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Abstract 

This study investigates the validity and impact of computer-based (CB) and paper-based (PB) 

writing tests for direct assessment of second language (L2) writing. As the use of computers in 

academic writing and standardised language testing increases, it is necessary to examine 

whether CB tests are comparable to the traditional PB writing tests, typically used in the 

language classroom, for measuring students’ academic writing ability. Language teachers and 

institutions need to examine the assessment methods used to prepare and assess their students. 

Likewise, English as a foreign language (EFL) university students need to be aware of the 

advantages and disadvantages and impacts of both types of assessment modes on their 

performance.  

Based on a sociocognitive framework for validating writing test performance (Shaw & Weir, 

2007), the present study investigated the comparative validity of CB and PB writing tests and 

differences in impact on EFL test-takers and raters. The focus of this study was to identify 

whether there were differences between the types of test mode, CB and PB, and in how they 

impacted university students’ cognitive processes, performance and preferences for test mode 

as well as raters’ scorings, perceptions and preferences for test mode.  

The study was conducted in Colombia with a group of 38 EFL pre-service language teachers 

from two intact classes (as test-takers) and a group of three language teachers (as raters) as 

participants. The research design included a mixed-methods research; data were collected 

through questionnaires, scorings of written texts and interviews. Additional evidence of the 

impact of the text format (i.e. handwritten and typed texts) on raters’ scorings was investigated 

by comparing scores awarded to original handwritten and typed texts with their transcribed 

versions (N = 465).  

The findings indicate that the writing medium matters in direct assessment of L2 writing and 

that it potentially affects the construct of writing. The writing medium affects EFL test-takers 

and raters in different ways. The writing medium affected students’ cognitive processes, 

performance (writing time and text length) and preferences for test mode. The CB mode enabled 

more revisions, whereas the PB mode triggered more elaborate initial planning. Writing time 

and text length differed across individuals and, in the CB mode, students produced longer texts 

and spent less time on task. However, the writing medium did not affect students’ overall scores 

and the scores for content, vocabulary and mechanics. The writing assessment delivery mode 

also influenced students’ preferences, which appeared to be related to students’ individual 
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physical characteristics (handwriting and typing skills), psychological characteristics (students’ 

learning and cognitive styles, comfort, concentration and personality type), experiential 

characteristics (students’ familiarity with computers and pen and paper) and reader awareness 

(legibility and readability of texts).  

The findings suggest that the writing medium affected raters’ scorings, perceptions and 

preferences for test mode. Regardless of high levels of inter-rater reliability for both handwritten 

and typed texts, raters tended to consistently award higher scores to handwritten texts, 

particularly with Organisation and Language Use. The writing medium affected raters’ 

perceptions of text quality (Organisation, Language Use, Mechanics and text length), as 

evidenced in the interviews and the scorings. The writing assessment delivery mode also 

influenced raters’ preferences for handwritten and typed texts. Differences in preferences 

appeared to be related to raters’ individual physical characteristics (fatigue and visual impact), 

psychological characteristics (stress, personality type, cognitive style, concentration, attitudes), 

experiential characteristics (raters’ assessment experience with both types of texts) and writer 

awareness (giving or not the choice of assessment type). 

The findings of this study identified the advantages and limitations of both CB and PB tests as 

well as concerns about test validity and fairness. The findings have implications for assessment 

practice in choosing test delivery modes for EFL writing assessments.   
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Chapter 1. Introduction 

Why study the writing medium issue in the 21st century?  

1.1 Background 

This study investigated the comparative validity of computer-based (CB) and paper-based (PB) 

writing tests and differences in impact on English as foreign language (EFL) test-takers and 

raters. Writing is an important skill that university students in EFL contexts need to succeed 

academically. Writing is important because, in many cases, decisions on university admission, 

graduation requirements or placement into courses for EFL students are based on students’ 

scores, scores which purport to reflect their writing ability. Specifically, for EFL university 

students, writing ability entails cognitive processes (e.g., planning, revising) and demonstrating 

knowledge of a specific subject or topic, knowledge of academic writing (e.g., how to compose 

essays) and knowledge, and use, of the foreign language for communicative purposes (e.g., 

provide opinions, describe, report).  

The writing ability of EFL university students is assessed in the language classroom typically 

through PB writing tests (Cheng & Sun, 2015; Davidson & Coombe, 2012; Zhi, 2019). In 

contrast, most tests of English as a foreign language for university admission, such as Internet-

based Test of English as a Foreign Language (TOEFL iBT) and International English Language 

Testing System (IELTS), require test-takers (e.g., university students) to complete writing tasks 

on the computer. This is a significant move away from traditional pen-and-paper writing tests.  

The literature in second language (L2) writing and language assessment has identified that the 

writing medium (paper or computer) is a physical characteristic of the writing task that may 

influence writers’ cognitive processes (Field, 2004; Galbraith, 2009; Weigle, 2016) and 

performance in a test (Bachman & Palmer, 2010; Weigle, 2016). The writing medium may 

influence students’ performance, particularly if they are not familiar with the assessment 

delivery mode (Shaw & Weir, 2007). Furthermore, the text format (i.e. handwritten or typed 

text), as part of the rating conditions, might affect raters’ performance and the reliability of 

scorings (Shaw & Weir, 2007; Weigle, 2016). Weigle (2016) suggests that “the growth in access 

to computers over the past twenty years means that early research on this topic must be evaluated 

in light of more recent developments” (p. 479). Given the relevance of the writing medium in 

writing assessment, this issue merits an investigation, mainly when little research has been done 

in this area in L2 writing assessment. This issue is particularly relevant in classroom-based 
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writing assessment where university students need to be prepared to succeed academically in, 

and outside of, the classroom context (Crusan, 2010; Weigle, 2016). Therefore, it is important 

to investigate the fairness and appropriateness of the assessment methods (CB and PB tests) 

used to measure students’ writing ability.  

The increasing use of computers in L2 writing assessment is generally supported by the view 

that writing on the computer is more authentic than PB writing, and that university students in 

the 21st century are more familiar with CB writing (Chapelle & Voss, 2016). In CB writing test 

tasks, students’ performance not only includes their writing proficiency and abilities to plan, 

monitor and revise their texts, but also their abilities to type on the keyboard and use editing 

tools such as grammar-checkers and spell-checkers (Jin & Yan, 2017). Hence, it has been 

claimed that “it is important that these computer competencies should be required of test takers 

in a computer-based language assessment” (Jin & Yan, 2017, p. 114). However, the concern 

about the use of computers in the assessment of writing is that students’ familiarity with 

computers and typing skills might constitute a potential source of construct-irrelevant variance 

and may pose a threat to the construct validity of the writing assessment (Barkaoui & Knouzi, 

2018; Jin & Yan, 2017). 

Unlike the CB test, students’ performance in a PB writing test does not involve the ability to 

type and use editing tools. The use of the PB test in L2 writing assessment raises questions, 

however, about the fairness and appropriateness of continuing to ask test-takers to handwrite 

their responses (Barkaoui & Knouzi, 2018). According to Barkaoui and Knouzi (2018) “given 

the growing exposure to and use of technology, differences in handwriting skills may now be a 

bigger barrier to fair and valid assessment of writing than differences in word-processing skills” 

(p. 29). Also, as Kim, Bowles, Yan, and Chung (2018) note, “raters do not have to be concerned 

about reading illegible handwriting or any potential rater biases deriving from different response 

mode (e.g., handwritten versus typed)” (p. 60). 

These differences in assessment perspectives and methods lead us to rethink and examine how 

to assess L2 writing. The writing medium becomes an important issue in contexts where there 

is a digital divide, where PB tests are still implemented and where university students are not 

being prepared to take CB writing tests, which is the case of the context of this study, and 

probably many other contexts in the world.  

In Colombia, English is a compulsory foreign language for all university students. The two 

national tests (described in Section 1.4) are paper-based and aim to assess students’ English 
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language ability. The tests assess students’ reading comprehension and knowledge of grammar 

and vocabulary through multiple-choice tests; they do not assess writing. At the more local level, 

in the Bachelor of Arts in Foreign Languages (English and French) (BAFL), where the current 

research was conducted, university students use computers to produce academic writing. 

Writing, as a skill, however, is not assessed in the exit language test of this programme. 

Furthermore, classroom-based writing assessment is normally paper-based, which contrasts 

with the types of assessments university students must perform externally (e.g., IELTS, 

TOEFL), where their writing ability is assessed on the computer.  

As the use of PB tests, in the research context, enables both students (as test-takers) and language 

instructors (as raters) become more familiar with PB tests than with CB tests, students’ and 

language instructors’ performances might differ across test conditions. The issue of writing 

assessment is relevant in the Colombian educational context because pre-service language 

teachers -the population investigated in this study- are expected, once in the workforce, to 

increase the citizens’ English language literacy. Hence, the writing ability of pre-service 

language teachers (as test-takers and university students) needs to be assessed to provide  more 

accurate evidence of their language ability, especially as writing is important in the academic 

context. Furthermore, as pre-service language teachers will teach and assess writing, they need 

to be aware of the advantages and disadvantages of assessment modes.  

In light of the above, it is important to investigate whether the writing medium matters in L2 

writing assessment. Test designers (e.g., language teachers, institutions) must ensure that the 

test provides opportunities for all test-takers to demonstrate their writing ability and that the 

writing mode does not disadvantage any student (Davidson & Coombe, 2012; Hunsu, 2015). To 

investigate whether the CB and PB tests are fair and appropriate to assess students’ writing 

ability, the validity of tests needs to be evaluated. Validity in the field of educational assessment 

is “the degree to which evidence and theory support the interpretations of test scores entailed by 

proposed uses of tests” (AERA (American Educational Research Association), APA (American 

Psychological Association), & NCME (National Council on Measurement in Education), 2014, 

p. 11). Test validation consists of gathering evidence in support of the validity of a test (AERA, 

APA, & NCME, 2014). 

Research into the comparative validity of CB and PB writing tests would be helpful in deciding 

whether these modes of assessment either represent a fair assessment of the skill of interest or 

threaten the measurement of students’ writing performance, and thus affect the interpretations 

about test-takers’ writing ability. As writing entails both cognitive processing and use of 



Chapter 1 Introduction 
 

4 
 

language for communicative purposes, this thesis starts from the premise that validity evidence 

should be gathered about both the cognitive processes that are engaged to complete the test (e.g., 

planning, revising), and the quality of the language used (represented in the scores and their 

reliability). Furthermore, the gaps in the literature (as briefly mentioned below) indicated the 

need for a comprehensive framework for test validation. As investigating this phenomenon 

requires a sociocognitive view of writing assessment, this study adopted Shaw and Weir’s 

(2007) sociocognitive framework for validating writing test performance. Theoretical 

discussions on test validity and on the framework of this study are presented in Chapter Two. 

The following sections in this chapter expand on this background to this research. In Section 

1.2, I situate this study within the area of direct assessment of L2 writing and highlight the gaps 

this research intends to bridge. In Section 1.3, I state the research questions. In Section 1.4, I 

describe the context of this research. Section 1.5 describes the scope of the study regarding its 

significance and contributions, and Section 1.6 outlines the thesis. 

1.2 Direct Assessment of L2 Writing and Research Gaps 

1.2.1 Direct assessment of L2 writing 

The present research is concerned with direct assessment (or direct testing) of L2 writing. 

Currently, the assessment of L2 writing (in the classroom and in high-stakes contexts) is done 

normally through direct tests of language performance. A direct test, involves candidates in the 

actual construction of a text, in contrast to indirect tests (or objective tests) which focus on 

knowledge of linguistic aspects of writing, such as grammar and vocabulary, through multiple 

choice, cloze, gap filling or error recognition response formats (Shaw & Weir, 2007). It is argued 

that indirect tests measure test-takers’ linguistic knowledge and do not capture or represent what 

writers do when writing in real life (Hamp-Lyons, 1993), which makes them inadequate tests of 

students’ writing skills. 

Hamp-Lyons (1993) suggested that a direct test of writing should feature, at a minimum, the 

following: Samples of writing should be at least 100 words; the writer should have substantial 

scope to fashion a response to the task prompt despite the specific instructions and other input 

stimulus material that are given; the collected samples are rated by two human raters (with a 

third rater in case of extreme disagreement); the raters should be trained and equipped with the 

necessary writing evaluation skills; and the judgments awarded by raters should be numerical 

and associated with a common standard (a rubric or scoring criteria) which clearly defines a set 

of performances. 
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Direct tests are generally preferred to indirect tests because the former require test-takers to 

demonstrate their ability to use language rather than simply demonstrate their knowledge about 

language (Crusan, 2010; Shaw & Weir, 2007). Direct tests represent the current communicative 

view of language tests in that test-takers need to be provided with settings that resemble real-

life situations (Bachman, 1990; Bachman & Palmer, 1996, 2010; Hamp-Lyons, 1990; Shaw & 

Weir, 2007; Weigle, 2002). If the purpose is to measure writing ability, writing tests should have 

conditions, and use tasks, that reflect what test-takers might do in a real-world context (Shaw & 

Weir, 2007).  

Shaw and Weir (2007) claim that a communicative view of assessment requires attention to both 

cognitive and social communication because, currently, writing is based on communication 

rather than accuracy (Hyland, 2010), even though accuracy is a component of effective 

communication. Writing is a social and cultural act as well as a cognitive activity with context, 

purpose and audience as key parameters (Hamp-Lyons, 1990; Shaw & Weir, 2007), a view of 

writing generally referred to as sociocognitive (Atkinson, 2011; Nishino & Atkinson, 2015). 

In the present study, writing is regarded as a social and cultural act as well as a cognitive activity 

with context, purpose and audience as key parameters (Hamp-Lyons, 1990; Shaw & Weir, 

2007). This view is adopted because it reflects the processes and abilities that university students 

have to develop and demonstrate in academic writing (e.g., composing essays). Although 

computer-based academic writing tasks and PB tests represent authentic activities normally 

done by university students in the classroom, it is necessary to identify whether the writing mode 

affects students’ performance on a writing assessment task.  

In using direct tests of writing, the writing medium, as a physical context of the task, can be 

investigated integrating the writer, text, and rater. This integration allows us to gain a better and 

more multifaceted understanding of L2 writing assessments (Cumming, 2016; Hamp-Lyons, 

2003; Larsen-Freeman, 2018; Shaw & Weir, 2007; Silva, 2016; Weigle, 2016). Furthermore, 

current views of test validity suggest involving multiple voices in the assessment process, such 

as test-takers and language instructors as raters (Im, Shin, & Cheng, 2019; Weigle, 2016). 

1.2.2 Research gaps 

The potential impact of the writing medium or mode of composition has often been investigated 

in English as a first language (L1) contexts, but has been less frequently examined empirically 

in writing assessment contexts for L2 writers. Hedgcock (2005) contends that “L2 writers 

represent a distinct population from monolingual writers” (p. 598). Due to contextual and 
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linguistics differences between L1 and L2 writers, it has been suggested that findings from L1 

studies have limited applicability in informing L2 writing (Hedgcock, 2005; Manchón, 2009a; 

Silva, 1990). Furthermore, Weigle (2016) suggests that it is necessary to broaden the contexts 

to which assessment has been applied. She claims that research is limited in the areas of foreign 

language writing assessment, classroom assessment of writing and mode of transcription (i.e. 

handwriting or computer) regarding writing process and essay scores. 

Despite the relevance of the mode of writing in L2 writing assessment, L2 research on the 

comparative validity of PB and CB writing tests is scarce and limited to key areas and contexts. 

Findings in this area are contradictory, probably because little research has comprehensively 

examined the writer, text, rater and writing medium in a single study (as evident in the Literature 

review presented in Chapter Two). 

The few existing studies in L2 writing assessment on the writing medium have been conducted 

in the context of large-scale or high-stakes assessments to demonstrate the comparative validity 

of the CB and PB writing tests (see the reviewed studies in Chapter Two). Fewer have been 

carried out in classroom-based writing assessment contexts. As Knoch (2016) argues, “[v]alidity 

evidence should also be gathered in contexts where the assessments are less formal and less 

standardised, as is the case with classroom-based writing assessments” (p. 1). Language teachers 

need to know the advantages and disadvantages of the assessments they use to prepare their 

students better and to improve their teaching and assessment practices (Crusan, 2010).  

As reported in Chapter Two, most L2 comparative studies have focused on the written product, 

examining holistic or global scores for handwritten and typed texts, whereas fewer studies have 

examined writing performance through several facets of writing (e.g., content, organisation, 

language). Recent research has identified differences in some analytic scores, implying that 

some facets of writing are elicited differently in the two modes (Chan, Bax, & Weir, 2018). 

Furthermore, text length and time on task appear to be influenced by the writing medium. Hence, 

investigating global and analytic scores, as well as text length and time on task, might help 

determine whether the writing medium impacts several aspects of students’ writing performance 

across CB and PB writing tests. 

A few studies have investigated the comparative validity of CB and PB tests through cognitive 

processes and have identified that the writing medium affected EFL test-takers’ cognitive 

processes (Chan et al., 2018; Jin & Yan, 2017). According to Chan et al. (2018), score 

equivalence is insufficient in itself to ensure the equivalence of CB and PB test modes. The 
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writing medium can affect the writing processes that test-takers draw on when responding to L2 

writing tests, which can in turn affect the characteristics of the texts they produce; differences 

in the characteristics of these texts can then affect the scores they receive (Barkauoi & Knouzi, 

2018; Chan et al., 2018; Lee, 2002). Judging the text, without examining the writer and his/her 

cognitive processes, provides only a partial understanding of the L2 writer’s ability (Cumming, 

2016; Silva, 2016; Weigle, 2016). Hence, research on test validity needs to address whether the 

CB and PB writing tests elicit similar cognitive processes.  

The rater’s consistency in scorings (reliability) between handwritten and typed texts has been 

examined in only a few L2 comparative studies. It has been argued that the rater-medium 

interaction provides evidence of the consistency of raters and helps to determine whether the 

text format (i.e., handwritten and typed texts) affects rater reliability and their scorings (Shaw 

& Weir, 2007; Wolfe & Manalo, 2004). The existing studies have compared raters’ scorings 

when using handwritten texts and a word-processed transcribed version. No L2 comparative 

study has examined rater reliability using transcribed versions of both handwritten and typed 

texts compared with their original versions. This procedure might generate sound evidence of 

the influence of text format on raters’ scorings because, regardless of the high correlations 

demonstrated (inter and intra-rater reliability), raters’ scorings might differ (Weigle, 2002) and 

might be influenced by the text format (Weir, Yan, O’Sullivan, & Bax, 2007).  

In light of the above, this study aims to fill gaps in the literature of L2 writing assessment by 

providing empirical evidence of the comparative validity of CB and PB writing tests and 

differences in impact on EFL test-takers’ and raters. The following section states the research 

questions this investigation aims to answer. 

1.3 Research questions 

In order to investigate the comparative validity of CB and PB writing tests and differences in 

impact on EFL test-takers (university students) and raters (language instructors) through a 

sociocognitive framework for writing test validation, the following research questions were 

posed.   

1) How do EFL students’ cognitive processes differ across CB and PB writing tests? 

2) How does EFL students’ performance (global and analytic scores, writing time and text 

length) differ across CB and PB writing tests? 
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3) How do EFL students perceive their cognitive processes and performance across CB and PB 

writing tests? 

4) How do EFL raters’ scorings differ across handwritten and typed texts and what do 

differences mean for reliability? 

5) How do EFL raters perceive the quality of handwritten and typed texts? 

6) What are the participants’ preferences regarding writing assessment delivery mode? 

 

1.4 The Research Context 

This study was conducted in a language teaching education programme of a public university in 

Colombia. The specific research site (language classroom) and participants are described in 

Chapter Three.  

1.4.1 Colombia 

Colombia is a multicultural, multi-ethnic and multilingual country, located in the northwest of 

South America, and Spanish is the official language. In the educational context, Colombia 

embraces the teaching and learning of diverse foreign languages (FLs). English is, however, the 

dominant FL that students are required to learn in schools and universities (MEN, 2016). The 

teaching, learning and assessment of FLs in Colombia follow the guidelines and communicative 

view of language use suggested in the Common European Framework of Reference for 

Languages (CEFR) (Council of Europe, 2001). That is, language is used for communicative 

purposes and integrates the four language skills (listening, reading, speaking and writing).  

The CEFR proposes three main levels of learners’ language proficiency, with each level being 

classified into two sublevels: A - Basic Users (A1 and A2); B - Independent Users (B1 and B2) 

and C - Proficient Users (C1 and C2). This framework has become the basis for designing 

language assessment in general, and assessment of writing in particular. Drawing on the CEFR, 

the current Colombian language policy (The National Programme of English Colombia Very 

Well 2015-2025), established the following ambitious targets: by 2025, 50% of secondary school 

students will reach a B1 level (Independent User or low-intermediate); 25% of undergraduate 

students will reach a B2 level (Independent User or high-intermediate), and 100% of pre- and 

in-service language teachers will reach a C1 level (Proficient User, or advanced) (MEN, 2014).  

To meet the above targets, the Government has implemented, among many other actions, the 

assessment of English in two national tests (Saber 11 and Saber Pro) to measure high school and 
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undergraduate students’ knowledge of the English language1. Saber 11 is administered to high 

school students in their final year of school, whereas Saber Pro is given to undergraduate 

students (in this case, pre-service language teachers) in their final year of university. The English 

language component of these tests includes reading comprehension, vocabulary and language 

use through multiple choice tests. Both tests are paper-based, and neither writing nor speaking 

is included. These tests do not align with the communicative view of language ability stated in 

the Colombian language policies, adopted from the CEFR, particularly with regard to the 

productive skills.  

Despite Government efforts, results in the national tests have shown that the population has not 

reached the expected English language levels (Cronquist & Fiszbein, 2017; MEN, 2014). The 

low results have been attributed to the adoption of European standards, the lack of consideration 

of the Colombian social, cultural, economic, geographical and educational context and the lack 

of involvement of stakeholders when designing and implementing educational and language 

policies and tests (Cárdenas, Chaves, & Hernández, 2015; Miranda, 2018; Peláez & Usma, 

2017).  

Being an EFL context, in Colombia, factors, in addition to the target language exposure, 

constraints which affect students’ language learning and performance in many cities and schools 

(mainly in public schools). These include the inadequate infrastructure and scarce human and 

material resources, such as EFL teachers, access to computers and the internet (Cardenas et al., 

2015; Miranda, 2018). In tertiary level institutions, infrastructure and teaching conditions are 

more appropriate. However, public universities enrol students from low and medium-low 

socioeconomic backgrounds, who graduate mainly from public schools, so that the above-

mentioned constraints might influence students’ performance both at university and in future 

endeavours.  

1.4.2 Universidad del Valle   

Universidad del Valle is a public university located in Cali, the Southwest of Colombia. There 

are seven faculties, 252 academic programmes in total and more than 30,000 students enrolled. 

The students are admitted based on the Saber 11 National Test results; and, before graduating, 

students must take the Saber Pro National Test. According to the last Saber Pro National Test 

results of 2018, only 12% of 2495 students from Universidad del Valle who took the test in that 

 
1 This information was retrieved from the ICFES webpage (http://www.icfes.gov.co/) (Colombian Institute for the Promotion 
of Higher Education) that manages and evaluates the education and institutions in Colombia.   

http://www.icfes.gov.co/
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year were classified as operating at B2 level in the English language component (Universidad 

del Valle, 2019). This is a meagre percentage of students, from the expected 25% obtaining an 

international standard, which is required for studying or working abroad, and whose writing 

ability might be a decisive factor in future endeavours. It is identified, however, as mentioned 

before, the national test does not measure the skill of writing. 

1.4.3 Bachelor of Arts in Foreign Languages English-French 

The Bachelor of Arts in Foreign Languages (BAFL) is a teacher education programme in the 

Faculty of Humanities at Universidad del Valle. The BAFL is a crucial programme in the region 

because it educates future language teachers who have the responsibility of increasing 

Colombian citizens’ English language literacies. A total of 90 students are admitted to the 

programme annually, and approximately 450 students register each academic term. 

The five-year programme offers on-site learning in both morning and afternoon timetables. The 

programme comprises five main areas: Foreign languages (English and French), Spanish, 

Linguistics, Pedagogy, and Research. According to the goals of the  academic programme, it is 

expected that these pre-service language teachers: a) Develop communicative, cultural and 

literary competences in English and French, establishing relationships between the foreign 

languages and their first language (L1); b) develop awareness of the social and educational 

context of their teaching; c) are knowledgeable about theories of language teaching and learning; 

and d) become individuals who can reflect on their learning and teaching processes, being able 

to solve educational problems (Universidad del Valle, 2014). 

English is taught throughout the nine mandatory courses of the foreign language component, 

and writing is integrated with reading, listening and speaking within a communicative view of 

language use. Composition in English and Creative Writing are two additional courses which 

address writing as a core language skill. Composition in English is a compulsory course in the 

curriculum, offered to fourth-year students to develop academic writing abilities, whereas 

Creative Writing is an elective course, offered to third-year students to foster creative writing in 

diverse genres.  

The students in their second and fourth year take two internal tests to measure their interim and 

final English language proficiency. The test for the second-year students (the Examination for 

the Certificate of Competency in English (ECCE)) is administered on paper for several reasons 

(e.g., tradition, economy, practicality, etc.) and integrates the four language skills. In contrast, 

the test for the fourth-year students (the Test of English Communication Skills (TECS), which 
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was adopted in 2017 by the academic programme,  is a standardised computer adaptive test that 

measures students’ listening, reading, language use and speaking abilities. Writing is not 

assessed.  

Fourth-year students must also take the Saber Pro National Test, administered on paper, to 

demonstrate their language proficiency and knowledge of their discipline (e.g., language 

teaching approaches and methods); this test, however, measures only reading, vocabulary and 

grammar - speaking and writing are not assessed. Hence, the two tests (internal and external) 

administered to fourth-year students do not align with the communicative view of language 

ability adopted by the programme and by national language policies. Furthermore, the writing 

assessment modality (paper-based) reflects the characteristics of writing assessments in this 

local context. If university students are assessed externally by international language tests 

through computer-based tests, their performance might be affected by a lack of experience or 

familiarity with computer-based writing tests. This suggests that most students will have to 

prepare themselves for the test, instead of acquiring this experience in the language classroom. 

Reflection is another major component of this programme with pre-service language teachers 

expected to reflect on their learning process and future teaching practices from an early stage of 

their programme. The students in first and second year typically answer questionnaires in which 

they report on their language learning strategies. Research on the comparability of the writing 

medium with these future language teachers might trigger reflection on their writing processes 

and performance across CB and PB tests, and on the advantages and disadvantages of each 

writing mode for their future teaching and assessment practices.  

This section described the research context and views of language and assessment to understand 

how writing is viewed, learned and assessed. It is concluded that students are not being prepared 

to take writing tests on the computer. The following section provides an overview of EFL 

writing research in Colombia, which justifies research on writing assessment, particularly on the 

validity of CB and PB writing tests.  

1.4.4 EFL writing assessment research in Colombia 

The review of the literature on L2 writing and writing assessment in the Colombian context 

(from 1990 to 2020), for this study, reveals that little research has been conducted in these areas. 

No study has been done on the comparability of different writing media for assessing writing. 

Therefore, this study attempts to bridge the identified gaps in the L2 writing assessment field at 

both local and global levels (Chapter Two will expand on the global gaps).  
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The review identified publications which included reflections and reviews about EFL writing 

(e.g., Chala & Chapetón, 2012; Correa, 2009) providing theoretical and practical suggestions 

for teaching writing from a communicative view of language use. Other publications included 

research reports on the process-oriented approach to teaching and learning writing (planning, 

revising, giving feedback) (e.g., Ariza, 2005; Artunduaga, 2013), collaborative writing (e.g., 

Caicedo, 2016), the use of technology in writing (e.g., Quintero, 2008), the effectiveness of 

feedback on writing (e.g., Alvira, 2016), and error analysis (Londoño, 2009). Most of this 

research has used qualitative research approaches (e.g., ethnography, action research, case 

studies) predominantly to investigate a wide range of participants from diverse ages and 

educational levels. Pre-service language teachers are the most frequent participants involved. 

Notably, no research has been conducted on writers’ cognitive processes in a writing test, and 

little research has been done on writing assessment. 

Language assessment research in Colombia has focused on the assessment practices of language 

teachers (e.g., Frodden, Restrepo, & Maturana, 2004), teachers’ beliefs about assessment in EFL 

(Muñoz, Palacio, & Escobar, 2012), and the impact of the Saber Pro National Test on the 

language classroom (Jiménez, Rodriguez, & Rey, 2017; Tejada & Castillo, 2011). Tejada and 

Castillo (2011) claimed there is a lack of measurement of communicative proficiency in the 

national test because neither writing nor speaking is assessed. Only two studies were identified 

in the writing assessment area, both were related to the validation process of a writing 

assessment system for a private university in Colombia (Muñoz, Muller, Álvarez, & Gaviria, 

2006; Muñoz & Álvarez, 2008). Neither of these studies, however investigated the writing mode 

used for the assessment.  

Interestingly, a recent international study was identified (not published in any of the reviewed 

Colombian journals nor conducted by a Colombian researcher), which claimed that Colombia 

was one of the countries reporting frequent keyboard-related complaints (once per week or more 

often) about the TOEFL computer-based test (Ling, 2017). The test-takers were not familiar 

with the US keyboard used in the testing centres. Ling’s study supports the concern raised in 

this study about the potential impact of the conditions of the test on test-takers’ performance 

that, if test-takers are not familiar with the conditions of the test, their performance might be 

affected when performing a writing assessment task.  

In the BAFL programme (the research context), the researchers (or colleagues) have 

investigated the assessment practices of the language teachers (Faustino, Kostina, & Vergara, 

2013), stakeholders’ representations of academic writing in FLs (Vergara, 2016), text analysis 
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(Arboleda, 1998; Colmenares, 2010), and the improvement of students’ writing process through 

the use of autobiography (Hernández & Díaz, 2015), learning strategies (Guapacha & 

Benavidez, 2017) and virtual environments (Berdugo, Herrera, & Valdiri, 2010). Most of this 

research has been qualitative with first- and fourth-year students. No research, however, has 

been conducted on the comparability of the writing media in EFL writing assessment in this 

programme.  

Because of the scarcity of research in the context, Colombian FL researchers (e.g., Giraldo, 

2019; Herrera & Macias, 2015; López & Bernal, 2009) have called for further research into 

language assessment and for the design and administration of valid and reliable assessments.  

1.5 Scope of the Thesis 

The investigation presented here contributes to the field of L2 writing assessment with a 

comparative study into the validity of CB and PB writing tests and differences in impact on EFL 

test-takers and raters. This area of research is situated within, and investigated here, in the 

context of EFL academic writing and writing assessment at the university level. The participants 

were thirty-eight EFL intermediate-level pre-service language teachers from two groups (as test-

takers) and three EFL language teachers (as raters). This investigation draws on the 

sociocognitive framework for the validation of writing tests (Shaw & Weir, 2007) and also on 

empirical research into the validity of CB and PB writing tests. Furthermore, the study draws on 

the theory of the cognitive processes of L2 writing to understand how the writing medium might 

affect writers’ text production.  

The present study is significant because it is unexplored in this research area and extends the 

debate on the extent to which the writing medium impacts EFL test-takers and raters in direct 

assessments of L2 writing by providing empirical evidence on this issue in classroom-based 

writing assessment. Research into the validity of the CB and PB writing tests helps in 

determining the extent to which interpretations and uses of tests scores are valid in both writing 

assessments contexts. This investigation might foster further exploration and consideration of 

the implications of the writing medium in the assessment of writing and contribute to research 

on language assessment which is scarce in the Colombian context.  

This study will lead to more informed recommendations about the advantages and disadvantages 

of the CB and PB writing tests for the assessment of EFL learners at the intermediate tertiary 

education level. The findings will have implications for decisions on the mode of writing in 
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writing assessment in the BAFL programme in which the study was conducted. Furthermore, 

the findings will inform local and international high-stakes test developers, language teachers 

and learners from contexts similar to the present study about the characteristics and validity of 

both types of tests. Finally, this study is relevant as writing assessment is a social issue impacting 

students’ lives, and the writing medium may play an essential role in writers’ and raters’ 

performances.  

This study is motivated by the gaps in the literature and my personal motivation as an EFL 

instructor, researcher and test-taker. As a language teacher educator and researcher from an EFL 

context, I consider that it is relevant to investigate the validity of the CB and PB writing tests 

due to the impact and consequences that a test and test scores can have on students’ academic 

lives. Consequently, it is necessary to develop valid assessments that account for students’ 

writing ability.  

1.6 Thesis Outline 

This thesis is organised into eight chapters. Chapter One has introduced and justified the 

importance of researching the validity of CB and PB writing tests and differences in impact on 

EFL test-takers and raters. Chapter Two is divided into two sections, theoretical framework and 

empirical research on the validity of CB and PB writing tests. Chapter Three describes the 

methodological approach and research design of the study. Chapter Four presents the findings 

on students’ cognitive processes across CB and PB writing tests. Chapter Five reports findings 

on students’ performance and preferences for test mode. Chapter Six presents the findings on 

raters’ scorings, perceptions and preferences for test mode. Chapter Seven integrates, interprets 

and discusses the findings in light of the research questions, related literature and theoretical 

framework. Chapter Eight provides the conclusions, implications and limitations of the study 

and suggests areas for further research. 
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Chapter 2. Literature Review  

 

In Chapter One, it was stated that it is important to investigate the comparative validity of CB 

and PB writing tests due to the relevance and implications that the assessment of writing has for 

EFL university students in their academic lives. The students in the context of this current study 

are assessed typically through traditional pen-and-paper writing tests, in contrast with external 

assessments that are computer-based (e.g., TOEFL iBT). Hence, it is relevant to seek evidence 

that informs not only the research context but also the language testing field as to whether or 

not the writing medium affects students’ and raters’ performances. A claim that the test scores 

derived from CB and PB tests are valid and reliable representations of the students’ writing 

ability is dependent on such evidence. 

Chapter Two is divided into two parts: Theoretical framework and empirical research. I first 

review theoretical discussions on the validity of language tests, and the considerations required 

to make valid interpretations and uses of tests and test scores, from a sociocognitive view of 

writing assessment. Then I review previous research on the comparability of PB and CB writing 

tests regarding L2 writing cognitive processes, performance, rater reliability and stakeholders’ 

perceptions.  
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PART I Theoretical Framework 

         A comprehensive framework for investigating writing assessment  

2.1 Validity in Educational Assessment  

Understanding the concept and nature of validity is a primary concern when undertaking a test 

validation process. Validity is an evolving concept in educational assessment. A current 

definition of validity in the field of educational assessment is “the degree to which evidence and 

theory support the interpretations of test scores entailed by proposed uses of tests” (AERA, 

APA, & NCME, 2014, p. 11). A consideration of validity is fundamental when developing and 

evaluating tests, and the process of gathering evidence in support of the validity of a test is called 

validation (AERA, APA, & NCME, 2014). The present study draws on this current definition 

of validity and test validation. The following sections of this chapter, however, provide an 

overview of traditional and new conceptualisations of validity and test validation frameworks 

based on an evidenced-gathered approach. Next, the chapter goes on to discuss Shaw and Weir’s 

sociocognitive framework for validating writing tests, which will be drawn on in this study.  

2.1.1 A traditional perspective of validity 

Traditionally, validity and reliability have been regarded as the most important characteristics 

(or traits or qualities) of a test. From a traditional perspective, early theorists (e.g., Kelley, 1927; 

Lado, 1961) viewed validity as the simple question of whether a test measures what it is 

supposed to measure. Validity was also considered as a characteristic of a test, a sharp contrast 

with the current perspective: Validity is no longer the property (or quality) of the test, but is a 

quality of the interpretations that users (e.g., teachers) make of test results (Akbari, 2012; 

Bachman, 1990; Green, 2014). That is, validity is now considered to reside in the test scores 

rather than in the test per se (Weir, 2005). Validity was also seen as distinct from reliability. 

Reliability concerns the consistency of results and ensuring that scoring has been done in a way 

that has not introduced errors. Like validity, reliability is no longer regarded as a quality of the 

test, but a quality of test scores (Bachman, 1990).  

The traditional conceptualisation of validity (i.e., whether a test measures what it is supposed to 

measure) was determined or supported through different types of validity evidence: content 

validity, face validity, criterion-related validity and construct validity (Akbari, 2012; Green, 

2014; Im et al., 2019). These types of validities are defined briefly here but discussed in Section 

2.2).  
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Content validity refers to the relevance and adequacy of the test in terms of its content or the 

sample of behaviour it aims to measure. Content validation is normally carried out by experts in 

the field. Face validity is similar to content validity, but the judgements are made by non-

experts, such as test-takers. This type of validity has been questioned because test-takers are not 

considered as experts; however, in practice, the perceptions and reactions of stakeholders about 

the test certainly do have to be considered because they provide useful information about the 

relevance of the test (Green, 2014). 

Criterion-related validity refers to how test scores are correlated with already established tests 

of the same skill. Two different types of criterion-related validity can be distinguished: 

concurrent validity and predictive validity. In concurrent validity, a comparison is made between 

the newly developed test and other indicators of the test-taker’s current state of ability (e.g., 

teachers’ grades). Predictive validity involves the comparison of the assessment results with 

how well test-takers perform on a criterion measure some time after the assessment was given.   

Construct validity emerged, however, as the most important type of validity because a test will 

not be a test if its construct is not established, and the test is considered to be a valid 

representation of that construct (Bachman, 1990; Bachman & Palmer, 1996, 2010). A test is 

developed based on a theoretical view of language ability (Bachman, 1990; Bachman & Palmer, 

1996). Bachman and Palmer (1996) define construct as “the specific definition of an ability that 

provides the basis for a given test or test task and for interpreting scores derived from this task” 

(p. 21). For Bachman and Palmer, construct validity is “the extent to which we can interpret a 

test score as an indicator of the ability(ies), or construct(s), we want to measure” (p. 21). The 

authors point out that test users or developers need to provide evidence that the test scores do 

reflect the area(s) of language ability that will be measured in order to justify a particular score 

interpretation. In order to provide such evidence, it is necessary to define the construct we want 

to measure.  

Construct validity is both abstract and empirical (Akbari, 2012; Green, 2014). It is abstract 

because it must be based on a theory of proficiency, and empirical because statistical analyses 

must provide evidence that a test measures the construct validly. Akbari (2012) states that “it is 

the construct validity that at the end of the day provides the general guidelines as to what goes 

into a test and what format the test should take” (p. 32). He also points out that “whether a test 

is a composite of a set of skills or components, or measures each individually and discretely, is 

related to the question of construct validity” (p. 32).  
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In this regard, from a sociocognitive view of writing assessment, the students’ writing ability in 

a direct test is “demonstrated by the mental processing of the candidate (the cognitive 

dimension)” and “the use of language in performing tasks is viewed as a social rather than a 

purely linguistic phenomenon” (Shaw & Weir, 2007, p. 3). As the writing medium is part of the 

format (or context or condition) of the test, evidence of the impact of the writing medium on 

both cognitive processes and language performance should be collected to demonstrate that the 

construct underpinning the writing test is not undermined by the test mode. Likewise, reliability 

with scoring procedures will support an argument about the test’s validity.  

The classical views of validity described above are relevant and still considered in the design 

and validation of tests; however, these views of validities do not include collecting evidence on 

the use of test scores and the consequences for test-takers (Akbari, 2012; Im et al., 2019). As 

tests have socioeconomic implications, and can impact people’s lives, the social dimension and 

consequences of test use are now acknowledged in language testing/assessment and have 

become part of new approaches to test validity.  

2.1.2 A new approach to validity 

Messick (1989, 1998) proposed a new approach to validity. For Messick, validity is a unified 

concept that includes both the interpretations of test scores and test use. In the words of Messick 

(1998): 

All validity is of one kind, namely, construct validity. Other so-called separate types of 
validity – whether labeled content validity, criterion-related validity, consequential 
validity, or whatever – cannot stand alone in validity arguments. Rather, these so-called 
validity types refer to complementary forms of evidence to be integrated into an overall 
judgment of construct validity (p. 37). 

According to Messick (1989, 1998), the core of validity in this conceptualisation is construct 

validity; we need to be sure that we can make inferences about scores and what they mean, or 

score interpretations, and their implications for test use.  

Messick broadened the scope of construct validity arguing that there are two basic threats to the 

validity of score interpretation: Construct under-representation and construct irrelevant 

variance. Construct under-representation is the failure to include elements on an assessment 

that are relevant to the knowledge, skills or abilities we intend to measure. If these are not 

included in the test, the construct is under-represented, and the scores may not give us an 

accurate picture of test-takers’ ability relevant to the construct. Construct irrelevant variance 

refers to variables that are not relevant or connected to the knowledge, skills or abilities we 
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intend to measure. This latter type of threat to validity takes two forms: construct-irrelevant 

easiness and construct-irrelevant difficulty, that is external influences that tend systematically 

to increase or decrease test scores for an individual test-taker or a group of test-takers. If 

irrelevant variance occurs, we cannot rely on the scores to tell us something meaningful about 

the test-takers’ ability – the test may have been too easy, or too hard, in ways that were irrelevant 

to the construct in question. 

In this respect, the writing medium is considered as a threat to construct validity because the 

students’ writing performance should not be affected by the writing mode. A threat to construct 

validity in the CB test, particularly, may be that such tests require typing skills, as well as other 

abilities related to writing proficiency such as cognitive abilities and academic writing. Typing 

skills may not be considered to be relevant to a writing proficiency construct and considered a 

threat to the construct. This is a fairness issue because, if students are unfamiliar with computers 

and not skilful at typing, the measurement of their writing performance could be hindered by 

including a construct-irrelevant variable. 

It is argued, however, that as most students use computers in universities for academic writing, 

the use of computers and typing skills should not be considered as a threat or irrelevant variance 

to the construct (Barkaoui & Knouzi, 2018; Jin & Yan, 2017). Jin and Yan (2017) claim that  

instead of being taken for granted as potential sources of construct-irrelevant variance, 
computer competencies needed in computer-mediated language activities should be 
considered as an important contextual facet that interacts with the construct of a 
computer-based language assessment (p. 114).  

Therefore, it is claimed that these computer competencies should be required of test-takers in a 

computer-based language assessment (Barkaoui & Knouzi, 2018; Jin & Yan, 2017), a claim that 

leads to a consideration that PB tests might be inauthentic. Furthermore, given the exposure to 

computers, differences in handwriting skills may now be a greater barrier to fair and valid 

assessment of writing than differences in word-processing skills (Barkaoui & Knouzi, 2018), in 

which case PB tests may disadvantage adept users of computers. Also, the text format might 

affect raters’ perceptions of the texts and the scorings they award. In sum, the writing medium 

might affect students’ and raters’ performances.    

Messick (1996) pointed out that both threats to construct validity (construct under-

representation and construct irrelevant variance) are operative in all assessments; however, in 

test validation, sufficient evidence should be gathered to counter these two major threats to 

construct validity. In order to gather evidence for test validity, Messick (1989) proposed two 
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facets of validity (test interpretation and test use), alongside two types of evidence (evidential 

basis and consequential basis), as shown in Table 2.1.  

Table 2.1. 
Messick’s (1989) Facets of Construct Validity 

 Test interpretation Test use 
Evidential basis Construct validity (CV) CV + Relevance/utility (R/U) 

Consequential basis CV + R/U + value implications (VI) CV + R/U + VI + social consequences 

 

As seen in Table 2.1, according to Messick (1989), validity requires empirical evidence and 

theoretical rationales to support the adequacy of interpretations and actions or uses (evidential 

basis) and appropriateness of interpretations and uses (values and consequences which represent 

the consequential basis). Messick broadened the scope of validation to include social 

consequences of a test. Social consequences include the issues of test use (relevance and utility), 

fairness and washback (impact of the test on teaching and learning). A test should be fair in the 

sense that no test-taker should be affected by either the format, content, or characteristics of the 

test. The social dimension entails collecting evidence about stakeholders’ perceptions of the test; 

a crucial source of evidence for construct validity and test validity (Messick, 1996). 

Messick’s evidence-gathering approach to test validation involves multiple inquiry methods and 

evidence of validity. Messick’s conceptualisation of validity provides a coherent theoretical 

framework for validity, and his framework has been influential in educational and psychological 

testing, such as the AERA, APA, and NCME published in 1999 and 2014, which hold a current 

view of validity (as previously stated in Section 2.1). However, it has been argued that Messick’s 

framework provides limited guidance on how test developers can go about conducting validation 

research for a particular assessment (Akbari, 2012; Bachman & Palmer, 2010; Im et al., 2019). 

Therefore, various validation approaches have been developed based on Messick’s evidence-

gathering approach: Test Usefulness (Bachman & Palmer, 1996); the Sociocognitive Model 

(Weir, 2005); Assessment Use Argument (AUA) (Bachman & Palmer, 2010) are some examples 

(see Im et al., 2019) for a review of the existing test validation approaches). For the purposes of 

this study, Shaw and Weir’s (2007) sociocognitive framework for validating writing test 

performance was chosen. The following section introduces and discusses Shaw and Weir’s 

(2007) sociocognitive framework. 
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2.2 Sociocognitive Framework for Validating Writing Test Performance 

If the purpose of this study is to validate a writing test performance and to investigate whether 

the writing medium, as a contextual factor of the writing task, affects students’ writing ability 

(cognitive processes and language use), a sociocognitive view of writing assessment is needed. 

For this current study, I followed, partially, Shaw and Weir’s (2007) sociocognitive framework 

to gather evidence on the comparative validity of CB and PB tests and differences in impact on 

EFL test-takers’ cognitive processes, performance and preferences for test mode as well as 

raters’ scorings, perceptions and preferences for test mode. See Shaw and Weir’s framework 

below in Figure 2.1. 

 
Figure 2.1. A framework for conceptualising writing test performance (Shaw & Weir, 2007, p. 4, grey 
frame added) 
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Shaw and Weir’s (2007) framework was chosen for several reasons. First, Shaw and Weir 

argued that, “the abilities to be tested are demonstrated by the mental processing of the candidate 

(the cognitive dimension)” and “the use of language in performing tasks is viewed as a social 

rather than a purely linguistic phenomenon” (p. 3). This view of writing ability aligns with 

current views of language use that acknowledge that language is both cognitive and social; 

cognition (mental processes) cannot be studied separately from the context where language is 

used (Atkinson, 2011; Nishino & Atkinson, 2015; Larsen-Freeman, 2018). Furthermore, the 

framework responds to the purpose of this study which is to investigate the validity of CB and 

PB writing tests and the impact of the writing medium on students’ mental processes and 

language performance and raters’ scorings and perceptions. 

Shaw and Weir’s (2007) framework builds on Weir’s (2005) validated sociocognitive model, 

which in turn follows Messick’s (1989) evidence-gathering approach, which reflect a 

multifaceted view of validity that aligns with the current view of validity. That is, the framework 

entails collecting validity evidence to make valid interpretations and uses of test scores and tests. 

Shaw and Weir’s framework is designed specifically for validating L2 writing tests from a 

sociocognitive perspective (Weigle, 2016) and can be used to validate classroom-based writing 

assessments, considering that classroom teachers can collect different types of data from their 

students’ learning and outcomes through surveys, discussions and scores. The framework 

considers cognitive and contextual factors that can affect language performance. As stated by 

Weigle (2016) “this framework expands on traditional notions of construct, content, and 

criterion validity to encompass a broader view of the factors that lead to valid interpretations 

and uses of test scores” (p. 486). Furthermore, it is comprehensive in integrating the test-taker, 

the text, the rater and the writing context (e.g., writing medium). It is grounded in applied 

linguistics theory and research, and supported by previous research (e.g., Zainal, 2012). 

Shaw and Weir (2007) point out that “[t]he framework represents a unified approach to 

establishing the overall validity of the test” (p. 3). In other words, the different dimensions of 

evidence gathered are connected with each other and together aim to make a case for test validity 

and fairness (Shaw & Weir, 2007). In their framework, Shaw and Weir outline six components 

that should be considered in the process of test validation: test-taker characteristics, cognitive 

validity, context validity, scoring validity, consequential validity and criterion-related validity. 

All the validities together help to build up an argument about the validity of a test with regard 

to the interpretations and uses of test scores. 
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For Shaw and Weir, there is a symbiotic relationship between the context, cognitive and scoring 

validity, which together constitute what is frequently referred to as construct validity, and that 

evidence of the construct of writing ability needs to be collected from each of these three 

validities. There is a triangular relationship between test-takers’ cognitive abilities (e.g., 

planning, revising), the context in which the task is performed (e.g., academic writing and 

writing medium) and the scoring process (e.g., rater reliability). These three validities represent 

the internal dimensions of any language test and allow us to measure the construct of writing 

ability. The construct is not just the underlying traits of communicative language ability, but the 

interactions between the underlying cognitive ability and the context of use. The external 

dimensions of a test, consequential validity and criterion-related validity, are related to the 

effects and impact of test scores, and how these scores compare with other measures of the same 

construct in contexts external to the test, respectively. 

In other words, the framework was used in the present investigation to determine the 

comparative validity of CB and PB writing tests and differences in impact on EFL learners and 

raters in a direct test of L2 writing. Specifically, the framework was used to identify whether 

the EFL university students’ writing ability (both cognitively and in terms of language use) is 

affected by the writing medium and whether raters’ scorings differ across handwritten and typed 

texts. The students’ and raters’ preferences and perceptions of the tests were also investigated 

since their voices contribute to determining the validity of the test. All this evidence may help 

to make a case for the validity of PB and CB writing tests and the uses to which scores are put.  

Although Shaw and Weir’s framework suited the purposes of the study, it was complemented 

with views of L2 writing theory and language assessment (e.g., Bachman & Palmer, 2010) that 

consider that the writing medium is a contextual factor of the task that may affect writers’ and 

test-takers’ performances. Furthermore, although Shaw and Weir consider that the students’ 

familiarity with the assessment delivery mode, as an experiential characteristic, might impact 

their performance, the present study also views handwriting and typing as physical 

characteristics of the test-taker that may have an impact as well. Therefore, views of L2 writing 

researchers (e.g., Field, 2004; Galbraith, 2009) that argue that handwriting and typing skills are 

motor activities/skills that may affect the writing activity were also incorporated. All these 

additional views aimed to widen the framework and provide insights into how to investigate and 

understand the writing medium factor from different perspectives: physical, psychological and 

experiential.  



Chapter 2 Literature Review Part I: Theoretical Framework 
 

24 
 

Other additions to the framework were related to the translation cognitive process (from L1 to 

L2) and face validity. Translating from L1 to L2 constitutes an important process that 

differentiates L1 writing theory from L2 writing theory. Regarding face validity, although Shaw 

and Weir acknowledge the importance of inquiring into stakeholders’ views of the test, the 

authors do not mention face validity as a way of collecting such evidence. Therefore, the present 

study incorporated face validity as a further facet of consequential validity, which refers to the 

degree to which a test appears to be appropriate, based on the perceptions and reactions of  

stakeholders (Brown & Abeywickrama, 2010; Green, 2014; Im et al., 2019; Weigle, 2016). Face 

validity is considered relevant for contributing to the validity of a test. 

The rest of the discussion follows the framework and shows how the validities are inter-related 

in regard to test-taker characteristics, context validity, cognitive validity, scoring validity and 

consequential validity. Criterion-related validity is not considered in this study because it was 

not the purpose of this research to compare the PB and CB tests scores with other measures that 

reflected test-takers’ writing ability (e.g., teachers’ scores).  

2.2.1 Test-taker characteristics  

A writing test should be designed and administered with both test-takers and the target situation 

context in mind (Bachman & Palmer, 2010; Eckes, Müller-Karabil, & Zimmermann, 2016; 

Pearson, 2019; Shaw & Weir, 2007). Currently, it is acknowledged that personal characteristics 

of the test-taker can impact their performance on a writing assessment task (Bachman & Palmer, 

2010; Shaw & Weir, 2007). Hence, test designers need to minimise the factors that can affect 

test-takers’ performance and design test tasks that suit their characteristics. 

For instance, Bachman and Palmer (2010) consider that several factors can influence test 

performance. These are: 1) personal attributes (age, sex, nationality, resident status, length of 

residence, native language, level and type of general education and time and amount of 

preparation or prior experience with a given time); 2) topical knowledge or content knowledge; 

3) affective schemata (feelings associated with specific kinds of topical knowledge); 4) 

cognitive strategies (strategies that language users employ when executing plans); and 5) 

language ability. 

Although Bachman and Palmer’s (2010) list of individual attributes includes relevant factors 

that can affect test-takers’ performance, Shaw and Weir propose a more specific classification 

of test-taker characteristics that can affect their performance. Drawing on O’Sullivan (2000), 

Shaw and Weir classify test-takers characteristics into physical, psychological and experiential 
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characteristics. This classification is useful in this study because it aligns with a current 

sociocognitive view of language use and L2 writing, in which body (physical), mind (cognitive) 

and world (context) are inter-related (Atkinson, 2011; Nishino & Atkinson, 2015). It also aligns 

with views of L2 writing that consider that writers bring a variety of cognitive, affective, 

linguistic and sociocultural factors to EFL writing, affecting how they process and respond to a 

writing task as well as their writing processes, texts and scores (Barkaoui, 2007a; Galbraith, 

2009; Kormos, 2012; Manchón, 2009b).  

Physical/physiological characteristics include age, gender, shorter-term ailments (toothache, 

cold, etc.) and longer-term disabilities (speaking, hearing, vision). Although Shaw and Weir’s 

classification does not include typing and handwriting skills as physical characteristics, the L2 

writing literature has suggested that handwriting and typing are considered as motor activities 

involved in the execution process of writing, which can affect writing composition and 

performance (Field, 2004; Galbraith, 2009). Therefore, it is useful for the present study to 

consider both typing and handwriting skills as physical characteristics that can affect students’ 

cognitive processes and performance.  

For instance, a student with low typing skills might focus on revising and correcting spelling 

and typing mistakes more than on planning and revising content and organisation of ideas. 

Handwriting and typing skills might also affect text length and the time students spend on the 

task. Likewise, those who are skilful in typing might produce longer texts and complete the task 

on time on the computer, whereas those whose typing skills are low might spend more time or 

might not comply with the text length requirement if the task is under timed conditions. These 

physical characteristics might impact not only students’ cognitive processes but also the quality 

of the texts, and therefore on test scores. 

Psychological characteristics relate to the test-takers’ interest or motivation to do a task. 

Psychological characteristics include personality, memory, cognitive style, affective schemata, 

concentration, motivation and emotional state. A student might find writing on the computer 

more motivating and more interesting than writing on paper. Other students might find the 

computer distracting and might concentrate more on paper. Motivation may also impact 

students’ cognitive processes. In L2 writing, it has been acknowledged that cognitive and 

motivational factors interact with each other and separately, or jointly, affect planning, 

formulation, transcribing and editing phases of writing (Galbraith, 2009; Kormos, 2012). 

Individuals differ from in the way they plan, organise, translate ideas into linguistic form, 

execute and monitor their writing processes, and these individual differences can have an effect 



Chapter 2 Literature Review Part I: Theoretical Framework 
 

26 
 

on the quality of the text (Kormos, 2012). That said, the writing medium might also interact 

with students’ motivation and cognitive processes differently. 

Experiential characteristics comprise factors external to the test-taker and include education, 

examination preparedness, examination experience, communication experience, target 

language, and country of residence. Shaw and Weir emphasise that the degree of test-takers’ 

familiarity with a particular test may affect the way they manage the task.  The authors highlight 

that familiarity with the mode of delivery (CB and PB mode), as well as past learning 

experiences with the test, is increasingly important. In this aspect, the students of the BAFL are 

more familiar with PB writing tests than with CB writing tests, hence their cognitive processes 

and performance might differ on a writing assessment task in the CB mode. 

All in all, for Shaw and Weir, physical, psychological and experiential characteristics are 

directly connected to cognitive and contextual validity because these individual characteristics 

will directly impact on the way the test-takers process the test task (Shaw & Weir, 2007; Weir, 

2005). In the present study, Shaw and Weir’s (2007) classification of test-takers’ characteristics 

is relevant for understanding the factors that can influence test-takers’ perceptions of the test 

(impact of the CB and PB tests on their cognitive processes and performance) as well as their 

preferred writing assessment mode. The following section discusses the cognitive validity of a 

writing test and how test-takers characteristics and the writing medium relate to cognitive 

validity. The writing medium is part of the context of the task (context validity), which will be 

further discussed in Section 2.2.3.  

2.2.2 Cognitive validity: Cognitive processes across CB and PB writing tests 

In the present study, writing ability is regarded as both cognitive and social phenomena. This 

means that the test should allow test-takers to demonstrate their cognitive abilities (e.g., 

planning, revising) as well as their written language use ability when taking PB and CB tests. 

Cognitive validity of a test, traditionally called the substantive aspect in Messick’s (1989) 

construct validity and theory-based validity in Weir’s (2005) sociocognitive framework, 

concerns theoretical rationales behind test-takers’ performance on the tasks and the way the 

tasks relate to the theory.  

Bachman and Palmer (1996) use the term interactiveness to refer to the extent and type of 

involvement of test-takers’ characteristics in completing a test task. Interactiveness resides in 

the interaction between the test-taker and the task. Shaw and Weir extend and further specify 

the concept of interactiveness, defining cognitive validity for writing assessment as “how 
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closely [a writing task] represents the cognitive processing involved in writing contexts beyond 

the test itself (i.e. in performing the task in real life)” (p. 34). Test-takers’ cognitive processing 

is activated in response to the contextual parameters of the task; thus, evidence should indicate 

whether the cognitive processes required to complete the test tasks are appropriate (Shaw & 

Weir, 2007). 

That said, Shaw and Weir’s definition of cognitive validity is useful in the current study to 

investigate whether the CB and PB modes activate cognitive processes that are required for 

performing writing tasks and, more importantly, to identify whether the writing medium, as a 

physical characteristic of the task (Bachman & Palmer, 2010), affects students’ cognitive 

processes. The writing mode might affect the cognitive processes test-takers draw on when 

performing a writing assessment task and, as a result, might affect the quality of the text and its 

scores (Barkaoui & Knouzi, 2018; Chan et al., 2018).  

Both CB and PB tests might elicit cognitive processes differently (Lee, 2002). For instance, 

more revisions on language in the computer may lead to better quality of, or higher scorings on, 

language for the typed texts. To gain some understanding of the potential differences in scorings, 

evidence from students’ cognitive processes under the two writing conditions needs to be 

collected.  

Shaw and Weir propose a cognitive processing framework based on the information processing 

models proposed by Field (2004) and Kellogg (1996). In their framework, Shaw and Weir 

identify the different phases and components of cognitive processes involved in writing: macro-

planning, organisation, micro-planning, translation, monitoring and revising. This framework is 

an important contribution to models of L2 writing and theory of cognitive validity in L2 writing 

assessment. However, the framework lacks the translating process from L1 to L2, which is 

distinctive in L2 writing theory, and which serves to distinguish it from L1 writing theory. 

Therefore, I included this cognitive process in the review and framework.  

Furthermore, I considered Shaw and Weir’s suggestion which indicates that language test 

designers need to be aware of the established theory related to cognitive processes that are used 

in real-life language use. Hence, I reviewed the existing models of L2 writing to identify writers’ 

cognitive processes involved during the writing activity and how to investigate them. This 

review served as a baseline to investigate how EFL writers’ cognitive processes differ across 

PB and CB writing modes. The term writer(s) will be used in the following section to refer to 
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test-takers or students because ‘writer’ is the terminology used in the area of L2 writing 

cognitive processes. The test-taker or student is a writer during task performance. 

2.2.2.1 Taxonomy of cognitive processes 

L2 writing comprises several cyclical phases and cognitive processes, commonly identified as 

task representation, planning (at macro and micro levels), organising, translating, executing, 

monitoring and revising (Field, 2004; Galbraith, 2009; Grabe & Kaplan, 1996).  

Task representation. Task representation (Chan, 2013; Grabe & Kaplan, 1996) or task 

examining (Wang & Wen, 2002) refers to writers’ initial understanding of the task requirements 

at the planning stage; that is, before planning the response to the task. Before writing, writers 

consider the overall purpose of the (test) task, time constraints, word length, topic, genre, and 

the intended reader. Task representation is an essential process in writing because writers plan 

based on their understanding of the task (Chan, 2013; Grabe & Kaplan, 1996; Wang & Wen, 

2002). Task examining can also occur after the planning stage where writers confirm that what 

it is being written is not off track.  

Macro-planning. Macro-planning, or planning before writing, involves writers’ gathering of 

ideas and identification of major constraints (e.g., genre, readership, goals) (Chan, 2013; Field, 

2004; Shaw & Weir, 2007). Writers generate ideas drawing on content knowledge and 

determine what is necessary for successful task completion (Chan, 2013; Field, 2004; Shaw & 

Weir, 2007; Wang & Wen, 2002). Writers set goals and purposes based on the contextual 

situation (Grabe & Kaplan, 1996). For Grabe and Kaplan (1996), goal setting, as planning, 

encompasses a preliminary representation of the writing product, an evaluation of possible 

problems in task execution, initial consideration of the genre required and an organisational 

plan. Goal setting activates language competence, content knowledge and metacognitive 

processing. Sasaki (2002) classifies planning into global planning and thematic planning. 

Global planning refers to detailed planning of the overall organisation, whereas thematic 

planning refers to less detailed planning of the overall organisation. For Wang and Wen (2002), 

idea-generating is related to planning the content and evaluating it, whereas idea-organising is 

planning the organisation and evaluating it. 

Micro-planning. Micro-planning (Chan, 2013; Field, 2004; Shaw & Weir, 2007) or local 

planning (Sasaki, 2002) is the planning done by writers while writing; that is, on the part of the 

text that is about to be produced. Organisation, generating, planning and evaluation may also 

take place in this stage (Field, 2004; Shaw & Weir, 2007; Wang & Wen, 2002). Micro-planning 
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takes place at the sentence and paragraph level in terms of information and relationship between 

ideas and alignment with the overall goal of the writing activity (Field, 2004; Shaw & Weir, 

2007). At this stage, the writer also considers the reader by supplying enough information (Field, 

2004; Shaw & Weir, 2007).  

Organisation. Organisation entails provisional ordering of ideas in relation to the text as a whole 

as well as identification of relationships between ideas and decisions on what is central to the 

goals of the text and what is of secondary importance (Chan, 2013; Field, 2004; Shaw & Weir, 

2007). Organisation may occur in the initial planning and/or during drafting (Chan, 2013; Field, 

2004; Sasaki, 2002; Shaw & Weir, 2007; Wang & Wen, 2002). 

Monitoring and Revising (editing). Writers monitor and revise their texts at different levels and 

stages (during and after writing) (Chan, 2013; Field, 2004; Shaw & Weir, 2007). Drawing on 

Field’s (2004) and Shaw and Weir’s (2007) definitions of monitoring and revising, Chan (2013) 

classified monitoring and revising into two levels across two writing stages: low-level and high-

level editing during writing, and low-level and high-level editing after writing. At the low level, 

monitoring involves checking the mechanical accuracy of spelling, punctuation and syntax, 

whereas, at the high level, monitoring involves examining the text to determine whether it 

reflects the writers’ intentions and the development of the argument structure of the text. 

Revising is the result of monitoring activities. Writers may return to those aspects of the text 

considered unsatisfactory to make corrections. These revisions/corrections may take place after 

each sentence or paragraph, or when the whole text has been written. Monitoring and revising 

may interface with previous stages and may result in alterations to the original macro-plan and 

organisation of the text or in correcting errors. 

Sasaki (2002) proposed the terms rhetorical and mechanical refining and sense of readers to 

refer to adjustments to rhetorical, grammatical and mechanical aspects of expression for the 

reader. Rereading and evaluating correspond, respectively, to rereading the already produced 

sentence and evaluating one’s own L2 proficiency, parts of the generated text and the text in 

general.  

Wang and Wen (2002) employed the term text-generating activities, referring to producing and 

reviewing the text. Text-generating may follow the idea-generating and/or idea-organising 

processes. Sometimes such processes occur immediately after the task-examining activities. 

Writers may consciously or unconsciously monitor their writing process. Wang and Wen also 
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propose processes-controlling activities, associated with controlling the writing procedures, 

such as word and time limit.  

Translating. Translating refers to two distinct processes: translating abstract ideas into 

linguistic words and translating from L1 to L2. On the one hand, the process of converting 

abstract ideas into a linguistic form or visual words is referred to as translating abstract ideas 

into linguistic words (Field, 2004; Shaw & Weir, 2007). During the translation of ideas, L2 

writers may face problems due probably to their lack of linguistic resources in the L2. Writers’ 

ideas might be based on their experience in the L1 context and influenced by the L1 lexis.  

The physical process of writing is called execution (Field, 2004) in which motor-neural signals 

from the brain direct the hand and pen to produce letters. The same process occurs when typing: 

a letter cue produces a highly automatised finger response. Galbraith (2009) explains that 

handwriting and typing are part of motor output (physical) processes of writing which are 

assumed to influence planning, translating, revising and writing. These motor output processes 

may vary depending on the level of experience of a writer has with the writing mode (Field, 

2004; Galbraith, 2009). 

On the other hand, the influence of L1 on L2 production is referred to as translating from L1 to 

L2 (Sasaki, 2002; Wang & Wen, 2002; Zimmerman, 2000), or as language transfer or 

crosslinguistic influence (Odlin, 2013). Translating from L1 to L2 not only entails translating 

language from the L1 to the L2 but also thinking in the L1 and transferring L1 writing strategies 

during L2 production (Odlin, 2013; Wang & Wen, 2002). There might be an influence of one 

language upon another, including the influence of an L3 or L4 upon the others (Odlin, 2013). 

The level of proficiency influences translation from L1 to L2 while the amount of L1 use 

decreases as writers’ L2 proficiency develops (Wang & Wen, 2002). Either L1 or L2 may be 

more dominant at any writing stage (Wang & Wen, 2002; Zimmerman, 2000).  

2.2.2.2 Summary of cognitive processes and working definitions for this study 

Table 2.2 presents the cognitive processes and working definitions that will be used in this study 

as a baseline to research the cognitive validity of CB and PB writing tests.  
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Table 2.2 
Taxonomy of Cognitive Processes and Working Definitions  

Cognitive process Working definition 
Task representation Creating an initial understanding of the task by reading the writing prompt. 

Confirming/evaluating this understanding and fulfilment of the task requirements at 
different writing stages (before, while and after writing). 

Macro-planning 
(content and 
organisation) 

Generating, planning, organising and evaluating both content and organisation of 
ideas in relation to the whole text and across ideas before writing. Identification of 
major constraints for successful task completion (e.g. genre, audience, language, 
content, etc.). 

Micro-planning 
(content and 
organisation) 

Generating, planning, organising and evaluating both content and organisation of 
ideas in relation to the whole text and across ideas during writing. It takes place at 
the sentence and paragraph level in terms of information and relationship between 
ideas and alignment with the overall goal of the writing activity and intended reader.  

Monitoring and 
revising  
(online and after 
writing at low and 
high levels) 

Low-level: checking mechanical accuracy of spelling, punctuation and syntax. 
High-level: checking for content clarity and development, meaning, coherence 
cohesion (organisation), writers’ goals, readers’ understanding, task fulfilment. 
Revisions and corrections may take place after each sentence, each paragraph or 
when the whole text has been written. 

 
Translating 

It includes translating abstract ideas to linguistic forms by handwriting and typing, 
and translating from L1 to L2, entailing language translation, thinking in L1 and/or 
L2 or both across writing stages and transferring L1 strategies to L2 writing.   

 

2.2.2.3 Methods to investigate L2 writing cognitive processes 

The following section reviews the methods used to investigate writers’ cognitive processes to 

help identify the most suitable one to employ with learners in a classroom across CB and PB 

writing tests. Introspective (i.e., think-aloud protocols), retrospective (i.e. questionnaires, 

interviews, stimulated recall) and observation methods (i.e., eye tracking, keystroke logging) 

are qualitative methods used to investigate writers’ cognitive processes (Mackey & Gass, 2005; 

Hyland, 2016; Polio, 2012; Galbraith & Vedder, 2019). Their implementation will depend on 

the context, purpose, research design and availability of resources (Hyland, 2016; Polio, 2012).  

Introspection and retrospection methods. Introspection takes place online (while writing), 

whereas retrospection recalls the event after writing using a stimulus (Mackey & Gass, 2005). 

Introspective and retrospective methods elicit writers’ self-reported data on cognitive processes 

and perceptions when completing a language task (Mackey & Gass, 2005). These methods seek 

to reveal mental operations that cannot be directly observed (Taylor & Sobel, 2015). Although 

introspective methods have generated controversy regarding the validity and reliability of the 

data (writers report what they think they did), they have been valuable for studying participants’ 

perceptions of their cognitive processes (Taylor & Sobel, 2015). Introspective and retrospective 

methods have been considered both a data collection measure on cognitive processes and 

perceptions and a useful learning and reflection tool for students to notice their learning gaps 
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(Mackey, 2006; Swain, 2005). Furthermore, introspective and retrospective methods are 

recommended in classroom-based research for studying SL/FL learners’ internal behaviours, 

attitudes, experiences and perceptions (Taylor & Sobel, 2015). 

Think-aloud protocol (TAP) is an introspection method most commonly used to study the 

writing process (Gass & Mackey, 2007; Hyland, 2016; Polio, 2012). This method requires 

writers to verbalise what comes to their minds while performing the writing task; these oral 

reports are recorded, then transcribed and analysed at a later stage (Abdel Latif, 2009). This 

procedure is considered intrusive (Abdel Latif, 2009) and might cause cognitive overload to L2 

writers, particularly for those with insufficient L2 oral proficiency and who may have difficulties 

verbalising complex thought processes (Hyland, 2010, 2016; Mackey & Gass, 2005). Likewise, 

using the L1 to describe what one is doing in the L2 can be difficult because writers might feel 

overwhelmed switching from one language to another, as well as completing the task and 

reporting on their cognitive processes (Polio, 2012). Furthermore, TAP affects the authenticity 

of writing since writers must be trained to report on their writing activity and have to decide on 

the language to do so; these procedures can change their common writing strategies and affect 

the validity and reliability of the research results (Polio, 2012). It has been argued that TAP is 

not suitable for classroom research (Nunan & Bailey, 2009), as it requires a more personalised 

data collection process. However, as stated before, with a small number of participants or 

students TAP might be a useful learning and reflection tool for them to notice their learning 

gaps (Mackey, 2006; Swain, 2005). Furthermore, TAP provides the most detailed information 

about writers’ composing processes (Abdel Latif, 2009; Janssen, van Waes, & Bergh, 1996), 

and therefore, should not be abandoned merely because, like all methods, it has limitations 

(Abdel Latif, 2009; Janssen et al. 1996). 

Stimulated recall, interviews dairies/logs and questionnaires are retrospective methods that also 

elicit self-reported data. Stimulated recall explores learners’ mental processes by providing a 

stimulus. Writers observe a recording of themselves carrying out the task or receive the text so 

that they can comment on their cognitive processes (Gass & Mackey, 2007; Polio, 2012). One 

practical limitation is that the researcher has to meet individually with every participant to play 

back the video immediately after the student writes (Polio, 2012).  

Retrospective interviews (either structured, semi-structured or unstructured) use open-ended 

questions that encourage the participant to respond in a friendlier setting through a conversation 

(Taylor & Sobel, 2015). Both interviewer and interviewee discuss and elaborate on their 

questions and answers (Hyland, 2016). A disadvantage is that the researcher has control of the 
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information required and may influence the interviewee’s answer (i.e., the interviewee gives 

what they perceive is the desired response) (Taylor & Sobel, 2015). 

Diaries/ journals/ logs produce narrative entries about the writers’ internal processes, writing 

experience, attitudes and perceptions (Hyland, 2016; Taylor & Sobel, 2015). However, this 

method requires commitment from writers to keep their entries for an extended time (Taylor & 

Sobel, 2015). Logs may, however, be useful for longitudinal studies.  

Retrospective questionnaires (either qualitative or quantitative) are economical and practical 

methods that can elicit self-reported data from several participants at a time (Hyland, 2016; 

Mackey & Gass, 2005). Questionnaires can be customised and administered in many forms (e.g., 

digital, paper-based). Some issues with questionnaires are related to the respondents’ 

misunderstanding or misinterpretation of the questions and having difficulty with describing 

their internal processes, perceptions or attitudes, thus triggering inaccurate or incomplete 

responses (Mackey & Gass, 2005). Also, when using open-ended written questionnaires, 

participants may provide abbreviated, rather than elaborative, responses. Hence, whenever 

possible, questionnaires should be administered in the learners’ first language and ample time 

given to provide their answers (Mackey & Gass, 2005). 

Observation. Observation generates evidence of writing based on recordings of writers’ ‘online’ 

(step-by-step) actions (Hyland, 2016). Keystroke logging and eye-tracking are advanced 

unobtrusive observation methods, used recently to research L2 writing on the computer through 

software programmes (Galbraith & Vedder, 2019; Révész & Michel, 2019). Keystroke logging 

records pauses, cut, paste and delete actions and mouse activity, allowing the reconstruction of 

text in real-time (Hyland, 2016). It is recommended that keystroke logging should be combined 

with other methods (e.g., verbal reports and eye-tracking) for making inferences about specific 

cognitive processes (Révész,  Michel, & Lee, 2019). Eye-tracking captures the writer’s moment-

by-moment eye-gaze behaviours during writing. However, even when implementing both 

keystroke-logging and eye-tracking together, these methods fail to provide direct evidence into 

the cognitive processes of L2 writers while they pause (Révész et al., 2019). Hence, it is 

suggested that, to overcome that limitation, these methods should be combined with verbal 

protocols (Révész et al., 2019).  

In summary, a variety of research methods have been employed to study L2 writers’ cognitive 

processes. Despite their limitations, researchers should select the one that, in their view, suits 

the nature and purpose of the study, such as sample size and availability of resources (Hyland, 
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2016; Polio, 2012). From this review, it was considered that retrospective questionnaires would 

be the most suitable methods for investigating EFL students’ cognitive processes across writing 

media in a classroom as well as for collecting evidence of the cognitive validity of CB and PB 

writing tests. Unlike TAP and eye-tracking, retrospective questionnaires do not require 

recorders and sophisticated methods that might not be available in language classrooms. Further, 

retrospective questionnaires can be practical and collect naturalistic data from students in a 

classroom (see Methodology Chapter). 

This section was concerned with the cognitive validity of a writing test. Shaw and Weir (2007) 

state that cognitive processing is activated in response to the contextual parameters of the task. 

In this sense, the writing medium is a physical contextual factor of the task (Bachman & Palmer, 

2010) that may affect students’ cognitive processing. In the present study, the cognitive validity 

of the CB and PB writing tests is investigated through comparing how EFL test-takers’ cognitive 

processes differ across writing media. The next section deals with other features of the writing 

task, besides the writing medium, that should be considered not only to activate cognitive 

processing but also to assess language from a communicative approach.  

2.2.3 Context validity:  Test-takers’ performance across CB and PB writing tests 

As previously stated, the construct of writing ability comprises both cognitive and language use 

abilities. To assess the writing ability of the participants in this research, this study adopts a 

communicative view of language ability (Canale, 1983; Canale & Swain, 1980; Bachman, 1990; 

Bachman & Palmer, 1996, 2010). In adopting this view, this study acknowledges that language 

ability, in this case writing, entails the combination of language knowledge and language use 

for communication. In other words, it is the ability to create and interpret discourse either in 

language assessment tasks or in non-assessment language use (Bachman & Palmer, 2010). 

Hence, the features of writing assessment tasks have to align with a communicative approach to 

language ability. This is what Shaw and Weir refer to as context validity.  

Context validity is used by Shaw and Weir to refer to the traditional notion of content validity, 

named in previous frameworks as content aspect (Messick, 1989) or authenticity (Bachman & 

Palmer, 1996). For Shaw and Weir, context validity “relates to the linguistic and content 

demands that must be met for successful task realisation and to features of the task setting that 

serve to describe the performance required” (p. 63). Evidence related to context validity 

determines whether the characteristics of the test task and their administration are appropriate 

and fair to the test-taker (Shaw & Weir, 2007). Context validity includes both traditional notions 
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of content validity, in terms of coverage of particular linguistic structures and topics, and the 

conditions under which tasks are performed. In this regard, the present study argues that the 

writing medium, as a physical characteristic of the task (Bachman & Palmer, 2010) might affect 

students’ cognitive processes (as already discussed) and language performance. However, it is 

important to consider also other features of the task that allow test-takers to demonstrate their 

abilities (Bachman & Palmer, 1996, 2010; Shaw & Weir, 2007). 

Various frameworks for describing assessment task characteristics have been proposed (e.g., 

Bachman & Palmer, 1996, 2010; Weigle, 2002; Shaw & Weir, 2007). Whereas these 

frameworks specify a variety of features of the task that may affect test-takers’ performance, 

Shaw and Weir distinguish between setting and linguistic demands of the writing task to 

generate evidence for context validity, and this distinction is adopted in this study. However, as 

Shaw and Weir do not include the writing medium as a contextual factor of the task, the present 

study included Bachman and Palmer’s (2010) view that the papers and computers are physical 

characteristics of the setting of the task that “will clearly affect an individual’s use of language” 

(p. 68). 

2.2.3.1 Linguistic demands: task input and output 

Shaw and Weir state that the linguistic demands of the task need to be as similar as possible to 

those employed in real-life language use. The linguistic demands include lexical and structural 

resources, discourse mode, functional resources, and content knowledge (as discussed below). 

These linguistic demands become task input and output. In other words, the input of the task, in 

terms of linguistic demands, needs to be constructed according to the language level of the test-

taker (e.g., intermediate) to ensure that their output (written product), or what is expected from 

them, shows their writing ability. This classification of linguistic demands is useful in this study 

for the design of the writing tasks and scoring criteria to assess students’ writing ability from a 

communicative perspective. 

Lexical and structural resources. Lexical resources refer to test-takers’ ability to demonstrate 

knowledge and use of vocabulary (avoidance of words, changes of register and style) as well as 

morphological, semantic, phonetic and orthographic aspects. Structural resources refer to test-

takers’ ability to demonstrate knowledge and use of grammatical structures, organisation of 

sentences, paragraphs and texts. Structural resources involve the use of cohesive devices which 

help to link sentences and utterances to the entire structure as well as organisation of meaning, 

selection of relevant ideas and a logical relationship between ideas. The tasks should be designed 

to allow candidates to demonstrate a good range of lexical and structural resources according to 
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their language level (Shaw & Weir, 2007) because different tasks elicit different features of 

writing (Hyland, 2010).  

Discourse mode and functional resources. Discourse mode refers to test-takers’ knowledge 

and use of genres (e.g., essays, letters) and rhetorical tasks (e.g., narration, description) (Shaw 

& Weir, 2007). It entails the ability to combine and interpret meanings and forms across different 

types of texts. Genres have purposes, a particular structure, style, content and intended audience 

(Hyland, 2010). In the language classroom, students generally write for their teacher, who is the 

reader and evaluator of their performance (Crusan, 2010). Functional resources relate to test-

takers’ ability to use language according to communicative goals (e.g., giving information, 

expressing opinions).  

Content knowledge. Content knowledge concerns candidates’ knowledge of the topic or subject 

matter. It is important to select topics that are familiar to the writer and reader (rater) and that 

are suitable for the assessment purpose (Eckes et al., 2016; Weigle, 2002). The literature on task 

topics has suggested that personal topics are easier than non-personal topics (Weigle, 2012). 

Personal topics may be more accessible to all test-takers and tend to elicit a broader range of 

responses (Weigle, 2013). Although personal and non-personal topics have different 

advantages, the decision on writing topics should draw on the assessment purpose and students’ 

characteristics (Weigle, 2012). Research has also found that test-takers prefer having a choice 

of topics and tend to choose the ones they feel are most familiar (Polio & Glew 1996; Weigle, 

2012). Familiar topics may reduce test-takers’ anxiety and help enhance their performance 

(Weigle, 2002).  

2.2.3.2 Settings of the task 

Apart from the linguistic and content demands, other conditions of the task, such as the 

instructions, purpose, knowledge of criteria, text length, time allotment, writer-reader 

relationship, physical conditions (e.g., writing medium), use of resources (e.g., dictionary), 

among other conditions, can affect test-takers’ cognitive processing and performance (regarding 

input and output) (Bachman & Palmer, 2010; Eckes et al., 2016; Schoonen, 2011; Shaw & Weir, 

2007; Weigle, 2002). The main evidence of validity that this study is interested in refers to the 

writing medium as a physical condition of the task (Bachman & Palmer, 2010). However, text 

length, time allotment, instructions and use of resources are also relevant for this study because 

they are related to handwriting and typing, as discussed below. 
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The writing medium as a physical condition of the task. As stated earlier in this section, the 

tests should approximate to the performance conditions of authentic real-life contexts, and these 

conditions should allow test-takers to demonstrate their abilities (Bachman & Palmer, 1996, 

2010; Shaw & Weir, 2007). In this regard, CB writing tests are arguably more authentic than 

PB writing tests because university students are more familiar with computers (Chapelle & 

Voss, 2016; Zhi, 2019). However, it could be argued that PB writing tests are also authentic in 

the sense that these traditional tests are part of the tasks that university students do in the 

classroom. Furthermore, language instructors are more familiar with marking handwritten texts. 

The major concern in this study is, however, whether the students’ cognitive processes and 

performance as well as raters’ scorings might differ because of the influence of the writing 

medium (Weigle, 2016). It is important, therefore, to collect evidence on whether the scores 

derived from CB and PB tests are a valid and reliable representation of students’ writing ability.  

Instructions. Test-takers should be given a clear, precise and communicative purpose and 

instructions regarding what they are expected to do (Shaw & Weir, 2007; Weigle, 2002; Weir, 

2005). Having a clear purpose and instructions facilitates planning and monitoring (Shaw & 

Weir, 2007; Weir, 2005). Clear instructions are crucial to valid assessments because they define 

the task to both the test-taker and the rater (Weigle, 2002; Schoonen, 2011). Bachman and 

Palmer (1996) suggest that instructions should be simple enough for test-takers to understand; 

short enough not to take up too much of the assessment time, and yet sufficiently detailed for 

test-takers to know what they have to do. Collecting face validity evidence from the students 

about the instructions may be useful in this study to make sure that the instructions were not a 

factor affecting their performance. 

Text length and time allotment. The instructions should specify the length required and time 

given to accomplish the task (Weigle, 2002; Shaw & Weir, 2007). In writing assessment, test-

takers are assessed drawing on their ability to produce certain length about a topic within a 

limited time. It has been suggested that test-takers should be provided with enough time to 

produce sufficient content and have the opportunity to plan, monitor and revise (Crusan, 2010; 

Polio, 2011; Weigle, 2002). Text length is crucial because it is suggested that the longer the text, 

the greater the content, language, organisational and monitoring abilities can be demonstrated 

and enacted (Shaw & Weir, 2007). 

Research into writing time has conclusively demonstrated neither an advantage for more 

extended periods (Elder et al., 2009; Weigle, 2016) nor for limited time conditions. For instance, 

test-takers’ performance was similar across 30 and 55 minutes (Elder et al., 2009; Knoch & 
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Elder, 2010) and under timed and untimed writing conditions (Wu & Erlam, 2016). Nonetheless, 

students have preferred the more extended time condition to plan better and revise (Knoch & 

Elder, 2010). It has also been found that some features of the texts were affected by timed 

writing, such as content and text length (Wu & Erlam, 2016) and that writers employ cognitive 

processes more effectively in real-life conditions than under timed test conditions (Chan, 2013). 

Also, when influenced by the pressure of timed writing tasks, L2 writers tended to revise form 

more than content on the computer (Barkaoui, 2016).  

Decisions on time allotment should, however, draw on the writing context (Elder, Knoch, & 

Zhang, 2009), the expected writing sample, test-takers’ language level (Shaw & Weir, 2007), 

task characteristics, and purpose of the assessment (Knoch & Elder, 2010). Most academic 

writing tasks in the real world are not generally performed under time limits, and academic 

essays usually require reflection, planning and multiple revisions (Elder et al., 2009; Weigle, 

2002). Moreover, “rigid time limits potentially threaten the validity of score inferences about 

test-takers’ writing ability” (Elder et al., 2009, p. 352).  

Text length and time allotment are part of the conditions of the task which might influence 

students’ performance. As students’ text length, and time on task, may interact or may be 

influenced by the writing medium, evidence of these two features needs to be collected. For 

instance, some students might produce shorter texts and might spend more time on task on the 

computer compared with the paper condition. This evidence is relevant particularly when the 

construct considers that test-takers should be given appropriate conditions to demonstrate their 

best performance.  

Use of the dictionary and spelling and grammar checkers. The use of resources in writing 

assessment has been another point of discussion. The dictionary is usually banned in a writing 

assessment task because vocabulary knowledge is one facet being assessed (Weigle, 2002). 

However, it is argued that dictionaries and spell- and grammar-checkers should be allowed in a 

writing assessment task because writers use them in authentic writing (Elder et al., 2009; 

Weigle, 2002), are useful for FL learners (Christianson, 1997; East, 2008; Reichelt, 2016) and 

increase the authenticity of a writing assessment (Barkaoui & Knouzi, 2018; Schoonen, 2011). 

Even expert writers use the dictionary when producing academic texts (Weigle, 2002).  

Barkaoui (2016) found that L2 writers tended to revise more form than content on the computer, 

influenced probably by the pressure of timed writing tasks and the lack of access to editing and 

writing tools such as spelling and grammar checkers. Barkaoui argued that providing such 
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resources might have helped students to focus on other aspects of writing instead of focusing on 

spelling and typography. Other research has also reported that the use of the dictionary made no 

difference in the performance of intermediate-level secondary school FL German learners (East, 

2008). As the present study supports the notion that the use of the dictionary reflects what writers 

do in real-life writing and increases the authenticity (context validity) of the writing tests, the 

use of this resource needs to be allowed in both writing conditions.  

This section has discussed the context validity of a writing assessment task. Context validity 

refers to the linguistic and content demands that must be met for successful task completion and 

to settings of the tasks that serve to describe the performance required. It has been emphasised 

that both the language demands and settings of the task might affect the way students process 

the writing task as well as their language performance. In this respect, collecting context validity 

evidence of the writing medium as a condition of the task may help determine whether the 

writing medium influences students’ cognitive processes as well as their performance (scores, 

text length and time on task). Furthermore, collecting face validity evidence (as a facet of 

consequential validity, discussed in Section 2.2.5) about the language demands and settings of 

the task (instruction, time allotment, writing time, writing medium) might be useful to determine 

whether the task features were appropriate and fair for the students. Consequential validity 

entails collecting evidence from test-takers’ feedback or perceptions about the test and test tasks. 

The next section discusses the scoring validity of writing tests as well as the aspects that 

contribute to this type of validity and thereby to the overall validity of a test. 

2.2.4 Scoring validity: Raters’ scorings across handwritten and typed texts 

Weigle (2002) suggests that “scoring procedures are critical because the score is ultimately what 

will be used in making decisions and inferences about writers” (p. 108). Furthermore, the uses 

we make of test scores will have specific consequences for, or impact on, stakeholders (e.g., 

students, language teachers) (Bachman & Palmer, 1996). As assessing language performance 

entails the use of scores, this section is concerned with the reliability of scores, and the text 

format, as a potential source of construct-irrelevant variance, probably affecting rater reliability. 

Reliability is defined as the extent to which a test produces consistent scorings. Traditionally, 

reliability was seen as independent from the validity of the test. That is, if consistency in scorings 

was reached, the test was reliable. However, that view of reliability has been challenged because 

there is no point in having a test that is reliable if the test lacks validity. In other words, if the 

test fails to measure students’ writing ability, the test is not valid. Nowadays, reliability is 
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considered a necessary condition for construct validity, and therefore for test validity (Bachman 

& Palmer, 1996; Shaw & Weir, 2007; Weir, 2005).  

In Shaw and Weir’s (2007) framework, scoring validity pertains to the structural aspect 

(evidence for the validity of scoring criteria or rubrics) and the generalizability aspect (evidence 

for the consistency of scoring) proposed by Messick (1989). For Shaw and Weir, scoring validity 

is concerned with “all the aspects of the testing process that can impact on the reliability of test 

scores” and “accounts for the extent to which test scores are based on appropriate criteria, exhibit 

consensual agreement in marking, are as free as possible from measurement error, stable over 

time, consistent in terms of content sampling and engender confidence as reliable decision-

making indicators” (p. 143).  

Scoring validity in Shaw and Weir’s (2007) framework is linked directly to both context and 

cognitive validity. They assert that decisions taken with regard to the parameters of task context 

will impact on the processing that takes place in task completion. Furthermore, the scoring 

criteria in writing are part of the construct (that is, they help to articulate what the construct is) 

as they describe the level of performance that is required. Shaw and Weir (2007) emphasise that 

“scoring validity is criterial because if we cannot depend on the rating of exam scripts it matters 

little that the tasks we develop are potentially valid in terms of cognitive and contextual 

parameters” (p. 143). In other words, if the marking is not reliable this may vitiate all the other 

work.  

Several factors, such as faulty criteria or scales, unsuitable raters or procedures, lack of training, 

poor or variable rating conditions, among other aspects, can affect the reliability of test scores 

(Shaw & Weir, 2007). Shaw and Weir state that the text format (i.e., handwritten and typed 

texts), as part of the rating conditions, might affect raters’ performance and scorings. Hence, the 

present study is concerned with whether or not the text format influences raters’ scorings and 

therefore the interpretations we can make about students’ writing ability based on the scores. In 

gathering evidence for scoring validity, the present study is interested in both the types of 

scoring rubrics, or rating scales that are appropriate for assessing students’ writing ability from 

a communicative view of language ability, and in the raters’ consistency in scorings across 

handwritten and typed texts. 

2.2.4.1 Rating scales 

If the writing ability of the participants in this study is to be assessed from a communicative 

view of language use and looking into different aspects of language (e.g., grammatical aspects, 
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discourse mode), then it is necessary to consider the rating instrument that best fits this purpose 

and measures writing from that viewpoint. It may also be relevant to identify the advantages and 

disadvantages the rating scale may have for the scoring process and reliability of scores.  

Rating scales, also called scoring rubrics or marking schemes, consist of a set of criteria for 

human raters to use to score a text (Weigle, 2012). Rubrics can be adopted or adapted according 

to the writing context, purpose of the test and view of writing (Crusan, 2010; Davis, 2015; Eckes 

et al., 2016; Knoch, 2011). Three types of rating scales, used to assess L2 writing, have been 

identified in the literature: primary trait, holistic and analytic scales.  

Primary-trait scales. These types of scale assess a single feature of writing (e.g., grammar, use 

of genres, language functions such as giving opinions) that is determined to be essential to a 

particular writing task (Eckes et al., 2016; Hamp-Lyons, 2003; Weigle, 2012). The advantage 

of primary-trait scales is that attention is given to one writing feature only. However, this also 

can be a disadvantage because primary-trait scales do not integrate, or provide any evidence of 

performances on, other writing features. This type of scale is, unsurprisingly, rarely used in 

writing assessment (Eckes et al., 2016; Weigle, 2012) because of the limited information on 

writing ability that they give. In contrast, holistic and analytic rubrics are the most used scoring 

methods for writing assessment.  

Holistic scales. These scales require raters to make judgments by forming an overall impression 

of a performance and matching it to the appropriate descriptor on the scale (Eckes et al., 2016; 

Weigle, 2012). Holistic scales have advantages and disadvantages. The major advantages are 

that holistic scales are practical, relatively quick to use and require less rater training because 

only a single scoring is required (Eckes et al., 2016; Weigle, 2012); they also produce high levels 

of inter-rater reliability (agreement across raters) (Barkaoui, 2007b, 2011; Brown, 2004). 

However, there are several disadvantages in using holistic scorings. One disadvantage is that it 

is assumed that different aspects of writing ability are developed at the same pace because the 

scale does not differentiate between these aspects (Crusan, 2010; Davis, 2015; Weigle, 2002). 

Additionally, holistic scales provide little meaningful feedback on writers’ performances and do 

not capture sufficient evidential data about their writing ability (Brown, 2004; Crusan, 2010; 

Hamp-Lyons, 2016; Weigle, 2002). Furthermore, scores can depend more upon the rater than 

upon text qualities (Hamp-Lyons, 2003). Although holistic scoring could be more appropriate 

for assessing the writing performance of a large number of test-takers, analytic scales are more 

informative in providing separate scores on different facets of the writing such as content, 

organisation and language use (Weigle, 2012), as discussed below. 
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Analytic scoring scales. These scales require raters to assign various scorings across a set of 

categories or criteria or facets (Weigle, 2002). An analytic scoring rubric typically includes 

several writing components, such as accuracy, cohesion, content, organisation, register, among 

other components (Weigle, 2002), with each component scored separately. In this sense, raters 

can focus on various aspects of an individual’s writing and score some traits higher than others. 

One of the greatest advantages is that analytic scales allow identifying writers’ strengths and 

weaknesses across several facets of writing (content, organisation of ideas, grammar, 

vocabulary, punctuation, spelling, mechanics, style, etc.) (Brown, 2004). Furthermore, analytic 

criteria provide a more detailed description of performance, which is useful as feedback for 

learners, teachers and institutions (Barkaoui, 2011; Brown, 2004; Crusan, 2010; Davis, 2015; 

Hamp-Lyons, 2016; Shaw & Weir, 2007; Weigle, 2002). Analytic rubrics provide scores for 

each feature which form an overall or global score. Another advantage is that analytic rubrics 

improve the reliability of scoring between and within raters because analytic scoring enables 

raters to focus on and apply one scoring criterion at a time (Barkaoui, 2007b, 2011; East, 2009; 

East & Young, 2007; Knoch, 2009). 

In contrast, some of the disadvantages of using analytic scoring are they take longer than holistic 

scoring since raters require more time for making decisions on several facets at the same time 

(Brown, 2004; Weigle, 2002). Also, its design can be time consuming and the rating on one 

facet may influence the rating on another facet (Hamp-Lyons, 2003). For instance, if language 

use is scored low, the rater may be influenced to award low score for content as well.  

Another way of assessing L2 writing is through automated essay scoring (AES) (or e-raters). 

This method requires software programmes (e.g., Coh-Metrix, Criterion) that analyse and rate 

linguistic and discourse features of the text (Bridgeman, Trapani, & Attali, 2012; Eckes et al., 

2016). While AES has been highly correlated with human raters’ scorings; it is less accurate and 

sensitive towards argumentation, rhetorical features or content appropriateness (Bridgeman et 

al., 2012; Eckes et al., 2016). This limitation indicates that rating scales are likely to be more 

suitable for obtaining consistent scoring on test-takers’ performances (Eckes et al., 2016; Green 

& Hawkey, 2012; Weigle, 2016). Nevertheless, the use of AES depends on the assessment aim 

and purpose. 

Overall, holistic and analytic scales differ in terms of scoring methods and assumptions about 

writing components and development (Barkaoui, 2010, 2011). Furthermore, there appears to be 

no agreement on whether holistic or analytic methods would yield more reliable and valid scores 
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(Barkaoui, 2007b, 2011; Harsch & Martin, 2013). However, the use of analytic rubrics generally 

has more support by writing assessment researchers due to the greater level of feedback provided 

to students and teachers. Furthermore, raters seemed to express a general preference for analytic 

scoring because it helps raters to focus on the criteria listed in the rating scale, does not require 

them to decide on a single score and allows them to reduce the number of conflicts they face in 

their scoring decisions (Barkaoui, 2011).  

In the present study, an analytic rubric has been chosen because it is considered to be more 

appropriate than holistic and primary-trait scales for assessing the writing performance of the 

participants. Analytic rubrics provide more detailed information on their performance. 

Furthermore, analytic rubrics fit the purposes of this study, that is, the scorings obtained 

globally, and for each facet from the analytic scoring, may help identify how students’ 

performances differ across handwritten and typed texts and whether the writing medium affects 

raters’ scorings. 

2.2.4.2 Raters  

In direct tests of L2 writing, raters are involved in the scoring process. To enhance the reliability 

of scoring on a test, it is suggested that two trained raters score the texts; sometimes, a third rater 

may be required in cases of a disagreement between two raters (Weigle, 2012); with three raters, 

reliability can be enhanced (Eckes et al., 2016; Green & Hawkey, 2012; Weigle, 2012). For the 

scores to be reliable, raters have to be consistent with their interpretation of scoring criteria and 

assign marks accordingly. Consistency has to be maintained between and within raters to avoid 

adverse effects on reliability (Weir, 2005). Rater reliability can be estimated in two ways: inter-

rater and intra-rater reliability.  

Inter-rater reliability. Inter-rater reliability refers to the degree to which the scores of two or 

more raters agree when marking the performance of the same individual or of a group of 

individuals (Crusan, 2010;Weigle, 2002; Weir, 2005). Inter-rater reliability can be estimated for 

each facet assessed, or used to provide evidence that the scorings and rating instrument were 

reliable, thus, validating how well the ratings reflect a construct (McNamara, 2000; Stemler & 

Tsai, 2008; Weigle, 2002).  

Stemler and Tsai (2008) suggest three means of estimating inter-rater agreement: consensus 

estimates, consistency estimates and measurement estimates. Consensus estimates are the extent 

to which raters award the same scores or are able to come to an exact agreement when applying 

rating scale criteria, which suggests that the raters share a common understanding of the rubric 
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criteria. Consistency estimates are the extent to which the distribution of scores is similar across 

raters. Consistency estimates do not require raters to agree with each other perfectly but only 

require consistent application of the rubric criteria. Measurement estimates are based on all the 

information available from raters to create a profile for each rater. Measurement estimates can 

deal with multiple raters, derive adjusted summary scores that are corrected for rater severity 

and allow for efficient designs (e.g., not all raters need to rate all items). However, this type of 

measurement adds computational complexity and resource demands (e.g., time and expertise). 

Intra-rater reliability. Intra-rater reliability refers to the consistency of the raters with 

themselves across two or more separate occasions (Bachman, 2004; Koo & Li, 2016; Weigle, 

2002). Intra-rater reliability requires repeated ratings from the same rater, separated by a brief 

period of time (Bachman, 2004). Furthermore, intra-rater reliability provides evidence of the 

consistency of raters over time (Shaw & Weir 2007).  

In the present study which seeks to provide evidence of the reliability of scorings awarded by a 

group of raters to handwritten and typed texts (including original and transcribed versions), 

consensus estimates of inter-rater reliability have been chosen as fit for this purpose. That is, 

regardless of the scoring rubric or text format, the raters have to be consistent in their 

understanding of the rubric criteria and in the scorings they award. If the scorings are not 

consistent, we cannot have confidence that the scores adequately represent different levels of 

performance on the construct of interest. 

2.2.4.3 Factors affecting rater reliability: Rater characteristics and rating conditions 

The literature on rater reliability suggests that rater characteristics and rating conditions (e.g., 

text format) can affect the reliability of raters and the scoring process (McNamara, 2000; Shaw 

& Weir, 2007). Raters may be harsh or lenient with the scorings regarding groups of candidates 

and types of tasks and in the way they interpret the rating scale (Barkaoui, 2007a, 2010; Eckes, 

2008; McNamara, 2000; Shaw & Weir, 2007). It has been suggested that factors such as rater 

personality, cultural, linguistic and educational background, and teaching and rating experience, 

all influence the severity and self-consistency of scoring (Barkaoui, 2007ab, 2010, 2011). Raters 

with different cultural backgrounds and experience, or with or without training, may perform 

differently (Weigle, 2012). It has been found that raters’ experience, academic background, 

perceptions of the topics and the importance of the text categories are sources of bias when 

rating EFL learners’ writing (He, Gou, Chien, & Chen, 2013).  



Chapter 2 Literature Review Part I: Theoretical Framework 
 

45 
 

Drawing on O’Sullivan (2000), Shaw and Weir (2007) classify rater characteristics into three 

categories: physical/physiological, psychological and experiential characteristics which might 

impact test scorings. Shaw and Weir’s (2007) classification of raters’ characteristics is relevant 

for this study for understanding the factors that can influence raters’ perceptions of text quality 

across handwritten and typed texts as well as their preferred writing assessment mode.  

Physical/physiological characteristics are related to age and gender as well as shorter-term 

ailments (toothache, cold, etc.) and longer-term disabilities (speaking, hearing, vision). 

Although not included in Shaw and Weir’s classification, rater fatigue or tiredness is also a 

physical characteristic that can affect the rating of EFL learners’ writing (Mahshanian; Eslami, 

& Ketabi, 2017; Mahshanian, & Shahnazari, 2020). Text format might cause fatigue to some 

raters, therefore influencing their perceptions of texts and preferences for test mode. 

Psychological characteristics include personality, memory, cognitive style, affective schemata, 

concentration, motivation and emotional state. For instance, some raters might feel more 

motivated rating typed texts because they entail less effort; other raters might concentrate more 

when marking handwritten texts, hence, these characteristics might also affect their perceptions 

of texts and preferences for test mode.  

Experiential characteristics comprise factors external to the rater. These factors refer to the 

rater’s education, examination preparedness, examination experience, communication 

experience, target language and country of residence. For example, raters’ level of experience 

marking L2 writing or their experience rating handwritten and typed texts might differ and affect 

their perceptions and preferences.  

Apart from rater characteristics, rating conditions can affect rater’s performance (Shaw & Weir, 

2007). Rating conditions refer to the physical characteristics of the setting of the rating process 

(Shaw & Weir, 2007); they include the place where raters mark such as the office or home, as 

well as the equipment such as air conditioning and the like. The text format (i.e. handwritten 

and typed texts) is also considered as a physical condition that may affect raters’ performances 

(Shaw & Weir, 2007; Weigle, 2002, 2016). The text format is the type of physical condition of 

interest in the current study. Shaw and Weir (2007) assert that “in translating a test from one 

medium to another medium it is crucial to ascertain to what extent the new medium may alter 

the nature of the underlying test construct, or change the scale” (p. 176). Shaw and Weir (2007) 

suggest that legibility might alter the rating of L2 writing; for instance, poor legibility in 

handwritten texts may lead raters to overlook language mistakes, and lead raters to award higher 
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scorings. Alternatively, the neatness of word-processed texts may lead raters to award higher 

scorings.   

2.2.4.4 How to  enhance rater reliability: Rater training  

To control for rater variability and its potential effects on the reliability of scorings, several 

procedures have been proposed. First, it is crucial to use clear rating criteria and have 

independent ratings by two or more raters (Eckes et al., 2016; Shaw &Weir, 2007; Weigle, 

2012). As discussed in Section 2.2.4.1, rating scales consist of a set of criteria for human raters 

to use to score a text ; they are objective measurements to assess L2 writing. As raters may have 

a different understanding of the rubric criteria, rater training helps to minimise rater bias and 

enhance the reliability of scores (East, 2009; Eckes, 2008; McNamara, 2000; Shaw & Weir, 

2007). As the name suggests, rater training consists of providing raters with training so that they 

can familiarise themselves with the rating scale, criteria and scoring procedures (Eckes et al., 

2016), and use the assessment tool effectively and consistently (Green & Hawkey, 2012; 

McNamara, 2000). 

McNamara (2000) asserts that “an important way to improve the quality of rater-mediated 

assessment schemes is to provide initial and ongoing training to raters” (p. 44). He points out 

that this training usually takes the form of a moderation meetings. Moderation meetings have 

the purpose of reaching agreement among raters on the interpretation of the rating scale 

descriptors (McNamara, 2000). Green and Hawkey (2012) suggest that raters should assess a 

set of texts before the rating process takes place. Also, raters should be monitored over time to 

ensure that they remain consistent through comparing their independent ratings with those of 

other raters. McNamara (2000) also suggests that discrepancies should be discussed in detail to 

identify how each rater is interpreting the rating criteria. Furthermore, raters should be informed 

about the amount of variability that is acceptable (Weigle, 2002). 

Research on rater training suggests that low reliability is caused by lack of rater training 

(Barkaoui, 2007b), and that rater training helps to increase intra-rater reliability (Tajeddin & 

Alemi, 2014). Because even after training raters still show tendencies to be lenient or severe 

(Weigle, 2002), ongoing monitoring of rater performance is necessary to ensure fairness in the 

testing process (Barkaoui, 2007a; Brown, 2004; McNamara, 2000). 

To enhance the reliability of the assessment procedures and scorings in the present study, it was 

necessary to develop an instrument that measures writing from a communicative view of 

language and involve more than one rater in the scoring process. Furthermore, it was decided 
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that rater training and ongoing moderation sessions to discuss discrepancies in scorings across 

raters would help minimise the influence of raters’ characteristics, and therefore increasing the 

reliability of scorings.  

The above section has been concerned with scoring validity as an essential constituent of 

construct validity. Scoring validity describes “the extent to which test scores are based on 

appropriate criteria, exhibit consensual agreement in marking, are as free as possible from 

measurement error, stable over time, consistent in terms of content sampling and engender 

confidence as reliable decision-making indicators” (Shaw & Weir, 2007, p. 143). Scoring 

validity is important because, if ratings are not reliable, it matters little that the tasks that are 

designed are potentially valid in terms of cognitive and contextual parameters (Shaw & Weir, 

2007). That said, collecting evidence on inter-rater reliability across handwritten and typed texts 

would be helpful in determining whether the writing medium affects the raters’ scorings and, 

therefore, whether the inferences we make about students’ writing ability are trustworthy or 

meaningful. The last section of the theoretical framework deals with the consequential validity 

of the test.  

2.2.5 Consequential validity: Impact of CB and PB writing tests on students and raters 

Consequential validity (for Messick, 1996; Shaw & Weir, 2007; Weir, 2005), or test impact (for 

Bachman & Palmer, 1996), is concerned with the value implications and social consequences 

of a test’s interpretation and use; or, in other words, with the effect testing has on individuals 

and societies. Consequential validity evidence in the context of writing assessment is relevant 

where the value system underlying the test emphasises the importance of test-takers’ 

characteristics and the context of writing assessment, and is concerned with giving all test-takers 

the opportunity to perform at their best. 

As well as the previous validity evidence (i.e. cognitive, context and scoring validities) that 

needs to be collected to support the validity of an assessment, consequential validity also 

accounts for test validity regarding the consequences of using an assessment (Bachman & 

Palmer, 1996, 2010; Messick, 1996; Shaw & Weir, 2007). Essentially, the test has to be valid 

and fair not only in the scoring criteria and procedures conducted, or in the context of the task, 

but also in the interpretations from, and uses of, test scores (Messick, 1996). Certainly, the 

scoring procedures and the reliability of the raters are relevant issues for test validity; however, 

reliability is a necessary but not sufficient condition for a valid and fair test (Bachman & Palmer, 

1996; Messick, 1996). Shaw and Weir (2007) point out that consequential validity may be 
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viewed from three perspectives: washback on individuals in classrooms, impact on institutions 

and society, and avoidance of test bias. Washback and avoidance of test bias are the main 

concern here due to the scale and scope of the assessment that is investigated in the current 

enquiry. 

Washback, as a facet of consequential validity, is the effect of testing on students and teachers 

(Bachman & Palmer, 1996; Messick, 1996; Shaw & Weir, 2007). In other words, washback 

relates to the consequential impact of a given test to the teaching and preparation for this, or 

subsequent, tests (Bachman & Palmer, 1996). Evidence provided by test scores alone is 

insufficient to claim that a given test is valid and fair. To facilitate positive washback, evidence 

needs to be collected from test-takers and teachers, who are the most directly affected by the 

test use (Bachman & Palmer, 1996; Cheng & Curtis, 2012; Messick, 1996; Im et al., 2019).  

Also, to provide positive washback and avoid test bias, students’ perceptions of the test and test 

task should be collected (Bachman & Palmer, 1996). Bachman (1990) states that “even though 

the test scores may appear to be a valid indication of ability for the group of interest, there may 

be systematic differences in test performance that are the result of differences in individual 

characteristics” (p. 271). This is in accord with Shaw and Weir’s (2007) notion that “the issue 

of test bias takes us back to the test taker characteristics… The evidence we collect on the test 

taker should be used to check that no unfair bias occurred for individuals as a result of decisions 

taken earlier with regard to contextual features of the test” (p. 7). As the test-takers’ perceptions 

of the test, or face validity, helps to identify any potential sources of bias, the present study finds 

it useful to collect face validity evidence, as suggested by other researchers (e.g., Brown & 

Abeywickrama, 2010; Green; 2014). 

Face validity, as a further facet of consequential validity, refers to the degree to which a test 

appears to be appropriate, based on the subjective judgement of the test-taker (Brown & 

Abeywickrama, 2010). Bachman and Palmer (1996) assert that the experience of taking the test 

itself can have an impact on test-takers. The authors also suggest that it is relevant to ask whether 

the test and task inform, or mislead, the test-taker. For example, if the topic and language 

demands of the task appear to be difficult or unfamiliar for the student, the student’s 

performance can be affected. Bachman and Palmer (1996) also state that for many test-takers, 

the test can provide some confirmation, or disconfirmation, of their own perceptions of their 

language ability. For example, the students may confirm or disconfirm that the writing medium 

favours or hinders their writing ability (e.g., cognitive processes, text quality).  
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Test-takers’ perceptions of a test’s fairness cannot be ignored because the students might have 

justifiable reasons to feel that the test affects their performance (Brown & Abeywickrama, 2010; 

Green, 2014). For instance, the students might perceive that their physical characteristics (e.g., 

typing and handwriting skills), psychological characteristics (e.g., concentration, motivation) 

and experiential characteristics (e.g., familiarity with the assessment delivery mode) can affect 

their performance. Brown and Abeywickrama, (2010) suggest that the students need to have 

rehearsed, or been prepared for the test and test tasks, and feel comfortable with them. This 

suggests that students should develop, for instance, typing skills to have a good performance in 

the CB mode, and teachers should familiarise their students with both types of assessments so 

that students perform similarly and feel comfortable with the test. Teachers need to be aware of 

the design of the test and the consequences of using one option over the other (Schoonen, 2011) 

and introduce changes in the way they teach and assess writing.  

As the raters of the current study are language instructors who are involved in the rating process, 

their perceptions of the test provide evidence of face validity. The inclusion of the perspectives 

of several stakeholders within language assessment is necessary to better justify the use of test 

scores in a given context and for pedagogical practice (Im et al., 2019). All in all, consequential 

validity evidence allows to identify the impact of the CB and PB tests on students and raters 

within and beyond the test. 

2.3 Concluding Remarks 

The assumption in this study is that the writing medium as a contextual factor of the task may 

affect students (test-takers)’ writing cognitive processes, performance and raters’ scorings. 

Students’ performance on the computer requires typing skills, which may constitute a potential 

source of construct-irrelevant variance and fairness issue. This is because some students may 

have low typing skills to perform the task, and these typing skills might not be relevant for the 

assessment of students’ writing ability. Likewise, PB tests and handwriting skills might affect 

the performance of adept users of computers nowadays and might not represent authentic 

academic writing which is normally done on the computer. Likewise, the text format (i.e. 

handwritten and typed text) may affect the raters’ scorings and therefore the inferences we can 

make about students’ writing ability. 

In using Shaw and Weir’s sociocognitive framework for writing test validation, different types 

of validity evidence need to be collected to justify the interpretations from, and uses made of, 

the tests and their scores. Hence, in this study, evidence of the impact of the writing medium on 
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students’ cognitive processes, performance and raters’ scorings was collected to investigate the 

validity of the PB and CB tests and to confirm whether the CB and PB modes are irrelevant 

variables to the construct. Evidence of students’ cognitive processes, perceptions of 

performance and perceptions of the test, as well as evidence of reliability of raters’ scorings and 

their perceptions of the handwritten and typed texts, may be useful to interpret the CB and PB 

scores and to attest to the validity and fairness of the CB and PB tests in assessing students’ 

writing ability. The following part of the Literature Review chapter presents the findings of 

empirical research regarding the comparative validity and reliability of CB and PB writing tests 

in direct assessment of L2 writing.  
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PART II Empirical Research 

Conflicting findings: A need for a comprehensive study  

Part II of the Literature Review chapter reports previous research into the comparability of the 

CB and PB writing modes in direct assessments of L2 writing. Comparative studies into CB and 

PB writing tests in L1 writing assessment were not included in this review because L1 and L2 

writing represent two distinct contexts (Hedgcock, 2005; Manchón, 2009a; Silva, 1990, 2016). 

Comparative studies into the writing medium in L2 writing assessment are still scarce. Most of 

these studies have been conducted in high-stakes or large-scale assessments, whereas fewer have 

been conducted in classroom-based assessments. As Knoch (2016) suggests, validity evidence 

also needs to be collected in classroom-based writing assessment. Therefore, investigating the 

comparative validity of CB and PB writing tests in classroom-based writing assessment may 

provide further evidence about the writing medium factor in direct assessments of L2 writing.  

Research into the validity and reliability of the CB and PB writing tests has predominantly 

investigated the written products. Fewer have investigated the students’ cognitive processes 

across writing conditions. Thus, research thus far might represent a partial view of writing 

ability, where the interpretations of test scores rely solely on the reliability of scorings, 

disregarding the involvement of the test-taker in the completion of the test task. Furthermore, 

no L2 study (to the best of my knowledge) has examined the effect of the text format on rater 

reliability when using the original handwritten and typed texts and both their transcribed 

counterparts. In following this procedure, more sound evidence of the consistency of raters 

across text formats may be provided. Although calls have been made about considering the 

voices of stakeholders to provide consequential validity evidence of the test, very few studies 

have inquired into test-takers’ and raters’ perceptions of the test and preferences for test mode.  

The findings of the existing studies are mixed, hence there is no consensus about whether the 

writing medium affects students’ performance on a writing assessment task. The mixed findings 

suggest that the construct of writing ability differs across writing media. Factors such as typing 

skills, computer familiarity, and language proficiency, appear to affect students’ performances 

across PB and CB modes. Other factors are associated with the writing task and research design, 

as discussed in this section. Furthermore, the lack of a comprehensive view of writing 

assessment (involving the writer, text, rater, writing medium) seems to be limiting the 

interpretations we can make based on test scores and test use. The current chapter summarises 
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findings of previous research regarding cognitive processes, written products, rater reliability 

and stakeholders’ perceptions and preferences across CB and PB writing tests. 

2.4 Cognitive Processes of Writing across CB and PB Writing Tests 

Very few L2 comparative studies have examined test-takers’ cognitive processes across CB and 

PB tests. However, the findings from the majority of studies indicate that both CB and PB modes 

elicit cognitive processes differently, and these differences may also lead to differences in 

performance to some extent (Barkaoui & Knouzi, 2018; Chan et al., 2018; Lee, 2002). There is 

evidence that test-takers’ cognitive processes differ across writing media and participants with 

different levels of computer familiarity, as reviewed below. Furthermore, the writing task topics 

seemed to have affected participants’ cognitive processes and thereby influencing the research 

results, indicating that the design and comparability of the writing tasks play an important role 

in L2 comparative studies.  

Weir et al. (2007) investigated the writing process of 262 ESL undergraduate students in high-

stakes tests. All participants completed two retrospective writing process questionnaires, each 

immediately after they had completed each test. The results from retrospective Likert-scale 

questionnaires suggested that the students employed similar cognitive processes under the two 

delivery modes. Weir et al. suggested that the writing mode does not necessarily alter test-takers’ 

writing processes and concluded that the computerisation of writing tests should be encouraged.  

In contrast, other studies have identified differences in students’ cognitive processes across 

writing conditions. Chan et al. (2018) investigated the writing process of 153 ESL undergraduate 

students in high-stakes tests across CB and PB modes. All participants completed two 

retrospective writing process questionnaires; 30 participants (20% of the total population) also 

participated in a retrospective interview. While the retrospective Likert-scale writing process 

questionnaires revealed that the students employed similar cognitive processes under the two 

delivery modes, qualitative data gathered through the retrospective interviews showed some 

subtle differences across modes. Using a single quantitative data source would have overlooked 

these differences, as the authors acknowledged. In the PB mode, most participants reported that 

they undertook detailed planning and stayed close to the initial plan; they were more careful 

about the choice of words and sentence structure; they focused on phrasing at the word level 

and correcting grammatical mistakes, and made fewer changes because untidiness would lead 

to a lower mark. In the CB mode, most participants focused on expressing and organising ideas 

at the levels of sentences and paragraphs; they revised texts during writing and engaged in post-
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writing revising. In both writing modes, participants were concerned about their handwriting 

and typing skills respectively while generating texts. 

Similar differences were reported by Lee (2002) and Li (2006), who used retrospective 

interviews and think-aloud protocols, respectively, with a smaller sample size. Lee’s study with 

six Korean ESL writers found that they spent more time pre-writing on paper but made more 

pauses while writing on the computer. All participants tended to compose their essays in the CB 

mode roughly and expanded their ideas while writing. Revisions differed across participants; 

however, they revised less after writing in the PB mode. Lee suggested that individual 

participants are engaged in different ways and to differing degrees by the writing prompts and 

by the test-taking modality. The author suggested that the constructs measured in computer and 

paper modes are not the same. Lee acknowledged that the participants’ keyboarding skills and 

a possible lack of comparability across task topics might have influenced the students’ cognitive 

processes because the students mentioned these factors in their reports. Lee concluded that both 

writing options, and practice typing, should be given as mere exposure to computers is not 

enough.  

Li’s (2006) 21 Chinese ESL advanced writers spent more time pre-planning in the PB mode; 

undertook in-process planning similarly across modes; and made more revisions at both high 

and low levels (e.g., text organisation and grammar) in the CB mode. Li suggested that, given 

the right writing environments, adept users of computers can benefit from this writing medium 

and that computer-based writing should be accepted for assessing learners’ writing ability. 

Although Li’s suggestion is valid for adept users of computers, this suggestion might raise 

concerns about test fairness in the sense that the performance of less-skilled typists might be 

affected in the computer mode. 

Research has also found that computer familiarity is a factor influencing students’ writing 

processes across writing media. Jin and Yan (2017) investigated the influence of computer 

familiarly on the writing processes of 116 EFL undergraduate students in a high-stakes test in 

China. They found that participants with low to moderate computer familiarity reported 

adopting better planning strategies when writing on paper. The researchers concluded that 

participants with a high level of computer familiarity perceived a beneficial effect in the CB 

mode. 

In an EFL classroom-based assessment setting, Zou and Chen (2016) investigated the cognitive 

processes of 208 Chinese EFL university students. The authors found that goal setting, 
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generating ideas and reviewing were similar across writing conditions and groups. However, 

students with low computer familiarity had more difficulties with organising the ideas and 

translating (use of appropriate words and sentences) in the CB mode. The authors suggested 

that the cognitive writing process of test-takers, with different levels of computer familiarity, 

led them to perform differently in the CB mode. They recommended providing different test 

media for test-takers to choose, especially in large-scale assessment, because computer 

familiarity appeared to affect test-takers’ performance.  

L2 comparative studies on the writing process are not abundant with very few carried out in 

classroom-based assessment contexts. The findings of most of these studies support the notion 

that the writing medium affects students’ cognitive processes when performing a writing 

assessment task. Notably, keyboarding skills and computer familiarity were factors affecting the 

cognitive processes of those who are not familiar with, and skilful at typing, with computers. 

While some researchers are in favour of computerising writing assessments, others claim that 

individual differences should be considered and both writing modes should be offered. This 

review has also shown that, when combining two different data collection methods and analysis 

(as Chan et al., 2018 did, and as Galbraith & Vedder, 2019 and Révész & Michel, 2019 

recommend), some subtle differences emerge, suggesting that quantitative approaches do not 

always account for individual differences (Larsen-Freeman, 2018). It has also shown that it is 

relevant to be mindful about the comparability of the writing task topics so as not to influence 

test-takers’ cognitive processes through task variables. The next section summarises research 

on test-takers’ performance as seen in the scores and quality of written products. 

2.5 Writing Performance across CB and PB Writing Tests 

Score equivalence is insufficient in itself to ensure the equivalence of CB and PB test modes 

(Chan et al., 2018). As previously stated in this thesis, understanding and investigating the 

writing process might lead to a better understanding of writing performance and text quality 

because writers may draw on cognitive processes differently across writing media which may 

influence text features and scores (Barkaoui & Knouzi, 2018; Chan et al., 2018; Lee, 2002). 

However, most L2 comparative studies have investigated the comparability of CB and PB tests 

only through test scores. Results on writing performance across CB and PB tests are conflicting, 

with some researchers reporting that both writing media are comparable in measuring writing 

ability, whereas others have found differences in students’ overall writing performance and 

facets of writing (or text quality) across handwritten and typed texts. The following section 
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reviews the studies on writing performance as seen in the overall scores, analytic scores (or text 

quality) and text length and time on task across writing media. 

2.5.1 Test-takers’ overall scores across CB and PB writing tests 

Most research on test-takers’ writing performance across writing conditions has reported results 

based on overall or holistic scores. Most L2 comparative studies have been conducted in high-

stakes tests or large-scale assessments (e.g., Barkaoui & Knouzi, 2018; Blackhurst, 2005; 

Breland et al., 2005; Bridgeman & Cooper, 1998; Chan et al., 2018; Green & Maycock, 2004; 

Jin & Yan, 2017; H.K. Lee, 2004; Lessien, 2013; Weir et al., 2007; Wolfe & Manalo, 2004), 

with, fewer studies conducted in educational settings (e.g., Al-Harbi, 2008; Aydin, 2006; Lee, 

2002; Mohammadi & Barzgaran, 2010; Zhang & Min, 2019; Zhu et al., 2016; Zou & Chen, 

2016). Classrooms are naturalistic contexts which take more account of teachers’ and students’ 

authentic experiences (Collins & Muñoz, 2016; Loewen & Philp, 2012), and differ from 

controlled conditions in high-stakes assessment contexts (Crusan 2010, Weigle, 2016). 

Most studies have involved ESL participants or contexts (e.g., Barkaoui & Knouzi, 2018; 

Blackhurst, 2005; Breland et al., 2005; Bridgeman & Cooper, 1998; Brunfaut et al., 2018; Chan 

et al., 2018; Green & Maycock, 2004; Lee, 2002; H.K. Lee, 2004; Lessien, 2013; Li, 2006; Weir 

et al., 2007; Wolfe & Manalo, 2004), whereas fewer have investigated the comparability of the 

writing media in EFL contexts (e.g., Al-Harbi, 2008; Aydin, 2006; Jin & Yan, 2017; 

Mohammadi & Barzgaran, 2010; Zou & Chen, 2016). It was interesting, however, to find two 

recent comparative studies in Chinese as a foreign language (CFL) (Zhang & Min, 2019; Zhu 

et al., 2016), which account for a diverse L2 writing context. There is a need for further research 

in foreign language writing assessment and classroom-based writing assessment (Weigle, 2016). 

Regardless of the research context (ESL vs EFL, high-stakes vs classroom-based writing 

assessment), findings are mixed. Hence, there is not consensus on whether or not the writing 

medium affects writing performance and whether or not students should be given a choice of 

assessment medium. It has been found that test-takers performed similarly across both CB and 

PB writing tests, as judged by overall scores (Blackhurst, 2005; Barkaoui & Knouzi, 2018; Chan 

et al., 2018; Lee, 2002; H.K. Lee, 2004; Mohammadi & Barzgaran, 2010; Weir et al., 2007), 

suggesting that both CB and PB tests are comparable and do not affect students’ overall 

performance.  

Other studies have identified differences in students’ overall scores across PB and CB tests, 

indicating that the writing medium affects test-takers’ overall performance. Some studies 



Chapter 2 Literature Review Part II: Empirical Research 
 

56 
 

reported that students obtained higher scores in the handwritten texts (Breland et al., 2005; 

Bridgeman & Cooper, 1998; Green & Maycock, 2004), due probably to test-takers’ low word-

processing skills (Breland et al., 2005). Some other studies found that typed texts were scored 

higher, indicating a better quality of the texts produced on the computer (Al-Harbi, 2008; Aydin, 

2006; Darus et al., 2008; Lessien, 2013; Zhang & Min, 2019; Zhu et al., 2016).  

Other research has found that computer familiarity, keyboarding skills and language level 

influenced test scores. Test-takers with higher levels of computer familiarity tended to perform 

better in the CB writing task (Jin & Yan, 2017; Wolfe & Manalo, 2004) or similarly across CB 

and PB tests (Zou & Chen, 2016), whereas test-takers with lower computer familiarity tended 

to perform better in the PB writing task (Jin & Yan, 2017; Wolfe & Manalo, 2004; Zou & Chen, 

2016). Barkaoui and Knouzi (2018) found that keyboarding skills had a significant but small 

effect on writing scores. Participants with high keyboarding skills obtained higher scores than 

those with low keyboarding skills regardless of writing mode and language level.  

Language level was another factor impacting scores across writing media. Candidates with 

lower language level performed better in the PB mode (Brunfaut et al., 2018; Wolfe & Manalo, 

2004), whereas beginning (Zhu et al., 2016) and pre-intermediate CFL learners (Zhang & Min, 

2019) performed better in the CB mode. Brunfaut et al. (2018) suggested that the tasks might 

have been difficult for the lower-level candidates; however, they considered that the two 

delivery modes could be interchangeable at more advanced levels. Unlike previous results, 

Lessien (2013) found that lower-level students seemed not to be affected by the writing medium, 

whereas intermediate and high-level students performed better in the CB mode. Unlike 

Lessien’s results, intermediate and higher language level candidates performed similarly across 

writing conditions (Barkaoui & Knouzi, 2018; Brunfaut et al., 2018; Chan et al., 2018; 

Mohammadi & Barzgaran, 2010; Lee, 2002; H.K. Lee, 2004; Weir et al., 2007; Wolfe & 

Manalo, 2004).  

Different conclusions and recommendations have also been made. Some researchers (e.g., 

Barkaoui & Knouzi, 2018; Brunfaut et al., 2018; Jin & Yan, 2017; Mohammadi & Barzgaran, 

2010; Weir et al. 2007) supported the computerised version for writing assessments because the 

writing medium did not alter processes and performance significantly. Additionally, it seemed 

that computer familiarity did not influence the scores (Mohammadi & Barzgaran, 2010; Weir et 

al., 2007). Similarly, Jin and Yan (2017) suggested that performance and perceptions of 

participants with high levels of computer familiarity benefitted from the computer medium, and 
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Barkaoui and Knouzi (2018) recommended that test-takers should be aware of the keyboarding 

skills effects and practise writing on the computer before taking CB writing tests. 

In contrast, other researchers (e.g., Blackhurst, 2005; Chan et al., 2018; Zou & Chen, 2016) 

recommended providing different test media for test-takers as they develop better skills in 

computer use. Zou and Chen claimed that differences indeed exist in test-takers’ overall scores 

between CB and PB writing tests. As only test-takers with a low level of computer familiarity 

were affected by the CB mode, the authors concluded that computer familiarity is one of the 

main factors associated with test-takers’ writing scores and cognitive writing processes. Wolfe 

and Manalo (2004) recommended investigating the students’ beliefs about performance and 

computer familiarity, attitudes and other factors to support decisions regarding test condition.  

Most of the above studies implemented repeated measures with counterbalancing of conditions 

(e.g., Bridgeman & Cooper, 1998: Brunfaut et al., 2018; Chan et al., 2018; Jin & Yan, 2017; 

Lee, 2002; Lessien, 2013; Li, 2006; Mohammadi & Barzgaran, 2010; Weir et al., 2007; Zou & 

Chen, 2016; Zhu et al., 2016), which is considered a robust research design (Larson-Hall, 2016). 

Other studies compared performances across different groups of participants (Al-Harbi, 2008; 

Aydin, 2006; Breland et al., 2005; Green & Maycock, 2004; Wolfe & Wanalo, 2004) or did not 

counterbalance the conditions (Barkaoui & Knouzi, 2018; H.K. Lee, 2004).  

For instance, Al-Harbi (2008) and Aydin (2006) compared the performance of two groups of 

participants: One completed the test on paper and the other completed the test on computers. In 

Green and Maycock’s (2004) study, candidates had a choice of either typing or handwriting. In 

these studies, the results are probably attributable to the influence of individual differences 

across groups as these studies did not use repeated measures with the same participants. 

Barkaoui and Knouzi (2018) and H.K. Lee (2004) acknowledged that the lack of 

counterbalancing of conditions could have confounded the results because all participants 

responded to one topic on paper and another topic on the computer in the same order, thus the 

effects of writing mode, order of testing, and topic were confounded. 

From a research methodological perspective, repeated measures with counterbalancing of 

conditions is considered a robust research design because two groups of participants are exposed 

to the two conditions of the study (Field, 2017; Schwartz, Wilson, & Goff, 2015; Verma, 2016). 

That is, “[c]omparing a person’s performance in one condition to the same person’s performance 

in another situation is more powerful than making comparisons across different groups of 

participants” (Schwartz et al., 2015, p. 97). This is because the same individual differences, or 
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variables, will be present in the two conditions of the study. The lack of counterbalancing makes 

it difficult for researchers to know whether the results were influenced by order of the conditions 

or social conditions; hence counterbalancing controls for practice effects which may confound 

the results (Schwartz et al., 2015). Given that research should solve language-related problems 

and inform second language pedagogy (King & Mackey, 2016), robust research needs to provide 

valid and reliable evidence for the phenomenon investigated (Golonka, Bowles, Frank, 

Richardson, & Freynik, 2014). 

Some studies word-processed the original handwritten texts to minimise raters’ bias and to use 

software programmes for conducting text analysis (e.g., Barkaoui & Knouzi, 2018; Darus et al., 

2008; Jin & Yan, 2017; Kim et al., 2018; Lee, 2002; H.K. Lee, 2004; Li, 2006); other studies 

assessed the original handwritten versions (Al-Harbi, 2008; Aydin, 2006; Blackhurst, 2005; 

Breland et al., 2005; Brunfaut et al., 2018; Chan et al., 2018; Mohammadi & Barzgaran, 2010; 

Lessien, 2013;  Weir et al., 2007; Wolfe & Manalo, 2004; Zhang & Min, 2019; Zhu et al., 2016; 

Zou & Chen, 2016).  

Wolfe and Manalo (2004) acknowledged that there was no direct control for the possibility of 

rater-medium interactions potentially influencing the scores. They suggest that one way of doing 

this is to train the raters and transcribe the original texts to the alternate format, preserving the 

original features. Although this transcription procedure is suggested to minimise handwriting 

effect on raters, it could be argued that the transcription procedure might disauthenticate the 

samples of writing. This is because language teachers typically assess original handwritten texts; 

they do not transcribe them, and may not reflect authentic assessments in the classroom context 

nor allow factors affecting raters’ scorings to be identified. Nevertheless, the transcription 

procedure may be appropriate to study raters’ consistency across handwritten and typed texts 

when using original and transcribed versions. 

Other potential factors influencing the results were associated with potential differences in task 

content between versions (Green & Maycock, 2004) and the lack of comparability in the use of 

resources (Lessien, 2013). In Lessien’s (2013) study, for instance, as the students in the CB 

mode were allowed to use word processing features available, which were not available in the 

PB mode, they may have been advantaged. In this case, writing performance was assessed 

through two different constructs of writing ability: with and without resources. This has 

implications for construct definition (i.e., which features are and are not considered to be part 

of the construct being measured).  
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Rater training, inter-rater reliability and text format were also potential factors influencing the 

results. Green and Maycock (2004) suggested that rater training is crucial to improve the 

marking process because, in their study, inter-rater reliability was low across both texts. Other 

researchers suggested that the writing medium impacts rater reliability. Aydin (2006), 

Bridgeman and Cooper (1998) and Lessien (2013) reported that inter-rater reliability was higher 

for word-processed texts in their study, suggesting that the computer has a considerable effect 

on rater reliability. Lessien suggested that investigating the raters might have provided more 

insights about their ratings and their perceptions of the quality of the texts. 

All in all, the review of literature reveals that there is no consensus as to whether test-takers’ 

writing performance is affected by the writing mode, as judged by the overall scores awarded 

by raters. However, in general, the literature suggests that language level, computer familiarity 

and keyboarding skills do affect test scores and the construct of writing ability. The review of 

these studies also suggests that methodological research issues (e.g., the lack of 

counterbalancing and task comparability, and no repeated measures) were also factors that may 

have confounded the research results. The next section reviews the studies that investigated 

students’ writing performance looking at the quality of the texts as determined from scores 

derived from analytic scoring rubrics or through the use of software programmes. 

2.5.2 Test-takers’ text quality across CB and PB writing tests 

A few L2 comparative studies have investigated test-takers’ writing performance, or quality of 

handwritten and typed texts, through several elements of writing which can provide a broader 

view of the language aspects affected by the writing medium. The results of such studies are 

also conflicting. The studies that investigated the test-takers’ cognitive processes (as reported 

previously) interpreted the scores as reflections of the cognitive processes, whereas, in most 

cases, researchers hypothesised that the results might be attributed to the writing process and 

influence of the writing medium on rater reliability. A lack of comparability of the writing task, 

likewise, was reported as a potential factor influencing the scores.  

For assessing different text components across handwritten and typed texts, researchers have 

employed either analytic rubrics used by human raters (Brunfaut et al., 2018; Chan et al., 2018; 

Jin & Yan, 2017; Lee, 2002; H.K. Lee, 2004; Lessien, 2013; Li, 2006) or software programmes 

such as Coh-Metrix; Criterion; Flesch Reading Ease and Flesch-Kincaid Grade (Barkaoui & 

Knouzi, 2018; Darus et al., 2008; Kim et al., 2018). Researchers have also employed different 

terms to refer to, probably, the same facet (e.g., language use, grammar). As their definitions 
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were not always provided, an accurate comparison of results across studies was constrained. 

Table 2.3 summarises the mixed results across studies, providing an approximate equivalence 

in facets investigated. As seen in the table, there is no consensus about the features that are 

affected by the writing media. 

Table 2.3. 
Results of Studies on Text Quality across Handwritten and Typed Texts 

Text feature 
Higher scores 

No significant differences Handwritten texts Typed texts 
Content/argumentation/task 
achievement/task fulfilment 

Lessien (2013) Lee (2004); Li (2006); 
Barkaoui & Knouzi (2018)  

Brunfaut et al.  (2018); Chan 
et al. (2018); Lee (2002) 

Organisation/structure 
/rhetorical control/ 
coherence and 
cohesion/readability 

 Lee (2004); Lessien 
(2013); Barkaoui & 
Knouzi (2018) 

Brunfaut et al., (2018); Chan 
et al. (2018); Kim et al. 
(2018); Lee (2002); Li 
(2006) 

Vocabulary/lexical 
resources 

Lessien (2013) 
Chan et al. (2018) 

Lee (2004); Barkaoui & 
Knouzi (2018); Darus et 
al. (2008)  

Kim et al. (2018); Li (2006) 

Language use/syntactic 
complexity /language errors/ 
grammatical range and 
accuracy/language control/ 
linguistic accuracy and 
appropriacy 

Lessien (2013) Lee (2004); Barkaoui & 
Knouzi (2018); Jin & Yan 
(2017) 

Brunfaut et al., (2018); Chan 
et al. (2018); Kim et al. 
(2018); Lee (2002); Li 
(2006) 

Mechanics (spelling, 
paragraphing, punctuation)  

 Darus et al. (2008) Barkaoui & Knouzi (2018); 
Lessien (2013) 

2.5.2.1 Content/argumentation/task achievement/task fulfilment 

Content/argumentation/task achievement/task fulfilment are related to the topic, genre, and task 

demands. The scoring for content (Lee, 2002), task achievement (Chan et al., 2018) and task 

fulfilment (Brunfaut et al., 2018) were not statistically different across handwritten and types 

texts. In contrast, argumentation (Li, 2006) and content (Barkaoui & Knouzi, 2018; H.K Lee, 

2004) were scored higher in the word-processed texts. Li (2006) suggested that argumentation 

was not sufficiently developed and supported in the handwritten texts. Moreover, handwritten 

texts were found to be shorter than the typed texts.  

Barkaoui and Knouzi (2018) and H.K Lee (2004) suggested that differences in 

content/argumentation could be because the computer allowed participants to review and 

improve some aspects of their writing, ensuring that the content of the essay was relevant to the 

topic. In the CB mode students produced more sentences, adding to the content. However, the 

writing process was not investigated in both studies. Besides, in H.K. Lee’s study, the 

participants expressed different reactions towards the difficulty of the tasks, which could have 
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influenced the scorings on content across tasks. Contrary to these findings, Lessien (2013) 

reported that content was scored higher in the handwritten texts, presumably because raters 

might have felt sympathy for students’ handwriting. In Lessien’s study, the raters were not 

investigated.  

2.5.2.2 Organisation/structure /rhetorical control/coherence/cohesion/readability 

Organisation/structure, rhetorical control, coherence and cohesion, and readability are related to 

text discourse, rhetoric features, and organisation and relationship between ideas, sentences and 

paragraphs. Some studies have revealed no significant differences in coherence and cohesion 

(Chan et al., 2018), organisation and structure (Brunfaut et al., 2018), communicative quality 

and organisation (Li, 2006) and rhetorical features (Kim et al., 2018; Lee, 2002) across texts.  

In contrast, other studies have found that organisation (H.K. Lee, 2004; Lessien, 2013), 

readability (Darus et al., 2008) and local and global cohesion (Barkaoui & Knouzi, 2018) were 

scored higher in the computer-based texts. H.K. Lee (2004), Lessien (2013), Darus et al. (2008) 

and Barkaoui and Knouzi (2018) suggested that text length may well have enhanced 

organisation.  

H.K. Lee (2004) suggested that participants could revise their texts more easily in the CB mode; 

thus, more efficient ways to organise the text on the computer might have yielded these results. 

Similarly, Lessien (2013) considered that the editing tools offered by the computer helped 

students improve organisation. Barkaoui and Knouzi (2018) also suggested that these 

differences could be because the computer allowed some participants to review and improve 

some aspects of their writing, such as adding more cohesion devices. However, the authors did 

not investigate the students’ cognitive processes which might have provided support to these 

inferences. Barkaoui and Knouzi also indicated that participants with high keyboarding skills 

seem to benefit the most from writing on the computer with regard to fluency and cohesion. 

None of these studies found that organisation scored higher in the handwritten texts.  

2.5.2.3 Vocabulary/lexical resources 

Vocabulary or lexical resources are linguistic features associated with range, accuracy and 

adequacy in the use of lexicon, word choice and form and register. Kim et al.’s (2018) analyses 

reported that lexical complexity was comparable across both test conditions, while in other 

studies, vocabulary was scored higher in the handwritten texts (Chan et al., 2018; Lessien, 

2013). Chan et al. suggested that lexical resources were scored higher in the PB mode because 
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their participants checked for accuracy, and range of sentence structures, more in the PB than in 

the CB test. Lessien, alternatively, presumed that raters might have overlooked some mistakes, 

although, as stated before, raters were not investigated in Lessien’s study. Furthermore, 

Lessien’s students were allowed to use word processing features in the CB mode which were 

not available in the PB mode, hence, students tested in the CB mode could have been 

advantaged. 

Other researchers have found that word-processed texts were of better quality in terms of 

vocabulary (Barkaoui & Knouzi, 2018; Darus et al., 2008). Barkaoui and Knouzi presumed that 

these differences could be because the computer allowed some participants to review and edit 

their texts for some aspects of lexical sophistication. Darus et al. considered that the use of the 

dictionary in the CB mode may have enhanced vocabulary use, while the dictionary was not 

allowed in the PB mode.   

2.5.2.4 Language use/ syntactic complexity/ language errors/ grammatical range and 

accuracy/ language control/ linguistic accuracy and appropriacy 

Language use; syntactic complexity; language errors; grammatical range and accuracy; 

language control; linguistic accuracy and appropriacy are also related to the writer’s linguistic 

knowledge of the target language. Most studies found no significant differences in grammatical 

range and accuracy (Chan et al., 2018), language control (Brunfaut et al., 2018), linguistic 

accuracy and appropriacy (Li, 2006), grammatical accuracy and syntactic complexity (Kim et 

al., 2018), language control (Lee, 2002) across handwritten and typed texts.  

In contrast, other researchers found that linguistic expression (H.K. Lee, 2004) and syntactic 

structures (Barkaoui & Knouzi, 2018) were scored higher in the typed texts. Jin and Yan (2017) 

found that essays written on the computer were longer and included longer sentences and fewer 

language errors than essays written on paper, with the effects were more pronounced for 

participants with moderate computer familiarity. H.K Lee suggested that revisions on the 

computer probably improved linguistic features, although, as reported before, task difficulty 

could have affected the students’ use of linguistic features and their scores. Barkaoui and Knouzi 

suggested that text length, revisions and editing in the CB mode triggered a wider variety and 

sophistication of syntactic structures. Lessien (2013) reported that language use was scored 

higher in the handwritten texts. Lessien presumed that raters might have overlooked some 

mistakes; and, as has already been stated, Lessien’s participants were allowed to use all the word 

processing features available in the CB mode (spelling and grammar-checkers) which were not 
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available in the PB mode, thus probably disadvantaging the scores of language use in the PB 

mode. 

2.5.2.5 Mechanics (spelling, paragraphing, punctuation) 

Lessien (2013) and Barkaoui and Knouzi (2018) found no significant differences across texts 

regarding paragraphing (number and length of paragraphs). Darus et al. (2008) found that word-

processed texts were of better spelling quality, although the number of spelling errors was 

determined using the Microsoft Word spelling checker which might have a different measure of 

lexical accuracy than an analytic rubric used by human raters. 

To sum up, the quantitative results of previous comparative studies are mixed. However, it could 

be concluded that language level, computer familiarity and keyboarding skills are factors 

influencing students’ performance across CB and PB writing tests. The most salient pattern is, 

however, that test-takers with low levels of computer familiarity and low keyboarding skills are 

affected by the CB mode. The findings also suggest that both the CB and PB modes should be 

offered because of subtle differences in cognitive processes across individuals and differences 

in some features of writing across texts. As acknowledged by some researchers (e.g., Chan et 

al., 2018), these differences do not support the idea of complete equivalence of writing modes;  

therefore, test developers should consider these differences in test administration. In the CB 

mode, test-takers, without adequate computer familiarity and keyboarding skills, are less likely 

to perform well. 

The review also identified that the lack of task and test condition comparability was a threat to 

the validity and reliability of the results in some studies. The influence of the writing medium 

on rater reliability was another issue raised by some researchers. The needs to conduct rater 

training, inquire into raters’ perceptions of the texts and transcribe the texts into the opposite 

format to minimise medium effect have been highlighted. A consideration of raters’ perceptions 

of the texts might be helpful in the interpretation of test scores. Furthermore, the transcription 

procedure might be useful to examine raters’ consistency when marking the same text through 

two formats. The next section reviews empirical research reporting findings on text length and 

time on task across writing modes. 
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2.5.3 Test-takers’ text length and time on task across CB and PB writing tests 

Comparative L2 studies have consistently reported that typed texts were significantly longer 

than handwritten texts (Aydin, 2006; Barkaoui & Knouzi, 2018; Darus, Ismail, & Ismail, 2008; 

Kim et al., 2018; Lee, 2002; Lessien, 2013; Li, 2006; Jin & Yan, 2017; Sarbakhshian & Saeidi, 

2016), however, typed texts have not always been scored higher. From the studies reporting text 

length, whereas some found that typed texts received higher scores (Aydin, 2006; Darus et al., 

2008; Jin & Yan, 2017; Lessien, 2013), others found that both handwritten and typed texts 

received similar scores (Barkaoui & Knouzi, 2018; Chan, Bax, & Weir, 2018; Lee, 2002; 

Mohammadi & Barzgaran, 2010). This indicates that text length does not always result in better 

performance and computer writing seems not to be at an advantage.  

These results also suggest that keyboarding skills and language level were interacting factors  

influencing text length and writing time. For instance, Barkaoui and Knouzi (2018) reported that 

writers with both higher keyboarding skills, and language levels, tended to produce significantly 

longer texts, and Lessien (2013) identified that the handwritten texts of low-level students were 

longer than their word-processed counterparts; intermediate and advanced students, however, 

used more words in the typed essay.   

Regarding time on task (or writing time), most comparative studies have employed timed 

conditions (commonly 30 - 40 minutes) across writing media (Al-Harbi, 2008; Barkaoui & 

Knouzi, 2018; Blackhurst, 2005; Breland et al., 2005; Bridgeman & Cooper, 1998; Chan et al., 

2018;  Green & Maycock, 2004; Jin & Yan, 2017; Lee, 2002; H.K. Lee, 2004; Lessien, 2013; 

Mohammadi & Barzgaran, 2010; Sarbakhshian & Saeidi, 2016; Weir, Yan, O'Sullivan, & Bax, 

2007; Wolfe & Manalo, 2004; Zhu, Mark-Shum,  Brian-Tse, & Liu, 2016; Zou & Chen, 2016). 

Only a few studies implemented untimed conditions, allowing students enough time for 

planning, writing and revising as writers do in real-life conditions (Aydin, 2006; Brunfaut, 

Harding, & Batty, 2018; Darus et al., 2008; Kim et al., 2018; Li, 2006). 

Very few studies, however, have reported on differences regarding writing time across writing 

modes. This type of information may provide insights into the conditions of the task regarding 

time allotment across CB and PB writing tests. Li (2006) reported that his Chinese ESL 

participants spent more time writing on the computer than on paper because of their low typing 

skills. H.K. Lee’s (2004) participants expressed the view that the allotted time was not enough, 

particularly in the PB mode and, that in the CB mode, it was perceived that students could 

manage the time better.  
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Findings on writing performance across writing media have also differed under timed and 

untimed conditions. Test-takers have performed similarly across writing modes under timed 

conditions (Barkaoui & Knouzi, 2018; Blackhurst, 2005; Chan et al., 2018; Lee, 2002; 

Mohammadi & Barzgaran, 2010; Weir et al., 2007; Wolfe & Manalo, 2004); in some other 

studies students’ handwritten texts were scored higher under timed conditions (Breland et al., 

2005; Bridgeman & Cooper, 1998; Green & Maycock, 2004); and others found that typed texts 

were scored higher under both timed (Jin & Yan, 2017; Lessien, 2013) and untimed conditions 

(Aydin, 2006; Darus et al., 2008). 

Overall, comparing students’ text length and writing time across writing modes might provide 

insights into the students’ performances across CB and PB modes, and into the appropriate 

conditions of the task. This information is relevant in contexts where the construct of writing 

ability considers text length and writing time as important factors of the task to facilitate 

students’ performances. The next section reviews findings about rater reliability across 

handwritten and typed texts. 

2.6 Rater Reliability across Handwritten and Typed Texts 

In the studies reviewed in the previous sections, some researchers reported high levels of inter-

rater reliability to attest to the reliability of scores (e.g., Barkaoui & Knouzi, 2018; Chan et al., 

2018). In other studies, the levels of inter-rater reliability on handwritten and typed texts were 

also used to suggest in which text format the raters were most consistent in awarding scorings. 

In this regard, the results of inter-rater reliability across texts are also mixed.   

Only a few studies have reported that inter-rater reliability was higher for the handwritten texts, 

suggesting that raters were more consistent in rating handwritten texts (Zhang & Min, 2019). In 

contrast, most studies have reported high levels of inter-rater reliability with word-processed 

texts (Aydin, 2006; Breland et al., 2005; Bridgeman & Cooper, 1998; H.K. Lee, 2004; Manalo 

& Wolfe, 2000; Mohammadi & Barzgaran, 2010; Lessien, 2013; Wolfe & Manalo, 2004). It 

appears that it is easier for raters to agree on scores for word-processed essays than for 

handwritten ones (Manalo & Wolfe, 2000; Wolfe & Manalo, 2004) and that handwritten texts 

affect raters (H.K. Lee, 2004). Manalo and Wolfe (2000) suggested that the cause of the less 

agreement among scores for handwritten essays may be the lack of uniformity of these texts  

(i.e., differences in handwriting quality, etc.).  
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Unlike the extensive report on inter-rater reliability using holistic scorings, fewer L2 

comparative studies have reported inter-rater reliability on analytic scorings of each text feature 

across handwritten and typed texts (e.g., Barkaoui & Knouzi, 2018; Brunfaut et al., 2018; Kim 

et al., 2018; H.K. Lee, 2004; Lessien, 2013; Li, 2006). Providing all the evidence available about 

rater reliability might lead to more reliable conclusions (East, 2009). Weir et al. (2007) reported 

that although the raters were trained and experienced, there was some concern over possible 

contaminating effect of handwritten versus typed scripts. They suggested that regardless of high 

levels of inter-rater reliability demonstrated, there might be a potential effect of text format on 

rater reliability.  

Breland et al. (2005) acknowledged that both task topic and rater might have been a source of 

variation and suggested investigating the cognition of writers and raters to understand the results 

better. Manalo and Wolfe (2000) also considered that examinee ability may have confounded 

the results because the raters assessed samples of individuals who chose either to handwrite or 

to type. They suggested that investigating examinee and rater interaction, employing a more 

informative reliability analysis and a better research design might provide more convincing 

results.  

Weigle (2002) suggests that a complementary way for investigating reliability is, for example, 

using an analysis of variance (ANOVA) because it can compare the distribution of scores and 

differences in mean scores across raters; in this case, between original and transcribed versions. 

An ANOVA can determine whether there are statistical differences between mean scores 

because some raters can give higher or lower scores regardless of their correlation (Weigle, 

2002). Hence, Manalo and Wolfe’s (2000) suggestion about employing a more informative and 

convincing reliability analysis is relevant for the present study. 

Fewer L2 studies have investigated text format effect on raters’ scorings, or rater reliability, 

using the original texts and their transcribed counterparts. The existing studies have examined 

inter-rater reliability using only handwritten texts and their word-processed versions. No L2 

study has investigated text format effect on raters’ scorings using both the original handwritten 

and typed texts with their transcribed versions from the same test-takers. Transcribing both 

handwritten and typed texts into their opposite formats, preserving the same features of the 

original ones, might provide sound evidence of the influence of the text format on raters’ 

scorings.  



Chapter 2 Literature Review Part II: Empirical Research 
 

67 
 

Brown (2003) studied the legibility and ratings of 40 IELTS scripts and their word-processed 

versions. Original features, errors and layout of handwritten texts were retained, but crossing 

outs, insertions and re-ordering of pieces of texts were tidied up. Twelve raters were involved 

in the ratings, with each rater marking half of the typescripts and half of the handwritten scripts 

from different candidates to avoid memory effects. Each text was assessed six times by different 

raters. Using the Wilcoxon matched-pairs signed-ranks test, she identified that the handwritten 

versions were scored significantly higher than the word-processed texts despite the frequent 

negative comments of raters on handwritten texts. Brown also identified that the scores on 

arguments, ideas and evidence, vocabulary, sentence structure and communicative quality were 

significantly higher in the handwritten texts. Brown suggested that poor legibility has the effect 

of masking or distracting from mechanical errors and that test-takers might be advantaged 

because of bad handwriting. This is because errors stand out more when the essay is typed, or 

the handwriting is clear. Brown considered that, because in L2 assessments there is a focus on 

mechanics and linguistic features, poor legibility has the effect of masking or distracting from 

mechanical errors. Furthermore, raters usually have limited time, and handwritten texts require 

extra effort to decipher illegible scripts which distract from a focus on grammar and accuracy.  

Shaw (2003) examined the impact of legibility on ratings awarded to handwritten and word-

processed writing tasks. Three highly experienced examiners re-rated 75 scripts typed up from 

their original handwritten forms. Candidates’ details were removed from the scripts so as not to 

influence the raters. The handwritten responses were word-processed, preserving the same 

features of the original ones to provide an exact representation of each script. The results 

revealed that the mean was lower for the typed texts than for their handwritten counterparts. 

Shaw suggested that the impact of rating typed versions of the original handwritten scripts is to 

deflate the mean and that the strong emphasis in the assessment of L2 writing on linguistic 

features (grammatical accuracy and range, lexical resource and syntactical structures) might 

account for this finding. Like Brown, Shaw also suggested that poor legibility might serve to 

distract from mechanical errors. 

H.K. Lee (2004) reported that he investigated inter-rater reliability using three sets of texts:  

handwritten, transcribed and computer-based. The handwritten essays were transcribed 

verbatim and mixed with the computer-based texts. The raters assessed the handwritten texts 

first, followed by the word-processed texts and then the transcribed essays to minimise memory 

effects. The correlations revealed that inter-rater reliability of holistic measures was lower for 

the handwritten essays, suggesting that word-processed essays were more resistant to 
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discrepancies in score judgment between raters. H.K. Lee (2004) concluded that due to the 

significantly lower reliability of handwritten essays, these sets of texts seem to have a 

considerable impact on raters; hence, it is recommended to train raters to focus on the content 

and to ignore text appearance. 

Although H.K Lee suggested that handwritten texts have an impact on rater because of the lower 

levels of inter-rater reliability, there were no statistically significant differences in the scores 

awarded by the raters to handwritten and transcribed computer-based versions (when using 

repeated measures ANOVA and MANOVA analyses) in his study. From this discrepancy, it 

could be argued that correlations might not accurately account for the impact of the text format 

on rater reliability and scorings.  

This section has reviewed empirical research on rater reliability across handwritten and typed 

texts. Findings in the area are mixed, indicating that text format affects rater reliability. 

However, it appears that handwritten texts might affect rater reliability. Some researchers (e.g., 

Kim et al., 2018) consider that computer-based tests are viable tests to assess L2 writing 

proficiency because raters do not have to be concerned about reading illegible handwriting or 

any potential rater biases deriving from different response mode. However, empirical studies 

have found that the CB mode might affect test-takers with low computer familiarity and typing 

skills. Therefore, considering one single type of assessment might be unfair for some candidates. 

The review also suggests investigating rater reliability through the use of more informative 

reliability analyses to provide sound evidence of scoring validity, make more valid 

interpretations about test scores and draw more reliable conclusions. The following, last section 

presents the findings about test-takers’ and raters’ perceptions of the test. 

2.7 Test-takers’ and Raters’ Perceptions and Preferences across CB and PB 

Writing Tests 

Fewer studies have inquired into students’ and raters’ perceptions of the test and preferred 

writing assessment delivery mode. Stakeholders’ perceptions are important consequential 

validity evidence. Their perceptions help us to determine whether a given test is fair (or biased) 

in some way.  

2.7.1 Test-takers’ perceptions and preferences across CB and PB writing tests 

It has been found that computer familiarity, keyboarding skills, language level, fatigue, 

cognitive styles, and concentration were factors influencing participants’ preferences and 
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perceptions of performance across handwritten and typed texts. Although most students have 

reported positive reactions towards computers, there are others who reported preferring the PB 

mode; a  preference that appears to be related to test-takers’ characteristics. These findings have 

implications for the teaching, learning and assessment of writing because the test might impact 

test-takers differently regardless of the scores. 

Regarding test-takers’ perceptions of performance and tests, in some studies the students 

reported perceiving that their performance and text quality would be better in the word-

processed texts than in the handwritten texts (H.K Lee, 2004; Lessien, 2013; Zhu et al., 2016). 

Zhu et al.’s (2016) participants reported that the output appeared to be more professional in 

word-processed tests. Regarding the test and features of the task, H.K. Lee’s (2004) participants 

complained about the time allotted in both writing modes (50 minutes for reading a passage and 

writing). However, the students said they perceived that the time given in the PB mode, 

particularly, was insufficient. Furthermore, some students reported that the topic was not similar 

in the two tests, and they would have preferred to use the spell-checker and an on-line dictionary 

in the CB test.  

Most students were positive towards using computers and preferred the CB mode due to 

familiarity and comfort (Al-Harbi, 2008; Brunfaut et al., 2018; Chan et al., 2018; Kim et al., 

2018; H.K. Lee, 2004; Lessien, 2013; Maycock & Green, 2005; Weir et al., 2007; Zhu et al., 

2016). In other studies, the reasons were related to cognitive processes of writing, with some 

students saying they preferred the CB mode because it was easier to organise and revise their 

ideas and whole essay than in the PB mode (Kim et al., 2018; H.K. Lee, 2004). Maycock and 

Green (2005) reported that most students preferred the CB mode; however, they acknowledged 

that they did not inquire into why the other percentage of students (35%) did not prefer it, which 

may have helped to identify how the writing test impacts test-takers. 

Other students expressed no specific preference (Kim et al., 2018; Lee, 2002) and others 

manifested no preference for computers (Brunfaut et al., 2018; Chan et al., 2018). For instance, 

in Zou and Chen’s (2016) study, test-takers with less computer familiarity reported negative 

factors with computers, such as unfamiliarity with keyboarding, flashing screen impacting 

thinking, and sound of other test-takers’ keyboarding affecting concentration. Brunfaut et al. 

(2018) also reported that the computer screen caused fatigue for some students. Kim et al. (2018) 

reported that 31% of students preferred the PB mode because they were slow to type, felt 

fatigued due to the computer screen and said they thought note-taking was not easy on the 

computer. 
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Other studies have found that language level appears to influence students’ preferences. Lessien 

(2013) and Brunfaut et al. (2018) reported that lower proficiency students had a slight preference 

for typing while high proficiency students had a strong preference for typing. Examinees with 

lower language level were more likely to prefer the PB test (Wolfe, 2003; Wolfe & Manalo, 

2004). Wolfe (2003) reported that students’ composition medium choice varied across 

geographical regions.  

2.7.2 Raters’ perceptions and preferences across handwritten and typed texts 

Research into raters’ perceptions of handwritten and typed texts, and preferences in L2 

comparative studies is still limited. Investigating raters’ perceptions of both the texts and tests 

contributes to consequential validity evidence. Raters’ perceptions might help in understanding 

how the text format impacts performance when handwritten and typed texts are scored. The 

existing findings identified that raters’ perceptions varied from text to text, and from rater to 

rater, and that raters’ perceptions do not always correlate with their decisions and scorings. This 

suggests that it is necessary to collect evidence on raters’ scorings and their perceptions.  

Shaw’s (2003) raters reported that the typed scripts were easier to read than the handwritten 

scripts, paragraphs were more readily located, and spelling/punctuation errors stood out, 

permitting their immediate recognition. However, it was often hard to assess the length of a 

response regarding word count as typed texts had less space between words. With handwritten 

texts, it appeared that raters did not penalise poor handwriting and seemed not to be unduly 

influenced by the neatness of presentation. The raters agreed that it was difficult not to be 

influenced by bad handwriting, but apparently, there was no difference between the two forms 

of scripts. Furthermore, they also considered that a consistent format facilitates the assessment 

of writing and that a typed response can engender an objective approach to rating. However, as 

discussed earlier, assessing all students through a single format might raise fairness concerns 

because not all the students may perform similarly in the CB mode.  

Brown’s (2003) raters commented that crossings out, insertions, and reordering of paragraphs 

affected legibility. In contrast, raters had more positive attitudes when handwriting was clear. 

Despite raters’ frequent negative comments on handwritten texts, these were scored higher 

compared to their transcribed counterparts. Brown suggested that there are substantial problems 

with assuming the veracity of raters’ comments as indicators of rating orientation, which 

suggests that raters’ scorings should be compared with their perceptions. 
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Unlike Brown (2003), H.K. Lee (2004) found that the raters tended to assign lower scores to 

messy handwritten essays. However, as in Brown’s study, illegible essays interrupted the 

smooth flow of reading and impaired raters’ focus on content. H.K. Lee suggested that in a time-

constrained testing condition, for writers and raters alike, handwriting may play a negative role. 

When the time is limited, raters might not devote enough time to deciphering messy 

handwriting. H.K. Lee’s (2004) suggestion has implications for rating conditions in the sense 

that raters need to be given sufficient time for marking.  

This section has summarised some of the few existing findings on test-takers’ and raters’ 

perceptions of CB and PB writing tests in L2 writing assessment. While test-takers have reported 

that each writing mode impacted them differently, raters have said they perceived that 

handwritten texts had a negative effect on their ratings. This tension has implications for test-

takers and test developers (e.g., language teachers in the classroom). While there is a 

requirement for learners to develop typing skills and become more familiar with both CB and 

PB writing tests so that they perform equally across writing modes, there is a requirement also 

for test designers and classroom teachers to offer both types of assessments. If addressed this 

may minimise negative effects caused by the writing mode with which students are not familiar 

or feel comfortable.     

2.8 Concluding Remarks 

The review of the literature into the comparative validity of CB and PB writing tests in direct 

assessment of L2 writing indicate that research in this area is scarce. Further researcher is needed 

on the comparability of cognitive processing across CB and PB tests, on the effect of text format 

on raters and on the writing medium issue in EFL contexts and classroom-based writing 

assessment. The mixed findings also highlight the need to investigate this phenomenon from a 

sociocognitive perspective by involving the writer (test-taker), the reader (rater), the product 

(the text) and the context (EFL writing assessment, the writing medium and classroom-based 

writing assessment) to have a better understanding of the factors and interactions that affect 

writing assessment. Hence, an investigation that regards writing and test validation as a 

sociocognitive phenomenon needs to collect evidence of multiple elements that make part of the 

assessment event.  

For the purposes of this study, the validity of CB and PB tests and differences in impact on EFL 

test-takers and raters entails collecting the following evidence: a) the test-takers’ cognitive 

processes across CB and PB tests (cognitive validity); b) the context where writing assessment 
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takes place (context validity), in this case, evidence of the influence of the writing medium on 

test-takers’ cognitive processes and performance (scores, text length and time on task); c) rater 

reliability across handwritten and typed texts (scoring validity) and d) test-takers’ and raters’ 

perceptions of the test to identify the effect that the test might have on them (consequential 

validity). All these pieces of evidence may help in making more valid interpretations of test 

scores and test use and to understand whether the writing medium is relevant or not in L2 writing 

assessment. The next chapter describes the research methodology used in the present study to 

investigate the comparative validity of CB and PB writing tests and differences in impact on 

EFL test-takers and raters.  
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Chapter 3. Methodology 

A design that fits a comprehensive framework  

The present study is concerned with the comparative validity of CB and PB writing tests and 

differences in impact on EFL university students (as test-takers) and raters in direct assessment 

of L2 writing. The aim of this research is to demonstrate whether the writing medium would 

make a difference in students’ cognitive processes, performance and preferences for test mode, 

as well as in EFL raters’ scorings, perceptions of texts and preferences for test mode. This 

chapter begins with a reminder of the research questions posed in this thesis. It then goes to 

describe the research setting and participants alongside the methodological considerations that 

made possible to find answers to the following research questions.  

3.1 Research Questions 

In order to investigate the comparative validity of CB and PB writing tests and differences in 

impact on EFL test-takers (university students) and raters (language instructors), the following 

research questions were posed. 

1. How do EFL students’ cognitive processes differ across CB and PB writing tests? 

2. How does EFL students’ performance (global and analytic scores, writing time and text 

length) differ across CB and PB writing tests? 

3. How do EFL students perceive their cognitive processes and performance across CB and PB 

writing tests? 

4. How do EFL raters’ scorings differ across handwritten and typed texts and what do 

differences mean for reliability? 

5. How do EFL raters perceive the quality of handwritten and typed texts? 

6. What are the participants’ preferences regarding writing assessment delivery mode? 

3.2 Research Site and Participants 

The current study was conducted at the researcher’s workplace. As described in the Introduction 

chapter, Universidad del Valle is a large state university in the Southwest of Colombia. In this 

context, Spanish is the official language, and English is learned as a foreign language. More 

specifically, the study was conducted with pre-service language teachers enrolled in a teacher 

education programme in foreign languages (English and French). Writing assessment research 

is scarce in this context. Furthermore, students are assessed normally through traditional PB 
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tests. These practices differ from international testing that employs computer-based testing; 

hence students’ performance might differ across writing conditions. Researching the 

comparability of both writing media might be useful to identity the affordances of both writing 

modes and make informed decisions about the design, administration and uses of CB and PB 

writing tests in the teacher education programme. 

The researchers’ workplace was a convenient site because of both the classroom context and 

EFL language situation required for this study. Additionally, as a lecturer in that institution, I 

could have ready access to potential participants, and my familiarity with the context facilitated 

the analysis and interpretation of participants’ behaviours. To access the research setting and 

potential participants, I contacted the Head of School and asked her to send an e-mail to the 

lecturers, through her secretary, inviting them to participate in this research. The invitation 

required at least four lecturers: two, for teaching the Integrated Skills in English III course from 

which participants would be drawn; and, two, for rating the text samples.  

Integrated Skills in English III was the course chosen for several reasons. First, the researchers 

in this context have concentrated mostly on first- and fourth-year students and less on second-

year students (as described in the Introduction Chapter). Exploring the comparative validity of 

CB and PB writing tests with second-year students may help improve future teaching and 

assessment practices with other students in this academic programme. Second, it was the only 

cohort of students I did not know before. This helped minimise any conflict of interest, 

Hawthorne effect and social desirability bias (Dörnyei, 2007). In other words, the students might 

have performed differently and might have displayed desirable attitudes to favour the researcher 

and the study if I had been their lecturer. Third, I was also a participant, as one of the raters 

rating the texts, so it was necessary to avoid any relation of power with the student-participants. 

As to my colleagues, there was no direct contact when recruiting them in this investigation.  

The students’ involvement in the study required them to answer a personal background 

questionnaire, take an online placement language test, perform two writing assessment tasks 

(one on the computer and one on paper) and answer three questionnaires. The raters’ 

involvement in the study required them to rate samples of handwritten and typed texts (original 

and transcribed versions), participate in ongoing rater training sessions and take part in an 

interview with the researcher after the rating processes was complete. The raters were also 

invited to take part in the design of the analytic scoring rubric that would be used to assess the 

students’ writing performance. After the call, four lecturers joined voluntarily (two of them were 
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the raters), and the students, who were enrolled in the course, also agreed to take part in this 

study voluntarily (see participants’ consent forms in Appendix 1).  

3.2.1 Integrated skills in English III  

Integrated Skills in English III is a mandatory course for second-year students whose 

requirement is their passing of Integrated Skills in English II. The selected language course 

consists of 96 hours of tuition and is scheduled in three two-hour sessions a week in both 

morning and afternoon timetables (two groups in the morning and two groups in the afternoon). 

A maximum of 25 students can be registered in each of the four courses. Generally, the afternoon 

courses have fewer students.  

The course aims to foster the development of the four language skills (listening, reading, 

speaking and writing), drawing on a communicative and process-oriented approach (see the 

published syllabus in Appendix 2). The language learning goals of the course are adopted from 

the CEFR (Council of Europe, 2001), as explained in the Introduction, Chapter One. The 

expected minimum entrance language level for this course is A2 (pre-intermediate level or Basic 

User), meaning that students should be able to communicate and describe their opinions on 

various familiar topics, in a simple way, both orally and in writing. The course consolidates the 

students’ A2 level and is designed to take them to B1 (intermediate level or Independent User). 

Writing is assessed through multiple learning and assessment activities; however, the writing 

tests are mainly paper-based. Chapter Four provides a more detailed contextual description of 

the course regarding writing.  

3.2.2 Participants  

Thirty-eight EFL learners from two intact classes and three EFL raters were the participants in 

this research. This population is representative of this specific research context (Dörnyei, 2007). 

This was convenience and purposive sampling because the participants belonged to a specific 

classroom setting, met the criteria needed for this study, and were available to the researcher 

and willing to participate (Dörnyei, & Csizér, 2012; Ellis & Barkhuizen, 2005; Woodrow, 2014).  

The two lecturers of the language course were invited to provide contextual information about 

their teaching and assessment approach with regard to writing, as well as their perceptions of 

students’ writing performance. The lecturers’ information confirmed that both courses could be 

regarded as comparable in terms of topics, learning goals and assessment procedures, as 

described in the next chapter. The lecturers’ information and cooperation were also relevant in 
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this study for the design of the writing tasks. Both lecturers had over 15 years of teaching and 

research experience in the field of Applied Linguistics and were familiar with EFL writing. 

3.2.2.1 The EFL test-takers 

Thirty-eight Colombian EFL students from a Bachelor’s in Foreign Languages were the test-

takers in this investigation. There were 42 students initially, but because four students did not 

complete all the research procedures, their data were discarded. The 38 students were in their 

second year and belonged to two intact classes: Group A (morning timetable) with 22 students 

and Group B (afternoon timetable) with 16. It was therefore a numerically unbalanced sample 

but this is representative of the classroom reality in this research setting.  

Both groups could be regarded as comparable in terms of academic background and language 

level as both groups were enrolled in the same language course and at the same curricular stage. 

As to language level, the Oxford Online Placement Test (OOPT) and one-way, between-groups 

analysis of variance (ANOVA) revealed that both groups classified as being at B2 level 

(Independent users or upper-intermediate). This is explained in more detail below. B2 level 

means that the students were able to express opinions on various familiar topics, with a higher 

level of complexity compared to the A2 level. This information was useful for designing the 

two writing tasks. 

A paper-based personal background questionnaire (Appendix 3) was also used to gather data on 

the students’ academic writing profile including English language background, experience 

across computer and paper-based writing, motivation and self-assessment and preferred writing 

assessment medium. The students’ profile, gathered from both the personal background 

questionnaire and language test, is presented below.  

Demographic information. Of 38 students, 50% were female, and 50% were male. The 

participants’ ages ranged from 17 to 39 (M = 21.5, SD = 5.0 years).  

English language background and level. All the students reported being familiar with and 

motivated towards the English language. A higher percentage of students (68%) had been 

learning English for more than two years, whereas a lower percentage (32%) started learning it 

in the academic programme; that is, less than two years. The students’ motivation for learning 

English and engagement with their learning was reflected in their voluntary participation in this 

study. 
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The Oxford Online Placement Test (OOPT), which draws on the CEFR, the framework used in 

Colombia to describe levels of language ability, determined the students’ language level and 

comparability across groups. The OOPT is a validated and reliable standardised online language 

test that measures a test-taker’s ability to understand a range of grammatical forms and the 

meanings they convey in a wide range of contexts. It also measures the extent to which learners 

can use these language resources to communicate in English language situations.  

The scorings provided by the OOPT were analysed using a one-way, between-groups analysis 

of variance (ANOVA) for unbalanced samples. All assumptions of ANOVA were satisfied 

(Appendix 4). The results yielded no significant differences (F(1,36) = 1.62, p = .211, η2 = .043, 

small effect size) in overall scores between Group A and Group B, indicating that both groups 

were comparable in terms of language level. The average score of each group (Group A (M = 

80.59, SD = 21.9); Group B (M = 72.00, SD = 18.4) and between groups (M = 76.97, SD = 

20.7) classified these participants as B2 level (Independent user or upper-intermediate level). 

B2 is a higher level than the expected A2, as required by the language course (see OOPT levels 

at https://www.oxfordenglishtesting.com/defaultmrarticle.aspx?id=3074). 

Experience across computer and paper-based writing and self-assessment. All the students 

reported being familiar with CB and PB writing. However, more students (73%) reported using 

computers since primary (5.2%) and secondary school (68.5%), whereas fewer (26.3%) reported 

starting using them in the university. The students reported producing more academic texts in 

English (e.g., essays, narrations, reports) than personal texts (e.g., letters, poems, messages) 

across writing media. Class notes (29 frequencies (f)) were commonly on paper, whereas short 

texts (27f), essays (22f) and long reports (20f) were written on the computer. However, all 

participants reported writing assessment (writing tests (38f)) was commonly paper-based.  

Regardless of writing media, more students (65.7%) reported enjoying English writing because 

they could increase their linguistic knowledge and learn how to write. In contrast, fewer students 

(31.5%) said they did not enjoy it due to their low writing skills and lack of interest in some 

writing topics. One student (2.6%) did not answer the question. Most students (82%) perceived 

their writing performance as satisfactory (excellent, very good and good), while only 18% 

thought it was unsatisfactory (low).  

Preferred writing assessment medium. A small majority of students (53%) preferred paper-

based assessment for comfort, familiarity and concentration, whereas  42% preferred computer-

based assessment, drawing on their familiarity with computers, practicality to revise and 

convenience for readers. Fewer students (5%) preferred both types of assessment because they 

https://www.oxfordenglishtesting.com/defaultmrarticle.aspx?id=3074
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perceived no differences across writing modes. The students’ perception of preference was also 

investigated to identify whether or not their perceptions changed after their involvement in the 

two writing tasks.  

Overall, both groups were comparable regarding academic background and language level. The 

students were familiar with academic writing across writing media, particularly with essays, and 

writing assessment was usually paper-based. All the students were motivated towards English 

writing. Most of them perceived their writing as satisfactory, compared with few students who 

struggled with this language skill. The students’ academic profile and language level were the 

basis for the design of the writing tasks. The 38 students were asked to report on their writing 

cognitive processes across CB and PB modes, provide two text samples, and express their 

perceptions and preferences regarding the writing test. 

3.2.2.2 The EFL raters 

The raters in this study were two lecturers from the academic programme alongside the 

researcher. Although it is not common to have two or three raters mark students’ written 

products in classroom-based assessment, for the purposes of the present study and reliability of 

research results three raters were involved. With three raters, reliability of results can be 

enhanced (Eckes et al., 2016; Green & Hawkey, 2012; Weigle, 2012).  

As a researcher and participant in this investigation, I must declare that my data are as genuine 

as the data collected from the other two raters. My involvement in this study contributed to my 

understanding of the research phenomenon from both emic and etic perspectives; as an 

individual within the same social context (insider) and as an observer (outsider). The three raters 

(i.e., the two independent raters and myself) designed the scoring rubric, assessed the texts under 

similar conditions, received the same information about the study and none had an academic 

relationship with the student-participants. My information was collected from the individual 

interviews with the other two raters while exchanging our rating experiences.  I had no previous 

information about the scorings since these were analysed once data collection was complete. 

Furthermore, I did not influence the scorings of the other raters, and vice versa, since each of us 

was free to agree or disagree during the moderation meetings (more details in Section 3.4).  

The participation of the researcher in the study can be seen as a potential limitation of the 

research. However, power relationship, cultural background, academic status and personal and 

professional experience, as factors potentially affecting the rating, were minimised by the 

researcher’s status as a peer and by “building relationships based on trust and respect of different 
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views” (Milligan, 2016). My participation enabled the data collected to represent a more 

authentic portrayal of the rating process and perceptions of raters. It has been highlighted that 

an ‘in-betweener’ perspective, a non-dichotomous (either insider or outsider) approach, can 

bring new insights to comparative research and can enable mutual understandings of the 

educational realities of one particular context (McNess, Arthur, & Crossley, 2015; Milligan, 

2016). Also, as McNess, Arthur, and Crossley (2015) argue:  

all researchers need to come to terms with their own position within the research process 
and engage with a diversity of expectations and perspectives – many of which may be 
fragmented, imaginary or even contradictory and divisive. For those working in higher 
education, it is important to see this as part of a developmental process. (p. 312) 

From the above, it can be argued that my involvement in this research was seen as a professional 

learning opportunity in which knowledge was co-constructed between the researcher and the 

raters as participants.  

The three raters were language instructors, with over 15 years of teaching and research 

experience in the field of Applied Linguistics. The raters were familiar with EFL writing 

teaching and assessment and with the use of both writing media in their teaching and assessment 

practices. One of the independent raters was not familiar with analytic scoring rubrics. 

Regardless of the raters’ experience, rater training was offered to help them become familiar 

with the scoring rubric and assessment procedures and enhance rater reliability. Table 3.1 

summarises the raters’ profiles. Pseudonyms are used to protect their identities.  

Table 3.1. 
Raters’ Profiles 

 Sonia Julian The Researcher 
Gender F M F 
First language Spanish Spanish Spanish 
Degree M.A. in Applied Ling. B.A. in Foreign Languages M.A. in Applied Ling. 
EFL teaching experience 18 years 18 years 16 years 

 

All raters’ scorings were used to study rater reliability across handwritten and typed texts. The 

raters perceptions of handwritten and typed texts as well as their preferences were also 

investigated. The next sections describe the research methodology and data collection 

procedures methods and analyses. 

 



Chapter 3 Methodology 
 

80 

3.3 Mixed-Methods Research Approach 

To address the research questions of the present study, and to tell a comprehensive story about 

the comparative validity of CB and PB writing tests and differences in impact on EFL test-takers 

and raters, a mixed-methods research (MMR) approach was used. MMR is a research approach 

that combines the qualitative and quantitative perspectives within a single study to provide 

informative, complete, balanced and useful research results (Creswell, 2014; Johnson, 

Onwuegbuzie, & Turner, 2007; Riazi, 2017). MMR is situated within the pragmatic paradigm, 

which proposes an integrative, practical and flexible view for solving a research problem or for 

understanding a particular phenomenon (Creswell, 2014).  

MMR has been adopted increasingly in social sciences (Creswell, 2014; Johnson et al., 2007) 

and applied linguistics for researching language and educational-related problems (Brown, 

2014; King & Mackey, 2016; Riazi, 2017). MMR increases the comprehensiveness and 

consistency of the overall findings through combining quantitative and qualitative approaches 

and methods (Brown, 2014; Creswell, 2014). Using quantitative approaches and methods, 

researchers can study relationships among variables and, through qualitative approaches and 

methods, researchers can construct, interpret and have a deeper understanding of the researched 

phenomena (Hyland, 2016; Riazi, 2017).  

In L2 writing research, Polio (2012) suggested that supplementing quantitative data with 

qualitative data would be useful when studying writers’ writing processes and text quality. 

According to Hyland (2016), “it is the combination of methods which helps make explicit the 

tacit knowledge or strategies that writers and readers bring to acts of composing or assessing 

writing” (p. 121). This combination can lead to a more in-depth, detailed and valid 

understanding of the L2 writing process (Révész & Michel, 2019) and develop more valid 

language assessments (Jang, Wagner, & Park, 2014; Weigle, 2016). MMR also improves the 

validity of a study through complementarity and triangulation (Dörnyei, 2007).  

Creswell and Creswell (2018) argue that, amid several research designs proposed in the mixed 

methods field, three core designs are found in social science research: Explanatory sequential 

mixed methods, exploratory sequential mixed methods and convergent mixed methods. In an 

explanatory sequential mixed-methods research design, the researcher first conducts 

quantitative research, analyses the results and then builds on the results to explain them in more 

detail with qualitative research. It is explanatory because the initial quantitative data results are 

explained further with the qualitative data; and, it is sequential because the initial quantitative 

phase is followed by the qualitative phase. This design is popular and suitable for research with 
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a strong quantitative orientation. However, one challenge is the unequal sample sizes for each 

phase of the study. In an exploratory sequential mixed-methods research design, the researcher 

first begins with a qualitative research phase to explore the views of participants, and then the 

data are analysed, and the information used to conduct a second, quantitative phase. Some 

challenges are related to focusing on the appropriate qualitative findings to use and the sample 

selection for both phases of research. In a convergent mixed-methods research design, the 

researcher converges or merges quantitative and qualitative data in order to provide a 

comprehensive analysis of the research problem. Both forms of data are collected concurrently 

and then integrated in the interpretation of the overall results. Convergent or divergent findings 

are explained or further probed in this design.  

The current study employed a convergent parallel mixed-methods research design (Brown, 

2014; Creswell, 2014; Creswell & Creswell, 2018) to provide a comprehensive analysis of the 

research problem. This design allows the researcher to weigh the methods equally, analyse the 

qualitative and quantitative data independently and interpret the results together (Brown, 2014; 

Creswell, 2014). This design deemed to be appropriate for the present study which seeks to 

understand the impact of the writing medium on EFL test-takers and raters from both qualitative 

and quantitative perspectives. Furthermore, it is suitable for the specific research context 

(classroom) and the small number of participants involved. This specific research design 

provides a broad picture of the phenomenon studied because different findings can complement 

or corroborate each other (Creswell, 2014).  

The convention representing this study is Qual + Quan, with both types of data having equal 

status (Dörnyei, 2007). Figure 3.1 illustrates the convergent parallel mixed-methods research 

design used in this investigation. Two experiments were also conducted to investigate the impact 

of the writing medium on EFL test-takers and raters, which I describe in detail in Sections 

3.4.2.1 and 3.4.2.2. 
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Figure 3.1. Convergent parallel mixed-methods research design
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As seen in Figure 3.1, EFL students’ cognitive processes across CB and PB writing modes were 

investigated through two retrospective cognitive processes questionnaires. The students’ writing 

performance across CB and PB modes was investigated through overall and analytic scores, as 

well as through writing time and text length. Furthermore, three questionnaires were completed 

by students to collect complementary information about their perceptions of cognitive processes 

and performances across tests and preferred writing assessment delivery mode. To further 

investigate the impact of text format on rater reliability, the scorings awarded to the original 

handwritten and typed texts were compared with those awarded to the transcribed counterparts. 

Finally, a retrospective interview with each of the two independent raters provided 

complementary information on perceptions of the quality of handwritten and typed texts as well 

as their preferred writing assessment delivery mode. Qualitative and quantitative approaches 

were run to identify similarities and/or differences.  

Data were analysed separately, compared, related and merged in the interpretation and 

discussion of the findings to accomplish cross-validation, triangulation and complementarity 

(Riazi, 2017). Data triangulation was attained by involving writers, texts and raters as multiple 

sources of information. Method triangulation included multiple data collection methods such as 

questionnaires, scorings and interviews. Complementarity was achieved by mixing qualitative 

and quantitative data and analyses. The following section describes the research procedures and 

the experiments that were used to investigate the impact of the writing medium on EFL students 

and raters. 

3.4 Research Procedures 

Data for this study were collected from January to July 2017 at the researcher’s workplace. This 

section, which describes the research procedures including how the instruments were designed, 

piloted, administered and analysed, begins with the description of the design and piloting of the 

research instruments prior to data collection. It then explains how data were collected from the 

two intact classes involved in this study and the research procedures that were carried out by the 

raters. The section concludes with the data analyses, the research validity and reliability and 

ethical considerations. 

3.4.1 Design and piloting of research instruments 

The current study employed two comparable writing assessment tasks, two retrospective writing 

process questionnaires, three retrospective perception questionnaires, one analytic scoring 
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rubric and two interview protocols. The trial of the instruments: Confirmed that the instruments 

collected the information of interest to the investigation; improved the layout of the instruments; 

ensured the clarity of instructions and questions; eliminated irrelevant and/or ambiguous items; 

rehearsed the administration procedures; verified the time taken to answer the questions and 

double-checked that there were no mistakes (Dörnyei, & Csizér, 2012). 

The two writing tasks, one writing process questionnaire (x2) and three perception 

questionnaires were designed in January and piloted with six voluntary non-participant students 

from Group C in February. As explained in the Research Setting (Section 3.2), there are 

normally four groups per cohort. This study collected data from two groups (Groups A and B) 

and piloted the instruments with six students from Group C with similar academic background 

and language level  to the student participants. The analytic scoring rubric was designed and 

calibrated with the three raters from February to April (before the rating process took place), 

using the non-participant students’ text samples. The interview protocol, designed to collect data 

from raters, was not piloted because it was not possible to simulate similar rating procedures 

with other raters. 

3.4.1.1 Design and trial of the writing assessment tasks   

The writing tasks were instruments to collect the data for this investigation. The task design 

drew theoretically on the frameworks of a communicative view of language ability (Bachman 

& Palmer, 1996, 2010; Canale, 1983; Canale & Swain, 1980); that is, writing is the ability to 

create and interpret discourse either in language assessment tasks or in non-assessment language 

use (Bachman & Palmer, 2010). 

The tasks were carefully designed to suit writers’ characteristics and writing context (Pearson, 

2019; Shaw & Weir, 2007; Weigle, 2012), to enable students to activate cognitive processes that 

writers do in real-life writing, and to allow students to demonstrate their language ability as 

authentically as possible (Shaw & Weir, 2007). To ensure that the writing tasks fulfilled the 

abovementioned characteristics, special attention was paid to the selection of writing topics, 

wording of instructions, level of content and language difficulty, adequate writing time and text 

length and use of resources (dictionary). Furthermore, it was important to ensure task 

comparability for the two groups to avoid jeopardising the results and the validity and reliability 

of the research (Hyland, 2016). Previous research has acknowledged that the lack of task 

comparability could have influenced the research results (e.g., Lee, 2002; H.K. Lee, 2004). 
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For the design of the writing tasks, I worked closely with the two lecturers of the language 

course and one of the raters. To ensure that the writing tasks suited the test-takers’ characteristics 

and writing context, and to enhance the appropriacy of the content and authenticity of the task 

to minimise students’ anxiety, I asked the lecturers of the students to suggest four writing topics 

that were part of the syllabus. Of the four topics drawn from the syllabus proposed by the 

lecturers, current and professional issues, social media, technological devices, and English-

speaking countries, only social media and technological devices were selected as being the most 

comparable topics.  

The writing tasks were devised to address the writing ability of the students based on their 

language level (B2 Independent users or upper-intermediate). To ensure that the level of the 

language difficulty of the task was appropriate for the students, I followed the CEFR (2001) 

guidelines for B2 level:  

I can write clear, detailed text on a wide range of subjects related to my interests. I can 
write an essay or report, passing on information or giving reasons in support of or against 
a particular point of view. I can write letters highlighting the personal significance of 
events and experiences (p. 27). 

The resulting writing tasks (Appendix 5) were descriptive-expository essays, in which the 

students were asked to describe their positive and negative personal experiences with the use of 

one technological device (Task 1) and one social medium (Task 2). The students were given a 

choice from several options of technological devices and social media so that they could select 

the one they felt was most familiar (Weigle, 2012). An essay was the genre selected because it 

is commonly used for assessing academic writing and was part of the language course content. 

Personal topics were selected because they have the advantage of not requiring specialised 

knowledge, ensuring writer engagement, and eliciting a range of responses (Weigle, 2002).  

The students were given 50 minutes to write a minimum of 250 words because: 1) Students are 

usually allotted 50 minutes to perform a writing assessment task in this context; 2) evidence 

from the trial with the non-participant students suggested this was an appropriate time (this is 

explained below); and 3) fifty minutes allows students to plan and revise content, organisation 

of ideas and linguistics aspects (Shaw & Weir, 2007). The text length requirement, 250 words, 

was enough for writers to produce content and varied linguistic features to be assessed under 

the time allotted (Shaw & Weir, 2007).  

The writing instructions and layout were similar across both tasks. The instruction was simple, 

short and detailed enough, providing the parameters for the students to know what to do 
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(Bachman & Palmer, 1996). To parallel real-life writing, students were allowed to use a 

dictionary (Elder et al., 2009; Schoonen, 2011; Weigle, 2016). Moreover, previous research has 

found that the use of dictionaries in a writing assessment task does not significantly influence 

overall scores; instead, it is beneficial for lower-intermediate FL learners as it can increase 

lexical sophistication in the texts (East, 2008). There was no suggested dictionary, and no control 

for the type of dictionary used as students usually use their cell phones. However, they were 

allowed to use online dictionaries on the computer because both the PB and CB writing tasks 

were administered in the computer room.  

Each task had a digital and paper-based version. The digital version was created on the web-

based application Google Docs, chosen among the various online learning resources used in the 

course, which permits writers to create and edit documents online and provides automatic 

correction tools and dictionary. Furthermore, it acted as a word processor and facilitated the 

researcher’s data collection because the computer-based texts were stored in a folder in Google 

Drive. The paper-based versions of the tasks were obtained from printing the digital version on 

an A4 blank page (with no lines because students are used to writing on blank pages).  

The tasks were trialled with six non-participant students, divided into two groups and 

administered the tasks in a counterbalanced way; that is, one group performed Task 1 on the 

computer, whereas the other group performed the same task on paper; the next day, the students 

switched conditions with Task 2. In the main study, there was a one-month gap between tasks, 

which I will describe in more detail in Section 3.4.2.1. The non-participant students reported 

having no difficulties with understanding the writing prompts and topics and perceived them as 

comparable. The students took 42 minutes on average to complete Task 1 and 44 minutes on 

average to complete Task 2. However, 50 minutes were allocated for students to complete each 

writing task in each writing condition.   

3.4.1.2 Design and piloting of the writing cognitive processes questionnaire 

To investigate how EFL test-takers’ cognitive processes differed between CB and PB writing 

tests, a retrospective writing process questionnaire was deemed appropriate for this study due to 

the characteristics and number of participants involved and the mixed-methods research design  

and purpose. As mental processes are behaviours that cannot be directly observed because they 

are private and personal experiences, retrospection provides first-hand reported behavioural data 

from a participant who is directly aware of his/her own experience (Dörnyei, 2007; Ellis & 

Barkhuizen, 2005; Mackey & Gass, 2005; Taylor & Sobel, 2015). 
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Retrospection questionnaires elicit genuine and naturalistic qualitative data on cognitive 

processes which can gather information from several participants at one time in the classroom 

setting (Dörnyei, 2007; Friedman, 2012; Taylor & Sobel, 2015). They are not only a data 

collection tool but also a useful learning and reflection resource for noticing the learning gaps 

(Mackey, 2006; Swain, 2005; Taylor & Sobel, 2015). This tool was considered appropriate 

because the participants in this study were language learners and teachers-to-be who should 

reflect on their learning and future teaching practices. 

Retrospection minimises cognitive overload because writers do not have to pay attention to 

many processes at the same time, for instance, thinking how to address the task, reporting their 

thinking aloud and switching languages (L1 or L2) (Hyland, 2016; Mackey & Gass, 2005; Polio, 

2012). An online retrospective writing process questionnaire with open-ended questions was 

designed as questionnaires do not require training or specialised technology, and are easy to 

administer, especially online, allowing participants time to give their answers (Friedman, 2012). 

I describe the administration of this instrument in the main study in Section 3.4.2.1.  

The retrospective writing process questionnaire built on L2 theoretical cognitive processes of 

writing (Chan, 2013; Field, 2004; Galbraith, 2009; Grabe & Kaplan, 1996; Sasaki, 2002; Shaw 

& Weir, 2007; Wang & Wen, 2002; Zimmerman, 2000), which suggest the following cyclical 

processes: task representation, macro-planning, micro-planning, monitoring and revising and 

translating. See Section 2.2.2.2 for the taxonomy and working definitions adopted for this study.  

Although retrospective questionnaires are non-obtrusive methods, they can be considered 

unreliable because participants might omit or forget some details (Dörnyei, 2007; Polio, 2012; 

Taylor & Sobel, 2015), or report on what they think they did (Ellis, & Barkhuizen; 2005; 

Hyland, 2010). This limitation was minimised by asking the students to describe every writing 

phase (before, while and after) through questions associated with the way they planned, 

formulated and revised their texts. Furthermore, two perception questionnaires aimed to 

complement information on cognitive processes across writing media, as described below. 

Spanish was the language used in the questionnaires to encourage students to provide 

elaborative responses in their first language (Mackey & Gass, 2005). 

An a priori version of the questionnaire was piloted with the six-non-participant students and 

administered online after each task was completed. After the PB writing task, the non-participant 

students answered the online questionnaire as well. The students reported having no major 

difficulties in understanding and answering the questions; they took from 20 to 25 minutes to 

answer each questionnaire. After the trial, three questions were removed because they provided 
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similar answers. Therefore, the final version of the retrospective writing process questionnaire 

(Appendix 6) consisted of eight open-ended questions, in four sections: before writing, while 

writing, after writing, and the influence of language (s) on writing. A total of 20 minutes was 

allotted for this questionnaire; however, time was flexible.  

3.4.1.3 Design and piloting of retrospective perception questionnaires 

Investigating test-takers’ perceptions about their performance and view about the test is part of 

determining the consequential validity of the test. Weigle (2016) suggests that  

investigations of the social impact of tests and of test-taker perceptions require more 
qualitative research, including techniques such as think-aloud protocols of writers and 
raters, ethnographic studies of classrooms, and in-depth interviews of writers, teachers, 
and raters, to understand the contexts in which tests are administered, taken, and scored” 
(p.487). 

Bearing in mind Weigle’s (2016) suggestion, this study collected students’ perceptions on their 

writing process across writing conditions (similarities and differences and positive and negative 

impacts), their perceptions on their performance (quality of the texts, impact of the test task and 

writing medium) and their preferred writing assessment delivery mode. This information helped 

to interpret better the test scores and the impact of the test on students. Qualitative methods can 

be used to collect perceptions and attitudes (Weir, 2005) because participants can comment 

generously and specifically on the test and test performance (Brown, 2004). Furthermore, 

perceptual data complement, contrast and/or confirm quantitative results (Dörnyei, 2007). 

Retrospective perceptions questionnaires were deemed appropriate, therefore, in this study for 

eliciting perceptual and attitudinal data from several participants (Lumley & Brown, 2005).  

The two shorter questionnaires aimed to elicit students’ perception about how the writing 

medium and writing task (topic, language demands, time and length) had facilitated and/or 

hindered their writing process and performance. A comments/suggestions question was 

included. The information complemented data about the students’ writing process, which might 

have been overlooked by the writing process questionnaire (Chan et al., 2018). Likewise, the 

students’ views about the writing tasks provided information on the comparability of the tasks 

which helped in gaining a better interpretation about students’ writing performance. The 

comments question also provided insights into other views, attitudes, feelings and experiences 

of the students. The two shorter perception questionnaires, designed to require little time to 

complete, were attached to the writing process questionnaire; that is, each questionnaire had two 

parts: the writing processes questionnaire in Part One, and complementary perceptions of the 

writing medium and task in Part Two (Appendix 6).  
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The final, longer perception questionnaire (Appendix 7) aimed to elicit students’ views on the 

comparability of the writing assessment experiences. This questionnaire consisted of three 

sections: Section A inquired into how the students perceived their planning and revising 

processes across writing conditions; Section B inquired into their perception of writing 

performance, text quality, writing time, text length, use of the dictionary across handwritten and 

typed texts; Section C inquired into their preference regarding writing assessment medium. A 

comments question was included.  

Both questionnaires were piloted with the same non-participants. The longer perception 

questionnaire, which took from 15 to 20 minutes to answer, was administered to the non-

participants two days after task completion. After the trial, no changes were made to the short 

perception questionnaire, but one question was deleted for the longer perception questionnaire 

because it provided a repetitive answer. 

3.4.1.4 Design and calibration of analytic scoring rubric and initial rater training 

An analytic scoring rubric was devised to assess students’ writing performance from a 

communicative view of language ability and to ensure the reliability of rating procedures and 

scorings. Analytic scoring rubrics provide more detail information about the students’ writing 

performance compared with holistic rubrics that require raters to award a single score based on 

an overall impression of performance (Crusan, 2010; East, 2009; Shaw & Weir, 2007; Weigle, 

2002). The analytic scoring rubric was used in this study to generate overall and analytic scores 

that would be used to compare the students’ writing performance across handwritten and typed 

texts and to further examine the impact of text format on raters’ scorings (comparing scores 

awarded to original and transcribed texts). 

The analytic scoring rubric was built on the theoretical model of communicative language ability 

(Bachman & Palmer, 1996; Canale, 1983; Canale & Swain, 1980), which is the ability of 

language users to create and interpret discourse (Bachman & Palmer, 1996). The rubric was 

designed to assess students’ knowledge and use of language across five facets proposed by Shaw 

and Weir (2007): lexical and structural resources, discourse mode, functional resources, and 

content knowledge. Rubric calibration and refinement as well as rater training were crucial in 

this study to enhance rater reliability, and therefore the reliability of scorings. Rater training 

enhanced rater’s understanding of the rubric criteria and agreement, and minimised influence of 

raters’ characteristics. The rubric design, calibration and rater training in the present study were 

overlapping processes developed over three months (from February to April) before the rating 

process took place. 
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The rubric was customised and refined by the three raters; it drew on the participants’ language 

level, writing task type, and criteria and the grading scale used in the research context (Weigle, 

2012). Adopting and adapting rubrics is recommended so that the rubric adjusts to the particular 

context in which it will be used (Crusan, 2010). Following Crusan’s advice, the rubric of the 

present study adopted some aspects from Jacobs, Zinkgraf, Wormuth, Hartfiel, & Hughey’s 

(1981) and East’s (2009) analytic rubrics (Appendices 8 and 9, respectively). Both rubrics have 

been used to assess FL learners’ writing performance from a communicative view. 

Jacobs et al.’s (1981) rubric is a well-established and widely-used composition rating scheme in 

ESL and EFL writing assessment (Weigle, 2012). This rubric assesses students’ knowledge and 

use of language through five components or analytic features (Content, Organisation, 

Vocabulary, Language Use, and Mechanics). Each component is divided into four levels of 

performance: Excellent to very good; good to average; fair to poor; and very poor, which are 

accompanied with descriptors, or criteria, each with a range of scores. For instance, while 

Content is awarded a maximum of 30 marks, Mechanics is awarded five marks. 

East’s (2009) rubric was designed to assess the performance of intermediate-level learners of 

German as a foreign language. This rubric assesses writing through five equally weighted sub-

categories to be scored individually: 1) Cohesion, coherence and rhetorical organisation; 2) 

Knowledge of lexis, idiomatic expressions and functional knowledge; 3) Grammatical 

competence; 4) Mechanics; and 5) Knowledge of register and varieties of language, knowledge 

of cultural references (where appropriate). Seven levels of performances in each category are 

awarded through a numerical score from zero to seven, where zero represents no rewardable 

response, whereas seven represents excellent, but not necessarily flawless performance. 

Detailed criteria accompany each level of performance of each component.  

The resulting rubric used in this study adopted Jacobs et al.’s five analytic features (Content, 

Organisation, Vocabulary, Language Use and Mechanics) to measure students’ writing ability 

to create and interpret discourse (Bachman & Palmer, 1996). Content was related to the 

fulfilment of the task (genre, function, topic, one option, text length) and relevance and effective 

development of the ideas and topic. Organisation was concerned with the organisation or 

structure of the text (introduction, body and conclusion) as well as coherence and cohesion of 

the main ideas and supporting details. Vocabulary was related to students’ range and use of 

lexical resources (word forms, word choice and register) for the development of the topic. 

Language Use was concerned with students’ range and use, and construction, of linguistic 
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structures (syntax, sentence-grammar semantics). Mechanics was related to students’ use of 

spelling, punctuation, capitalisation, orthography, and paragraphing conventions.  

Five levels of performances were proposed and weighted equally on a five-point scale, which is 

the rating scale used in the language programme: Excellent (5 marks); Very good (4 marks), 

Good to average (3), Fair to poor (2), and Very poor (1). The overall score resulted from 

averaging the scores given to each component. With East’s rubric, most descriptors or criteria 

were integrated into the five proposed components. Descriptors for each feature and level of 

performance were adjusted to suit the type of task in this study. Descriptors indicating 

comparatively few and minor linguistic errors were also included in the highest level of 

performance of Vocabulary, Language Use and Mechanics because the rubric was targeted at 

intermediate-level learners whose performance was not faultless (East, 2009).  

Once the rubric was designed, it was calibrated using the non-participants’ texts. That is, a set 

of 12 texts (six handwritten and six typed texts) was used for rubric calibration and for rater 

training. The raters were informed beforehand that where discrepancies of ±2 points were found 

per analytic score, these were discussed across the raters. For instance, if organisation in one 

text was scored 1 by one rater, whereas the other raters awarded a 3, these discrepancies were 

discussed to identify the reason for the differences in scorings so that adjustments could be made 

to the rubric criteria. These discussions also helped raters agree on their understandings of the 

rubric criteria.  

Several cycles of rating were carried out using a number of copies of the 12 texts. Moderations 

sessions were also conducted to discuss discrepancies in scorings and to refine the rubric. The 

first week, each rater assessed six texts (3 PB and 3 CB texts) independently, and the second 

week, the raters assessed the remaining six texts. This first round of ratings identified the 

following disagreements and clarifications to minimise rater and text format effects:  

Content: Discrepancies in the scorings on content were influenced by raters’ lack of clarity 
about the task demands and criteria, and their lack of attention to word counts. Students’ 
language mistakes influenced the raters’ scorings on Content. To enhance agreement, raters 
were asked to mark language mistakes against the vocabulary and language criteria. A mark 
of 3 would be awarded if the student described more than one device or social media, and a 
mark of 2 (or 1) when the student produced less than 250 words. Word counts were included 
because handwritten texts looked longer than typed texts as text length was part of the task 
instruction and assessment criteria.   

Organisation: It was clarified that organisation referred to structure of the text 
(introduction, body and conclusion). It was agreed that not only linking words (e.g., firstly) 
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but also the use of other expressions or markers (e.g., dates) were evidence of text 
organisation (coherence and cohesion). 

Vocabulary: Raters sometimes confused errors in vocabulary for spelling and grammatical 
mistakes. It was decided, therefore, that word form, word choice and collocations (e.g., ‘for 
the other hand’ instead of ‘on the other hand’) were considered as vocabulary errors. It was 
agreed to score the same mistake only once and give a mark of 2 or 1 where the mistake was 
found to affect meaning. 

Language use: Errors such as ‘childs’ for ‘children’, ‘homeworks’ for ‘homework’, and 
‘thinked’ instead of “thought” were examples of grammatical errors. It was agreed to score 
the same errors only once and give a mark of 2 or 1 where the mistake was found to affect 
meaning. 

Mechanics: Orthography and spelling mistakes were sometimes confused for vocabulary 
errors. For instance, ‘frecuency’ instead of ‘frequency’, and ‘whit’ for ‘with’ were 
considered orthography and spelling mistakes, respectively. In the typed texts, as some 
spelling mistakes could be typos (e.g., youngh, the ‘h’ is closer to the ‘g’ in the keyboard); 
these were classified into either spelling or orthography mistakes when repeated. 
Capitalisation was another assessment criterion, but some raters were not judging incorrect 
capitalisation. As in handwritten texts, capitalisation can be difficult to assess because 
writers might use capitals indistinctly, it was agreed to score the incorrect capitalisation in 
main nouns (e.g., countries, names of people), personal pronoun I, days of the week and 
months, to score the same mistake only once and to give a mark of 2 or 1 where the mistake 
was found to affect meaning. 

 

In the subsequent weeks, raters were given six mixed samples again, and then six more in the 

week after. Discrepancies were resolved when possible, although, in some cases raters did not 

reach complete agreement. After a three-week gap, raters received more samples (a mixture of 

previous samples). In the last round of ratings, there were more agreements and similarities in 

scorings. While a limitation was that there were no more different samples to rate, ongoing 

moderation sessions were carried out in the main study to enhance rater reliability. A sample of 

one rater’s notes on the first version of the rubric is in Appendix 10, and the final version of the 

rubric in Appendix 11. The raters’ report that on average time it took ten minutes to rate each 

text was useful when calculating the number of texts and batches to be distributed.   

3.4.1.5 Design of retrospective interviews 

A semi-structured retrospective interview was conducted with each of the two independent 

raters with my answers recorded throughout the interactions. These were collected as part of 

determining the consequential validity of the test (Weir, 2005) because raters’ perceptions  could 

provide insights about test impact (Weigle, 2016). Semi-structured retrospective interviews are 

suitable for a small number of participants and are commonly used in language assessment to 
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elicit information about raters’ views, experiences and perceptions (Lumley & Brown, 2005). 

Additionally, the fact that the interviews were semi-structured allowed inquiry into other topics 

that arose during the interview (Dörnyei, 2007).  

Retrospective interviews use open-ended questions that encourage the participant to respond in 

a friendlier setting through a conversation (Taylor & Sobel, 2015). Furthermore, both 

interviewer and interviewee discuss and elaborate on their questions and answers (Hyland, 

2016). In this regard, as a researcher and interviewer, a retrospective interview allowed me to 

have a friendly conversation with each of the raters while discussing and elaborating on the 

questions and answers regarding the rating process. A disadvantage might be that the researcher 

has control of the information required and may influence the interviewee’s answer (i.e., the 

interviewee gives what they perceive is the desired response) (Taylor & Sobel, 2015). However, 

as I was involved in the rating process as a researcher-rater, the conversation was richer allowing 

each rater to interact with and ask questions to the researcher-rater as well.   

A set of pre-determined questions, the basis for each interview, was asked of each participant, 

allowing cross-case comparisons (Friedman, 2012). The interview protocol (Appendix 12) 

consisted of 11 open-ended questions in two sections. Section A aimed to identify the raters’ 

perceptions of text quality (content, organisation, language use, vocabulary and mechanics) of 

the handwritten and typed texts. Section B inquired into their preference regarding writing 

assessment medium. One interview was conducted in English and one in Spanish for raters’ 

comfort. The raters’ responses helped to interpret test scores and the uses of tests better. 

Another semi-structured retrospective interview was conducted with each lecturer of the 

language course once data collection with students was finalised. The aim was to collect 

background information about the students’ writing context. The lecturers’ information was also 

useful to identify whether their instruction differed in ways that might have impacted the 

students’ performance. The semi-structured interview protocol with the lecturers (Appendix 13) 

consisted of six open-ended questions in response to which they reported on their writing 

teaching approach, writing topics used for the tasks, assessment practices and perceptions about 

students’ writing performance. The interviews were in English. 
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3.4.2 Data collection 

This section describes the research procedures, which include two experiments that were carried 

out to collect data from EFL students in the two intact classes and from raters.  

3.4.2.1 Data collection procedures with EFL students 

A mixed between-within subjects design, also called between-groups and repeated-measures 

design (henceforth mixed-design) was implemented to collect data from two intact classes and 

examine the impact of the writing medium on their cognitive processes and performance (scores, 

writing time and text length). A mixed-design (not to be confused with mixed methods research 

approach) is considered robust and powerful in experimental research because independent 

measures from each group of participants are obtained (between-subjects design) (Field, 2017; 

Pallant, 2016; Schwartz et al., 2015; Verma, 2016). Each participant is exposed to the two 

conditions of the study (within-subjects design), thus providing two sets of data.  

A mixed-design is a quasi-experiment which is appropriate when having a small sample size 

and randomisation is not possible (Field, 2017; Schwartz et al., 2015; Verma, 2016), as was the 

case of this study. A mixed-method design overcomes the threat to validity of quasi-

experimental studies regarding the comparability of groups because both groups are exposed to 

the same conditions of the study. According to Larson-Hall (2016) “research designs which 

incorporate repeated measures are quite desirable, as they increase the statistical power of a test” 

(p. 323). Schwartz et al. (2015) explain that power is increased because participants serve as 

their own controls and, as a result, the variance produced by individual differences among 

participants has less effect on the value of the statistics.  

Larson-Hall (2016) also states that “this is an important factor to consider in our field, where 

sample sizes are generally small” (p. 323). However, for small sample sizes and intact classes 

without random assignment, it is necessary to determine whether the groups are equivalent 

(Polio, 2012). As explained earlier, a language proficiency test helped determine the 

comparability of the groups regarding language level. Furthermore, both groups were 

academically speaking comparable because they were enrolled in the same language course. 

To implement the mixed-method design, two groups were selected for several reasons. First, the 

research design required two groups. Furthermore, adequate sample size was required for 

running inferential statistics. Pallant (2016) suggests that +30 samples constitute an adequate 

sample size, and Dörnyei (2007) and Verma (2016) suggest that comparative studies and 

experimental procedures should have at least 15 participants in each group. Another important 
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reason was that this study aimed to provide empirical evidence of the phenomenon in classroom-

based assessment and in a naturalistic environment. Classrooms constitute a distinctive context 

for research because they are influenced by the teacher, students, curriculum, learning tasks, 

teaching methods and social factors that offer personal experiences and contribution to identity 

formation (Collins & Muñoz, 2016; Dörnyei, 2007). Hence, classroom-based assessment 

provides naturalistic evidence of the influence of the writing medium factor. As the investigation 

was carried out on real-life classes, ecological validity was attained (Dörnyei, 2007; Hyland, 

2010; Loewen & Philp, 2012; Loewen & Plonsky, 2016).  

Taking account of the issues identified above, the participating students completed two 

comparable writing tasks in two different writing conditions: one on paper and one on the 

computer. The mixed-method design enabled an investigation of the impact of the writing 

medium on the cognitive processes and performance (overall and analytic scores, writing time 

and text length) of 38 students as a whole sample and across groups (Group A: n = 22; Group 

B: n = 16), with the within-subjects, or repeated measures factor being the writing media, and 

the between-subjects factor being the groups (refer to  Figure 3.2).   

 
Figure 3.2. Mixed-design (quasi-experiment) 

Repeated measures may have some disadvantages, such as order effect, fatigue, boredom and 

learning or practice effects, which may confound the research results (Mackey & Gass, 2005; 

Schwartz et al., 2015; Verma, 2016). If the treatment or conditions are administered in the same 

order, it is difficult to determine whether the results were influenced by order of the conditions 

or social conditions. Participants might also lose interest and feel fatigued if exposed to many 

treatments. Learning or practice effects might also affect the participants’ performance in the 

second treatment/condition. To compensate for these limitations, counterbalancing of the order 

of the conditions and a month-time gap between writing tasks was given. This lapse of time also 

minimised interference from the development of the language course and aligned with the class 

assessment timetable. Group A wrote on paper first and then typed, whereas Group B typed first 

and then wrote on paper, as depicted in Figure 3.3.            
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Figure 3.3. Counterbalance design 

Data from the two intact classes were collected in four one-hour sessions over an academic term 

of 16 weeks (96 hours) in their corresponding timetables (morning and afternoon). Figure 3.4 

depicts the data collection process with the EFL students. 

 

 

 

 

 

 

                   

 

 

 

 

 

 

 

Figure 3.4. Data collection with EFL students2 

 
2 Pictures retrieved from Google images under the label of reuse and no copy rights, March 15th, 2018. 
https://pxhere.com/en/photo/100973; http://maxpixel.freegreatpicture.com/White-Laptop-Writing-Hand-And-Pen-2116239; 
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Data collection began with the collection of the participants’ consent forms at the onset of the 

academic term in February 2017. On the second week of February, each group took the Oxford 

online placement test (50 minutes) and responded to a short paper-based personal background 

questionnaire (10 minutes). This procedure took a one-hour class session. The placement test 

and background questionnaire collected information on the students’ academic background and 

language level and determined group comparability, as described in Section 3.2. 

Prior to the administration of the writing tasks and online questionnaires, I created two folders 

on Google Drive; one folder per group. Each folder contained the CB writing task and the 

questionnaires (writing process questionnaires and perception questionnaires). I created a file 

and a link per student. On the day of the administration (in the computer room), the students 

were sent the links of the corresponding task and questionnaire to their university emails. I 

stayed in the classroom to assist students with the links and to record each student’s writing task 

end time. Upon the completion of each instrument, online access was removed to protect the 

data. The students completed the writing assessment tasks under assessment conditions (e.g., 

the students worked individually and were supervised by the lecturer). 

In late-March, task administration started. The administration of the writing tasks took place in 

the computer room, regardless of writing condition, as the students had to respond the 

retrospective questionnaire and short perception questionnaire after task completion in the 

computer. The students were informed that they had 50 minutes to perform the task and were 

allowed to use a dictionary. Students from Group A were asked to open the online questionnaire 

1 file (writing process and short perception questionnaire) and complete it after completing the 

PB writing task. Students from Group B were asked to open both the CB writing task and online 

questionnaire 1 file. Once all the students opened their files and were ready to start, they were 

asked to write down the same start time and were allowed to start. The end time was recorded 

by the researcher upon each student’s task completion.  

In late-April, each group performed Task 2 in a counterbalanced way. The same administration 

procedures described above for Task 1 were carried out for Task 2. On this occasion, students 

from Group A received and opened the links for the CB writing task and online questionnaire 

2. Likewise, students from Group B opened the link for the online questionnaire 2 and completed 

it after performing the PB writing task. In the next class session (two days later) the students 

answered the longer perception questionnaire in the computer room.  
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3.4.2.2 Data collection procedures with EFL raters (assessment procedures) 

In this section, I will explain how the rating process was carried out and how reliability of raters, 

rating procedures and scorings were ensured. As this study investigated the influence of text 

format on raters’ scorings using the original handwritten and typed texts and their transcribed 

versions, it can be said that the rating process was carried out using a repeated measures design, 

as depicted in Figure 3.5. 

 
Figure 3.5.  Rating process 
As explained in the previous section, a repeated-measures design involves exposing a group of 

participants to two or more conditions or treatments (Larson-Hall, 2016; Pallant, 2016; Verma, 

2016). Hence, it can be said that the raters in this study were exposed to two types of texts 

(handwritten and typed texts: original and transcribed) during the rating process. In this way, 

the impact of text format on raters’ scorings (as a group of raters) using original and transcribed 

texts was examined. In other words, the scores awarded by a group of raters, to the same text in 

two different formats, were investigated. In what follows, I explain the transcription and rating 

processes, which includes the ongoing moderation sessions and retrospective interview. The 

results of inter-rater reliability are presented at the end of the section.  

Transcription of texts. Before rating took place, 38 original handwritten texts and 38 original 

typed texts were transcribed verbatim into the opposite format by ten research assistants. The 

transcription procedure was done solely to provide follow-up evidence of the impact of text 
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format on raters’ scorings and their reliability because, in reality, classroom teachers do not 

transcribe the handwritten texts. The purpose of this study was to provide evidence of the writing 

medium factor as authentically as possible, for that reason, the original handwritten and typed 

texts were used to compare students’ writing performance across CB and PB tests. Nevertheless, 

to ensure reliability of scorings of both original and transcribed texts, the texts were assessed 

through a scoring rubric by three trained raters (two independent raters and the researcher), and 

ongoing rater training and discussions about discrepant scorings were carried out.  

Previous research has word-processed the handwritten texts to avoid text format effect on raters 

because it is assumed that handwritten texts affect rater reliability, suggesting a possible 

contaminating effect of handwritten versus typed scripts despite the high degrees of intra- and 

inter-rater reliability demonstrated (Weir et al., 2007). Weir et al. suggests that a follow-up study 

should include retrospection from raters on both versions for their views of format effect and 

inputting of handwritten texts to computer files.  

As identified in the literature, some studies (e.g., Zhang & Min, 2019) reported higher levels of 

inter-rater reliability on handwritten texts, indicating that raters were more consistent in rating 

handwritten texts than with word-processed texts so that it cannot be assumed that handwritten 

texts can compromise raters’ scorings. As it can be argued that word-processed texts may also 

affect raters’ scorings as well, unlike previous studies that studied rater reliability using the 

word-processed versions of the handwritten texts, this study converted the word-processes texts 

to handwritten versions.  

The transcription process started once the first samples of texts were collected (in March and 

then in April). During the transcription processes, features of the original texts, such as layout, 

spacing, paragraphing and grammar and spelling mistakes were replicated in the transcribed 

versions. Examples of transcriptions were provided to the research assistants by the researcher 

beforehand (see a sample in Appendix 14). 

The handwritten texts were word-processed using NotePad, a simple text editor for Microsoft 

Windows. This tool was useful because it lacks the automatic correction function, thus keeping 

the spelling mistakes replicated from the original handwritten texts. The word-processed texts 

were transcribed by hand using pen/ pencil, with word counts placed at the bottom of all texts 

(original and transcribed texts). These word counts were provided by the word-count function 

of NotePad, and verified manually. As explained earlier, word counts help minimise text format 

effect because handwritten texts can look longer than word-processed texts, word counts also 
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contributed to raters to evaluate text length criteria objectively (Shaw, 2003). The researcher 

and research assistants double-checked the transcriptions and word counts for accuracy. 

After the transcription process was completed, the names of participants were removed from the 

texts to protect their identities and to minimise rater effect. For instance, raters might prefer to 

rate texts produced by female or male students, and thus award either higher or lower scores. 

Codes were used instead to link each participant’s data (e.g., S1WT1paper: student1-

writingtask1-paper). At the end of the transcription process, there were four sets of texts: 38 

original handwritten texts, 38 original typed texts, 38 transcribed handwritten texts (from 

original typed texts) and 38 transcribed word-processed texts (from original handwritten texts); 

a total of 456 text samples (152 per rater). A copy of each text, with a photocopy of the scoring 

rubric stapled to each text, was supplied to each rater. Each rater was asked to apply the 

corresponding scale, putting a tick (√) in the corresponding descriptor. The next section 

describes how the texts were distributed and how the rating process was conducted.  

Rating process. The rating process took over two and a half months (early-May to mid-July). In 

Table 3.2, I first summarise the rating process, which includes the three ongoing moderation 

sessions conducted to help ensure that the raters remained consistent in applying the rubric.  

Table 3.2. 
Rating Process 

Weeks # of texts each rater 
received weekly Sets of texts 

1 25 Mixed samples of original PB and CB texts (Task 1) 

2 25 Mixed samples of original PB and CB texts (Tasks 1 and 2) 
3 Moderation session to discuss discrepancies 
4 26 Mixed samples of original PB and CB texts (Task 2) 

One-month gap between the first set of original texts and the first set of their transcribed 
counterparts 

5 25 Mixed samples of transcribed PB and CB texts  (Task 1) 
6 Moderation session to discuss discrepancies 
7 25 Mixed samples of transcribed PB and CB texts (Tasks 1 and 2) 
8 26 Mixed samples of transcribed PB and CB texts (Task 2) 
9 Moderation session to discuss discrepancies 

 

From the 456 text samples, each rater was to mark 152 texts (38 PB texts, 38 CB texts, 38 

transcribed PB texts, and 38 transcribed CB texts). The three raters marked all the sets of 

handwritten and typed texts independently, using the analytic rubric that was developed and 

calibrated prior to the rating process. Each text was rated three times with the raters informed 

about the amount of variability allowed. Where discrepancies of ± 2 points were found per 
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analytic score, these were discussed across the raters during the moderation sessions. The raters 

were not required to change their scorings; they had the right to adjust them if deemed necessary. 

The 152 were distributed in six batches of around 25 texts, as seen in Table 3.2. Each batch 

contained mixed samples of handwritten and typed texts (e.g., 13 handwritten texts and 12 typed 

texts). This procedure was done to minimise fatigue effects due to text format and to enhance 

raters’ consistency in applying the rating criteria across texts, regardless of text format. The 

raters marked the original texts, followed by the transcribed counterparts, as done in H.K. Lee’s 

(2004) study. To minimise recall effects, there was a one-month gap between original and 

transcribed texts as previously explained.  

Each rater received 25 scripts every week. After two weeks of ratings, one moderation session 

was conducted. Prior to the meeting, I examined the three sets of ratings per text; if there was a 

discrepancy of  ± 2 points of difference, they were discussed with the raters. If agreement was 

reached in the meeting, the alteration was recorded with a different pen. As seen below in Table 

3.3, there was a small percentage (approximately 20%) of the total scorings that were discussed 

and adjusted per each text component, which indicated that raters’ consistency and 

understanding of the rubric criteria was high. After the adjustments, overall scores were 

calculated per text and checked by the researcher. 

Interview. After nearly three months of scorings, the two independent raters were interviewed 

by the researcher-rater separately. Throughout the interview, each rater reported on their 

perceptions about the quality of handwritten and typed texts and preference regarding writing 

assessment delivery mode. This information helped to gain a better understanding of the effect 

of text format on raters’ scorings. The interview was aimed to be a conversation in which both 

the rater and the researcher-rater provided detailed answers about the rating process and their 

perceptions of texts. The researcher-rater first asked the question to the rater, following the semi-

structured interview protocol, and then the researcher-rater provided her answers. The raters 

also asked questions to the researcher-rater, thus enriching the quality of the data provided.  

Inter-rater reliability. Intraclass Correlation Coefficient (ICC) was used to identify the degree 

of agreement across three raters (Koo & Li, 2016; Landers, 2015). Inter-rater reliability was 

calculated on all the produced scorings (unadjusted and adjusted scorings) to demonstrate the 

reliability of scorings and identify scoring challenges transparently. Inter-rater reliability was 

calculated per analytic facet and per sets of texts, as seen in Table 3.3 below. High levels of 

inter-rater reliability indicate that the raters shared common understandings of the constructs 

and criteria of the rubric, applying them consistently across texts and ensuring fairness and 
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accuracy of the ratings awarded (Stemler & Tsai, 2008). A coefficient close to 1 is an indicator 

of a strong relationship between sets of scores (Weigle, 2002).  

Table 3.3. 
Inter-rater reliability Results 

Scorings  

  Unadjusted scorings  Adjusted scorings 

N 
(100%)* 

  95% CI  
n (%) 

 95% CI 
 ICC** Lower 

Bound 
Upper 
Bound 

 ICC Lower 
Bound 

Upper 
Bound 

Analytic scorings           
Content           
   Original-Handwritten  114     .762 .588 .869  25 (22) .927 .875 .959 
   Original-Typed  114  .781 .625 .878  14 (12) .934 .887 .964 
           
   Trans-Hand (orig-typed)  114  .720 .523 .844  19 (17) .954 .922 .975 
   Trans-Typed (orig-hand) 114  .700 .490 .833  22 (19) .927 .876 .960 
           
Organisation           
   Original-Handwritten  114  .550 .240 .747  28 (24) .852 .748 .918 
   Original-Typed  114  .598 .324 .775  15 (13) .831 .710 .907 
           
   Trans-Hand (orig-typed)  114  .724 .531 .847  15 (13) .884 .803 .936 
   Trans-Typed (orig-hand) 114  .772 .581 .879  17 (15) .898 .823 .944 
           
Vocabulary           
   Original-Handwritten  114  .809 .674 .894  11 (10) .922 .867 .957 
   Original-Typed  114  .729 .540 .849  9 (8) .839 .725 .911 
           
   Trans-Hand (orig-typed)  114  .724 .531 .847  13 (11) .799 .651 .889 
   Trans-Typed (orig-hand) 114  .772 .581 .879  14 (12) .892 .815 .941 
           
Language Use           
   Original-Handwritten  114  .813 .682 .896  19 (17) .944 .903 .969 
   Original-Typed  114  .833 .715 .908  4 (3) .874 .784 .930 
           
   Trans-Hand (orig-typed)  114  .735 .544 .854  11 (10) .839 .724 .911 
   Trans-Typed (orig-hand) 114  .876 .789 .931  8 (7) .924 .868 .958 
           
Mechanics           
   Original-Handwritten  114  .795 .649 .886  18 (16) .884 .801 .935 
   Original-Typed  114  .835 .716 .909  6 (5) .871 .780 .928 
           
   Trans-Hand (orig-typed)  114  .716 .518 .842  16 (14) .890 .812 .940 
   Trans-Typed (orig-hand) 114  .703 .469 .839  25 (22) .928 .877 .960 
           
Overall scorings           
   Original-Handwritten  114    .819 .692 .900  N/A .955 .923 .975 
   Original-Typed  114  .842 .731 .913  N/A .925 .872 .959 
           
   Trans-Hand (orig-typed)  114  .789 .641 .883  N/A .956 .925 .976 
   Trans-Typed (orig-hand) 114  .867 .748 .930  N/A .972 .951 .984 
Note. *38 scorings per three raters. ** Interpretation of ICC: less than 0.5 (poor), between 0.5 and 0.75 (moderate), 
between 0.75 and 0.9 (good), and greater than 0.9 (excellent). 



Chapter 3 Methodology 
 

103 

ICC estimates and their 95% confidence intervals were calculated based on a mean-rating (k = 

3), absolute-agreement, 2-way mixed-effects model, using SPSS version 25. As seen in Table 

3.3, inter-rater reliability levels for both unadjusted and adjusted scorings were appropriate; 

there was not any indication of a poor agreement across raters. For the present study, the inter-

rater reliability levels after adjudication were reported because the restriction of range was 

determined prior to the rating process to ensure fairness and accuracy of the ratings awarded. 

Furthermore, it is suggested that “if reliability coefficients are adjusted for restriction of range, 

[it is necessary to] provide both adjusted and unadjusted coefficients (Pitoniak et al., 2009). 

As seen in the cell of adjusted scorings in Table 3.3, the ICC results revealed between good 

(0.75 and 0.9) and excellent (greater than 0.9) levels of inter-rater reliability on analytic scorings 

across texts, and excellent levels of inter-rater reliability on overall scorings (greater than 0.9) 

across texts. These results provide statistical evidence that high levels of rating reliability had 

been reached, thereby enabling the scores to be regarded as reliable indicators of these writers’ 

writing proficiency.  

3.4.3 Data analyses 

3.4.3.1 Retrospective cognitive processes questionnaires 

The students’ answers from the two retrospective cognitive processes questionnaires were 

analysed qualitatively and quantitatively.  

Qualitative analysis. The retrospective cognitive processes questionnaires elicited students’ 

open-ended answers about the way they produced their texts in each writing condition. Content 

analysis (Friedman, 2012; Polio, 2012) was considered appropriate for analysing students’ open-

ended responses, both qualitatively and quantitatively. Content analysis consists in compressing 

participants’ long or short answers into content categories; qualitative data are converted into 

quantitative data by counting the number of times a particular category was mentioned 

(frequency count) (Ellis & Barkhuizen, 2005; Stemler, 2001).  

The students’ answers were summarised into content categories related to the cognitive 

processes of writing. The taxonomy of cognitive processes adopted for this study (see Section 

2.2.2.2) served as a baseline to code the qualitative data. For instance, a student reported the 

following “the first thing I did was read carefully what the task was about and started generating 

ideas about the topic” (S1CA-Computer). This answer was coded within the Task 

representation cognitive process category where writers create an initial understanding and 

interpretation of the task requirements. For example, in the while-writing phase, another student 
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reported: “I was trying to give a logical order to my ideas, keeping cohesion, coherence and the 

basic structure of a text” (S23JB-Computer). This answer was coded within micro-planning 

process (content and organisation) where writers plan while writing.  

A total of 76 writing process questionnaires were downloaded from Google Docs and organised 

into two folders on the computer: 38 writing-process-computer and 38 writing-process-paper. 

Each set of questionnaires consisted of 22 samples from Group A and 16 from Group B. Each 

file was assigned a number and code, using the participants’ initials and task (e.g., S22RA-

paper). The questionnaires were then uploaded to Nvivo starter 12 for Windows, which was the 

analysis software used to code and quantify the qualitative data. Nvivo allows for coding content 

using nodes (or categories) and provides numerical frequencies per node/category. Both 

software and analysis approach provided for the codification of qualitative data by content 

categories, in which pre-determined and emergent categories contributed to developing well-

grounded interpretations. 

First, two folders were created in Nvivo; one per writing condition (CB and PB writing). I then 

created the following main codes or categories per folder: before writing, while writing, after 

writing and influence of L1 and L2. After that, I created new codes related to the cognitive 

processes within each main code/category. For instance, task representation and macro-

planning were created within the before-writing category. The same procedure was done with 

the other main codes, following the order of questions in the questionnaire and the taxonomy of 

cognitive processes. The students’ data were analysed per questionnaire and writing condition, 

and then across students’ paired samples to confirm my understanding and interpretation of a 

participant’s expressions and information. In this way, the students’ answers were coded and 

classified into the corresponding cognitive processes.  

Once coding was complete, several rounds of analyses were run to confirm that the data fitted 

to the categories and definitions and vice versa. Then a coding scheme and examples were 

provided to a second coder (see a sample in Appendix 15). The second coder was a Spanish-

speaking PhD student with experience in EFL writing, who coded 20% of the questionnaires 

set. A stratified random sampling technique (Révész, 2012) was used; that is, data were 

randomly selected, while still ensuring representation from both groups and participants across 

writing conditions. A file in Nvivo was created for the second coder, including the pre-

established categories to facilitate his coding process. He was advised to create or rename the 

codes when deemed necessary. After his preliminary coding and suggestions, several analyses 

were rerun by the researcher both in Nvivo and manually (using a tally chart) to ensure 
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consistency in coding as well as the validity and reliability of analyses and results (see below 

for inter- and intra-coder agreement analyses). 

A tally chart contained pre-determined categories related to writing cognitive processes. Data 

were tallied (using tick symbols (√)) whenever the cognitive process was identified for each 

student. The tally marks became frequencies which were counted and then compared with the 

number of frequencies obtained from the Nvivo analysis (see samples of both digital and manual 

analyses in Appendix 16). Then, the second coder recodified the same 20% of questionnaires 

using the tally chart (see a sample in Appendix 17); in this way, double coding was ensured.  

Inter-coder agreement was calculated by comparing my tally chart with that of the second coder; 

intra-coder agreement was also calculated by comparing the number of frequencies between my 

tally chart and Nvivo frequencies of the data. From these comparisons, slight differences in 

frequencies were noticed, which were revised until 100% inter-coder and intra-coder agreement 

was reached. Some excerpts are used to illustrate the defined themes and categories, and 

reported in a narrative style in Chapter Four. The excerpts were translated from Spanish into 

English by the researcher, and verified by the second coder. Finally, the students’ qualitative 

responses were converted into frequencies and analysed quantitatively. 

Quantitative analysis. Quantitative analysis was also conducted to determine whether or not 

there were significant differences in the way writers produced their texts across CB and PB 

modes. This analysis provided evidence of the potential influence of the writing medium on EFL 

test-takers’ cognitive processes. The reliability of the quantitative results in this study depends 

on the rigorous qualitative data coding process. The frequencies per cognitive process were 

counted for the quantitative analyses. The tally marks data were entered into a matrix, using a 

spreadsheet in Excel (see Figure 3.6 below). A One (1) was assigned to the cells containing a 

tick, whereas a Zero (0) was given to those containing no ticks. These values were turned into a 

dichotomous classification where One represented the presence of the cognitive process and 

Zero represented its absence.   
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Figure 3.6. Matrix of cognitive processes on a spreadsheet in Excel 

Descriptive statistics were obtained from the sum of frequencies in each category, with 

percentages used to report the number of students reporting each cognitive process across 

writing conditions. To identify whether or not there were statistically significant differences in 

EFL students’ cognitive processes across CB and PB modes, the non-parametric McNemar’s 

test was implemented. This test was suitable for the nature of the qualitative data and research 

design of this study. 

The McNemar’s test determines if a statistically significant change in proportions is present on 

a dichotomous dependent variable at two time points for the same individual (Field, 2017; 

Pallant, 2016). In other words, it determined if the proportion of frequencies reported on each 

cognitive process differed significantly between computer and paper-based writing. This test 

measured consistency in students’ responses across writing media, recognising that the students’ 

answers might have changed from one condition to the other. Thus, a higher proportion of 

answers towards a specific writing medium suggests its influence on a specific cognitive 

process.  

Analyses were carried out using SPSS version 25. The alpha value was set at the 0.05 level of 

significance, meaning that, if the P-value was less than the cut-off point, it was considered to 

indicate a significant difference between the two proportions. The frequencies/proportions of 

each cognitive process were analysed and compared across CB and PB modes. A total of 29 

comparisons were made; one analysis per cognitive process. The analyses were run first with 

the whole sample size (38 students) and then with Group A and Group B separately. The results 

of these analyses are presented in tables in Chapter Four. 
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3.4.3.2 Retrospective perception questionnaires 

Qualitative analysis. The three retrospective perception questionnaires elicited qualitative data 

on students’ perceptions of the CB and PB tests and their impact on their cognitive processes 

and performance. Students’ preferred writing assessment delivery mode was also elicited. The 

students’ open-ended answers were analysed using Content analysis in Nvivo. The coding 

process, including inter- and intra-coding were carried out as explained in Section 3.4.3.1. Pre-

determined categories, as well as categories that emerged from the data, were included in this 

analysis. For instance, pre-determined categories were related to positive and negative impacts 

of the CB and PB writing modes on cognitive processes and performance (overall scores and 

quality of the texts). As the students’ perceptions of the task were identified, their answers were 

coded against the features of the task: content and language demands, instruction, text length 

and writing time. Students’ preferences regarding assessment delivery mode were coded against 

the taxonomy of test-taker characteristics: physical, psychological and experiential. The three 

instruments were analysed simultaneously for each student to contribute to a better interpretation 

of their answers. Descriptive statistics are reported through frequencies and percentages, 

alongside illustrative excerpts for each category are provided in Chapters Four and Five. 

3.4.3.3 Retrospective interviews 

Qualitative analysis. I audio-recorded and transcribed all the interviews, and sent the transcripts 

out to each rater and lecturer for member checking. The lecturers and independent raters were 

also asked to supplement extra information in writing to clarify the researcher’s interpretation 

of some data. Once transcripts and additional data were confirmed and received, content analysis 

was conducted. Emergent categories were also included in both analyses.  

Raters’ perceptions of the quality of handwritten and typed texts were analysed against pre-

determined categories related to the text features (content, organisation, vocabulary, language 

use and mechanics). Raters’ preferences regarding assessment delivery mode were coded 

against the taxonomy of rater characteristics: physical, psychological and experiential. 

Lecturers’ data on the students’ writing context were coded against the six questions from the 

interview (see Appendix 13). Excerpts in Spanish were translated by the researcher, verified by 

the second coder, and agreed by the rater. The information provided by the lecturers is reported 

in Chapter Four, whereas findings on raters are reported in Chapter Six. 
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3.4.3.4 Scores, writing time and text length 

Data on scores (analytic and overall scores), writing time (minutes) and text length (number of 

words) were entered into a spreadsheet in Excel, and quantitative analyses were run using SPSS 

version 25. 

Quantitative analyses of scores. Each rater provided five analytic scores and one overall score 

on four datasets (original 38 PB and 38 CB texts and transcribed 38 PB and 38 CB texts). These 

scorings were uploaded into a matrix, using a spreadsheet in Excel. Then, the ratings provided 

by the three raters were averaged by the Excel programme to obtain one overall score and one 

analytic score per text, as displayed in Figure 3.7 below. Quantitative analyses were run per 

dataset: Dataset One, corresponding to students’ writing performance; and, Dataset Two, 

corresponding to raters’ scorings across original and transcribed texts. 

 
Figure 3.7. Matrix of scorings on a spreadsheet in Excel 
 

Quantitative analyses on Dataset One 

The first group of analyses was run on Dataset One. This dataset comprised the overall and 

analytic scores awarded to the original 38 CB and 38 PB texts to examine the impact of writing 

media on students’ writing performance. Mixed analysis of variances (also called two-way 

mixed ANOVA or mixed between-within ANOVA) and mixed multivariate analysis of 

variances (mixed MANOVA) for unbalanced data were the statistical tests used for quantitative 

analyses on Dataset One. These statistical tests were deemed to be compatible with the research 

design, combining the strengths of within and between-subjects analyses (Field, 2017; Larson-

Hall, 2016; Schwartz et al., 2015; Verma, 2016). Furthermore, the mixed ANOVA is very 
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sensitive in detecting the slightest variation in the levels of within-subject factors (Pallant, 2016; 

Verma, 2016), and MANOVA has the power to detect whether groups differ along a 

combination of dimensions (Field, 2017). The extent of the effects is determined by identifying 

statistically significant differences in mean scores. 

The assumptions for both parametric tests were met (Appendix 18a). All the hypotheses were 

tested at the conventional .05 alpha level, which is typically used in the social sciences to 

determine the significance of the results (Dörnyei, 2007). The results from the Mixed ANOVA 

and Mixed MANOVA analyses on overall and analytic scores were compared with the results 

from two non-parametric tests: Wilcoxon Signed-Rank for repeated measures and Mann-

Whitney U Test for between-subjects (two independent samples) (Appendix 18b). As the non-

parametric tests confirmed the results of the parametric tests, the latter were reported as they are 

more robust than their non-parametric counterparts (Field, 2017; Pallant, 2016; Verma, 2016).  

A 2 (writing media) x 2 (group) mixed ANOVA model was used to determine whether there 

were statistically significant differences in overall scores between handwritten and typed texts. 

The test also determined whether there were significant differences between groups (Group A 

and Group B) regarding overall scores. This test also analysed the interaction between writing 

media and group. In other words, the test compared whether there were statistically significant 

differences in overall scores in each group of students across handwritten and typed texts. 

A 2 (writing media) x 2 (group) mixed MANOVA model was used to determine whether or not 

there were statistically significant differences in five analytic scores (or performance in five 

language aspects: content, organisation, vocabulary, language use and mechanics) between 

handwritten and typed texts. The test also determined whether or not there were significant 

differences between groups regarding analytic scores. This test also analysed the interaction 

between writing media and group. In other words, the test compared whether there were 

statistically significant differences in analytic scores in each group of students across 

handwritten and typed texts. If Mixed MANOVA indicated a significant effect, then the results 

of univariate repeated measures (RM) ANOVA should be examined.  

Quantitative analyses on Dataset Two 

The second group of analyses was run on Dataset Two. This dataset comprised the overall and 

analytic scores awarded to the original 38 CB and 38 PB texts and their transcribed 38 CB and 

38 PB counterparts to examine the impact of text format on raters’ scorings. RM ANOVA and 

RM MANOVA were used for such purpose. According to Weigle (2002), “a complementary 
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approach to investigating inter-rater reliability, particularly when more than two raters are 

involved, is through the analysis of variance (ANOVA)” (p.135). An ANOVA can be used to 

determine whether there are statistical differences between mean scores because some raters can 

give higher or lower scores regardless of their correlation. Therefore, the RM ANOVA and RM 

MANOVA statistical analyses were used to compare the differences in mean scores awarded by 

the same group of raters to the same text across two formats.  

Furthermore, the RM ANOVA and RM MANOVA statistical models were deemed to be 

compatible with the research design, and have the strengths of within-subjects/repeated-

measures analyses (Larson-Hall, 2016; Schwartz et al., 2015; Verma, 2016). Although other 

sophisticated statistical methods or analyses, such as factor analysis, multifaceted Rasch 

modelling and generalizability theory can analyse more than one facet at a time (e.g., task 

difficulty, rater leniency or severity) (Eckes et al., 2016; Weigle, 2016), Stemler and Tsai (2008) 

suggest that sophisticated statistical analyses are not always required once the selected measure 

provides useful information and fits the purposes of the study. 

The assumptions for RM ANOVA and RM MANOVA were checked and tested at the 

conventional .05 alpha level. The assumptions for RM ANOVA were met, whereas multivariate 

normality for RM MANOVA was met in three out of 20 sets of scorings (Appendix 18c). 

According to Verma (2016), MANOVA is very robust against the violation of normality. 

Nonetheless, the RM ANOVA and RM MANOVA results were compared with the Wilcoxon 

Signed-Rank non-parametric test for non-normally distributed data (Appendix 18d). As the non-

parametric tests confirmed the results of the parametric tests, the latter were reported for being 

more robust than their non-parametric counterparts (Field, 2017; Pallant, 2016; Verma, 2016). 

RM ANOVA (or one-way RM ANOVA or one-way within-subjects ANOVA) is used to 

determine whether the performance of the same participants vary at two or more time periods 

or under two different conditions or treatments (Pallant, 2016). In this sense, this statistical test 

was used in this study to determine whether or not the overall scores awarded by the raters 

differed significantly between the original and transcribed texts. It is necessary to remind that 

the overall scores resulted from averaging the five analytic scores. Two RM ANOVA analyses 

were run separately on overall scores. The first analysis compared the overall scores awarded 

by the raters to the original 38 PB texts with those awarded to their transcribed 38 CB versions. 

The second analysis compared the overall scores awarded to the original 38 CB texts with those 

awarded to their transcribed 38 PB versions.  
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RM MANOVA, on the other hand, is used to determine whether participants’ performance (in 

several related measurements) varies at two or more time periods or under two different 

conditions or treatments (Pallant, 2016; Verma, 2016). In this regard, RM MANOVA was used 

to determine whether or not the analytic scores (content, organisation, language use, vocabulary 

and mechanics) awarded by the raters differed significantly across the original and transcribed 

texts. Two RM MANOVA analyses were run separately on analytic scorings. The first analysis 

compared the five analytic scores awarded to the original 38 PB texts with those awarded to 

their transcribed 38 CB versions. The second analysis compared the five analytic scores awarded 

to the original 38 CB texts with those awarded to their transcribed 38 PB versions.  

Quantitative analyses of writing time and text length. Data on text length (word counts) and 

writing time (minutes) were also uploaded into a spreadsheet in Excel (see matrix in Figure 3.8) 

and analysed to compare how text length and students’ time on task differed across CB and PB 

writing tests. 

 
Figure 3.8. Matrix of writing time and text length on a spreadsheet in Excel 

Two separate mixed ANOVA analyses were run on text length and writing time. A 2 (writing 

media) x 2 (group) mixed ANOVA model helped to determine whether or not there were 

statistically significant differences in text length across handwritten and typed texts and in the 

time students took to perform each task across writing conditions. The test also helped to 

determine whether or not there were significant differences between groups regarding text 

length and writing time. This test also analysed the interaction between writing media and group. 

The test compared whether there were significant differences in writing time and text length (in 

separate analyses) in each group of students across CB and PB modes. 
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The reports of the quantitative analyses included the descriptive statistics (sample, means and 

standard deviations) and inferential statistics (statistical significance, confidence intervals and 

effect sizes). The main effect results were reported using Pillai's Trace test statistic because it is 

robust and powerful with unequal group sizes, and when the assumptions of homogeneity of 

covariance matrices are met (Field, 2017; Verma, 2016). The effect sizes report the level of 

variation of one variable over the other. Partial eta-squared (𝜂𝜂2) was used to report effect sizes 

in this study: ≥ .01 indicates a small effect size; ≥ .06 indicates a moderate effect size; and ≥ .14 

indicates a large effect size (Cohen, 1988; Pallant, 2016).   

3.5 Research Validity and Reliability  

3.5.1 Validity 

Validity is related to the congruence of the research as a whole, which entails an appropriate 

selection of measures to investigate the construct of the study (Creswell, 2014; Mackey & Gass, 

2005; Loewen & Plonsky, 2016). A series of research validities were considered in this 

investigation. 

Construct validity was attained by selecting adequate research methods and measures to 

investigate L2 writing cognitive processes, performance, text quality and rater reliability across 

CB and PB writing assessments. The research instrument design and decisions were informed 

by theoretical and empirical research on L2 writing composition and assessment. Furthermore, 

the instruments were reviewed and piloted to confirm that they measured what was needed.   

Face validity or context validity was ensured by designing the research instruments based on the 

participants’ characteristics and context.  

Ecological validity was attained by conducting this research in the language classroom in a 

classroom-based assessment context.  

Internal validity was reached by recruiting voluntary participants, who met the requirement for 

this study. The sample was representative of the research setting population. Triangulation and 

complementarity allowed the collection of data from different sources and enabled the research 

questions to be answered from both objective and subjective perspectives. Member checks were 

done by handing over the transcriptions from the interviews to raters and lecturers to confirm 

their content and the researcher’s interpretation. Sample size was enough to run inferential 

analyses.  
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External validity: a detailed description of participants, research context, procedures and 

measures was provided to facilitate further replication studies. Although the findings might not 

be generalisable to a broader population, due to the small sample size of this study and particular 

characteristics of the participants in this context, the research design was considered sufficiently 

robust that the findings might inform and be compared with other FL settings. 

3.5.2 Reliability 

Reliability deals with the consistency of data coding and scores and replicability of the research 

results (Creswell, 2014; Mackey & Gass, 2005). In this study, systematic and objective coding 

procedures were carried out on the qualitative data, achieving 100% of inter- and intra-coding 

agreement. Likewise, a systematic review of the rating scale and adequate rating procedures led 

to high levels of inter-rater reliability of scorings.  

3.6 Ethical Considerations 

Ethics approval from the University of Auckland Human Participants Ethics Committee 

(UAHPEC) was obtained to conduct this investigation. A code of ethics was followed, 

respecting the participants’ privacy and regular academic activities. The participants’ identity 

and confidentiality were protected by using informed consent, codes and pseudonyms. No 

potential risks were identified as data collection was carried out in the participants’ context and 

participants were not exposed to any harm. As I belong to the participants’ cultural background, 

I was able to mediate any culturally sensitivity issue.  

3.7 Concluding Remarks  

This chapter has described the methods used in this investigation to investigate the comparative 

validity of CB and PB writing tests and differences in impact on EFL test-takers and raters. The 

pragmatic paradigm, entailing a mixed-methods research approach, was suitable for this 

purpose. In using a convergent parallel mixed-research design, the qualitative data played a 

supplementary role to complement and explain the quantitative data. The present study 

investigated the construct of writing ability and the appropriacy of the validation of both CB 

and PB writing tests from a sociocognitive perspective, an approach which has not been widely 

adopted in previous studies. This perspective helps to understand the interactions between the 

writer, text, rater and context of writing assessment. Furthermore, ecological validity was 

attained as the writing medium factor was investigated in classroom-based writing assessment, 

which represents a naturalistic context.  
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The current study also aimed to achieve the following methodological improvements from 

previous studies, which are described in this chapter. First, a mixed design (quasi-experimental 

study) with counterbalancing of conditions is a robust design to study this phenomenon with a 

small sample size, compared with designs that do not implement repeated measures with the 

same participants. Second, the study investigated the students’ cognitive processes across 

writing conditions to better interpret test scores. Third, students’ writing performance was 

investigated through both overall and analytic scores as well as text length and writing time. 

Fourth, the impact of text format on rater reliability was investigated using four sets of texts and 

analyses: original CB and PB texts and their transcribed CB and PB counterparts. Fifth, the 

study included the voices of the students and raters and inquired into their preferences. 

This chapter also describes how evidence of the impact of the writing medium on students’ 

cognitive processes, performance and raters’ scorings was collected to investigate the validity 

of the PB and CB tests, and to confirm whether or not the CB and PB modes are irrelevant 

variables in the assessment of L2 writing. The next three chapters present the findings of this 

study: Chapter Four focuses on the EFL test-takers’ cognitive processes across PB and CB 

writing tests; Chapter Five presents the findings on test-takers’ performance (scores, writing 

time and text length) alongside their perceptions of performance and preferences regarding 

writing medium; and Chapter Six presents the findings on raters’ scorings, perceptions of text 

quality and their preferred writing assessment delivery mode.  
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Chapter 4. EFL Test-takers’ Cognitive Processes  

How does the writing medium affect test-takers’ cognitive processes?  

The present study defines writing ability from a sociocogntive perspective of language and 

language assessment; it views writing as both cognitive and social. Writing, either on the 

computer or on paper, entails cognitive abilities, such as planning, monitoring and revising, and 

is also used for communicative purposes. From a sociocognitive view of writing assessment, the 

writing test should allow test-takers to demonstrate their cognitive abilities and language use for 

communicative purposes (Shaw & Weir, 2007). As writing is influenced by contextual factors, 

the writing medium, as a contextual factor of the writing task, might impact the way writers 

produce their texts and the language they use. This study, therefore, examined the impact of CB 

and PB tests on EFL test-takers’ cognitive processes through the following research questions: 

• RQ1 How do EFL students’ cognitive processes differ across CB and PB writing tests? 

• RQ3 How do EFL students perceive their cognitive processes and performance across CB 

and PB writing tests? 

In this chapter, the findings on students’ perceptions of their cognitive processes, which is part 

of RQ3, is reported and the students’ perceptions of performance, related to scores, is reported 

in Chapter Five. This chapter first provides contextual information about students’ writing in 

the language course. It then presents the findings on how EFL students’ cognitive processes 

differed between CB and PB writing tests, divided into two parts: findings from the retrospective 

cogntive processes questionnaires fisrt, followed by the findings on students’ perceptions of the 

impact of the writing media on their cognitive processes (perception questionnaires). 

4.1 The EFL Students’ Writing Context  

As previously stated, two intact classes from an EFL setting were involved in this study. Thirty-

eight second-year undergraduates from a pre-service language education programme in foreign 

languages (English and French) in Colombia were the EFL test-takers in this investigation. 

These participants were young adult learners at the upper-intermediate English language level 

(Independent users at B2 on the CEFR). They were familiar with academic writing, such as 

essays and reports, in both paper- and computer-based modes; however, for them, writing 

assessment was generally paper-based. This traditional type of assessment differs from 

computer-based writing assessment, which is used currently by international standardised 

language tests to assess the writing ability of university students. It is hypothesised that, the 
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performance of these students, who are not exposed to both modes of assessments, might differ 

in each medium.  

To gain insights into the students’ writing context in the language course as well as to identify 

whether the lecturers’ instruction differed in ways that might have impacted students’ 

performance in the current research, the lecturers of the students were interviewed at the end of 

the study. The lecturers were asked to describe their approach to teaching writing, writing topics 

used for the tasks, writing assessment practice and perceptions of students’ writing.  

4.1.1 The lecturers’ writing teaching approach 

Writing was not the core of the language course in which data were collected; it was integrated 

with listening, reading and speaking. Both lecturers, Antonio from Group A (GA) and Camilo 

from Group B (GB), reported implementing a communicative and process-oriented approach to 

writing (Grabe & Kaplan, 1996; Hyland, 2010), as prescribed by the course syllabus (Appendix 

2). With this approach students learn how to communicate and express their ideas in a scaffolded 

way through collaborative learning and peers’ and teacher’s feedback. Both lecturers reported 

that they taught the students about descriptive and expository essays and how to plan and revise 

their texts, as seen in the following excerpts:  

We worked on describing events, so the students were supposed to write an introduction, 
say what usually people do in the celebrations and what happens during the celebrations, 
and close the essay with a personal statement or opinion or recommendation of whether 
or not going to the event. So, this was a post on the blog, and they had to post it and 
comment on two students’ essays, and they were also supposed to correct grammar 
mistakes...  
 
…Then we work on the outline, you know, this is the outline, and these are the ideas you 
are supposed to include here. I work with them on the idea of, you know, you see your 
plan, you make some notes on what you’re gonna write about, and then you draft the 
paper… Officially, the syllabus establishes that they have to write descriptive essays or 
descriptive writing… So, they’ve been writing about describing events, describing 
things, also objects. Now we are starting a unit on letters. (Antonio, GA) 
 
In this course, we’ve been working on the basic structure of descriptive and expository 
texts. Later in the course, about this week, we would work on the structure of letters. So, 
the writing in this course is structured around text typologies, and that’s basically how 
we organise it and how we approach it. And yes, I also taught, you know, the writing 
process, the stages of planning, writing and editing, and especially how to make a good 
outline for a text. And, of course, through the feedback to the text, I also try to emphasise 
mechanics and grammar. (Camilo, GB) 
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From these excerpts, it can be seen that both groups experienced a communicative process-

oriented approach to writing and were familiar with descriptive-expository essays when they 

performed the writing tasks in this study. 

4.1.2 Writing topics used for the tasks 

Social media and technological devices were the topics used for the two writing tasks in this 

study. These topics were part of the course programme; however, each lecturer addressed them 

differently. Antonio (GA) noted that students read and “reported on short studies about the role 

of social media like Facebook, but the discussions were [broad].” Instead, Camilo (GB)’s group 

discussed the topic and  

had to do one essay in class about the advantages and disadvantages of living on their 
own when they start college. The other assignment was about whether teenagers should 
be allowed to surf or use social networks all the time or as much time as they want, or 
they should be limited or controlled by their parents. (Camilo, GB) 

It seems that both groups were familiar with the writing topics, and with providing opinions on 

familiar topics when they performed the writing tasks in this study, although the lecturers’ 

activities differeed.     

4.1.3 Class activities and assessment involving CB and PB writing 

The class activities involved both computer and pen-and-paper writing. In contrast, writing 

assessment was generally paper-based in both groups, as also reported by the students (see 

Section 3.3.2.1). Antonio (GA) employed blogs for a number of writing tasks in the course, 

whereas pen and paper were used for the writing tests:  

So, the class is organised by tasks… For example, we have a blog… the students make 
a recording of a story…and then they post the video on the blog, and then they have to 
respond to two videos minimum, and the response is in writing. So, that’s the integration 
of the writing part… I engage with them more in communication about the content rather 
than the writing itself… What I do is I make notes on the most common mistakes, and 
then I point them at out when we are in class…  
 
…another kind of writing they do is when I hand in worksheets and sometimes is 
grammar exercises or worksheets where they have to write one paragraph at most… 
That’s the only case where they write on paper... And the other type of writing they’ve 
done is the quiz, a quiz I gave them on writing, and that one I took a little more time to 
provide feedback… I call it quizzes because they’re short… And that one is a reflection 
of the online activity because basically, the quiz was to write about one event you 
attended or a celebration. They did one on the blog… they didn’t write the same thing 
because that’s basically impossible, but they had the structure of the introduction, the 
second paragraph, third, fourth paragraph, and so, that’s how it happened. (Antonio, 
GA) 
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Camilo (GB) used Microsoft Word for the writing tasks in the course but, as for the students in 

Antonio’s) class, the mid-term exam was pen and paper: 

Well, usually the assignments have been on the computer… They have to write using the 
word processor, and they give me the text, I give them feedback, and then they produce 
a second version, but in the test, they wrote pen and paper… For the mid-term exam, 
one topic that we have been working on is the idea of journeys and trips, and how travel 
can change your life. So the question for the mid-term test was to narrate either their 
best or worst travel or experience or journey, and then they had to explain why, but they 
did it paper-based. (Antonio, GA) 

Although both lecturers used both writing media in their teaching practices, they reported that 

computer-based writing assessment might be more practical, facilitating readers/raters’ reading 

and avoiding potential issues with handwriting such as illegibility. Antonio (GA) acknowledged, 

however, that he was not sure about the potential differences across writing media: 

I think the computer helps a lot because you don’t have to deal with students’ 
handwriting, which sometimes is messy, and you have a hard time understanding what 
they say. And you sometimes say, this is a spelling mistake, but then you’re not sure if 
this is just the handwriting. … I am not sure about the advantages of each assessment 
type, but both must offer advantages that can be explored. I do find more convenient 
computer assessment because instructors can have a hard time trying to decipher 
students’ ideas, while this wouldn’t happen when students write their compositions on a 
word processor.  (Antonio, GA) 

Likewise, Camilo (GB) reported that there are more advantages in using computers to assess 

students’ writing and provide feedback. He considers that computer-based writing is more 

authentic, given that computers are used for academic writing and daily life purposes, such as 

forms and applications. To him, it is more reliable to assess students’ writing under the same 

assessment conditions: 

Giving students the possibility of choosing whether they want to write via computer or 
paper and pencil would be very democratic but could hinder reliability, not everyone 
taking the test under the same conditions... I think that for assessment purposes, 
computer-based writing is more appropriate. The reason is that external variables, such 
as handwriting, are excluded, and the assessment can be based on students’ actual 
performance. 
Another thing is that computer-based writing is authentic as it is the more frequently 
writing medium nowadays. For any job students might have in the future or any 
application forms or letters, they will probably be asked to type the texts. Finally, I think 
students are more fluent typing than handwriting; this would be an advantage for most 
of them.  
 

The previous quotes demonstrate that both lecturers fostered students’ writing, mainly through 

computer-based writing tasks where performance would then be assessed by pen and paper. It 
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seems that both lecturers assumed that students’ writing performance is equivalent across the 

two assessment conditions. It also appears that the lecturers ignore the potential differences and 

impacts that the CB and PB modes might have on students’ writing performance.   

4.1.4 Lecturers’ perceptions of students’ writing  

Both lecturers claimed that the students were not familiar with the writing process (e.g., 

planning, revising) at the beginning of the course; however, they also said they thought students’ 

writing skills improved gradually due to instruction:  

Well, at the beginning of the course, I know they usually don’t plan. I mean, if you ask 
them, they normally tell you that they do plan but I never, well, at that point, I didn’t see 
them plan….Now, well, in the middle, of course, because we have had this intentional 
emphasis on planning and outlining, well, now they do it. And, by the end of the course, 
I think they are a little bit more conscious of the importance of planning. However, these 
are things that people don’t automatically internalise, right? So, they are aware, some 
of them are doing it, but some others are still just jumping into writing.  (Camilo, GB) 
 
It seems they didn’t know about text structure because when you asked them to write, 
especially the first assignment, it was kind of free form, you know, like they just gave 
opinions… I would say that they mostly focused on paragraph writing in the first or 
second semester, and I would venture to say that maybe this is the first time they write 
an essay that is longer than three paragraphs or with that structure.  (Antonio, GA) 
 

Antonio (GA) said he thought that the students would perform better on the computer “because 

they have more chances to revise, or the computer corrects their writing.”  In contrast, Camilo 

(GB) speculated that the students would perform better on paper because they were faster in the 

paper-based writing task, probably being more concise and selective with the ideas:  

Ok, well, I don’t know, I have a hunch that they will probably do better in the paper-
based writing task… because I think, when they did it, they finished faster, which is a 
good sign. Then, again, if they wrote a text of the required length when writing by hand 
they would go to the point because it’s tiring, right? So, probably they would write more 
to the point and avoid the adding of unnecessary details that I think happens when they 
write on the computer. (Camilo, GB) 

In summary, the lecturers’ description of the students’ writing context and performance 

suggested that both groups were academically comparable. Both groups were familiar with the 

writing process, genre, topics and writing media. Likewise, writing assessment was paper-based 

in both groups. From these accounts, it was apparent there were no potential differences 

regarding teaching instruction that might have affected group performance negatively; on the 

contrary, the lecturers’ teaching practices could have impacted students’ writing performance 

positively. The following section presents the findings on how EFL students’ cognitive 

processes differed across CB and PB writing tests. 
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4.2 How Did Test-takers’ Cognitive Processes Differ across CB and PB 

Writing Tests?  

The first research question of this study examined how EFL students’ cognitive processes 

differed across CB and PB writing tests. To provide answers to this research question, this study 

employed two comparable descriptive-expository writing tasks (Appendix 5) and two 

retrospective writing process questionnaires (Appendix 6). The retrospective writing process 

questionnaires elicited students’ self-reported behavioural data (cognitive processes) on what 

they did before, while and after writing. Specific open-ended questions were used to inquire into 

how the students planned, formulated and revised their texts in each writing condition. The 

students’ data were analysed qualitatively and quantitatively. The qualitative analysis identified 

the cognitive processes conducted by each student in each writing stage and mode, whereas the 

quantitative analyses determined whether there were statistically significant differences in 

writing process across CB and PB modes.  

Tables 4.1 and 4.2 show the main cognitive processes and sub-processes identified from the 

students’ self-reported data, for the whole group (Table 4.1) and each individual group (Table 

4.2). The tables also present the results from the McNemar’s test, which will be cross-referenced 

with the qualitative findings. For the sake of brevity, the main emphasis will be on the overall 

results (Table 4.1) but without neglecting important results from the individual analyses per 

group. Excerpts will be used to illustrate each cognitive process. 
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Table 4.1.  
Students’ Cognitive Processes across CB and PB Tests 

Main Cognitive processes and sub-processes 

Descriptive Statistics 
McNemar’s 

(2 tailed) 
sig 

Computer 
N = 38 (%) 

Paper 
N = 38 (%) 

Before writing    
    Task representation 8 (21.0) 8 (21.0) 1.00 
    Macro-planning 38 (100) 38 (100) 1.00 
          Macro-planning of content 25 (65.8) 23 (60.5) .791 
          Macro-planning of content and organisation 13 (34.2) 15 (39.4) .791 

While writing    
     Micro-planning 38 (100) 38 (100) 1.00 
          Micro-planning of content 16 (42.1) 16 (42.1) 1.00 
          Micro-planning of content and organisation 22 (57.9) 22 (57.9) 1.00 
          Reader awareness 8 (21.0) 7 (18.4) 1.00 
    Online monitoring and revising 36 (94.7) 38 (100) .500 
          Online high-level revisions   36 (94.7) 38 (100) .500 
                Online revisions on content 23 (60.5) 24 (63.2) 1.00 
                Online revisions on content and organisation 13 (34.2) 14 (36.8) 1.00 
                Task monitoring 8 (21.0) 3 (8.0) .070 
         Online low-level revisions  34 (89.5) 37 (97.4) .375 
                Online revisions on mechanics   32 (84.2) 33 (86.8) 1.00 
                Online revisions on vocabulary 26 (68.4) 32 (84.2) .109 
                Online revisions on language use 24 (63.2) 28 (73.7) .388 

After-writing    
     After-writing monitoring and revising 18 (47.4) 10 (26.3) .077 
         After-writing high-level revisions  16 (42.1) 8 (21.0) .057 
                After-writing revisions on content 7 (18.4) 3 (8.0) .219 
                After-writing revisions on content and organisation 9 (23.7) 5 (13.1) .289 
         After-writing low-level revisions 16 (42.1) 9 (23.6) .167 
                After-writing revisions on mechanics   15 (39.5) 6 (15.8) .064 
                After-writing revisions on vocabulary  9 (23.7) 6 (15.8) .581 
                After-writing revisions on language use  12 (31.6) 5 (13.1) .118 
Throughout the writing process    
     Translation   38 (100) 38 (100) 1.00 
          Translating abstract ideas to linguistic form 38 (100) 38 (100) 1.00 
               Translating abstract ideas to ling. form in L2   10 (26.3) 7 (18.4) .508 
               Translating abstract ideas to ling. form in L1 and L2 28 (73.7) 31 (81.6) .508 
          Translating ideas from L1 to L2  28 (73.7) 31 (81.6) .508 
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Table 4.2.  
Students’ Cognitive Processes across CB and PB Tests and per Group 

 

Main Cognitive processes and sub-processes 
Group A  Group B 

Computer 
n = 22 (%) 

Paper 
n = 22 (%) 

McNemar’s 
(2 tailed) Sig 

 Computer 
n = 16 (%) 

Paper 
n = 16 (%) 

McNemar’s 
(2 tailed) Sig 

Task representation 6 (27.2) 8 (36.3) .727  2 (12.5) 0 (0.0) .500 
Macro-planning 22 (100) 22 (100) 1.00  16 (100) 16 (100) 1.00 
     Macro-planning of content 15 (68.1) 11 (50) .289  10 (62.5) 12 (75.0) .687 
     Macro-planning of content and organisation 7 (31.8) 11 (50) .289  6 (37.5) 4 (25.0) .687 
Micro-planning 22 (100) 22 (100) 1.00  16 (100) 16 (100) 1.00 
     Micro-planning of content 10 (45.4) 10 (45.4) 1.00  6 (37.5) 6 (37.5) 1.00 
     Micro-planning of content and organisation 12 (54.5) 12 (54.5) 1.00  10 (62.5) 10 (62.5) 1.00 
     Reader awareness 6 (27.2) 4 (18.1) .625  2 (12.5) 3 (18.8) 1.00 
Monitoring and revising 22 (100) 22 (100) 1.00  16 (100) 16 (100) 1.00 
     Online monitoring and revising 21 (95.4) 22 (100) 1.00  15 (93.7) 16 (100) 1.00 
          Online high-level revisions   21 (95.4) 22 (100) 1.00  15 (93.7) 16 (100) 1.00 
                Online revisions on content 15 (68.1) 15 (68.1) 1.00  8 (50.0) 9 (56.2) 1.00 
                Online revisions on content and organisation 6 (27.2) 7 (31.8) 1.00  7 (43.7) 7 (43.7) 1.00 
                 Task monitoring 3 (13.6) 2 (9.0) 1.00  5 (31.2) 1 (6.2) .125 
          Online low-level revisions  19 (86.3) 22 (100) .250  15 (93.7) 15 (93.7) 1.00 
                Online revisions on mechanics   19 (86.3) 20 (90.9) 1.00  13 (81.2) 13 (81.2) 1.00 
                Online revisions on vocabulary 15 (68.1) 20 (90.9) .063  11 (68.7) 12 (75.0) 1.00 
                Online revisions on language use 16 (72.7) 17 (77.2) 1.00  8 (50.0) 11 (68.7) .375 
     After-writing monitoring and revising 10 (45.4) 9 (40.9) 1.00  8 (50.0) 1 (6.2) .016 
          After-writing high-level revisions  8 (36.3) 7 (31.8) 1.00  8 (50.0) 1 (6.2) .016 
                After-writing revisions on content 4 (18.1) 3 (13.6) 1.00  3 (18.7) 0 (0.0) .250 
                After-writing revisions on content and organisation 4 (18.1) 4 (18.1) 1.00  5 (31.2) 1 (6.2) .125 
          After-writing low-level revisions 8 (36.3) 8 (36.3) 1.00  8 (50.0) 1 (6.2) .016 
                After-writing revisions on mechanics   8 (36.3) 5 (22.7) .581  6 (37.5) 1 (6.2) .125 
                After-writing revisions on vocabulary  5 (22.7) 5 (22.7) 1.00  4 (25.0) 1 (6.2) .375 
                After-writing revisions on language use  6 (27.2) 4 (18.1) .727  6 (37.5) 1 (6.2) .125 
Translation   22 (100) 22 (100) 1.00  16 (100) 16 (100) 1.00 
     Translating abstract ideas to linguistic form 22 (100) 22 (100) 1.00  16 (100) 16 (100) 1.00 
          Translating abst. ideas to ling. form in L2   5 (22.7) 5 (22.7) 1.00  5 (31.2) 2 (12.5) .250 
          Translating abst. ideas to ling. form in L1 and L2 17 (77.2) 17 (77.2) 1.00  11 (68.7) 14 (87.5) .250 
     Translating ideas from L1 to L2  17 (77.2) 17 (77.2) 1.00  11 (68.7) 14 (87.5) .250 
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The first part of the retrospective writing process questionnaire asked the students to report on 

how and what they planned before writing. From the students’ answers, Task representation and 

Macro-planning were the main cognitive processes applied during this initial writing stage. 

4.2.1 Task representation 

Task representation is part of a conceptualisation cognitive stage during which writers create an 

initial understanding and interpretation of the task requirements. Task representation was 

identified in the reports of very few students. Eight (21%) students in the CB mode and eight 

(21%) in the PB mode mentioned that they read the prompt before writing to have a clear 

understanding of the task requirements. The McNemar’s test revealed that there were no 

statistically significant differences in the proportions of responses related to task representation 

across writing media. The following excerpts illustrate the task representation process across 

writing modes: 

 “The first thing I did was read carefully what the task was about and started generating 
ideas about the topic” (S1CA-Computer)3 
 
“I started reading the writing prompt and thought about its requirements. I thought 
about how I would start and how to meet the requirements” (S20YT-Computer) 
 
“Before writing, I read the prompt carefully and selected keywords that would be the 
main ideas of the text. I selected anecdotes to complement the main ideas and 
brainstormed others to have an appropriate ending” (S16AR-Paper) 
 
“From the moment I read the instruction, I began to think about what topic to write. 
After reading the requirement of 250 words, I began to think about the content and the 
way I would organise the text” (S7GH-Paper) 

 
From the above excerpts, it is evident that, as a result of task representation, these writers 

generated ideas and made quick decisions about their planning. Thus, task representation and 

macro-planning seemed to be two overlapping cognitive processes. 

4.2.2 Macro-planning 

Macro-planning was also identified at the before-writing stage across writing conditions. During 

this process, writers gather ideas, drawing on their own experiences in the world, identify major 

constraints and determine what is necessary for successful task completion, such as content, 

genre, readership and goals. Writers also think of a provisional, abstract organisation of ideas in 

relation to the whole text. Macro-planning was identified in the reports of all 38 students (100%) 

across CB and PB modes. However, students’ answers revealed two types of macro-planning: 

 
3 Instrument coding convention: S1CA-Computer: student1-initial names-computer task 
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macro-planning of content, which focuses on ideas, in which no provisional organisation is 

considered; and macro-planning of content and organisation, which includes both planning of 

ideas (content) and a provisional organisation in the text.  

4.2.2.1 Macro-planning of content 

Twenty-five students (65.8%) in the CB mode and 23 (60.5%) in the PB mode drew on content 

knowledge to plan their texts. The students reported that they started generating ideas about the 

topic and retrieved memories and experiences about the use of technological devices and social 

media before writing. The students’ reports did not make any reference to text organisation, but 

reported selecting the ideas they wanted to include. Some students expressed that their planning 

was not comprehensive because they only thought about content. Nevertheless, their answers 

were coded into macro-planning of content because their planning drew on their levels of 

familiarity and experience with the topic.  

As with task representation, there were no statistically significant differences in the proportion 

of responses on macro-planning of content across writing conditions. The following excerpts 

illustrate how these students planned their texts around content in each writing mode:   

“Before I started writing, I thought about the technological device I use the most. Then, 
I started thinking about what to write, including anecdotes and things like that”(S10DP-
Computer) 
 
“Before writing the text, I took a few minutes to plan and choose a title mentally. I chose 
the main idea and the anecdotes I wanted to share” (S16A-Computer) 
 
“I started choosing a topic. After that, I took a few minutes to remember my beginnings 
with that social network; and, then, I started writing. The rest of the writing flowed as I 
was writing” (S34EP-Paper) 
 
“Honestly, I did not plan a structure, but I did think about possible ideas to write” 
(S6JG-Paper) 
 
“I did not do any planning. I just thought about the social network I spend more time on 
and began to write what came to my mind” (S31CO-Paper) 
 
“I did not plan the text. I started thinking about which option I liked the most and which 
one I used the most. After selecting the option, I started writing the text” (S2VA-
Computer) 
 

4.2.2.2 Macro-planning of content and organisation 

Few students did more elaborate planning, which included the planning of ideas and a 

provisional organisation of the text. The students’ answers, reporting substantial planning of the 
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text, such as the introduction and body, were included in this category. Thirteen students 

(34.2%) in the CB mode and 15 (39.4%) in the PB mode reported that they selected the topic, 

generated and gathered ideas and organised them provisionally before writing. The results from 

the McNemar’s test revealed no significant influence of the writing media on this cognitive 

process. The following quotes illustrate macro-planning of content and organisation: 

“Before writing, I did a mental mind map. I thought about the social network I was more 
familiar with… After that, I thought about the structure; that is, for the introduction, I 
thought it was appropriate to explain how it all began; for the body, mention the 
advantages and disadvantages; and, for the conclusion, describe the way that experience 
influenced my life” (S17JR-Computer) 
 
“The first thing I thought was to divide the text into two parts. The first part would define 
Wikipedia, and the second part would describe my experiences with it” (S3CA-
Computer) 
 
“Before writing the text, I thought about how it would be structured, how many 
paragraphs it would have, and which idea would go into each paragraph” (S35DR-
Paper) 
 
“Before writing the text, I chose one of the technological devices. I also thought that it 
would be interesting to write the text chronologically, starting from my first contact with 
one of these devices to then explain their technological evolution” (S21KU-Paper) 

The previous quotes evidence the students’ planning practices across writing media. Whereas a 

few students did a complete plan, most seemed to be unaware of making a plan and its 

importance. However, regardless of the type of planning, the McNemar’s test results revealed 

that there were no statistically significant differences in the proportion of responses on macro-

planning (macro-planning of content and macro-planning of content and organisation) across 

PB and CB modes, per group and whole sample. The results suggest that the writing medium 

did not impact on how writers planned their texts before writing.  

The second part of the questionnaire aimed to identify what students did while writing. They 

were asked to report on how and what aspects of the texts they revised. From the students’ 

answers, Micro-planning and Online monitoring and revising were two overlapping cognitive 

processes, identified during this writing stage. 

4.2.3 Micro-planning 

Micro-planning is done while writing; it can take place at the sentence or paragraph level, 

aligning with the overall goal of the writing task. Even when writers have done initial planning, 

they pause to think what to write next, modify their initial planning and plan new ideas while 

writing. Organisation also takes place during this writing stage because writers think of the 
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ordering, relevance and relationship of ideas while writing. Micro-planning was identified in 

the answers of all 38 students (100%) across writing modes. However, the students’ answers 

were classified into micro-planning of content and micro-planning of content and organisation. 

The results of the McNemar’s test revealed no significant differences in the proportion of 

responses on both types of micro-planning across writing modes, indicating once again that the 

writing medium did not influence significantly these cognitive processes. 

4.2.3.1 Micro-planning of content 

Sixteen students (42.1%) in each writing condition reported that they planned what to write next 

while writing, as exemplified below: 

“I thought about the content of the text as such, specifically about the experiences I 
wanted to include” (S27JG-Paper) 

“While I was writing, I started remembering my personal experiences with cell phones 
and thought about which experiences to include. To me it was important to develop my 
ideas and make them understandable. Of course, I also paused to check grammar and 
spelling to make sure everything was correct” (S22DV-Paper) 

“All I did was delve into my memories and know exactly how I felt during those 
experiences. I paused for a few moments to think of other ideas I could mention” 
(S18AR-Computer) 
 
“Honestly, I only worried about writing what I was asked to write. I did not bother 
thinking of some kind of structure to develop the text. I just did it as if I was telling 
something to a friend by E-mail. Nonetheless, I did care about the correct use of 
grammar, spelling and punctuation”(S30SH-Computer) 
 

Unlike the previous students who focused on planning content while writing, a larger number 

of students engaged in micro-planning of content and organisation, probably as a result of the 

lack of macro-planning before writing.   

4.2.3.2 Micro-planning of content and organisation 

Twenty-two students (57.9%) in each writing condition reported that they retrieved memories 

about their experiences with social media and technological devices, included new ideas and 

discarded others while writing. They also reported thinking about how to organise their ideas 

coherently and cohesively:  

“I frequently paused while writing, especially to think what to write next. It was difficult 
for me this time. I felt that my ideas were not clear and organised. I thought a lot about 
that” (S38MV-Paper) 
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“While I was writing the text, the draft I had in my mind changed; some ideas were 
excluded, some others were modified, and new ideas came up” (S7GH-Paper) 
 
“I was remembering the events and selecting those that were important for the story… I 
was also worried about complying with the word limit and structure of descriptive texts” 
(S13VQ-Paper) 
 
“I focused on the emotions and my experiences with cell phones. I decided that I would 
always include a description of the cell phones in the paragraphs I would mention my 
experiences with these devices” (S71JG-Computer) 
 
“I was trying to give a logical order to my ideas, keeping cohesion, coherence and the 
basic structure of a text” (S23JB-Computer) 
 

4.2.3.3 Reader awareness 

It was interesting to identify that some students thought of a potential reader while doing micro-

planning. The students reported that they tried to communicate their ideas in an engaging, clear 

and organised way. Thus, reader awareness was part of the macro-planning process reported by 

eight students (21%) in the CB mode and seven (18.4%) in the PB mode:  

“I thought about spelling and coherence of the text so that the reader could easily 
understand my expressions and anecdotes and could relate to them” (S14OR-Paper) 

“I think I focused mainly on the organisation of ideas and grammar structures. Also, I 
thought about the type of text I was writing. I did not want it to be boring for the reader, 
but I couldn’t work so much on this aspect because of the lack of time” (S17JR-Paper) 

“I was thinking about the correct use of grammar, vocabulary and text structure to make 
it easier for a native speaker of English to understand the text” (S11JP-Computer) 

“I mainly thought about what I wanted to tell and how I wanted my readers to see my 
story; thus, I started writing how I was before Facebook, the experience I had with this 
social media and how I am now” (S10DP-Computer) 

As shown in the previous quotes, the students had different planning foci while writing. Some 

focused on planning content, whereas others focused on planning content and organisation. 

Furthermore, a few students considered a potential reader. Similar reports of each planning 

process were identified across writing conditions. 

The questionnaire also asked the students to report on how and what they revised while writing; 

hence, online monitoring and revising processes were identified in the students’ answers.   
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4.2.4 Online monitoring and revising 

Writers monitor what has been written and revise and edit what they see as the unsatisfactory 

parts of the text; they may modify a macro-plan while writing. Writers can revise at a lower 

level, focusing on mechanical accuracy, such as spelling, vocabulary, punctuation and syntax; 

and/or at a higher level, on the ideas, purpose and text structure. Writers can monitor and revise 

their texts after each sentence or paragraph.  

Nearly all the students across writing conditions (CB: n = 36, 94.7%; PB: n = 38, 100%) 

reported that they monitored and revised their texts while writing. The students’ revising 

processes were classified into online high-level revisions and online low-level revisions.  

4.2.4.1 Online high-level revisions  

Online high-level revisions include monitoring and revising content and organisation of ideas 

and text structure while writing. Revisions of content were more frequently reported than 

revisions of content and organisation. Task monitoring was also identified during this writing 

stage to a lesser extent. The McNemar’s test revealed no significant differences in the 

frequencies of these processes across PB and CB modes.   

Online revisions of content. A larger number of students across writing conditions (CB: n = 23, 

60.5%; PB:  n = 24, 63.2%) reported revising mainly content (not necessarily correcting it) in 

relation to the clarity and intention of ideas:  

“What I revised and corrected the most was vocabulary and content. I didn’t have 
enough time to correct other aspects, such as text structure, punctuation and spelling, 
which I would have corrected if I had had more time” (S30SH-Paper) 
 
“I revised the text after writing each idea to check for its clarity. Once I finished writing, 
I didn’t make any changes to the text, I did not re-read it” (S2VA-Computer) 
 

Online revisions of content and organisation. In contrast, a lower percentage of students made 

revisions of content and organisation across writing conditions (CB: n = 13, 34.2%; PB:  n = 14, 

36.8%), according to their reports: 

 “I frequently used dictionaries to check the spelling of some words. I also checked 
coherence and relationship between ideas. I re-read the sentences and paragraphs to 
continue then writing the next ideas” (S12PQ-Paper) 
 
“I revised it while writing; so, writing and revising took the same time. I looked up some 
linking words in the dictionary, such as ‘hence’, to connect paragraphs. I re-read each 
sentence, then each paragraph, and then I read the whole text at the end to confirm that 
it flowed” (S35DR-Computer) 
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Task monitoring. Fewer students in both PB (n = 8, 21%) and CB modes (n = 3, 8%) reported 

that they read the writing prompt to confirm they were meeting the task requirements.  

“…I was also concerned about complying with the minimum of words required and 
about following the structure of a descriptive text” (S13VQ-Paper) 
 
 “I looked up unknown words on the internet, I was thinking and evaluating whether the 
text was well written and structured, also whether my writing was clear and whether I 
was meeting the task requirements” (S38MV-Computer) 
 

4.2.4.2 Online low-level revisions 

More than 80% of students reported revising the accuracy of language use, vocabulary and 

mechanics across writing conditions (CB: n = 34, 89.5%; PB: n = 37, 97.4%). Mechanics was 

the most commonly revised aspect, followed by vocabulary and language use. Although there 

was a greater tendency to revise these aspects in the PB mode than in the CB mode, there were 

no statistically significant differences in the proportion of responses on low-level revisions 

across writing media. 

Online revisions of mechanics. Revisions of mechanics, associated with spelling, orthography 

and punctuation, were reported by 32 (84.2%) students in the CB mode and 33 (86.8%) in the 

PB mode:  

“I revised the text while writing. It didn’t take long because all my ideas were clear and 
organised chronologically. So, I only stopped to correct spelling in some words when I 
wasn’t sure they weren’t well written” (S15AR-Computer) 
 
“I just checked the text a couple of times while writing; it was a very superficial revision 
in which I tried to identify and correct grammatical and spelling mistakes” (S9CO-
Paper) 
 
“What I revised the most was the ideas, text structure, spelling and punctuation” 
(S32DP-Computer) 
 

Online revisions of vocabulary. Revisions of vocabulary were related to the accuracy of words, 

word choice and register, and their appropriateness in the text context and for the author’s 

intended meaning. This type of revision was reported by 26 (68.4%) students in the CB mode 

and 32 (84.2%) in the PB mode: 

“I revised the text briefly while and after writing to check that the ideas were clear. 
Regarding vocabulary, I checked the meaning of the words and definitions in the 
dictionary” (S11JP-Paper) 
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“I didn’t take long to revise the text. I did it while writing every time I started an idea. 
Then I went back to check the whole paragraph. I also looked up some words in a 
dictionary when I had doubts about their meaning” (S12PQ-Computer) 
 

Online revisions of language use. Revisions of language use were related to the correct use of 

syntax, and grammatical issues such as tenses, prepositions, negations, and the like, as reported 

by many students across writing conditions (CB: n = 24, 63.2%; PB: n = 28, 73.7%): 

“When I was writing the text, I reread the sentence trying to correct grammatical 
errors” (S5AC-Paper) 
 
“I revised my text constantly. I took enough time for that. I paused after writing each 
sentence to identify grammatical mistakes; and, then, I read the entire paragraph to 
check whether it was coherent or not” (S4JB-Computer) 

All the previous quotes illustrate the macro-planning and online revising processes conducted 

by the EFL students at the while-writing stage. Although the students’ revisions focused more 

on low-level aspects than on high-level aspects of writing, the revising processes did not differ 

significantly across writing modes, according to the McNemar’s statistical test results. The 

results indicate that the writing media did not influence significantly the online revising 

processes of the students. The following sub-section reports the findings and results in the after-

writing stage. 

The third part of the writing process questionnaire asked the students to report on how and what 

they revised after writing. From their answers, after-writing revising at low and high levels were 

identified in both writing conditions. 

4.2.5 After-writing revising 

After-writing revisions are the types of revisions made after completing the text. Unlike online 

monitoring and revising, which was reported by most students, after-writing revisions were 

reported by only a few students. Noteworthy was that after-writing revision was the only 

cognitive process that differed across CB and PB modes, but only in Group B. As can be seen 

in Table 4.2, in Group B, a  few students made more after-writing revisions in the CB mode (n 

= 8, 50%) than in the PB mode (n = 1, 6.2%).  In contrast, in Group A, there were no significant 

differences identified in the students’ reports indicating that the writing medium influenced the 

after-revisions of only some individuals.  

After-writing revisions were classified into after-writing high-level revisions and after-writing 

low-level revisions. Differences across writing media were also identified in these processes in 

Group B (see Table 4.2).  
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4.2.5.1 After-writing high-level revisions 

After-writing high-level revisions can include revisions on content and revisions on content and 

organisation. The students who focused on content reported that they revised the clarity of ideas, 

as illustrated below:  

“I spent most of the time revising the text. I like revising my texts while and after writing, 
and I do it many times to make sure that I am expressing my ideas clearly” (S19SS-
Paper) 
 
“I re-read the text while and after writing. I did it twice, just taking a few minutes. I 
corrected the ideas mainly” (S8LN-Computer) 
 

Those who focused on content and organisation, in contrast,  reported that they revised the ideas 

and text structure to fulfil the task requirements: 

“… I revised the text structure after writing; I took some minutes to read and verify that 
the text met the task requirements” (S16AR-Paper) 
 
“I revised my text while and after writing. When I finished, I reread it to make sure 
everything was clear. I don’t usually take long to revise it. What I revised the most were 
the ideas, text structure, spelling and punctuation” (S32DP-Computer) 
 

4.2.5.2 After writing low-level revisions 

After-writing revisions at the lower level were related to mechanics, vocabulary and language 

use. The following excerpts illustrate these revisions:   

“I revised the text while writing, and it took me a long time. I reread it at the end and 
checked the spelling in a few sentences” (S13VQ-Computer) 
 
“It took me more time to revise it than to write it. The ideas were clear in my mind, and 
the corrections I made at the end were mostly on grammar” (S1CA-Paper) 
 
“I revised my text only once at the end. I read it again, but I took a few minutes. I changed 
some words” (S5AC-Paper) 

Some students explained that they did not revise their texts after completion for several reasons: 

the lack of time, having spent time revising while writing, having no particular interest in 

revising, and not having the habit of revising after writing:  

“I did not revise my text at the end because I was concerned about the remaining time I 
had” (S36RR-Paper) 

“I did not revise the text at the end, but I consider it was a mistake” (S13VQ-Paper) 
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“I don’t usually revise the texts after writing because they usually require some 
changes” (S17JR-Paper) 

“I spent a lot of time revising while writing, so I consider that I did not need to revise 
the text again” (S37GS-Computer) 

“I didn’t have time to revise the text when I finished” (S28BG-Computer) 

The previous excerpts illustrate the types of revisions made by the students after writing, 

revealing differences in practices, levels of awareness, interests and skills across writers. It was 

also identified that the CB mode influenced the revising practices of some students in Group B. 

In the final section, the findings on the translating process, identified when inquiring into the 

students’ use of the L1 and L2 during text production, are presented.   

4.2.6 Translating 

Translating refers to two different processes: translating from abstract ideas to linguistic form 

and translating from L1 to L2. Both processes were identified from the students’ answers across 

writing media, but no significant differences were found between the writing conditions (see 

Tables 4.1 and 4.2).  

4.2.6.1 Translating abstract ideas to linguistic form 

This type of translation is defined as the propositional content held in the writers’ mind, which 

is converted from an abstract to a linguistic form when typing and handwriting. It was assumed 

that all participants underwent translating from abstract ideas to linguistic form across computer 

and paper-based writing since they had to type and handwrite the ideas generated during the 

execution process. As two languages (Spanish and English) were involved throughout the 

writing processes of these bilingual writers, translating ideas from L1 to L2 was also identified. 

Thus, translating abstract ideas to linguistic form and translating ideas from L1 to L2 interacted 

across all writing phases and the planning and revising processes.  

4.2.6.2 Translating ideas from L1 to L2 

This is the process of translating the generated idea from L1 into the target language. A large 

number of students reported that Spanish and English were present at different stages, levels 

and processes of writing in both writing modes (CB: n = 28, 73.7%; PB: n = 31, 81.6%). The 

majority of students reported that they used both Spanish and English interactively while 

planning and revising. These reports were identified in both writing conditions (CB: n = 21, 

55.2%; PB: n = 19, 50%): 
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“Spanish was present when I was planning the topic. English was present while writing 
my ideas because I didn’t want to translate them from Spanish” (S12PQ-Paper) 
 
“Spanish was present when I was planning and revising the ideas. English was present 
when formulating, writing and organising the ideas. English was also present while 
revising the text” (S4JB-Computer) 
 
“Spanish and English were present always while formulating my ideas” (S36RR-Paper) 
 
“English and Spanish were the most predominant languages when I started writing. 
Spanish was present at the beginning, but then I started thinking only in English” 
(S20YT-Computer) 

 
In contrast, a small number of students, across writing modes (CB: n =7, 18.4%; PB: n = 13, 

34.2%), reported relying on Spanish to plan, and create, the whole text as they generated ideas 

in Spanish and translated to English because they felt more confident thinking in their L1. They 

said it was easier and more practical for them to think in Spanish first and then translate the idea 

into English:  

“I always thought in Spanish; it was difficult to think in English. Spanish was present 
all the time in all aspects” (S38MV-Paper) 
 
“I generated the ideas in Spanish because it was faster” (S30SH-Paper) 
 
“Spanish influenced my writing because it was easier to express my ideas in my mother 
tongue” (S33YP-Paper) 
 
“Spanish influenced my writing because it’s my first language” (S16AR-Computer) 
 
“I thought what I wanted to express in Spanish, and then I translated it into English” 
(S10DP-Computer) 
 

Other students (CB: n = 10, 26.3%; PB: n = 7, 18.4%) reported generating their ideas directly 

in English to save time translating and to practise their English knowledge: 

“I thought the ideas directly in English to not translate the text” (S24DC-Computer) 
 
“I thought in English since the text had to be written in this language. I tried to think in 
English to save time and avoid translating the ideas” (S24DC-Paper) 
 
“I was thinking in English so that my writing reflected that language” (S14OR-
Computer) 

From the above evidence, it can be concluded that there appeared to be an interaction between 

languages and cognitive processes at all stages of writing for the bilingual writers. These EFL 

writers generated ideas in their L1 as they felt more confident with drawing on their experiences 
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with, and knowledge of, the language. There appeared to be no influence of either CB and PB 

modes on the students’ translating processes.   

To sum up, a series of overlapping, cyclical cognitive processes (task representation, macro-

planning, micro-planning, monitoring and revising and translation) were identified from the 

students’ self-reported data across CB and PB writing tests. When comparing how the students’ 

writing cognitive processes differed across CB and PB writing assessment modes, the results of 

the McNemar’s test determined that there were no statistically significant differences in the 

proportions of responses related to task representation, macro-planning, micro-planning, online 

monitoring and revising and translating. There were significant differences, however, in the 

proportion of after-writing revisions (low- and high-level) in Group B. In this study, some 

students from Group B made more after-writing revisions in the CB mode than in the PB mode. 

These results suggest that although the writing media seemed not to affect students’ writing 

processes significantly overall, there were some writers whose revising behaviours appeared to 

be influenced by the writing medium. Thus, some individuals and some cognitive processes can 

be affected by the writing media. The next section presents the qualitative findings on how 

students perceived their writing cognitive process across PB and CB writing modes.  

4.3 How Did Test-takers Perceive their Cognitive Processes across CB and 

PB Writing Tests? 

To complement information about the impact of the writing medium on the students’ cognitive 

processes, two shorter perception questionnaires (SPQ) (Appendix 6) and Section A of the 

longer perception questionnaire (LPQ) (Appendix 7) were used. These retrospective perception 

questionnaires complemented information about differences in students’ cognitive processes 

across writing media, which might have been disregarded by the writing process questionnaire. 

The retrospective perception questionnaires identified ways in which the writing media 

facilitated and/or hindered students’ composing behaviours. From the students’ answers, three 

main cognitive processes were identified: macro-planning, micro-planning and revising. The 

students’ answers were classified as to the impact of the writing medium on macro-planning, 

micro-planning and revising: positive, negative and no impact. Commonalities and differences 

in responses were also identified.  
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4.3.1 Students’ perceptions of macro-planning across CB and PB tests 

The students’ reported perceptions of their macro-planning using either writing media differed 

across students: Whereas 44.7% of students reported they perceived no impact of the medium 

on their macro-planning, 39.5% reported writing on paper enable them to plan better, and a 

small percentage (15.8%) said they felt writing on a computer impacted positively on their 

macro-planning. The following excerpts illustrate the perceptions of those who noted that 

macro-planning was similar, in their view, across CB and PB modes: 

 “I don’t think the writing medium helps me plan my text better; the writing medium is where 
you write your ideas” (S21KU-LPQ) 

 
“I did mental planning, which was similar in both texts” (S4JB0-LPQ) 
 
“I didn’t do elaborate planning in both texts. I only did slight mental planning of the ideas I 

would include. It was the same planning in both texts” (S30SH-LPQ) 

Regarding the students who noted positive impact of the writing medium on macro-planning,  

there were apparent similarities and differences in impacts. For instance, it was identified that 

each writing medium appeared to have both positive and negative impacts on macro-planning 

depending on the experiences each student had with each writing test. Both writing media 

facilitated macro-planning and triggered concentration, and in both writing conditions, macro-

planning required time. Differences were apparent in that macro-planning was more reflective, 

conscious and elaborate in the PB condition than in the CB condition; and while the PB mode 

facilitated planning outlines, it takes more time than planning in the CB mode.   

Students appeared to interact differently with the writing media and their macro-planning was 

impacted differently by the writing media drawing on students’ psychological characteristics 

(reflection, concentration, cognitive style), physical characteristics (handwriting and typing) and 

experiential characteristics. Table 4.3 summarises students’ reported perceptions of the impact 

of the writing medium on macro-planning. The table includes excerpts of the positive and 

negative impacts which were grouped into similarities and differences. 
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Table 4.3. 
Positive and Negative Impacts of the Writing Media on Macro-planning 

Impact Excerpts 
Positive impact  
Similarities   
Both writing media 
facilitate macro-planning 
of ideas and/or organisation 
before writing 

 

• I had to take more time for planning on paper to avoid erasing and correcting 
the order of ideas. S35DR-SPQPaper 
 

• On the computer, I thought about what I would write before writing. I planned 
my text first in my mind. On paper, I started writing and made many changes to 
my ideas. S2AV-LPQ 

 
Both writing media trigger 
concentration and require 
time 

 

• On paper, I had to concentrate. I couldn’t start writing what came to my mind; 
I had to organise the ideas and think about what I should omit or not. S13VQ-
LPQ 
 

• As I said before, I was more concentrated planning my text on paper because 
there was no noise around me. S29NG-LPQ 

 
• On the computer, I took time to think and plan what I wanted to write before 

writing, whereas on paper, I got distracted. S38MV-LPQ 
 
• I took more time planning on the computer even though the computer screen 

made me feel sleepy. S25JC-LPQ 
Differences   
Planning is more reflective, 
conscious and elaborate on 
paper 

• I think I took more time to think about what I would write on paper. S24DC-
SPQPaper 
 

• It was a more reflective and conscious process that helped me avoid mistakes. 
I think there was greater consideration and development of ideas when I wrote 
on paper. S4JB-SPQPaper 

 
Easy design of outlines on 
paper 

• Planning on paper allows designing an outline, which is useful to follow while 
writing. S12PQ-LPQ 

Negative impact Excerpts 
Commonalities  
Planning in each writing 
medium takes time; both 
writing media hinder 
concentration  
 

• We had a limited time to write. As I spent time on planning, I took longer to 
finish the text [on paper]. S24DC-LPQ 
 

• On paper, the time spent on planning is longer than expected. S4JB-LPQ 
 
• In the CB mode, I took longer to think about what I would write, so I got 

distracted while thinking. S29NG-SPQcomputer 
 

No elaborate planning 
across CB and PB tests 
 

• I didn’t plan consciously on paper; I just let the ideas flow. S38MV-LPQ 
 

• I didn’t plan the text so much on the computer. I started writing without having 
done elaborate planning. S28BG-LPQ 

Differences   
Planning on the computer 
is not as detailed and 
reflective as on paper 
 

• Writing on the computer doesn’t trigger reflection and elaboration on ideas 
before writing. Therefore, it entails many corrections while writing. S4JB-LPQ 
 

• I didn't plan the typed text very well, to be honest. I just chose the device I used 
most and started writing about it. S28BG-LPQ 

 
Handwriting hinders 
planning and affects the 
overall writing time 

• In this writing medium, I felt more pressure because handwriting is slower than 
typing. It wasn’t easy for me to plan my ideas and paragraphs more clearly. 
S17JR-LPQ 
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4.3.2 Students’ perceptions of micro-planning across CB and PB tests 

As with macro-planning, the students’ reported perceptions of micro-planning across writing 

media differed. The students’ perception of micro-planning was inferred whenever they 

mentioned expressions such as generation, fluency, development and organisation of ideas while 

writing. Once again, a higher percentage of students (50%) commented that they generated ideas 

and/or organised them while writing similarly across writing conditions: 

“I focused on writing the content of the text; to me, it was the most important aspect in both 
texts” (S14OR-LPQ) 
 
“I remember that in both texts, I planned the text as I was writing” (S32DP-LPQ) 
 

In contrast, some students indicated that the CB mode facilitated micro-planning (n = 10, 26%), 

whereas others (n = 9, 24%) said that the paper mode did. There were similarities and differences 

in the influence of the mode according to the students’ comments. In regards to similarities, the 

writing medium appeared to have positive and negative impacts on micro-planning of content 

and on generation, and, similarly, on the fluency and development of ideas while writing, 

according to each student’s experience. The negative impacts of each writing medium seemed 

to be associated, similarly, with constant corrections, and speed of handwriting and typing 

hindering micro-planning. The students, for example, commented that the ideas did not flow 

easily and quickly, and some other ideas were forgotten because of their low typing or 

handwriting skills.  

As to differences, the students reported they perceived that the CB mode facilitated better 

modifying macro- and micro-planning compared with the PB mode, and that the organisation 

of ideas (text organisation) is more difficult on paper, and easier on the computer. The 

practicality, and editing tools, of the computer in organising the texts more efficiently when 

writing was commented on as being a positive aspect of the CB mode, while a lack of such tools 

was a negative aspect of the PB condition by some students. 

The findings suggest that both writing media appear to have positive and negative impacts on 

students’ micro-planning, at the individual level, and that students interact differently with the 

writing media. These findings show once more that the students’ experiences with each writing 

test was different and that psychological (cognitive style, comfort) and physical (handwriting 

and typing) characteristics influenced students’ micro-planning across writing media. Table 4.4 

summarises students’ perceptions of the impact of the writing medium on micro-planning. The 
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table includes excerpts of the positive and negative impacts which were grouped into similarities 

and differences.  

Table 4.4. 
Positive and Negative Impacts of the Writing Media on Micro-planning 

Impact Excerpts 
Positive impact  
Commonalities   
Both writing media facilitate 
micro-planning of content: 
generation, fluency and 
development of ideas while 
writing 

• My writing was more natural on paper than on the computer; I could express 
myself fluently. S38MV-SPQPaper 
 

• On paper, I developed the ideas I wanted to include as I was writing. S2VA-
LPQ 

 
• On the computer, I could write all the ideas that came to mind. S9CO-LPQ 
 
• I could plan my ideas while writing on the computer. S23JB-LPQ 

Differences  
CB facilitates micro-
planning of text organisation 
while writing; allows 
modifying macro- and 
micro-planning  

• I did mental planning while writing. It was easier and quicker to correct and 
change the ideas that I considered irrelevant. S17JR-LPQ 
 

• I planned while writing without worrying about mistakes and possible 
changes. S23JB-LPQ 

Negative impact Excerpts 
Commonalities  
Constant corrections and 
slow/fast handwriting and 
typing hinder micro-
planning 

• The pauses I made to avoid spelling mistakes or erasing or crossing a word 
out hindered the natural flow and fluency of my writing on paper. S4JB-
SPQpaper 
 

• I had so many ideas that it was difficult to write them by hand. I lost track and 
had to plan something new. S33YP-SPQpaper 

 
• The ideas didn’t flow smoothly on the computer because I focused on 

correcting spelling mistakes, which is not relevant when planning the text. 
S12PQ-SPQcomputer 

 
• My fingers got tangled on the keyboard. If I made mistakes, I had to stop, delete 

and write again, so I forgot my ideas. S34EP-SPQComputer 
 
• I made typing mistakes, which hindered the flow of ideas sometimes. S4JB-

SPQComputer 
 

Both writing media hinder 
micro-planning; ideas do not 
flow easily and quickly 

 

• I had a hard time developing the ideas because I wasn’t concentrated; the 
noise of the keyboard didn’t help me focus on my writing. S29NG-LPQ 
 

• It’s not very practical to plan on the computer; the ideas don’t flow. S12PQ-
LPQ 

 
• The development of ideas was much slower on paper; my ideas were not very 

creative S19SS-LPQ 
Differences  
The organisation of ideas is 
more difficult on paper and 
easier on the computer 

• On the computer, I organised the text as I was writing. On paper, you cannot 
do this easily because you have to erase and write again. S26SF-LPQ 
 

• Organisation and layout are not good on paper; ideas don’t flow so naturally. 
S11JP-LPQ 
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4.3.3 Students’ perceptions of monitoring and revising across CB and PB tests 

Positive and negative impacts of the writing medium on monitoring and revising were identified 

in the answers of all the students, as summarised in Tables 4.5 and 4.6. 

Table 4.5. 
Positive Impact of the Writing Media on Monitoring and Revising 

Impact Excerpt 
Positive impact  
Commonalities  
Both writing media 
trigger awareness of 
revisions 

• My revision was more conscious and exhaustive on paper because I read the text 
many times before submitting it. S19SS-LPQ 
 

• As writing on the computer is fast, you have time to revise your text wholly and 
extensively. S23JB-LPQ 

Both writing media 
trigger high and/or 
low-level revisions 
and identification of 
mistakes 
 

• On paper, I can identify and erase my mistakes quickly. I was also forced to revise 
the content. S14OR-SPQPaper 
 

• Writing on the computer helped me notice my mistakes, delete and rewrite what I 
thought without worrying about the neatness of the text. S13VQ-SPQComputer 

 
• The paper condition helped me read and identify my grammatical errors; the 

computer also made it easier for me to identify grammatical errors. Moreover, the 
grammar/spelling checker highlighted my mistakes. S15AR-LPQ 

Both writing media 
trigger online and/or 
after-writing 
revisions 
 

• On paper, I revised while and after writing because I knew I had to make all the 
corrections that the computer would have made for me. S23JB-LPQ 
 

• I made more revisions on the computer than on paper because I could change and 
correct things easily. I could correct everything: spelling, punctuation, etc. I revised 
everything so many times; I also revised everything when I finished. S24DC-LPQ 

Differences   
The computer 
facilitates revisions 
and changes to the 
organisation of ideas 
and neatness 
 

• Unlike the paper condition, which hinders text organisation and neatness, I didn’t 
have to worry about deleting and re-arranging the order of ideas on the computer. 
Moreover, it allowed me to cut, paste and delete text freely. S22DV-LPQ 
 

• Revisions and re-reading were more enjoyable on the computer than on paper. I 
corrected the text in real-time. I could add and cut ideas without affecting the 
paragraphs and the whole text. The spelling/grammar checker corrected the spelling 
and grammar mistakes automatically. S25JC-LPQ 

Revisions on the 
computer are more 
practical and save 
time 

 

• Writing time is shorter on the computer than on paper; corrections can be made 
extremely easy and without sequels. S18AR-SPQComputer 
 

• I think I saved much time on the computer because it made all the corrections for me. 
S2VA-SPQComputer 

The computer 
facilitates word 
counts  

• The computer helped me know how many words I had written. S19SS-SPQComputer 
 

• On the computer, I had better time management and could track the word counts. 
S26SF-LPQ 
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Table 4.6. 
Negative Impact of the Writing Media on Monitoring and Revising 

Impact Excerpt 
Negative impact  
Commonalities  
Both writing media 
hinder conscious 
revising processes 
while/after writing 
 

• On paper, I don’t re-read and revise all the text when I finish. S2VA-LPQ 
 

• On paper, I did not revise my text adequately; I felt I didn’t have the time to do it. 
I rushed to finish, and I know that I had many errors which could have been 
corrected or changed if I would have revised the text appropriately. S20YT-LPQ 

 
• My revisions on the computer were not very rigorous since most of the errors were 

highlighted and corrected automatically by the computer. S10PD-LPQ 
 
• Revisions on the computer are not very exhaustive by the creator of the text. S19SS-

LPQ 
Both writing media 
hinder awareness and 
identification of 
mistakes 

• I had no way of knowing that a word was misspelled on paper. I couldn’t revise the 
text calmly. S20YT-LPQ 
 

• The PB mode doesn’t help me identify my spelling mistakes automatically. S14OR-
SPQPaper 

 
• The computer hinders my perception of mistakes. S27JG-SPQComputer 
 
• The computer identified the grammatical errors for me. S15AR-LPQ 

Differences  
Revisions on paper are 
not practical, take time 
and affect higher text 
organisation 

 

• It’s very impractical to write, erase, count words, and correct on paper; these 
actions can be made more easily on the computer. S12PQ-SPQPaper 

 
• On paper, it was difficult for me to erase and correct when I made a mistake. I also 

think that the handwritten text was not as tidy as the typed text. S15AR-SPQPaper 
 
• On paper, I guess I overlooked some mistakes. There were some mistakes that I 

noticed when I finished the text, but I didn’t change them because it would have 
entailed erasing and reorganising the whole text. S22DV-LPQ 

 
• When I tried to change the order of a paragraph, I didn’t have time to do it. S25JC-

SPQPaper 
 

On paper, it is difficult 
to track word counts  

• Counting words took me so much time; I was cautious not to go over the limit. On 
the computer, it’s much faster to track word counts. S34EP-SPQPaper 

 
From Tables 4.5 and 4.6, it can be seen that, from the students’ perspectives, both writing media 

appeared to have positive and negative impacts on monitoring and revising, at the individual 

level. Regarding similarities, both writing modes triggered and hindered online- and after-

writing revisions at both high and low levels. Both the PB and CB modes fostered awareness 

and identification of mistakes. For instance, the CB mode highlighted the students’ mistakes 

(e.g., spelling), whereas the lack of this tool in the PB mode made students focus on revising 

their own mistakes more consciously and carefully. As to differences, the students reported that 

they thought that the CB mode facilitated revision and editing of text organisation better than 

the PB mode. Managing revisions and word counts were more practical also in the CB mode 

than in the PB mode.  
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The findings suggest, once again, that each writing medium impacts students’ monitoring and 

revising processes differently. It appears that the students’ experience of taking the test, 

including physical skills (handwriting and typing) and psychological characteristics associated 

with cognitive and learning styles (reflection and awareness of mistakes) and ease of working, 

influenced the way students monitored and revised their texts across CB and PB tests. The next 

section reports students’ additional comments given in the perception questionnaires.  

4.3.4 Students’ reflections on their writing across writing media 

Most students (N = 28, 74%) provided additional comments on the perception questionnaires. 

The students commented that they had never reflected upon their writing processes consciously 

before, even though they were used to handwriting and typing. They also reported that the 

writing tasks and questionnaires were useful to practise English writing,  reflect on their writing 

processes and identify their strengths and weaknesses as writers. The students said they 

appreciated thinking about the advantages and disadvantages of each writing mode and 

identifying their preferred writing assessment medium. The following quotes illustrate those 

reflections:    

“I appreciate the opportunity to reflect on my writing process because I was aware of everything 
I did while writing. I could also identify what I need to write a text and which writing medium is 
more comfortable for me to optimise my process and obtain better results” (S12PD-LPQ) 
 
“I think it was a good exercise to reflect upon my writing process. I confirmed that I like writing 
on a computer more than by hand. Even so, I believe that for writing well on the computer, it’s 
necessary to write well by hand, so I don’t detract from the importance of writing on paper” 
(S15AR-LPQ) 
 
“I will try to plan my texts from now on, as I realised that I usually overlook this phase regardless 
of writing medium” (S28BG-LPQ) 
 
“I learned that I must learn to live with the noise of the keyboard, and I also confirmed that I 
feel better writing on paper” (S29NG-LPQ) 
 
 

4.4 Concluding Remarks 

This chapter has described the EFL students’ writing context and presented the findings on how 

EFL students’ cognitive processes differed across CB and PB writing tests, as seen in their self-

reported behaviours and perceptions of the impact of the writing medium on their cognitive 

processes. From the lecturers’ interviews, it was apparent that both Groups A and B experienced 

similar teaching of writing approaches and were familiar with the writing topics and genres, so 

that no group was at an advantage or disadvantage. The lecturers used both writing media in 

their teaching, however, writing assessment was usually paper-based.  
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The analyses of the qualitative data from the writing process questionnaires identified five main 

cognitive processes (task representation, macro-planning, micro-planning, monitoring and 

revising and translating) and sub-processes, which were activated by both CB and PB tests. The 

quantitative results from the McNemar’s test determined, however, that there were no significant 

differences in cognitive processes across writing media overall. The proportion of responses 

related to each cognitive process was similar across writing media, thereby suggesting that the 

writing medium did not significantly influence the writing behaviours in a test situation of these 

students overall. However, the McNemar’s test detected that fewer students from Group B made 

more after-writing revisions (high and low level) in the CB mode than in the PB mode, indicating 

that some individuals and some cognitive processes can be affected by the writing medium.   

The qualitative findings from the perception questionnaires, complementing information on the 

students’ cognitive processes across CB and PB tests, identified that each individual perceived 

and interacted differently across writing conditions. The findings suggested that both writing 

media had positive and negative impacts on students’ macro-planning, micro-planning and 

revising processes at the individual level. Some notable differences across writing media were 

commented on by the students, however. The PB mode was considered to foster the planning 

processes, whereas the CB mode appeared to enable revisions on text organisation, save time, 

and help track word counts. The students also noted that their handwriting and typing skills 

impacted micro-planning differently according to the writing medium. Another important 

finding was that students reflected on their writing practices, triggered by their involvement in 

the writing tasks and questionnaires.  

From these findings, it is suggested that the writing medium affects some cognitive processes 

and some individuals differently. This study found that the CB mode triggered more after-

writing revisions compared to the PB mode, and that data from the perception questionnaires 

suggest that students perceived that, while the CB mode facilitated revisions on text 

organisation, the PB mode triggered elaborate macro-planning. The students’ perceptions of the 

impact of the writing medium on their cognitive processes indicate that their experiences of 

taking the tests differed from student to student; their physical skills (handwriting and typing) 

and psychological characteristics (cognitive and learning styles, reflection and awareness of 

mistakes and comfort) influenced the way they produced their texts in each writing mode. The 

implications of these findings will be related to, and compared with, the findings on students’ 

performance and perceptions of performance, presented in the next chapter. 



 

143 
 

Chapter 5. EFL Test-takers’ Writing Performance 

How does the writing medium affect test-takers’ writing 

performance and preferences?  

Chapter Four focused on EFL students’ cognitive processes across CB and PB writing tests to 

identify whether the writing medium made a difference in the way students produced their texts 

in a test situation. Findings from the previous chapter indicated that the writing medium 

impacted some cognitive processes. The CB mode triggered more after-writing revisions 

compared with the PB mode with students reporting that the CB mode facilitated revisions on 

text organisation and the PB mode triggered elaborate macro-planning. This current chapter 

focuses on whether or not the writing medium has an impact on students’ writing performance 

and also reports students’ preferred writing assessment delivery mode. The following research 

questions will be answered in this chapter: 

• RQ2 How does EFL students’ performance (global and analytic scores, writing time and 

text length) differ across CB and PB writing tests? 

• RQ3 How do EFL students perceive their cognitive processes and performance across CB 

and PB writing tests? 

• RQ6 What are the participants’ preferences regarding writing assessment delivery mode? 

The first part of RQ3 (perceptions of cognitive processes) was answered in the previous chapter; 

the second part (perceptions of performance) is answered in this chapter. This chapter is 

organised into three sections. The first section presents the quantitative results about test-takers’ 

performance regarding overall and analytic scores, writing time and text length. The second 

section presents the qualitative findings on test-takers’ perceptions of performance. The third 

section concludes with the test-takers’ preferred writing assessment delivery mode.  

5.1 How Did EFL Students’ Writing Performance Differ across CB and PB 

Tests? 

As stated in Chapter Four, writing entails cognitive abilities, and the use of written language is 

social. Writing is also influenced by contextual factors; for example, writing medium as a 

contextual factor of the writing task might impact students’ writing performance. In the present 

study, the students’ writing performance across CB and PB writing tests was assessed using two 

comparable communicative writing tasks in which the students demonstrated their ability to use 
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language for communicative purposes through content, discourse and linguistic features. The 

students from two intact classes produced two descriptive expository essays in which they 

described their positive and negative experiences with the use of a technologcal device (Task 1) 

and one social medium (Task 2). The students were given 50 minutes to produce a minimum of 

250 words.  

Three trained raters assessed the students’ written products (38 handwritten texts and 38 typed 

texts ) using an analytic scoring rubric that produced one overall score and five analytic scores 

per text. Unlike previous studies that word-processed the handwritten texts to avoid an effect of 

medium on raters, this study assessed the samples in their original formats because in the 

classroom context, teachers (as raters) assess the original texts. Moreover, the purpose of this 

study was to investigate the writing medium issue in a naturalistic context. To enhance reliability 

of scorings, this study employed a scoring rubric to assess students’ performance objectively 

using specific criteria. Also, ongoing moderation sessions were carried out to discuss discrepant 

scores and make adjustmends when necessary. As a result, as reported in the Methodology 

chapter (Section 3.4.2.2, Table 3.3), high levels of inter-rater reliability were reached across the 

three raters in each set of scorings, indicating that the scores awarded were reliable and 

represented students’ writing abilities. 

This section presents the quantitative results on how EFL students’ writing performance differed 

across handwritten and typed texts, as evidenced by the overall and analytic scores and writing 

time and text length. The two latter characteristics of the writing task linked to handwriting and 

typing were investigated as part of students’ writing performance.  

5.1.1 Students’ overall scores across CB and PB writing tests 

The overall scores resulted from averaging five analytic scorings. A 2 (writing media) x 2 

(group) mixed ANOVA model was used to determine whether or not there were statistically 

significant differences in overall scores between handwritten and typed texts. The test also 

helped to determine whether or not there were statistically significant differences between 

groups (Group A and Group B) regarding overall scores. This test also analysed the interaction 

between writing media and group. In other words, the test compared whether there were 

significant differences in overall scores in each group across handwritten and typed texts. Table 

5.1 displays the descriptive statistics and statistical results of the mixed ANOVA analysis. 
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Table 5.1. 
Mixed ANOVA Results on Overall Scores 

Effects  
Descriptive statistics  Mixed ANOVA inferential statistics 

N M  SD  Pillai’s 
Trace (V) F df1 df2 Sig. 𝜂𝜂2* 

Writing media            
      Handwritten texts 38 3.8  .57  .086 3.40 1 36 .073 .086       Typed texts 38 3.6  .57  
Group            
      Group A  22 3.7 .61   .709 1 36 .405 .019       Group B 16 3.6 .52  
Interaction 
Writing media * Group     

.020 .741 1 36 .395 .020 
      Group A Handwritten 22 3.8  .66  
      Group A Typed 22 3.7  .57  
      Group B Handwritten 16 3.8  .44  
      Group B Typed 16 3.5  .56  

Note. *Interpretation of effect size: small (.01), moderate (.06), large (.14) 

Table 5.1 shows that the mean scores on the handwritten texts (M = 3.8, SD = .57, n = 38) were 

slightly higher than those on the typed texts (M = 3.6, SD = .57, n = 38). The Mixed ANOVA 

results indicated, however, that there were no statistically significant differences in overall 

scores across handwritten and typed texts (V = .086, F(1,36) = 3.40, p =.073, 𝜂𝜂2  = .086), 

indicating that the writing medium did not significantly influence students’ performance. In 

other words, the students’ writing performance did not differ significantly across writing media. 

There were no significant differences in overall scores across groups (F(1,36) = .709, p = 

.405, 𝜂𝜂2  = .019), that is, Group A (M = 3.7, SD = .61, n = 22) and Group B (M = 3.6, SD = .52, 

n = 16) performed similarly overall. Likewise, there were no significant differences in overall 

scores in either group due to writing media effect (V = .020, F(1,36) = .741, p = .395, 𝜂𝜂2 = .020). 

From these results, it can be stated that the students’ writing performance, as judged by overall 

scores, did not differ significantly across CB and PB tests, regardless of group, and the writing 

media did not significantly influence their overall performance. Furthermore, and aligning with 

the results of the placement test, it can be said that the rubric could be applied reliably because 

the overall scores across texts (handwritten: M = 3.8; typed: M = 3.6) and groups (A: M = 3.7; 

B: M = 3.6) classified into Good to Average level of performance (3.0-3.9) or intermediate level, 

as independently indicated in the placement test.  
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5.1.2 Students’ analytic scores across CB and PB writing tests 

The five facets of students’ writing performance across CB and PB tests were examined: 

content, organisation, vocabulary, language use and mechanics. A 2 (writing media) x 2 (group) 

mixed MANOVA model was used to determine whether or not there were statistically 

significant differences in five analytic scores for the performances in the five language aspects 

between handwritten and typed texts. The test also determined whether or not there were 

significant differences between groups (Group A and Group B) and in the interactions between 

writing media and group. The descriptive statistics and statistical results of mixed MANOVA 

are displayed in Tables 5.2 and 5.3, respectively.  

Table 5.2. 
Descriptive Statistics of Analytic scores across Texts and Groups 

Analytic components across texts  N 
Group  

Total scores 
M/SD A  

     
B 

n   M/SD n M/SD 
Content-paper 38 22 4.2 (.91)  16 3.8 (.79) 4.0 (.87) 
Content-computer 38 22 3.8 (.96)  16 3.5 (1.0) 3.7 (.99) 

Total scores (M/SD) 76 44 4.0 (.95)  32 3.7 (.92)  

Organisation-paper 38 22 3.8 (.75)  16 3.5 (.53) 3.9 (.66) 
Organisation-computer 38 22 3.7 (.73)  16 3.4 (.62) 3.6 (.68) 

Total scores (M/SD) 76 44 3.7 (.73)  32 3.7 (.62)  

Vocabulary-paper 38 22 3.9 (.69)  16 3.7 (.59) 3.8 (.64) 
Vocabulary-computer 38 22 3.8 (.50)  16 3.5 (.75) 3.7 (.63) 

Total scores (M/SD) 76 44 3.8 (.59)  32 3.6 (.67)  

Language-paper 38 22 3.4 (.85)  16 3.4 (.60) 3.5 (.75) 
Language-computer 38 22 3.3 (.72)  16 3.2 (.63) 3.3 (.68) 

Total scores (M/SD) 76 44 3.5 (.79)  32 3.3 (.61)  

Mechanics-paper 38 22 3.5 (.79)  16 3.9 (.56) 3.7 (.72) 
Mechanics-computer 38 22 3.9 (.75)  16 3.8 (.65) 3.8 (.70) 

Total scores (M/SD) 76 44 3.7 (.78)  32 3.8 (.60)  

Table 5.3. 
Mixed MANOVA Results on Analytic Scores 

Multivariate Effects  Pillai's 
Trace (V) F df1 df2 Sig.  𝜂𝜂2* 

Writing media  .354 3.50 5 32 .012 .354 
Group  .132 .977 5 32 .447 .132 
Writing media * Group .177 1.37 5 32 .259 .177 

      Note. *Interpretation of effect size: small (.01), moderate (.06), large (.14) 

As can be seen in Table 5.3, the results of the Mixed MANOVA analysis indicate that there 

were no significant multivariate effects of Group on analytic scores, irrespective of the writing 

media factor (V = .132, F(5,32) = .977, p =.447, 𝜂𝜂2  = .132), suggesting that both groups 

performed similarly with the sub-facets of writing. Similarly, the writing media and group 
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interaction was not significant (V = .177 F(5,32) = 1.37, p = .259, 𝜂𝜂2  = .177), indicating that 

the analytic scores of each group did not differ significantly across texts. 

In contrast, there was a significant multivariate effect of writing media on analytic features 

scores with a large effect size (V = .354, F(5,32) = 3.50, p = .012, 𝜂𝜂2  = .354). To identify which 

analytic scores differed across handwritten and typed  texts, it is necessary to look at the results 

of the univariate effects, which are displayed in Table 5.4.  

Table 5.4. 
Univariate Effects on Analytic Scores 

Univariate Effects  Analytic Features df1 df2 F Sig.  𝜂𝜂2* 
Writing media  Content 1 36 3.36 .075 .085 

Organisation 1 36 7.01 .012 .163 
Vocabulary 1 36 1.89 .177 .050 
Language Use 1 36 5.31 .027 .129 
Mechanics 1 36 .553 .462 .015 

Group  Content 1 36 2.02 .163 .053 
 Organisation 1 36 .026 .873 .001 
 Vocabulary 1 36 1.70 .200 .045 
 Language Use 1 36 .927 .342 .027 
 Mechanics 1 36 .540 .467 .016 
Writing media * Group 
 

Content 1 36 .035 .853 .001 
Organisation 1 36 2.11 .154 .056 
Vocabulary 1 36 .643 .428 .018 
Language Use 1 36 .087 .770 .002 
Mechanics 1 36 3.29 .078 .084 

Note. *Interpretation of effect size: small (.01), moderate (.06), large (.14) 

When looking at the results of the writing media effect, specifically where there are differences 

in scores, Table 5.4 shows a significant main effect of writing media on Organisation (F(1,36) 

= 7.01, p = .012, 𝜂𝜂2 = .163) and Language Use (F(1,36) = 5.31, p = .027, 𝜂𝜂2= .129), with large 

and moderate effect sizes, respectively. These results indicate that Organisation was scored 

significantly higher for the handwritten texts (M = 3.9, SD = .66, n = 38) than for the typed texts 

(M = 3.6, SD = .68, n = 38). Similarly, Language Use was scored significantly higher for the 

handwritten texts (M = 3.5, SD = .75 n = 38) than for the typed texts (M = 3.3, SD = .68, n = 

38). 

From these results, it can be stated that the writing medium affected the quality of some features 

of the texts, or students’ performance in some writing facets. In this case, the results indicate 

that the students’ performance regarding Organisation and Language Use in the handwritten 

texts was better than in the typed texts. 
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However, when comparing these results with the students’ writing processes and reported 

perceptions of the impact of the writing medium on their cognitive processes, there seems to be 

a mismatch. The literature suggests that there is a close relationship between students’ cognitive 

processes and the quality of texts. However, the evidence on students’ cognitive processes does 

not seem to support the fact that Organisation and Language Use were scored significantly 

higher on paper-based texts. For instance, after-writing revisions was reported significantly 

more in the CB mode and the students perceived that the CB mode facilitated revisions on text 

organisation and language use compared with the PB mode.   

To be able to interpret better the test scores, the students’ perceptions of performance across 

texts were also inquired. Also, a follow-up composite rater reliability analysis was run to 

ascertain if there was a potential influence of rater-writing media interaction on test scores. The 

findings of students’ perceptions of performance are presented in Section 5.2, whereas the 

findings on raters will be presented in Chapter Six.  

5.1.3 Students’ writing time and text length across CB and PB tests 

Writing time and text length are part of the task requirements and assessment conditions that 

interact with handwriting and typing and might affect students’ performance.  

5.1.3.1 Students’ writing time across CB and PB writing tests 

All the students started at the same time and reported their end times to both the lecturer and 

researcher. Table 5.5 shows the minimum and maximum writing time across tests and groups.  

Table 5.5. 
Maximum and Minimum Writing Time across CB and PB Tests and Groups 

Writing time 
(mins) 

Writing mode  Group A  Group B 
Handwriting Typing  Handwriting Typing  Handwriting Typing 

Minimum 27 20  34 20  27 20 
Maximum 50 50  50 49  48 50 

 
The above descriptive statistics show that writing time differed across writing modes and groups 

of writers. Some students took less time to accomplish the task, regardless of the writing 

condition, with some taking less time in the CB mode. A 2 (writing media) x 2 (group) mixed-

model ANOVA determined whether or not there were statistically significant differences in 

writing time across writing conditions, groups and interaction between writing condition and 

group. The results are displayed in Table 5.6.  
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Table 5.6. 
Mixed ANOVA Results on Writing Time 

Effects  
Descriptive statistics  Mixed ANOVA inferential statistics 

N M  SD  Pillais’s 
Trace (V) F df1 df2 Sig. 𝜂𝜂2* 

Writing media            
      Handwriting 38 45  8.3  .260 12.6 1 36 .001 .260       Typing 38 38  12.9  
Group            
      Group A  22 40  11.5   1.87 1 36 .180 .049       Group B 16 44 10.7  
Interaction 
Writing media * Group     

.293 14.9 1 36 .000 .293       Group A Handwriting 22 46  8.2  
      Group A Typing 22 34  11.3  
      Group B Handwriting 16 44  8.6  
      Group B Typing 16 44 12.8  

Note. *Interpretation of effect size: small (.01), moderate (.06), large (.14) 

As seen in Table 5.6, there were no significant differences in writing time across groups (F 

(1,36) = 1.87, p = .180, 𝜂𝜂2 = .049), evidence that the average time did not differ significantly 

between Group A (M = 40, SD = 11.5, n = 22) and Group B (M = 44, SD = 10.7, n = 16).  

In contrast, there was a significant effect of writing media on writing time, with a large effect 

size (V = .260, F(1,36) = 12.6, p = .001, 𝜂𝜂2 = .260), indicating that the students spent 

significantly more time writing on paper (M = 45, SD = 8.3, n = 38) than on the computer (M = 

38, SD = 12.9, n = 38). Furthermore, there was a significant interaction between writing media 

and group, with a large effect size (V = .293, F(1,36) = 14.9, p = .000,  𝜂𝜂2 = .293), due to the 

differences in writing time in each group across writing media.  

A one-way repeated-measures ANOVA run per group to identify the differences revealed a 

significant difference in writing time across writing media in Group A, with a large effect size 

(V = .640, F(1,21) = 37.3, p = .000,  𝜂𝜂2 = .640); these students wrote faster in the CB mode (M 

= 34, SD = 11.3, n = 22) compared to the PB mode (M = 46, SD = 8.2, n = 22).  In contrast, the 

influence of writing media on writing time in Group B was not significant (V = .002, F(1,15) = 

.035, p = .853,  𝜂𝜂2 = .002); that is, that these students spent a similar time writing in both PB (M 

= 44, SD = 8.6, n = 16) and CB modes (M = 44, SD = 12.8, n = 16).  

The finding that handwriting required more time than typing to complete a writing assessment 

task supports the notion that students’ writing time is affected by the writing media in a writing 

assessment task. The results also showed that writing time differed across individuals, indicating 

that handwriting and typing as physical characteristics influence writers’ writing time across 
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writing media. It can also be said that writing time did not affect or interact with test scores 

because, regardless of time, overall scores did not differ across texts.   

5.1.3.2 Text length across handwritten and typed texts 

The students were asked to write a minimum of 250 words in each writing task. Table 5.7 shows 

the minimum and maximum text length across texts and groups. 

Table 5.7. 
Maximum and Minimum Text Length across Texts and Groups 

Text length 
(words) 

Text  Group A  Group B 
Handwritten Typed  Handwritten Typed  Handwritten Typed 

Minimum 209 236  227 262  209 236 
Maximum 418 487  418 487  326 385 

The above descriptive statistics show that text length differed across writing modes and groups 

of students, with typed texts being longer than the handwritten texts. In each group some 

students produced longer texts than others regardless of writing condition, and some students 

did not comply with the text length requirement. A 2 (writing media) x 2 (group) mixed-model 

ANOVA determined whether or not there were statistically significant differences in text length 

across writing conditions, groups and interaction between writing condition and group, as 

displayed in Table 5.8. 

Table 5.8. 
Mixed ANOVA Results on Text Length 

Effects  
Descriptive statistics  Mixed ANOVA inferential statistics 

N M  SD  Pillais’s 
Trace (V) F df1 df2 Sig. 𝜂𝜂2* 

Writing media            
      Handwritten 38 282 44  .196 8.76 1 36 .005 .196       Typed 38 310  54  
Group            
      Group A  22 311  50   8.43 1 36 .006 .190       Group B 16 276  45  
Interaction 
Writing media * Group     

.210 9.74 1 36 .000 .212       Group A Handwritten 22 296  44  
      Group A Typed 22 326  52  
      Group B Handwritten 16 263  38  
      Group B Typed 16 288  49  

Note. *Interpretation of effect size: small (.01), moderate (.06), large (.14) 

Table 5.8 shows that there was a significant effect of writing medium on text length (V = .196, 

F(1,36) = 8.76, p = .005,  𝜂𝜂2 = .196), with a large effect size, indicating that the typed texts were 

significantly longer (M = 310, SD = 54, n = 38) than the handwritten texts (M = 282, SD = 44, 

n = 38). Similarly, there was a significant main effect of group on text length (F(1,36) = 8.43, p 
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= .006,  𝜂𝜂2 = .190), with a large effect size, meaning that Group A produced significantly longer 

texts on average (M = 311, SD = 50, n = 22) than Group B (M = 276, SD = 45, n = 16).  

Furthermore, there was a significant interaction between writing media and group, with a large 

effect size (V = .210, F(1,36) = 9.74, p = .000,  𝜂𝜂2 = .212), suggesting that there were differences 

in text length in each group across writing media. A one-way repeated-measures ANOVA was 

run per group to identify the differences. The results revealed that there was a significant effect 

of writing media on text length in Group A, with a large effect size (V = .204, F(1,21) = 5.38, p 

= .031,  𝜂𝜂2 = .204); these students produced significantly longer texts in the CB mode (M = 326, 

SD = 52, n = 22) compared to the PB mode (M = 296, SD = 44, n = 22).  In contrast, the influence 

of writing media on text length in Group B was not significant (V = .197, F(1,15) = 3.68, p = 

.074,  𝜂𝜂2 = .197), indicating that these students produced texts similar in length across both PB 

(M = 263, SD = 38, n = 16) and CB modes (M = 288, SD = 49, n = 16).  

These results suggest that the writing medium influenced text length as the typed texts were 

significantly longer overall than the handwritten texts. Writers also differed from each other in 

the amount of content they produced and in their typing skills. In this study, writers from Group 

A produced longer texts and completed the task faster in the CB mode, whereas Group B had 

similar writing times and text length across writing media. It appears that the writing mode did 

not influence test scores, but some writers are advantaged, or disadvantaged, in their writing 

time and the text length by the writing medium.   

5.2 How did EFL Students Perceive their Performance across CB and PB 

tests? 

The students’ perceptions of performance reported in the questionnaires were investigated to 

interpret the quantitative overall and analytic scores.  

5.2.1 Students’ perceptions of overall performance 

The final, longer perception questionnaire (Appendix 7) asked the students to report in which 

writing medium they thought they had performed better, and in which text they thought they 

would get a higher score. The students’ perceptions varied. A higher percentage of students (N 

= 28, 74%) thought that their performance was better in the CB condition; consequently, the 

typed texts, they believed, would get higher scores. The students noted that their familiarity with 

computers, typing skills, as well as the practicality and comfort of computers facilitated their 
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writing processes, mainly revisions, which in turn benefited their performance in the CB 

condition. Some excerpts illustrate the students’ perceptions: 

“I think I performed better on the computer because I had more time to revise the 
organisation of the ideas and spelling. My typing ability also helped” (S26SF-LPQ) 
 
“I would say that I would get a higher mark on the computer because I was sure of what 
I had written. The text was neater than the handwritten text, and the automatic spelling 
corrections were helpful” (S2AV-LPQ) 
 
“I think my performance was better in the typed text because I revised it more frequently 
and made more changes to vocabulary and sentence structure. Writing in general, either 
on the computer or paper, or in any language is still difficult for me, but I think that my 
typed text was better than my handwritten text” (S24DC-LPQ) 
 

In contrast, few students (N = 8, 21%) thought that they had performed better in the PB 

condition, and that their handwritten texts would get higher scores. These students reported that, 

as planning was more elaborate and conscious in the PB mode, the content and overall 

handwritten text was better: 

“I think I would get a higher score on the handwritten text because the planning I did 
was organised and my ideas flowed. So, I think the content was richer in the handwritten 
text” (S35DR-LPQ) 

“I think I had a better performance in the paper condition because I could express my 
ideas more easily and fast” (S16AR-LPQ) 

“On paper, I paused to think about the content of the text in more detail” (S27JG-LPQ) 

A few students (N = 2, 5%) answered that both texts would receive similar scores because 

“content was the most important aspect of the text; the writing medium does not influence the 

quality of the ideas, but the neatness of the document”( S21KU-LPQ). 

From these qualitative findings, we can see that most students (74%) explained that the CB 

mode would benefit their performance more than the PB mode. Furthermore, students’ 

perceptions of performance appeared to align with the scores awarded. On average, the students 

who expected to have a better performance in the CB mode (n = 28) received slightly higher 

scores in the CB test (M = 3.7) compared with the PB test (M = 3.6). The students that expected 

to do better in the PB mode (n = 8) received higher scores in the PB test (M = 4.0) compared 

with the CB test (M = 3.5). The two students that perceived having a similar performance in 

both writing conditions received slightly higher scores in the PB test (M = 4.8) compared with 

the CB test (M = 4.4).  
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5.2.2 Students’ perceptions of text quality across handwritten and typed Texts  

The three perception questionnaires (Appendices 6 and 7) elicited students’ perceptions about 

how text quality differed across handwritten and typed texts, regarding the content, organisation, 

language use, vocabulary and mechanics.  

Section B of the final, longer perception questionnaire asked the students to a) classify the 

aspects of the texts they thought would either benefit, or not, from the writing media and b) give 

a reason for their perception. The two shorter perception questionnaires, however, elicited 

information about the writing topic and language demands across writing tasks that would add 

information about content and linguistic features (vocabulary and grammar). It was considered 

that the students’ answers would also indicate if the writing tasks were comparable, and so not 

affect the scores for the content and linguistic features. Table 5.9 presents how each writing 

medium influenced text scores from the students’ perceptions.  

Table 5.9. 
Students’ Perceptions about the Impact of Writing Media on Text Quality 

Analytic components 
Favoured by 

PB mode 
N (%) 

CB mode 
N (%) 

Content 27 (71%) 27 (71%) 
Organisation 15 (39%) 31 (81%) 
Vocabulary  13 (34%) 38 (100%) 
Language Use 10 (26%) 38 (100%) 
Mechanics 10 (26%) 38 (100%) 

             Note. N = 38 students 

As seen in Table 5.9, Content was perceived as being unaffected, or benefited by either writing 

media. In contrast, in terms of Organisation, Vocabulary, Language Use and Mechanics, CB 

mode was perceived as impacting positively text quality compared with the PB mode. The 

students’ reasons for such perceptions were related to the way they planned and revised their 

texts in each writing medium. Furthermore, the students noted that their familiarity with the task 

topic, and its language demands, facilitated their performance. The writing medium, overall, 

had both positive and negative impacts on the quality of handwritten and typed texts from the 

students’ perspectives; however, the CB mode was perceived by most students as enhancing 

text quality more than the PB mode. Table 5.10 summarises the students’ perceptions of text 

quality across handwritten and typed texts.  
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Table 5.10. 
Students’ Perception of Text Quality across Handwritten and Typed Texts 

Aspect Students’ perception across texts 
Content • Content was rich in both texts because the students were familiar with the 

writing topics  
• The topics were not interesting for some students 
• Both PB and CB modes triggered a better selection and fluency of ideas  
• Content is not affected by the writing medium; it is related to writers’ 

knowledge of the topic 
Organisation • Both writing media favoured organisation and triggered a more conscious 

and better organisation of ideas 
• For most students the CB mode allowed them to plan and organise the text 

more easily 
• Typed texts looked neater and more organised than handwritten texts.  

Vocabulary and 
Language Use, 
Mechanics 

• Vocabulary and language use were similar across texts because the writing 
topics were familiar and easy for most students and because of the use of the 
dictionary 

• Both writing media favoured vocabulary, language use and mechanics 
because of the automatic corrections of the computer and the students’ self-
correction, attention and awareness of mistakes 

• However, correcting vocabulary, language and mechanics mistakes is more 
practical in the CB mode 

• It was difficult to identify mistakes on handwritten texts 

5.2.2.1 Students’ perceptions of content and organisation across texts  

Content was perceived by most students (71%) as being facilitated by both PB and CB modes 

because both modes triggered generation and fluency of ideas. In contrast, text organisation was 

perceived as being facilitated by the CB mode, compared to the PB mode, as seen in Table 5.9. 

For the students, it was more practical to organise the text in the CB mode, and the typed texts 

looked neater than their handwritten counterparts. Some excerpts illustrate the students’ 

perspectives:  

“I would say that on the computer I was sure about what I was writing, and the text 
was more organised. I think that the automatic corrections on spelling were helpful” 
(S2VA-LPQ) 

“On paper, I had to be more conscious of the ideas I would write. I had to think about 
text structure and vocabulary” (S13VQ-LPQ) 

“My typed text was more organised than my handwritten text” (S8LN-LPQ) 

“I don’t think that the writing media affected the content of my texts; the writing media 
only affect the layout and neatness of the text” (S21KU-LPQ) 

The two short questionnaires on perception asked the students to report on how the writing 

prompt/instruction and topic had facilitated and/or hindered their performance. This question 

was asked because unclear instructions, or complex topics, can affect content. Moreover, it was 
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relevant to confirm that both writing tasks were comparable in terms of topics (content). The 

students indicated that the writing instruction helped them meet the task requirements: 

“The instruction was simple and clear. I could understand it easily and do what I was 
required” (S14OR-SPQComputer) 
 
“The instruction was very clear and similar to the previous task” (S3AR-SPQComputer) 
 
“The instructions were very clear, leading me to do a very effective job” (S15AR-
SPQPaper) 
 
“The instruction helped me not to deviate from the subject” (S2VA-SPQPaper) 
 

All students noted that the writing prompt for the topics in both tasks was clear, specific and 

easy to understand: 

“The topic was easy because I frequently use electronic devices, basically every day, so 
it was easy to write about something I was familiar with” (S34EP-SPQComputer) 
 
“It was easy for me because I’m pretty much related to the use of devices, especially 
with computers” (S9CO-SPQPaper)  
 
“Social media was a topic I was familiar with, so it helped me develop ideas more 
easily” (S2AV-SPQComputer) 
 
“The Social media topic was easy for me. It’s something I am familiar with daily” 
(S24DC-SPQPaper) 

 

For seven students (18%) Topic 1 (technological devices) was not interesting, whereas for five 

students (13%) Topic 2 (social media) was not interesting: 

“The Technological devices topic was easy, but not of my interest” (S4JB-SPQPaper) 
 

“Social media has become a common topic, so it can be boring to write about that” 
(S33YP-SPQPaper) 

5.2.2.2 Students’ perceptions of vocabulary, language use and mechanics across texts 

As seen in Table 5.9, vocabulary, language use and mechanics were perceived by most students 

as being favoured by the CB mode, although there were some students who reported perceiving 

a positive effect of the PB mode on these aspects. The students’ answers noted that both CB and 

PB modes foster self-awareness of mistakes; the computer, however, is more practical for 

correcting and identifying mistakes:  

“The computer helped me correct my mistakes, and it was quicker to access online 
dictionaries. On paper, it was more difficult” (S22DV-LPQ) 
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“On paper, I was more conscious revising my ideas, vocabulary and grammar; on the 
computer, I just made slight revisions” (S4JB-LPQ) 

“It could be that I overlooked many mistakes in my handwritten text because I didn't 
have any automatic correcting tool” (S5AC-LPQ) 

The two shorter perception questionnaires asked the students to report on the language demands 

or complexity of each writing task. This question aimed to confirm the comparability between 

writing tasks regarding linguistic features. Complex topics may require complex language 

structures and affect writers’ performance and text features. According to all the students, both 

topics required simple, easy and known vocabulary and grammar structures overall, thereby not 

affecting their performance: 

“My language level was appropriate for this text because it was about a familiar topic” 
(S3CA-computer) 
 
“The expressions and vocabulary were familiar to me” (S5AC-paper) 

“It was great to be able to do this test and reflect my knowledge in this text. I hadn’t 
done this before with such enthusiasm and willingness” (S34EP-computer) 
 
“I’m familiar with English writing, and my vocabulary was appropriate to the topic” 
(S20YT-computer) 
 

All the students mentioned that the dictionary was helpful in both writing conditions to look up 

unknown words and check for spelling. However, the use of the dictionary was more practical 

on the computer:  

“The use of the dictionary was an advantage. I felt very confident because I knew I was 
writing the words and expressions correctly, according to their use in the text” (S4JB-
LPQ) 
 
“I think that the dictionary was an advantage in both writing media because I could vary 
vocabulary. The dictionary will always be helpful when writing in another language” 
(S17JR-LPQ) 
 
“I sometimes struggled with synonyms because I still don’t have wide vocabulary 
repertoire. Hence, the dictionary was really useful” (S17JR-computer) 
 

Overall, there was a general perception that the quality of typed texts was better than the 

handwritten texts due to the editing tools of the computer. However, the test scores suggested 

that text quality was similar across texts in at least three components (Content, Vocabulary and 

Mechanics), although Organisation and Language Use were scored higher in the handwritten 

texts. The comparison and relationships of data show that neither the students’ writing process 
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nor their perception of text quality aligns with Organisation and Language Use being awarded 

higher scores in the handwritten texts. It might be that the CB mode affected students’ 

perceptions of text quality, or writing media influenced raters’ scorings of Organisation and 

Language Use.  

5.2.3 Students’ perceptions of writing time and text length across writing conditions 

The perception questionnaires elicited information from students on how the allotted writing 

time and required text length had facilitated and/or hindered their performance across CB and 

PB modes. The students’ perceptions varied; nonetheless, they mentioned both positive and 

negative impacts of these task requirements on their writing, as summarised in Table 5.11.  

Table 5.11. 
Students’ Perceptions of Writing time and Text Length across PB and CB Tests 

Aspect Students’ perceptions 
Writing time • For most students, writing time was enough across writing media, 

particularly in the CB mode; whereas, for others, it was not enough  
• Writing time caused stress and anxiety, particularly more in the PB mode 
• Writing time was positive on students’ time management and concentration 
• Handwriting and typing skills influenced students’ writing time and text 

length 
Text length • For many students, there were no difficulties in meeting the text length 

requirement; for others, their difficulties were linked to the lack of writing 
time, handwriting and typing skills and not having enough content to write 

 

Regarding writing time, the shorter perception questionnaires revealed that most students 

perceived that 50 minutes were enough to write 250 words in each writing condition (CB mode: 

N = 32, 84%; PB mode: N = 23, 61%). However, given the slight differences in percentages, it 

seems that students felt more comfortable with the allotted writing time when they wrote on the 

computer. Additionally, the students’ answers from the longer perception questionnaire revealed 

that most students (N = 28, 74%) expected to be faster and have enough time in the CB mode, 

while some students (N = 7, 18%) expected to be faster and have enough time in the PB mode. 

A few students (N = 3, 8%) said that writing time was insufficient in both modes. The positive 

impact of the allotted writing time was related to time management, concentration and planning 

and revising processes: 

“It was a short time for me, but it pushed me to organise my ideas more quickly” 
(S34EP-SPQComputer) 
 
“Writing under pressure allowed me to select clear and concise ideas” (S26SF-
SPQComputer) 
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“Being given a time limit helps me concentrate, but I take longer when writing by hand 
than on the computer” (S35DR-SPQPaper) 
 
“I think I took less time on paper. As there are fewer distractors when writing on paper; 
one can focus on the task” (S3CA-LPQ) 

The perceived negative impacts of the allotted writing time appeared to be related to the lack of 

time to plan and revise leading to more stress and anxiety: 

“Although it was enough time, the fact that there is a limit puts a little more pressure 
on me” (S9CO-SPQPaper) 
 
“It made me think less about the content. I formulated the text in a very general way. A 
time limit affects the quality of a text significantly as the student or writer will worry 
more about complying with basic requirements than with writing a good text” (S27JG-
SPQComputer) 
 
“The time was very short for me, drawing on my writing habit. To write a good text, I 
would have required a little more time” (S30SH-SPQPaper) 

The students also noted that handwriting and typing influenced the time they took on the writing 

tasks:   

“It’s faster and easier to type on a keyboard; writing fast by hand is a bit painful” 
(S24DC-LPQ) 
 
“I took less time on the computer. It’s more practical to correct words when writing in 
real-time and fast typing also helped” (S7GH-LPQ) 
 
“It was a short time. I usually take longer to write, less on the computer than by hand, 
but it was still a short time for me” (S38MV-SPQComputer) 

Most students perceived having no difficulties to write 250 words in each writing condition (CB: 

N = 36, 95%; PB: N = 28, 74%).  

To sum up, 50 minutes for each writing task seemed to be sufficient time and was viewed 

positively by most students. Nonetheless, some students perceived being constrained by the 

allotted time. Consistent with the quantitative data, most students said they would take less time 

to complete the writing task in the CB mode. These findings suggest that writers interact 

differently across writing media, related to their ability to produce content and on their typing 

skills. The last section of this chapter reports the qualitative findings of students’ preferences 

regarding writing assessment delivery mode. 
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5.3 Students’ Preferred Writing Assessment Delivery Mode 

The students’ preferences were investigated at the beginning of the study through the personal 

background questionnaire, and, at the end, through the longer perception questionnaire. These 

instruments identified whether students’ preferences changed, as well as the reasons that 

motivated their preferences. Figure 5.1 compares the students’ initial and final preferences 

regarding writing assessment delivery mode.  

 
Figure 5.1. Students’ initial and final preferences regarding writing assessment delivery mode 
 
As seen in Figure 5.1, at the beginning of the study (initial preference), a slightly higher 

percentage of students (53%) preferred paper-based writing assessment, compared with 42% of 

students preferring computer-based assessment. Additionally, there was a lower percentage of 

students (5%) preferring both. At the end of the study (final preference), there was a change in 

preferences; this time, a higher percentage of students preferred computer-based writing 

assessment (n = 26; 68.4%). Although lower, there was still a number of students who preferred 

the PB mode (n = 7; 18.4%), and an increasing percentage (n = 5; 13.2%) preferring both. These 

changes in preferences may have been the result of students’ involvement in this study. In other 

words, the students’ experience across writing tasks and reflection on their cognitive processes 

and perceptions might have influenced their final preferences.  

The students’ preferred writing assessment delivery mode appeared to align with the scores 

awarded. On average, the students that preferred, at the end, the CB mode (n = 26) received 

slightly higher scorings in the CB test (M = 3.7) compared with the PB test (M = 3.6). The 

students that preferred the PB test (n = 7) received higher scorings in the PB test (M = 3.9) 

compared with the CB test (M = 3.5). The five students that preferred the two writing modes 

received higher scorings in the PB test (M = 4.6) compared with the CB test (M = 3.9). 

Paper-based writing
assessment

Computer-based
writing assessment

Both
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42%
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The students’ reasons for their final preferences were classified into physical, psychological and 

experiential characteristics, and also included Reader awareness. The findings are summarised 

below and illustrated in Table 5.12: 

Table 5.12. 
Writers’ Characteristics Influencing their Preferences Regarding Writing Assessment Delivery Mode 

Characteristics  Excerpts 
Physical   
    Typing/handwriting skills 
 

• It’s always easier for me to write on paper because I still struggle using 
the computer. S1CA-LPQ 

• I am faster typing than handwriting. S10DP-LPQ  

     Fatigue - pain • The computer screen causes eye fatigue. S24DC-LPQ 
• On paper, it was difficult to concentrate; my hand hurt. S38MV-LPQ 

Psychological    
     Personality type 
 
      
      

• Writing by hand allowed me to express myself more naturally. S38MV-
LPQ  

• Writing is more personal and inspirational. S8LN-LPQ 
• I am quite a perfectionist and I like things to look good and organised. 

When I wrote on paper, it was difficult to control this aspect. S30SH-LPQ 

     Concentration 
 

• I prefer the paper-based assessment because it's easier for me, and the 
noise of the keyboard affects my concentration. S29NG-LPQ 

     Learning and writing       
     styles, cognitive processes 
      
      

• I realised that the computer is more suitable for a writing test because it’s 
much easier for the writing process, particularly for revisions. S30SH-
LPQ 

• I would prefer to take the tests on paper because I can self-assess my 
knowledge of grammar and spelling. S16AR-LPQ 

      Comfort 
 

• I would prefer to be assessed on the computer because it’s more 
comfortable. I can use both hands and correct some errors quickly. S6JG-
LPQ 

• When it comes to assessment, I prefer to write on paper because I feel more 
comfortable. My planning and ideas are elaborate. S35DR-LPQ 

Experiential    
       Familiarity  • I prefer the computer-based assessment because I’m more familiar with 

computers. I can type fast and organise the structure of the text easily. 
S7GH-LPQ 

• Before starting university, I was not used to writing texts or essays on the 
computer. We never wrote on a computer in the school, so, as I was not 
used to computer-based writing, I found it difficult to get used to this now. 
S5-AC-LPQ 

Reader awareness    
        Legibility • Computers are more practical and effective. It’s also a great advantage for 

the reader to read a typed text; its’ more readable. S17JR-LPQ 
• On paper, my scribbles might not be legible, and I may have many spelling 

errors. S5AC-LPQ 
• On the computer, the text is tidy and can be understood by anyone, while 

on paper, not everyone may understand your handwriting. S32DP-LPQ 
• My handwritten text looked a bit messy. S8LN-LPQ 

 

As illustrated in Table 5.12, students’ preferences for test mode were related to their physical, 

psychological and experiential characteristics:  
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• Physical characteristics: handwriting and typing skills, fatigue and pain. 

• Psychological characteristics: students’ learning and writing styles, comfort, concentration, 

cognitive processes and personality type. 

• Experiential characteristics: students’ familiarity with computers and pen and paper. 

• Reader awareness: legibility and readability for a potential reader.  

From the excerpts provided, it can be seen that the use of computers, typing skills as well as 

familiarity and preferences for the computer were not shared across all the students. These are 

important findings showing that, whereas most students preferred the CB mode, some students 

still use and prefer traditional writing assessment methods. Some writers were aware also of the 

reader and that the legibility/readability issues of their writing might affect raters and scorings. 

Thus, this study has provided explanations of why some writers prefer taking their assessments 

on paper and why others preferred the computer mode. 

5.4 Concluding Remarks 

This chapter has reported the findings on how EFL students’ writing performance differed 

across CB and PB tests, how the students perceived their performance across writing conditions 

and students’ preferred writing assessment delivery mode. These findings reflect the authentic 

performances and experiences of these EFL students, as test-takers, in a test situation in 

classroom-based writing assessment. 

The students’ writing performance was investigated looking into the overall and analytic scores, 

writing time and text length across CB and PB tests. It was identified that overall scores did not 

differ significantly between handwritten and typed texts. Furthermore, the scores for Content, 

Vocabulary and Mechanics did not differ significantly across handwritten and typed texts. In 

contrast, Organisation and Language Use were scored significantly higher in the handwritten 

texts. These results suggest that the writing medium affected the students’ performance in at 

least two aspects of writing. The results also revealed that students’ performance regarding 

writing time and text length was affected by the writing media. Students took considerably more 

time writing on paper, and that the typed texts were significantly longer than the handwritten 

texts. Furthermore, writing time and text length differed across individuals. However, regardless 

of students’ writing time and text length students’ overall scores did not differ markedly, 

suggesting that writing time and text length appeared not to influence test scores.  

The students’ expectations for their performance suggested that most students perceived that the 

CB mode had major positive impacts on their overall performance, and quality of their texts, 
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compared with the PB mode. However, there were some students who reported they thought the 

PB mode had major positive impacts on their performance. The students’ reasons for expecting 

a positive impact of the CB mode on their performance were related to the students’ comfort 

and familiarity with computers, typing skills, and with the editing tools offered by the computer 

which facilitated, especially, the revising processes. The students’ reasons for perceiving a 

positive impact of the PB mode on their performance were related to their comfort and 

familiarity with the PB mode which allowed for careful planning and revising processes.  

The findings on students’ preferences regarding writing assessment delivery mode indicated that 

students changed their initial choices, probably influenced by their involvement in both writing 

assessment tasks and reflection upon their writing process across the writing conditions. At the 

beginning of the study most students preferred the PB mode; and, at the end of the study most 

students preferred the CB mode. There was also an increase in the number of students expressing 

a preference for both. The students’ reasons for preferring either the CB or PB mode were related 

to physical characteristics (handwriting and typing skills, fatigue and pain caused by the 

medium), psychological characteristics (students’ learning and writing styles, comfort, 

concentration, cognitive processes and personality type) and experiential characteristics 

(students’ familiarity with computers and pen and paper). The reader/rater was another reason, 

triggering students’ preferences for the computer due to legibility of CB texts. These findings 

also indicate that the students’ perceptions of performance and preference appeared to align with 

their scores which were higher, comparatively, with the mode for which they had a preference. 

Overall, evidence from the students’ cognitive processes and perceptions of performance and 

text quality that the CB mode facilitated revisions, particularly on text organisation, seem to be 

inconsistent with the higher scores on Organisation and Language Use in the handwritten texts. 

To interpret test scores better, further evidence on the impact of text format on raters’ scorings 

was collected. The next chapter presents the findings on the impact on text format on raters’ 

scorings. 
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Chapter 6. Raters’ Scorings across Handwritten and Typed texts  

How does the writing medium affect raters’ scorings, perceptions 

and preferences?  

The previous two chapters reported answers to the research questions on the impact of the 

writing medium on EFL students’ cognitive processes and performance. Their findings 

indicated, respectively, that the writing medium impacted students’ cognitive processes and 

performance. The PB mode enabled students to do detailed planning, whereas the CB mode 

enabled them to revise more. Furthermore, students wrote faster and produced longer texts in 

the CB mode. Although overall scores were not affected by the writing medium, the scores for 

Organisation and Language Use were higher for the handwritten texts. Evidence of the students’ 

writing processes and their perceptions of their performance differed from the results of 

Organisation and Language Use across handwritten and typed texts.  

As direct assessment of L2 writing involves raters and requires them to mark students’ 

performances, raters’ perceptions and judgements on texts might be affected by the text format 

(i.e. handwritten and typed texts) (Shaw & Weir, 2007; Weigle, 2002, 2016). Furthermore, it 

has been suggested that despite the high degrees of intra- and inter-rater reliability demonstrated, 

there might be a confounding effect of handwritten versus typed scripts for raters (Weir et al., 

2007). Hence, this chapter reports on the investigation into the impact of the text format on 

raters’ scoring and answers the following research questions: 

• RQ4 How do EFL raters’ scorings differ across handwritten and typed texts and what do 

differences mean for reliability? 

• RQ5 How do EFL raters perceive the quality of handwritten and typed texts? 

• RQ6 What are the participants’ preferences regarding writing assessment delivery mode? 

This chapter is organised around these research questions.   

6.1 How Did EFL Raters’  Scorings Differ across Handwritten and Typed 

Texts? 

The impact of text format on raters’ scorings has been acknowledged to be a factor that can 

affect rater reliability and scoring validity of a test, as reviewed in Chapter Two. However, very 

few studies have examined how raters’ scorings differed across handwritten and typed texts to 

elucidate whether or not the text format influenced rater reliability and the scores awarded. 
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Furthermore, previous studies examining the effect of the text format on rater reliability have 

used word-processed versions of the handwritten texts. The present study considers that, when 

comparing the scores awarded by the same group of raters to original handwritten and typed 

texts with those awarded to their transcribed handwritten and typed counterparts, enables more 

robust data to be collected than when handwritten texts are word-processed. 

Rater reliability was examined in the present study through inter-rater reliability which refers to 

the degree to which the scores of two or more raters agree when marking the performance of the 

same individual or of a group of individuals (McNamara, 2000; Stemler & Tsai, 2008; Weigle, 

2002). To provide strong evidence about whether or not the text format influences raters’ 

scorings, four sets of texts were used: 38 original PB texts, 38 original CB texts and their 

transcribed 38 CB texts and 38 PB texts (N = 152).  

As reported in Chapter Three, Methodology, and seen below in Table 6.1, inter-rater reliability 

using correlations was high (between good and excellent) in all sets of scores. These high 

correlations indicate that the raters were highly consistent in marking all the texts; the 

correlations did not show any systematic pattern suggesting that inter-rater reliability was 

affected by a specific text format. For instance, as shown in Table 6.1, inter-rater reliability was 

higher for handwritten texts in six sets of scorings regardless of whether they were original or 

transcribed handwritten texts. Likewise, inter-rater reliability was higher for word-processed 

texts in five sets of scorings regardless of whether they were original or transcribed typed texts. 

Furthermore, these correlations did not show any specific pattern suggesting a potential effect 

of text format on the scorings for Organisation and Language Use.  
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Table 6.1. 
Inter-rater Reliability on Analytic and Overall Scores across Original and Transcribed Texts 

Set Scorings  N (100%)* 
  95% CI 
 ICC** Lower 

Bound 
Upper 
Bound 

            Analytic scorings      
 Content      

1 
   Original-Handwritten  114  .927 .875 .959 
   Trans-Typed 114  .927 .876 .960 

2 
   Original-Typed  114  .934 .887 .964 
   Trans-Handwritten  114  .954 .922 .975 

 Organisation      

1 
   Original-Handwritten  114  .852 .748 .918 
   Trans-Typed  114  .898 .823 .944 

2 
   Original-Typed  114  .831 .710 .907 
   Trans-Handwritten 114  .884 .803 .936 

 Vocabulary      

1 
   Original-Handwritten  114  .922 .867 .957 
   Trans-Typed 114  .892 .815 .941 

2 
   Original-Typed  114  .839 .725 .911 
   Trans-Handwritten 114  .799 .651 .889 

 Language Use      

1 
   Original-Handwritten  114  .944 .903 .969 
   Trans-Typed 114  .924 .868 .958 

2 
   Original-Typed  114  .874 .784 .930 
   Trans-Handwritten 114  .839 .724 .911 

 Mechanics      

1 
   Original-Handwritten  114  .884 .801 .935 
   Trans-Typed  114  .928 .877 .960 

2 
   Original-Typed  114  .871 .780 .928 
   Trans-Handwritten 114  .890 .812 .940 

          Overall scorings      

1 
   Original-Handwritten  114  .955 .923 .975 
   Trans-Typed  114  .972 .951 .984 

2    Original-Typed  114  .925 .872 .959 
   Trans-Handwritten 114  .956 .925 .976 

Note. *38 scorings per three raters. ** Interpretation of ICC: less than 0.5 (poor), between 
0.5 and 0.75 (moderate), between 0.75 and 0.9 (good), and greater than 0.9 (excellent).  

 

According to Weigle (2002), an ANOVA can be used to investigate inter-rater reliability, 

particularly when more than two raters are involved. An ANOVA determines whether there are 

statistical differences between mean scores because the scores given by some raters can be 

higher or lower regardless of their correlations. Therefore, in this study, RM ANOVA and RM 

MANOVA analyses were used to determine whether or not the scores awarded by the three 

raters differed between the original and transcribed versions. This section presents first the 

results of RM ANOVA on overall scores, followed by the RM MANOVA results on analytic 

scores.   
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6.1.1 RM ANOVA on overall scores across original and transcribed texts 

RM ANOVA (or one-way RM ANOVA or one-way within-subjects ANOVA) is used to 

determine whether the performance of the same participants vary at two or more time periods 

or under two different conditions or treatments (Pallant, 2016). This statistical test was used in 

this study to determine whether or not overall scores awarded by the raters differed significantly 

when they rated the same texts across two formats. Two RM ANOVA analyses were run 

separately on overall scores. The first analysis compared the overall scores awarded to the 

original 38 PB texts with those awarded to their transcribed 38 CB versions. The second analysis 

compared the overall scorings awarded to the original 38 CB texts with those awarded to their 

transcribed 38 PB versions. The descriptive statistics and RM ANOVA results per pairs of texts 

are displayed in Table 6.2. 

Table 6.2. 
RM ANOVA on Overall Scores across Original and Transcribed Texts 

Pairs of Texts 
Descriptive statistics  Repeated measures ANOVA 

N M SD  Pillai’s 
Trace (V) F df1 df2 Sig. 𝜂𝜂2* 

1 
Original-hand 38 3.8 .57  

.156 6.84 1 37 .013 .156 
Trans-typed 38 3.6 .64  

2 
 
Original-typed 

 
38 

 
3.6 

 
.57   

.155 
 

6.78 
 

1 
 

37 
 

.013 
 

.155 
Trans-hand 38 3.8 .55  

Note. *Interpretation of effect size: small (.01), moderate (.06), large (.14) 

As seen in Table 6.2, the RM ANOVA results yielded significant differences in the overall 

scorings, with large effect sizes, in both Pair One: original handwritten vs transcribed typed (V 

= .156, F(1,37) = 6.84, p =.013, 𝜂𝜂2 = .156) and Pair Two: original typed vs transcribed 

handwritten (V = .155, F(1,37) = 6.78, p = .013, 𝜂𝜂2 = .155). In both cases, the handwritten texts 

(original and transcribed versions of word-processed texts) were scored significantly higher 

compared with the typed texts (original and transcribed versions of handwritten texts), as seen 

in the mean scores. These results indicate that the text format influenced raters’ scorings. In this 

study, the raters were more lenient with handwritten texts despite whether they were original or 

transcribed. 

A slight influence of this effect can be noticed in the scores awarded to the original handwritten 

texts, reported in Chapter Five about students’ overall writing performance (Section 5.1.1). 

Although the difference in overall scores between both original handwritten and typed texts was 

not significant in Chapter Five, the level of non-significance was not very high (V = .086, 

F(1,36) = 3.40, p = .073, 𝜂𝜂2 = .086), reflecting a slight effect of text format on scores.  



Chapter 6 Raters’ scorings across handwritten and typed texts 
 

167 

6.1.2 RM MANOVA on analytic scores across original and transcribed texts  

RM MANOVA is used to determine whether participants’ performances (in several related 

measurements) varies at two or more time periods or under two different conditions or 

treatments (Pallant, 2016; Verma, 2016). In this study, RM MANOVA was used to determine 

whether or not analytic scores (content, organisation, language use, vocabulary and mechanics) 

awarded by a group of three raters differed across handwritten and typed texts, using the original 

and transcribed versions.  

Two RM MANOVA analyses were run separately on analytic scores. The first analysis 

compared the five analytic scorings awarded to the original 38 PB texts with those awarded to 

their transcribed 38 CB versions. The second analysis compared the five analytic scorings 

awarded to the original 38 CB texts with those awarded to their transcribed 38 PB versions. The 

descriptive statistics and RM MANOVA results are displayed in Table 6.3. 

Table 6.3.  
RM MANOVA on Analytic Scores across Original and Transcribed Texts 

Texts components 
across pairs of texts 

Descriptive  
statistics  Repeated measures MANOVA  

(Univariate tests) 

N M SD  Pillai’s 
Trace (V) F df1 df2 Sig. 𝜂𝜂2* 

 
 

1 

Content  
   Original-hand 

 
38 

 
4.0 

 
.87   

.236 
 

3.99 
 

1 
 

37 
 

.055 
 

.097    Trans-typed 38 3.9 .94  

2 
   Original-typed 38 3.7 .99  

.480 .627 1 37 .434 .017    Trans-hand 38 3.8 1.1  

 
1 

Organisation  
   Original-hand 

 
38 

 
3.9 

 
.66   

.236 
 

1.84 
 

1 
 

37 
 

.183 
 

.047    Trans-typed 38 3.8 .73  

2 
   Original-typed 38 3.6 .68  

.480 21.3 1 37 .000 .366    Trans-hand 38 3.9 .59  

 
1 

Vocabulary 
   Original-hand 

 
38 

 
3.8 

 
.64   

.236 
 

.354 
 

1 
 

37 
 

.556 
 

.009    Trans-typed 38 3.8 .66  

2 
   Original-typed 38 3.7 .63  

.480 4.07 1 37 .056 .099    Trans-hand 38 3.8 .64  

 
1 

Language Use 
   Original-hand 

 
38 

 
3.5 

 
.75   

.236 
 

8.16 
 

1 
 

37 
 

.007 
 

.181    Trans-typed 38 3.3 .76  

2 
   Original-typed 38 3.3 .68  

.480 6.45 1 37 .015 .149    Trans-hand 38 3.5 .62  

 
1 

Mechanics  
   Original-hand 

 
38 

 
3.7 

 
.72   

.236 
 

1.52 
 

1 
 

37 
 

.224 
 

.040    Trans-typed 38 3.6 .83  

2    Original-typed 38 3.8 .70  .480 .000 1 37 1.00 .000    Trans-hand 38 3.8 .75  
Note. * Interpretation of partial eta-squared effect size: small (.01), medium (.06), large (.14) (Cohen, 1988) 
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As shown in Table 6.3, the results of the RM MANOVA analyses revealed that raters’ analytic 

scorings did not differ significantly for Content, Vocabulary and Mechanics, they awarded 

similar scorings across original and transcribed texts. These results indicate that text format did 

not influence raters’ scorings for Content, Vocabulary and Mechanics. 

In contrast, there were significant differences in the scorings on Organisation and Language 

Use. The raters awarded significantly higher scorings on Organisation in the transcribed 

handwritten texts (V = .480, F(1,37) = 21.3, p = .000, 𝜂𝜂2 = .366). Likewise, Language Use 

received significantly higher scorings in both the original handwritten texts (V = .236, F(1,37) 

= 8.16, p = .007, 𝜂𝜂2  = .181) and transcribed handwritten texts (V = .480, F(1,37) = 6.45, p = 

.015, 𝜂𝜂2  = .149). The differences in scorings were meaningful with large effect sizes. 

These results suggest that the text format influenced raters’ scorings, mainly for Organisation 

and Language Use, as reported in Chapter Five (Section 5.1.2). In contrast, raters’ scorings on 

Content, Vocabulary and Mechanics were not affected by the text format. These results lead to 

a conclusion that, although the raters were consistent in marking the texts, they were consistently 

more lenient with the handwritten texts, and therefore influencing test scores. Furthermore, this 

study found that correlations appeared not to be very informative about text format influence on 

raters’ scorings. In contrast, a comparison of means elucidated that the text format influenced 

raters’ scorings. The following section presents the qualitative findings on how raters perceived 

text quality across handwritten and typed texts.  

6.2 How Did EFL Raters Perceive the Quality of Handwritten and Typed 

Texts?  

In this study, the raters’ perceptions of the texts helped to gain a better understanding of test 

scores. I interviewed each independent rater separately (see the interview protocol in Appendix 

12) to elicit contextual information about how raters marked the texts and how they perceived 

the quality of Content, Organisation, Vocabulary, Language Use and Mechanics across 

handwritten and typed texts. My perceptions and experiences in the rating process were recorded 

during the interaction, or conversation with each rater.  

As stated earlier in the Methodology Chapter, as a researcher and participant in this 

investigation, I declare that my data are as genuine as the data collected from the other two 

raters. I did not have information about the scorings since the analyses were run after all data 

collection was complete. My involvement in this study contributed to my understanding of the 

research phenomenon from both emic and etic perspectives; that is, as an individual within the 
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same social context and as an observer. This section presents first contextual information about 

how raters (Sonia, Julian (pseudonyms) and the Researcher) marked the texts, followed by their 

perceptions of the texts.  

6.2.1 Rating context: How raters marked the texts 

The rating process for all raters is described in Chapter Three (Section 3.4.2.2). According to 

the interviews, all three raters reported that they preferred to assess the texts in the morning 

when they were more relaxed and in a better mood. They rated the texts at their own pace and 

in the time available to them; however, their rating procedures differed. Sonia expressed that 

she preferred to mark first the handwritten texts because these required more concentration and 

caused her discomfort:  

I tried to mark the texts in the morning because I’m usually fresh and calm at this time 
of the day... I also tried not to do the whole batch in one sitting. I usually marked 5 or 6 
texts; then, I had a break and did something else. Of course, there were times when I 
had to mark 12 in one sitting because I had to hand in my ratings… 
 
…I always put the handwritten texts above the typed texts because I wanted to mark the 
former when I was more relaxed… I felt that they demanded more concentration… 
Moreover, they added extra effort, that of understanding writers’ handwriting… Some 
handwritten texts upset me from the beginning, so I tried to read them first to be more 
relaxed with the typed ones, at least visually. 
 

Like Sonia, Julian “usually [assessed the texts] in the morning, listening to music with no lyrics 

to avoid distractions.” However, he had no particular preference or order to assess the texts, as 

he said: “I never choose, I try not to.” Likewise, I, the researcher-rater, “marked the texts at any 

free moment, preferably in the morning. I sometimes marked ten texts in one sitting, and marked 

the rest later…” Like Julian, “I didn’t have any preference; I marked the texts in the order I 

received them.” 

The previous excerpts describe raters’ procedures and preferences when marking the assigned 

texts. In this case, Sonia did not like assessing handwritten texts, whereas Julian and I expressed 

no particular preference when assessing the texts (raters’ preferred writing assessment delivery 

mode will be presented later in Section 6.3). These findings suggest that raters’ preferences may 

influence the way they score students’ texts, and that their own biases might affect the 

measurement of students’ performance.  
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6.2.2 Raters’ perceptions of overall quality across handwritten and typed texts 

The raters asserted that there were good and bad handwritten and typed texts. However, they 

differed in their perceptions of overall quality. For instance, Julian thought that text quality 

depended on the students’ writing ability instead of the impact of the writing medium on text 

quality: 

I don’t think the medium showed me an advantage, you know, (…) it depends more on 
the writer. Certain texts were beautifully handwritten, and others were not (…), and the 
opposite way too. In some of the texts that were typed, you could see terrible spelling 
mistakes. 

For Sonia, it was difficult to tell the difference between handwritten and typed texts, although, 

she thought that the typed texts were better because of their legibility and neatness: 

I think that typed texts were better than handwritten texts, but that is uncertain to me ... 
That’s a belief I had before this experience, and I still have and could confirm after this 
experience. On the computer, you have more possibilities to edit; it’s easier to delete, 
replace, cut and change text organisation. The computer gives you possibilities that you 
don’t have when writing by hand. Of course, writing by hand has other conditions; for 
instance, the writers’ narrative could be more fluent, perhaps. 

In contrast, to me, the researcher-rater, the handwritten texts were more organised because 

paper-based writing demands a more elaborate writing process: 

I think that the handwritten texts were of better quality. I think that writing on the 
computer hinders content and organisation because writers start typing and then 
organising while writing. Maybe they write irrelevant ideas on the computer. But on 
paper, they have to be more concise and focused. Also, I think, the texts were more 
organised on paper. 

Raters’ perceptions of the impact of  text medium on the overall quality of handwritten and 

typed texts differed. For one rater the writing medium did not seem to impact text quality, 

whereas the other two raters said they thought the writing medium might affect legibility and 

students’ writing processes, which in turn can affect text quality.  

6.2.3 Raters’ perceptions of text quality, regarding text features across handwritten and 

typed texts 

The raters reported perceiving that the quality of Mechanics and Organisation as well as text 

length differed across handwritten and typed texts, and that these differences were, in their view, 

influenced by the writing medium. The raters, however, reported that they thought the quality 

of Content, Language Use and Vocabulary in the writing was influenced by the students’ writing 
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ability rather than the writing medium. Table 6.4 summarises raters’ perceptions of text quality 

across handwritten and typed texts. 

Table 6.4. 
Raters’ Perceptions of Text Quality across Handwritten and Typed Texts 

Text aspects Raters’ perceptions  
Content  • For the three raters, content was not affected by the writing medium but by 

writers’ misunderstanding of the task  
• Narratives engaged one rater, unfocusing her from the assessment criteria 

Organisation • Raters differed in their perception of text organisation across texts. 
Language Use 
and Vocabulary 

• For the three raters, Language use and Vocabulary were not affected by the 
writing medium but by writers’ linguistic knowledge 

 
Mechanics 

• Writers’ handwriting confounded errors in mechanics (spelling, capitalisation 
and punctuation). 

• Errors in mechanics (spelling and punctuation) were more visible in the typed 
texts. 

Text length • Handwriting misleads the actual length of the text. 
• Typed texts look shorter than handwritten texts. 

6.2.3.1 Raters’ perceptions of content across handwritten and typed texts 

Content was assessed in terms of the writers’ fulfilment of the task (genre, topic, one option and 

text length requirements), relevance and effective development of ideas and topic. The raters 

reported noticing no differences in Content between handwritten and typed texts, but  

differences between writers and tasks. For the raters, both writing tasks were equally complex 

in terms of language demands and instructions. However, they judged that students had a low 

understanding of the tasks, and that the topics were not comparable.  

Julian stated that “both tasks were equally challenging and very much alike. The only thing is 

that Task 1 was clearer because it’s easier to identify the technological devices; for example, 

the phone, the tablet, the computer. In Task 2, some people got a bit confused.” Julian also 

admitted that he struggled to differentiate social media sites: “Is a blog social media? Or is 

Facebook or is WhatsApp or Skype social media?”  

For Julian, the lack of clarity about social media “might have affected those students who 

struggled to understand or to try to find just one or decide upon one. That’s why some of them 

failed to choose one, and they just talked in general terms…” Julian speculated that some 

students misunderstood the instruction as they wrote about two social media sites and not about 

one as required, although, for him, the instruction was clear: 
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I think the task was clear, I don’t know if they just took it lightly, or maybe we should've 
explained the task in more detail, or kind of warn them and tell them: ‘Listen, remember, 
if you do not choose just one, you would be taken away some points, remember you need 
to choose just one, and it’s just 250 words minimum, this will affect your grade… 
Definitely, in Content, their understanding of the task was very poor in many cases.” 

Like Julian, I, the researcher-rater, perceived that “both tasks were equally complex, but the 

students didn’t understand the second task about social media.” I wondered “why the students 

always used an impersonal style to talk about social media; they didn’t write from their personal 

experience. In contrast, in Task 1, they wrote about their personal experiences with cell phones.” 

Sonia also explained that “the tasks were comparable regarding prompt and requirements”, but 

sometimes, [she] was also struck by the students’ lack of understanding of the task, in some 

cases...” However, unlike Julian and me, Sonia suggested that “the task about social media was 

easier than the task about technological devices.” She thought that “students had more content 

to write about social media (…), judging by who they are and their familiarity with social media, 

whereas in the task about technological devices, the students were a little more limited 

regarding vocabulary and content.” Sonia also admitted being more engaged with texts that had 

a narrative style, which influenced her ratings and made her lose focus on the rubric criteria: 

“during our moderation sessions I realised that I tended to give higher marks to narratives; they 

had a positive impact on me even when they were not related to the task.” 

As seen above, each rater perceived the quality of Content across writers and tasks differently. 

For them, the writing medium was not a factor affecting the quality of Content across 

handwritten and typed texts, but that writers’ understanding of the task, and familiarity with the 

topic, did influence them. It could be said that the raters’ perceptions aligned with the scorings 

for Content, which did not differ significantly across texts.   

Interestingly, raters’ perceptions of the task differed from those of the writers. In Chapter Five 

(Section 5.2.2), the students claimed that both topics were equally challenging and similar, and 

that the topics did not affect their performance. In contrast, the raters believed that the topics 

were not comparable, and that, in their view, this may have affected scorings of content. The 

results of the mixed MANOVA analysis (Chapter Five) revealed no significant differences in 

the Content scores across texts and groups, thus confirming students’ perceptions of the task 

and countering the raters’ view that there was a lack of comparability in the tasks. From these 

findings, it can be suggested that the task might affect raters, and the scoring of tests, if neither 

moderation sessions with other raters nor rubric criteria are used. Furthermore, relying on raters’ 

perceptions only about task comparability may not provide sufficient and precise evidence. 
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6.2.3.2 Raters’ perceptions of text organisation across handwritten and typed texts 

Organisation was assessed regarding text structure (introduction, body and conclusion) and 

coherence and cohesion of ideas. Raters differed in their perceptions of the quality of text 

organisation across handwritten and typed texts. Julian identified no differences in text 

organisation across handwritten and typed texts. To him, “there were handwritten texts and 

typed texts with good and bad organisation.” In contrast, Sonia claimed that “good and bad 

paragraphing and organisation were more visible in the typed texts. In the handwritten texts, it 

was difficult to perceive these aspects.” I, the researcher-rater, instead, perceived “structured 

paragraphs and better coherence and punctuation in the handwritten texts.”  

Once again, raters’ perceptions differed with each other and from the test scores. Contrary to 

Julian’s and Sonia’s assumptions, text organisation was scored, on average, higher in the 

handwritten texts, and not similar or higher for the typed texts as they had estimated, 

respectively. In my case, although I perceived that text organisation was better for the 

handwritten texts, the scores for Organisation were influenced by the writing medium on raters’ 

scorings and not because handwritten texts were structured better as I had anticipated. The lack 

of alignment suggests that raters had different views about the quality of text organisation across 

handwritten and typed texts. There appeared to be no awareness that the writing medium may 

have an influence on their assumptions and ability to score reliably. 

6.2.3.3  Raters’ perceptions of vocabulary and language use across handwritten and typed 

texts 

Vocabulary was assessed based on students’ range and use of lexical resources (word forms, 

word choice and register) appropriate to topic development. Similarly, language use was scored 

according to students’ range and adequate use and construction of linguistic structures (syntax, 

sentence-grammar semantics). The three raters agreed that the differences in the quality of 

Language Use and Vocabulary across texts were influenced by students’ writing ability instead 

of the influence of writing medium. Sonia noticed an influence of students’ L1 and L3 on their 

L2 writing; that is, some L2 structures had patterns of students’ L1 (Spanish) and L3 (French): 

Yes, in Language Use, they had more difficulties, it was expected, right? I noticed 
interference from the mother tongue... I can’t say for sure, but it’s my perception that 
there was also interference from French, in some cases... 

Sonia also noticed, as mentioned earlier, that “students were a little more limited regarding 

vocabulary and content in the task about technological devices.” 
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For Julian, language level varied across writers as well. To him, “students seemed to come from 

two different levels. Some of them were closer to 4 or 5, whereas others were closer to 3 or 2. 

They didn’t seem to be in the same class.” Julian went on to comment that grammar and 

vocabulary were the aspects in which the students had many problems. He noticed that “some 

students’ writing followed a logical sequence; their texts had some sort of introduction, body 

and conclusion. It was just the grammar that didn’t help at all because you would be all confused 

like, what do you mean? What exactly are you trying to say?” In a similar vein, I, the researcher-

rater, perceived that “students made a lot of grammar mistakes. It is understandable because 

they were in their second year.”  

The previous excerpts show that the raters shared a common perception of students’ language 

level, and that the students’ knowledge and use of the language influenced the quality, as well 

as the scores, for Vocabulary and Language Use. While Vocabulary was awarded similar scores 

across texts, the Language Use scores were higher in the handwritten texts. This lack of 

alignment between reported perceptions and scores suggests that raters probably overlooked the 

influence of the writing medium on their perceptions and scorings. Although reliable scoring 

procedures were conducted to enhance the reliability of scorings, there was influence of text 

format on raters’ scorings. Raters were consistently more generous with their scores for 

handwritten texts, particularly with Organisation and Language Use.  

6.2.3.4 Raters’ perceptions of mechanics across handwritten and typed texts 

Mechanics focused on students’ adequate use of spelling, punctuation, capitalisation, 

orthography and paragraphing conventions. The three raters reported that errors in mechanics, 

particularly in spelling and capitalisation, were more noticeable in the typed texts than in the 

handwritten texts. It seems that writers’ handwriting minimised their perception of those 

mistakes. According to Julian: 

Spelling mistakes become more evident when the text is typed. Sometimes the 
handwriting is a little bit tricky because you don’t truly see the mistakes. For instance, 
you use capitals because the fonts would make the capitals bigger than the lowercase 
letters, as opposed to the handwritten texts when sometimes you see all in the same size. 

Sonia noted that she felt “surprised to see punctuation mistakes in the typed texts. It was very 

evident to see the personal pronoun ‘I’ in lowercase or punctuation errors in the computer texts 

(…); in the handwritten texts, it’s difficult to perceive these mistakes.” Sonia reported being 

flexible about mechanical mistakes; however, she recognised being somewhat more flexible 

with handwritten texts and stricter with typed texts in this regard:   
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To me, capitalisation mistakes aren’t so serious. I started scoring them after our 
conversations, but I’m flexible with that… I think it’s a bit more serious in the typed texts 
because you have the tools to correct them, but in the handwritten texts, it’s less serious 
when you forget capitalising… 

Like Sonia, I, the researcher-rater, was surprised to see capitalisation mistakes in the original 

typed texts. “I wondered why the student or computer didn’t correct that mistake”. I thought 

that “the student didn’t revise well or wasn’t aware of that mistake.” For instance, “I saw a 

lowercase I (personal pronoun) and ‘dad’ instead of ‘that’ in a typed text”, so I thought that 

“those students didn’t revise the text.” I also noticed differences in paragraphing and 

punctuation and “there were structured paragraphs, and better coherence and punctuation in 

the handwritten texts.”  The raters also noted that, regardless of writing medium, the students 

had difficulties in punctuation: 

Julian: Oh yes, all [the students] made errors in Mechanics, but especially in the use of 
commas and stops. Some of them just they never stopped. Just one period and that’s it.  
Yes, spelling (…) and capitalisation. In Spanish, it’s very different because we never 
capitalise days of the week or months of the year…  
 
The Researcher: Yes, they used only commas and simple linking words, such as ‘and’ 
and ‘so’. 
 
Sonia: …overall, punctuation was a common problem for all the students. 

In previous reports the three raters had reported that the quality of Mechanics differed across 

texts. For the raters, handwriting appears to disguise mistakes in Mechanics, whereas typing 

makes the mistakes stand out more. Thus, raters might be more lenient with the handwritten 

texts and stricter with the typed texts, although the raters’ perceptions did not align with the test 

scores. The scores for Mechanics were similar across handwritten and typed texts, suggesting 

that the writing medium did not influence the scorings in practice. The raters’ perceptions of 

Mechanics also differed from those of the students. For the students, mechanical errors were 

more visible in the handwritten texts (due to the lack of automatic correction tools) than in the 

typed texts, as perceived by raters. These findings suggest that the writing medium influences 

the perceptions of both the raters and writers regarding mechanics, but in different ways.  

6.2.3.5 Raters’ perceptions of text length across handwritten and typed texts 

The three raters acknowledged that word counts helped minimise text format effect on their 

perceptions of text length (related to content) and ratings. Word counts helped them rate the text 

length criteria more objectively because handwriting extends the visual length of a text, whereas 

the typed texts looked shorter. Julian agreed with me, the researcher-rater, on the importance of 

providing “the accurate text length because writers’ handwriting was sometimes misleading. 
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There were handwritten texts that looked long, but they were short indeed.” Sonia also 

considered it relevant to know the length of each text because it was an assessable criterion. She 

“grouped the texts which didn’t comply with the text length requirement to score Content 

because it was agreed among [raters] and it was part of the rubric criteria.” 

Although the raters thought that the typed texts looked shorter than the handwritten texts, the 

word count of text length across handwritten and typed texts indicated that the typed texts were 

statistically significant longer than their handwritten counterparts (Section 5.1.3). These 

findings suggest that word counts might therefore help minimise the text format effect on test 

scorings, mainly because text length is part of the assessment criteria.  

Overall, raters’ perceptions of text quality differed. For the raters, differences in Content, 

Language Use and Vocabulary were influenced by students’ (mis)understanding of the task, 

familiarity with the topic and linguistic knowledge rather than the writing medium influence on 

text quality. In contrast, the raters perceived that the quality of Organisation and Mechanics 

differed across texts. For one rater the quality of Organisation did not differ across texts, for 

another Organisation was better in the handwritten texts, and for the third rater Organisation 

was assessed as better in the typed texts. With Mechanics, spelling mistakes were more evident 

in the typed texts.   

The raters’ perceptions of text quality showed some alignments and misalignments with test 

scores. For instance, the quality of Content and Vocabulary was perceived by the raters as not 

being different across texts, which aligned with test scores across texts. In contrast, the scores 

for Organisation, Language Use and Mechanics, as well as the text length across handwritten 

and typed texts differed from the raters’ perceptions. These findings suggest that raters 

overlooked the impact of text medium on their perceptions of the quality of texts. The last 

section presents the findings on raters’ preferred writing assessment delivery mode.  

6.3 Raters’ Preferred Writing Assessment Delivery Mode 

The raters’ preferences regarding writing assessment delivery mode were investigated as part of 

determining the consequential validity of the test. From the interview with the two independent 

raters, it was identified that the raters’ preferred writing assessment delivery mode varied. Their 

preferences were associated with the raters’ individual physical, psychological and experiential 

characteristics, as well as Writer awareness, as summarised below: 
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• Physical: fatigue and visual impact 

• Psychological: stress, personality type, cognitive style, concentration, attitudes. 

• Experiential: raters’ assessment experience with both types of texts. 

• Writer awareness: giving or not the choice of assessment type 

Julian preferred handwritten texts because he felt closer to the writer through his/her 

handwriting; however, when it comes to writing assessment, he said he was in favour of giving 

options to test-takers so that the writing assessment medium fits their learning and personality 

styles. Julian’s preference seems to be influenced by his personality, positive attitudes and 

writing assessment experience, as seen in the following quotes:  

Certain texts were beautifully handwritten, and some others would have a negative 
impact on you as well. Honestly, I prefer handwritten texts. It feels more personal, it 
feels like you could see the person through the handwriting (…), and the other texts look 
like a little bit cold. To me, there is a connection with the text when you’re writing by 
hand.  
 
I think people are all different, and when it comes to learning styles and preferences, 
they should have a choice. Some people will feel more comfortable with paper while 
others will prefer computers, and this will definitively have an impact on their 
performance. … I let my students choose. Is the text handwritten or typed? To me, it’s 
the same.  

Julian also acknowledged that although some writers’ handwriting hindered his reading, this did 

not influence his scorings: 

Sometimes the handwriting is just terrible (…), and it’s really hard for you to 
understand… I don’t think it’s a bad thing like the handwriting is making me grade in a 
certain way. Sometimes, visually, they’re stressful… I don’t feel this impact has to be 
negative; I think it’s logical. 

In contrast, Sonia preferred typed texts because handwriting restricted her reading and attitude 

towards these texts and their writers:  

 
I disliked handwritten texts from the start; they required more work, concentration, and 
were visually more demanding. Well, there were some texts with beautiful handwriting, 
so I assessed them calmly, and I said to myself, at least this person was considerate of 
the reader. From this experience, I think that the writing medium does impact because I 
experienced it. I identified some resistance to read handwritten texts. 

Sonia also preferred typed texts because, as she explained, she generally uses computers in her 

classroom as they are more practical and facilitate reading. Because handwritten texts caused 

her fatigue, stress, and cognitive overload, Sonia was in favour of computer-based writing. Her 

preference seemed to be motivated not only by physical and psychological reasons but also by 

her experience using computers in her classroom: 
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[assessing handwritten texts is] so taxing, assessing per se and grading, and having to 
pay attention to so many things at the same time becomes a burden to me. It’s extra work 
and definitely makes a difference to me… With my students, we have created a culture 
of digital communication, so the texts are written on the computer, and they usually send 
me the outlines of the texts.  
I think that the ideal scenario for assessing writing is on the computer. I think it’s ideal 
and facilitates the evaluator’s reading. I think that handwriting is an obstacle leading to 
erroneous judgements by the rater. It’s an ideal scenario; however, when you don’t have 
the technology, you have to resort to paper. I don't consider that the candidate should 
decide on the writing assessment medium. I think it is a decision that is part of the nature 
of the evaluation itself. So I reaffirm that computer-based assessment is a better 
alternative. It’s easier to manage regarding logistics. 

Like Sonia, I also perceived that “some handwritten texts were a bit messy, but these texts made 

me focus on identifying the mistakes and read more attentively.” However, unlike Julian and 

Sonia, I had no preference for either text format. I agreed with Julian that writing assessment 

should be flexible and adjusted to participants’ contexts and characteristics. I think an analytic 

scoring rubric ensures more objective scorings: 

I don’t think I have any preference. I feel OK rating both types of texts. With this 
experience, I learned that a rubric helps you be more objective, you have to stick to the 
rubric criteria. I don’t have any issues with handwritten texts as long as they are legible. 
I think the writer should select the writing medium that best fits his/her abilities and 
preferences. 

Overall, the findings on raters’ preferences regarding writing assessment delivery mode found 

that, like writers, raters’ preferences for test mode are associated with their individual 

characteristics (physical, physiological and experiential). Raters interact differently with 

handwritten and typed texts. Likewise, it was interesting to discover that, for some raters, the 

test needs to consider test-takers’ characteristics so as not to affect their performance. For 

another rater, in contrast, reliability was more important, in the sense that handwriting is a factor 

affecting the reliability of scorings.    
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6.4 Concluding Remarks 

This chapter responds to the research questions about how EFL raters’ scorings differed across 

handwritten and typed texts, how raters perceived the quality of handwritten and typed texts, 

and raters’ preferred writing assessment delivery mode. The comparison of scores across 

original and transcribed text versions helped to determine whether the text format impacted 

raters’ scorings and helped to interpret test scores better. 

It was identified that raters’ scorings differed across handwritten and typed texts and text format 

affected raters’ scorings. Although being highly consistent in their scorings across the four sets 

of texts and scorings, raters were consistently more lenient with handwritten texts, particularly 

in the scorings on Organisation and Language Use. The text medium effect was identified 

through the comparison of mean scores between original and transcribed texts because 

correlations seemed to be not very informative about the text format effect on raters’ scorings.  

The raters’ perceptions of the texts were collected to be able to interpret test scores better and 

identify aspects of the assessment that may affect raters’ scorings. The raters’ perceptions of 

text quality with test scores did not always align, suggesting that the text format affects raters’ 

perceptions of the texts, or raters can overlook the influence of text format on their scorings and 

perceptions. Contrary to their perceptions, there were no differences in scorings for Mechanics 

across texts, and the typed texts were longer than the handwritten texts. Furthermore, the scores 

for Language Use and Organisation differed because of the influence of text format effect on 

raters’ scorings, and not because of students’ knowledge of language, the writing process or 

practicality of computers as they thought. However, the raters’ perceptions of Content and 

Vocabulary corresponded with the non-significant differences in the scores of these two writing 

features. The findings suggest that raters’ perceptions are a useful source of feedback to 

understand, design and improve writing assessments; however, their perceptions may not be 

reliable measures to determine writing ability and performance.  

Raters’ preferences for writing assessment delivery mode differed: One rater preferred to assess 

CB texts; another preferred the PB texts; and another rater had no preference. Their preferences 

were associated with raters’ individual physical (fatigue, visual comfort), psychological 

(comfort, personality, cognitive style, attitudes, concentration) and experiential (familiarity with 

the text format) characteristics. Furthermore, two raters suggested that test-takers should be 

given an option, whereas one rater believed that students should be assessed in the CB mode 

because of its practicality, authenticity and reliability.  
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The following chapter discusses the findings of this investigation in light of the empirical 

research and the sociocognitive theoretical framework for writing assessment. The findings of 

this study have important implications for teaching, learning and assessment of writing and for 

research and assessment, which will be discussed in the conclusions.   
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Chapter 7. Discussion 

The comparative validity of PB and CB writing tests and 

differences in impact on EFL test-takers and raters   

This study contributes to the L2 writing assessment field with an investigation into the 

comparative validity of computer- and paper-based writing tests and differences in impact on 

EFL test-takers and raters. The purpose was to determine whether the writing medium matters 

in direct assessments of L2 writing. As stated in the Chapter One, Introduction, the writing 

medium is a physical characteristic of the task that may affect writers’ cognitive processes 

(Field, 2004; Galbraith, 2009; Weigle, 2016) and test-takers’ performance in a writing 

assessment task (Bachman & Palmer, 2010; Weigle, 2016). The writing medium might 

influence students’ performances, particularly if students are not familiar with the assessment 

delivery mode (Shaw & Weir, 2007). Furthermore, the text format (i.e. handwritten or typed 

text), as part of the rating conditions, might affect raters’ performance and the reliability of their 

scorings (Shaw & Weir, 2007; Weigle, 2016). Despite the arguable relevance of the writing 

medium factor, research on the comparability of CB and PB writing tests for L2 students is 

scarce and still relatively limited to key areas and contexts. 

In the context of this study, as in many other EFL classroom contexts, students’ writing 

performance is typically assessed through PB tests, whereas international language testing has 

moved rapidly towards using computers. As EFL students’ results on these tests can be decisive 

in their academic and professional lives, it is necessary to examine whether the writing medium 

may be a factor affecting their writing performance. Therefore, this study investigated whether 

or not the writing medium made a difference to the cognitive processes and performances of 38 

Colombian EFL pre-service language teachers (as test-takers) from two intact classes (Group 

A: n = 22; Group B: n = 16) and to raters’ scorings (a group of three raters). The study also 

investigated the participants’ preferred writing assessment delivery mode.  

To investigate the writing medium factor, the present study followed Shaw and Weir’s (2007) 

sociocognitive framework for validating writing test performance, which entails collecting 

different types of evidence to establish the overall validity of a test. A mixed-methods research 

approach was employed to gain a better understanding of the comparative validity of CB and 

PB writing tests and their potential impact on EFL student test-takers and raters.  
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The Discussion chapter is organised as follows: The first two sections (7.1 and 7.2) discuss the 

impact of the writing medium on EFL students’ cognitive processes and performance, 

respectively; Section 7.3 discusses the impact of the text format on raters’ scorings; Section 7.4 

discusses the findings on test-takers’ and raters’ preferences jointly. Each section first 

synthesises the key findings and then develops the discussion in light of previous research. 

Given the importance of validity in the present study, the chapter concludes with the 

implications of the findings for test validity using Shaw and Weir’s sociocognitive framework. 

7.1 Impact of the Writing Medium on EFL Test-takers’ Cognitive Processes 

From a sociocognitive view of writing assessment, writing ability, either on the computer or on 

paper, entails both cognitive processes (e.g., planning, monitoring, revising) and the use of 

written language for communication. In this section, I focus on the students’ cognitive processes 

across CB and PB writing tests. 

Cognitive processing is activated in response to the contextual parameters of the task (Shaw & 

Weir, 2007). The writing medium, as a physical contextual factor of the task, may affect the 

way students process the writing task and their performance (Bachman & Palmer, 2010). As 

argued in this thesis, students’ performance on a CB writing test not only involves cognitive 

abilities but also familiarity with computers and physical abilities such as typing on the keyboard 

and using editing tools, such as grammar-checkers and spell-checkers. In contrast, students’ 

performance on a PB writing test does not involve computer familiarity and typing skills. In 

other words, writing on the computer adds new elements to the construct of writing: computer 

familiarity and typing skills.  

Furthermore, the writing medium might elicit students’ cognitive processes differently, which 

in turn, might influence text quality and scores (Chan et al., 2018). Collecting evidence on 

students’ cognitive processing under the two writing conditions might help make better 

interpretations of test scores. Very few studies have investigated the comparative validity of the 

CB and PB tests through the cognitive processes, thus limiting our understanding as to whether 

or not the writing medium affects cognitive processing and performance. In the present study, 

the impact of the writing medium on students’ cognitive processes was investigated in the 

context of an academic writing assessment task (students’ ability to produce descriptive-

expository essays about a familiar topic) in classroom-based writing assessment through the 

following research questions (RQ):  
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• RQ1 How do EFL students’ cognitive processes differ across CB and PB writing tests?  

• RQ3a How do EFL students perceive their cognitive processes across CB and PB writing 

tests? 

Data analyses from the retrospective writing process questionnaires (behaviours) (Appendix 6) 

revealed that both CB and PB writing tests activated a wide variety of cognitive processes that 

are necessary to perform a writing assessment task (see Section 4.2). These findings support the 

claim that both CB and PB modes have cognitive validity. However, the students’ cognitive 

processes differed slightly across CB and PB writing tests. The results from the McNemar’s test 

detected that some students from Group B made more after-writing revisions (high and low 

level) in the CB mode compared with the PB mode. Although small, these are important 

differences that indicate that some individuals, and some cognitive processes, can be affected 

by the writing medium. The impact of the writing medium on the students’ cognitive processes 

was also investigated by three retrospective perception questionnaires (Appendices 6 & 7) so as 

not to overlook participants’ information with only a single data source (e.g., Chan et al., 2018).  

Data analyses from the perception questionnaires (perception of impact of writing medium on 

cognitive processes) confirmed slight differences in cognitive processes across writing media 

(see Section 4.3). The students reported that they revised text organisation more easily in the 

CB mode and did more elaborate macro-planning in the PB mode. The students also reported 

that handwriting and typing affected micro-planning because they made constant spelling 

mistakes while writing which hindered generation, fluency and the development of ideas. These 

findings indicate that both modes affect students’ cognitive processes.  

The fact that the CB mode enabled more revisions compared with the PB mode seemed to be 

associated with the students’ typing skills and computer tools (e.g., cut, copy, paste, delete). It 

seems some students found that the computer helped them revise and modify their texts more 

easily, and quickly, than the PB mode. For instance, some students did not have the time to 

revise in the PB mode as reflected in the following quote: “when I tried to change the order of 

a paragraph in the PB mode, I didn’t have time to do it” (S25JC-SPQPaper)4.  

With computer editing tools students, “didn’t have to worry about deleting and re-arranging 

the order of ideas on the computer. Moreover, the computer allowed [them] to cut, paste and 

delete text freely” (S22DV-LPQ)5. Another student also noted that “revisions and re-reading 

 
4 Instrument coding convention: S25JC-SPQPaper = student25- initial names- shorter perception questionnaire 
paper task 
5 Instrument coding convention: S22DV-LPQ = student22 - initial names - longer perception questionnaire 
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were more enjoyable on the computer than on paper” because s/he “corrected the text in real-

time” and “could add and cut ideas without affecting the paragraphs and the whole text” 

(S25JC-LPQ). 

Although both CB and PB modes trigger macro-planning, the PB mode was perceived as 

enabling more elaborate planning compared with the CB mode. For instance, a student 

commented that “writing on the computer doesn’t trigger reflection and elaboration on ideas 

before writing. Therefore, it entails many corrections while writing” (S4JB-LPQ). As the 

computer tools allow students to edit ideas and rearrange text while writing, their planning is 

less elaborate at the beginning. In contrast, in the PB mode, the students plan more before writing 

to compensate for the limitations of the PB mode for editing text.  

Unlike the above differences, the students noted that handwriting and typing affected micro-

planning, which is related to generation and development of ideas while writing. As seen in the 

following quote, in the PB mode, “it was difficult to write [the ideas] by hand”, therefore, the 

student “lost track and had to plan something new” (S33YP-SPQpaper). For other students, “the 

ideas didn’t flow easily on the computer” because they “focused on correcting spelling mistakes, 

which is not relevant when planning the text [while writing]” (S12PQ-SPQcomputer). For some 

students, typing was an advantage. For instance, one student noted that s/he was “faster when 

writing on computer than when writing by hand” (S10DP-LPQ). In contrast, for some students 

the computer affected writing, as seen in the following quotes:  

 “It’s always easier for me to write on paper because I still struggle with the computer” 
(S1CA-LPQ)  

“My fingers got tangled on the keyboard. If I made mistakes, I had to stop, delete and 
write again, so I forgot my ideas” (S34EP-SPQComputer) 

In summary, the findings indicate that both CB and PB modes affected students’ cognitive 

processes in different ways. The findings of this study align with previous L2 research, which 

found differences in participants’ cognitive processes across writing media (e.g., Chan et al., 

2018; Jin & Yan, 2017; Lee 2002; Li, 2006; Zou & Chen, 2016). The findings of the present 

study support the claims of other studies, which identified that the PB mode triggered greater 

detailed planning than the CB mode (e.g., Chan et al., 2018; Lee 2002; Li, 2006). They are 

consistent also with studies reported that participants revised texts (content, text organisation, 

linguistic aspects) during writing and engaged in post-writing revising more in the CB mode 

than in the PB mode (Chan et al., 2018; Lee, 2002; Li, 2006); and with those of Chan et al. 
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(2018) who found that participants were concerned about their handwriting and typing skills 

while generating texts (Chan et al., 2018).  

The findings of the present investigation are contrary to those of Weir et al. (2007) who found 

no significant differences in test-takers’ cognitive processes across writing conditions. The 

different results might be due to the research methods used to investigate the phenomenon. 

Unlike Weir et al.’s study, which employed a Likert-scale writing processes questionnaire, the 

present study collected qualitative data from two instruments. This supports the use of 

qualitative methods to provide detailed information about the students’ cognitive processes 

across writing media as well as the use of more than one instrument to capture subtle differences 

(Chan et al., 2018).  

This study provides evidence that both CB and PB tests have cognitive validity because they 

activate cognitive processes that are necessary to perform a writing assessment task. 

Furthermore, evidence from this study indicates that research on the medium of writing is 

relevant for the assessment of L2 test-takers as the medium, in the case of the CB mode, 

introduces factors related to typing skills and computer familiarity. Moreover, the writing 

medium can affect some cognitive processes in some writers and can impact students’ 

performance at some extent (Chan et al., 2018; Lee, 2002). The next section discusses the impact 

of the writing medium on students’ writing performance. 

7.2 Impact of the Writing Medium on EFL Test-takers’ Writing 

Performance 

As stated previously, writing ability not only entails cognitive processes but also the use of 

written language for communication. Students’ writing ability is assessed through their written 

products through test scores. In this study, both CB and PB tests purported to assess the EFL 

students’ L2 English academic writing ability. As the writing medium may affect test-takers’ 

performance in a writing assessment task (Bachman & Palmer, 2010), this study investigated 

the impact of the writing medium on the EFL students’ performances, as evident in their overall 

and analytic scores, as well as in time on task and text length. The reliability of scorings in this 

study was demonstrated in Section 3.4.2.2 (Table 3.3). This section summarises and discusses 

the findings in response to the following research questions: 

• RQ2 How does EFL students’ performance (global and analytic scores, writing time and 

text length) differ across CB and PB writing tests? 

• RQ3b How do EFL students perceive their performance across CB and PB writing tests? 
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7.2.1 Overall writing performance across CB and PB tests 

This section discusses the findings on the impact of the writing medium on students’ writing 

time (mins), text length (number of words) and overall scores. The analytic scores results are 

discussed in Section 7.2.2. 

The quantitative evidence from the mixed ANOVA statistical analyses determined that students 

spent significantly less time writing in the CB test than in the PB test, yet the texts produced on 

the computer were significantly longer than the texts produced by hand (see Section 5.1.3). The 

results of this study are consistent with studies that found that typed texts were longer than 

handwritten texts (Aydin, 2006; Barkaoui & Knouzi, 2018; Darus et al., 2008; Kim et al., 2018; 

Lee, 2002; Li, 2006; Jin & Yan, 2017; Sarbakhshian & Saeidi, 2016). These results suggest that 

the writing medium affects students’ time on task and text length when completing a writing 

test. 

The quantitative evidence also indicated that there were differences in writing time and text 

length across individuals. Students from Group A produced longer texts and were faster in the 

CB mode, whereas students from Group B had similar writing time and text length across 

writing media. Also, students from Group A produced longer texts overall compared with 

students from Group B. These results suggest that the writing medium affects students’ writing 

time and text length as typing skills, in a CB test, might affect their performance in a timed 

writing task. For instance, whereas students who type fast may be advantaged by the CB test, 

because they have more time to revise their texts, students with low typing skills might be 

negatively affected.  

Regardless of writing time, text length, and group, the quantitative evidence from the mixed 

ANOVA analysis determined that the overall scores did not differ significantly across the two 

writing conditions (see Section 5.1.1). These results suggest that, overall, the writing medium 

does not affect students’ writing performance as judged by overall test scores. 

The results of this study are in line with previous studies that found no significant differences in 

overall (or holistic) scores across PB and CB writing tests (Barkaoui & Knouzi, 2018; Brunfaut 

et al., 2018; Chan et al., 2018; Mohammadi & Barzgaran, 2010; Lee, 2002; H.K Lee, 2004; Li, 

2006; Weir et al., 2007; Wolfe & Manalo, 2004). The results are also consistent with studies 

that found no differences in scorings under both untimed conditions (Brunfaut et al., 2018; Li, 

2006) and timed conditions (Barkaoui & Knouzi, 2018; Blackhurst, 2005; Chan et al., 2018; 

Lee, 2002; H.K Lee, 2004; Mohammadi & Barzgaran, 2010; Weir et al., 2007; Wolfe & Manalo, 
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2004) and with those reporting that typed texts were longer (Barkaoui & Knouzi, 2018; Lee, 

2002; Li, 2006).  

The results are contrary to other research, which report differences in participants’ overall 

performance across writing conditions (Al-Harbi, 2008; Aydin, 2006; Breland et al., 2005; 

Bridgeman & Cooper, 1998; Darus et al., 2008; Green & Maycock, 2004; Jin & Yan, 2017; 

Lessien, 2013; Zou & Chen, 2016). These differences could be due to the research design; for 

example, in some studies (e.g., Al-Harbi, 2008; Aydin, 2006; Breland et al., 2005), the 

participants were measured only once and the comparisons were of scores of participants who 

were assigned to only one of the writing conditions. Hence, individual variability across groups 

might have confounded the research results. In other studies (e.g., Jin & Yan, 2017; Zou & Chen, 

2016), the comparisons were made across participants with high and low levels of computer 

familiarity. In the present study, it was not possible to separate groups based on their computer 

familiarity, however, it was not the aim of the study to include computer familiarity as a variable 

in the research design. The purpose was to investigate the writing medium factor under typical 

classroom-based assessment conditions. Although the students in this study were familiar with 

computers for academic writing, they were not familiar with the CB writing tests. 

Evidence from the present study suggests that, although influencing writing time and text length, 

the writing medium did not affect overall writing scores. This indicates that text length does not 

always equate to better quality and higher scores. It also appears that neither students’ typing 

skills and/or speed, nor their lack of experience in taking CB tests, influenced their scores. As 

most students, including the participants in the study, are familiar with computers nowadays, it 

is possible that the CB test medium did not affect their performance, and that the 50 minutes 

allocated for both writing tasks was sufficient. Most students confirmed that 50 minutes was 

enough time for them to complete both writing tasks, (see Section 5.2.3). These findings imply 

that students might perform similarly in both CB and PB modes if enough time is allocated. 

However, as most tests are done under strictly timed conditions, students need to be prepared to 

complete tasks under both timed and untimed conditions, and to complete a test on a computer 

or on paper.  

The findings of this study suggest that if students’ writing performance is judged from the 

overall scores, the writing medium seems not to affect their overall performance. However, 

when looking into other aspects of performance, such as writing time and text length, the writing 

medium impacts students’ performance. In other words, physical skills (typing / handwriting) 

do affect writing. Likewise, when the facets of writing are examined (e.g., Content, 
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Organisation, Language Use, Vocabulary, Mechanics), there is evidence that the writing 

medium impacts the construct of writing, as discussed below. 

7.2.2 Analytic scores 

The students’ writing performance across CB and PB writing tests was also investigated through 

analytic scores of Content, Organisation, Language Use, Vocabulary and Mechanics. Analytic 

scores capture the students’ performance across the facets of writing enabling the writing 

medium’s influence on those aspects to be identified.  

Most comparative studies have investigated the students’ performance across CB and PB writing 

tests through overall, or holistic scores, whereas fewer have examined the components of 

students’ writing. Findings are contradictory, with some studies claiming that the writing 

medium does not affect students’ writing performance as seen in different facets of writing 

(Brunfaut et al., 2018; Kim et al., 2018), and with others suggesting that some writing facets 

were produced slightly differently under the two modes (e.g. Chan et al., 2018). 

In the present study, the quantitative evidence from the mixed MANOVA analysis (see Section 

5.1.2) indicated that the scores for Content, Vocabulary and Mechanics did not differ statistically 

across the PB and CB texts. These results suggest that the writing medium did not affect these 

three facets of the students’ writing, or overall quality of the texts. These results align with 

studies that found no significant differences in the analytic scores of Content (Brunfaut et al. 

2018; Chan et al., 2018; Lee, 2002), Vocabulary (Kim et al., 2018; Li, 2006) and Mechanics 

(Lessien, 2013). 

Unlike the three components that were not affected by the writing media in the present study, 

Organisation and Language Use were scored significantly higher in the handwritten texts, which 

suggests these two components were of better quality. Notably, these results suggest that overall 

scores mask important differences in some aspects of writing and that analytic assessment 

provide further insights into students’ writing ability (Barkaoui; 2011; Brown, 2004; Crusan, 

2010; Davis, 2015; East, 2009; Green & Hawkey, 2012; Weigle, 2002). It would appear that 

analytic rubrics are more informative for research than holistic rubrics and overall scores for 

validation studies of the CB and PB tests. The findings of this study suggest that analytic rubrics 

enable teachers and researchers to detect the specific aspects of writing that are affected by the 

writing medium. 

Previous studies have attempted to interpret the analytic scorings based on the evidence  

collected from the students’ reported cognitive processes (e.g., Chan et al., 2018) or by inquiring 
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into the students’ perceptions of performance (e.g., Lee, 2002). As argued in Chapter Two, 

mental processing can affect students’ performance, text quality and scores. If students plan or 

revise more, for instance language in the PB mode, the quality of language may be better in the 

handwritten texts. The literature has also recommended collecting face validity evidence about 

the students’ perceptions of the test task because the writing task features, such as topic, 

linguistic demands, writing time and text length can affect test-takers’ performance (Bachman 

& Palmer, 1996). For example, if the topic and language demands of the task appear to be 

difficult or unfamiliar for the student, the student’s performance may be affected. Such 

suggestions are important because the text itself does not reflect the factors that influence the 

higher or lower scorings. Therefore, it is necessary to confirm with the writer whether the 

contextual parameters of the task affected his/her cognitive processes (Shaw & Weir, 2007) and 

performance (Bachman & Palmer, 2010). In the present study, evidence was gathered from 

students’ cognitive processes and their perceptions of performance, and of the task, to interpret 

the analytic scores more effectively.  

The scores for Content, Vocabulary and Mechanics did not differ statistically, which might be 

because macro-planning and micro-planning of Content and revisions on Vocabulary and 

Mechanics across writing conditions had no significant differences (see Section 4.2). Likewise, 

students reported that they revised Content in a similar fashion across writing media. The 

students’ perceptions of performance and test task also indicated that both topics were similar 

across writing media (see Section 5.2). The use of the dictionary in both writing conditions also 

might have enhanced the scores for Vocabulary and Mechanics in both handwritten and typed 

texts. In fact, the students, in both writing conditions, reported that the use of this resource was 

an advantage to verify the meaning and spelling of words and look up synonyms (see Section 

5.2.2). Evidence from students’ data, therefore, provides insights as to the absence of any 

significant differences in the scores for Content, Vocabulary and Mechanics across handwritten 

and typed texts. However, evidence from students does not explain the higher scores for 

Organisation and Language Use in the handwritten texts, as discussed below.  

The scores for Organisation and Language Use were significantly higher in the handwritten 

texts. Evidence from students’ cognitive processes indicated that only some students from 

Group B did more after-writing revisions (high and low levels) in the CB mode (see Section 

4.2). Furthermore, the students perceived that revisions in text organisation were easier in the 

CB mode and that they did more elaborate planning in the PB mode. Hence, if students revised 

text organisation in the CB mode more than in the PB mode, the quality of Organisation would 

have been better in the typed texts, and not in the handwritten texts. Similarly, if the students 
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did more elaborate planning in the PB mode, the quality of Organisation would have been better 

in the handwritten texts because in the PB mode it is difficult to edit text organisation. Hence, 

elaborate planning on paper seems to be an approach to compensate for the limitations of the 

PB medium. Consequently, it was expected that the quality of Organisation would be similar in 

both types of texts, however, it was not. Further evidence from the students indicated that they 

expected that the quality of Organisation would be better in the typed texts (and not in the 

handwritten texts) because of the editing tools of the computer (Section 5.2.2).  

In regards to Language Use, students reported that in both writing media they had to revise 

grammar mistakes carefully (see Section 4.3.3). Furthermore, students perceived both writing 

tasks as being similar and not difficult regarding language demands as they were familiar with 

the language used in the instructions, and the language they had to produce (see Section 5.2.2). 

Thus, a potential influence of the writing task on the Organisation and Language Use scores can 

be discarded. Although evidence of students’ perceptions of the test task is arguably a face 

validity issue, the mixed ANOVA and mixed MANOVA results confirmed the students’ 

perceptions and comparability of the writing tasks. The results from the between-subjects 

(groups) and the group and writing media interaction analyses indicated that the scores were 

similar, and the counterbalanced design minimised the task effect. Hence, judging by the similar 

scores obtained across groups and tasks, it appears that the tasks were comparable and did not 

contribute to the higher scores for Organisation and Language Use in the handwritten texts. 

Furthermore, the results suggest that students’ perceptions of the test task are accurate.  

The results in this section indicate that the writing mode affected writing time and text length 

but not the overall scores with the differences in writing time and text length related to typing 

skills. Notably, the overall scorings appeared to mask the impact of the writing medium on some 

writing facets (Organisation and Language Use), whereas analytic scores provided evidence of 

the impact of the writing medium on different facets of writing ability. The findings also indicate 

that, as the text and test scores are not self-explanatory, it is important to collect evidence from 

the writers to interpret test scores better. In this study, evidence from the data gathered from 

students seem not to support the higher scorings on Organisation and Language Use in the 

handwritten texts. A possible explanation for the differing results lies in the potential impact of 

text format on raters’ scorings. The next section discusses the findings about the impact of the 

text format on raters’ scorings as well as their perceptions of text quality across handwritten and 

typed texts.   
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7.3 Impact of Text Format on Raters’ Scorings 

Like the writing medium, the rater is part of the context of the writing assessment task. In direct 

assessments, students’ writing performance is evaluated by human raters, whose perceptions 

and judgments can be affected by the text format (i.e., handwritten and typed texts) (Shaw & 

Weir, 2007). Rater reliability is part of the scoring validity evidence of a test. Scoring validity 

accounts for “the extent to which test scores are based on appropriate criteria, exhibit consensual 

agreement in marking, are as free as possible from measurement error, stable over time, 

consistent in terms of content sampling and engender confidence as reliable decision-making 

indicators” (Shaw & Weir, 2007, p. 143).  

Rater reliability was demonstrated in Section 3.4.2.2, with inter-rater reliability being high for 

all sets of texts (original and transcribed texts) and scorings (overall and analytic). The literature, 

however, has suggested that despite high degrees of intra- and inter-rater reliability 

demonstrated, there may be a possible confounding effect of the text medium (Weir et al., 2007). 

Therefore, it has been recommended to investigate the interactions between raters and texts 

(Breland et al., 2005; Green & Maycock, 2004; H.K. Lee, 2004; Lessien, 2013; Weir et al., 

2007; Wolfe & Manalo, 2004). Weir et al. (2007) suggested that, in order to investigate this 

potential source of irrelevant construct variance a study should include retrospection from raters 

for their views of format effect and inputting of handwritten texts to computer files. They argue 

this is useful to investigate the effect on the rating process of using the two modes. 

Hence, the present study investigated the impact of text format on raters’ scorings by comparing 

the scores awarded to the original handwritten and typed texts with those awarded to both 

transcribed counterparts. The transcription process was conducted to provide additional data on 

the scoring validity of the CB and PB writing tests, and to be able to interpret the test scores, 

from the raters’ data. This section discusses the impact of the text format on raters’ scorings and 

answers the following research questions: 

• RQ4 How do EFL raters’ scorings differ across handwritten and typed texts and what do 

differences mean for reliability? 

• RQ5 How do EFL raters perceive the quality of handwritten and typed texts? 

7.3.1 Inter-rater reliability on overall scores across original and transcribed texts 

Most L2 comparative studies reviewed in this thesis have found that raters were more consistent 

in rating word-processed texts, and that there were high levels of inter-rater reliability obtained 

in the texts (Aydin, 2006; Breland et al., 2005; Bridgeman & Cooper, 1998; H.K. Lee, 2004; 
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Manalo & Wolfe, 2000; Mohammadi & Barzgaran, 2010; Lessien, 2013; Wolfe & Manalo, 

2004). These studies have suggested that it is easier for raters to agree on scores for word-

processed essays than for handwritten ones (Manalo & Wolfe, 2000; Wolfe & Manalo, 2004). 

In contrast, fewer studies have found that inter-rater reliability was higher for the handwritten 

texts, suggesting that raters were more consistent in rating handwritten texts (Zhang & Min, 

2019).  

Previous studies, which investigated text format effect on rater reliability by comparing the 

original handwritten texts with their transcribed word-processed versions (e.g., Brown, 2003; 

H.K. Lee, 2004; Shaw, 2003), found that raters gave higher scores to the handwritten texts. 

Unlike those studies, the present study transcribed both types of texts (38 handwritten into 

computer and 38 typed into handwritten; N = 152) to provide evidence on whether or not the 

text format influences rater reliability. Furthermore, this study also inquired into the raters’ 

perceptions of text quality to offer complementary evidence to the quantitative scoring results. 

East (2009) claims that examining all the evidence available about rater reliability can help draw 

more reliable conclusions.  

In this study, evidence from correlations across all sets of scorings and texts (see Table 6.1 in 

Section 6.1) determined high levels of inter-rater reliability (between good and excellent) across 

the three raters. These high correlations indicate that the raters were highly consistent in marking 

all the texts and features of writing. However, the correlations did not show any systematic 

pattern suggesting that inter-rater reliability was affected by a specific text format. There were 

high degrees of inter-rater reliability across handwritten and typed texts, regardless of whether 

or not the texts were original or transcribed. As the correlations provided little information 

regarding text format effect on rater reliability, raters’ scorings were compared using RM 

ANOVA and RM MANOVA statistical tests. 

Evidence from the RM ANOVA analyses on raters’ overall scorings (see Section 6.1.1) 

determined that handwritten texts were scored significantly higher in both original and 

transcribed versions (computer texts converted into handwritten texts). These results indicate 

that text format affects raters’ scorings, and therefore their reliability. In this study, the raters 

appeared to be more lenient with handwritten texts (or harsher with word-processed texts), as 

judged by the high scores awarded to the same texts across two formats.  

Previous studies have suggested that word-processed texts allow raters to mark writing 

performance more objectively because they look neater and are more legible compared with 

messy handwritten texts (Brown, 2003; Manalo & Wolfe, 2000; Shaw, 2003). This suggests that 
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raters may overlook some mistakes in the handwritten texts, thus appearing to be more lenient 

by awarding higher scorings. In the present study, the original word-processed texts were 

transcribed by hand ensuring legibility of the texts (see sample in Appendix 14). Despite this 

procedure, the scores were higher for the transcribed handwritten versions. These results 

confirm that regardless of legibility, the raters of this study awarded higher scores to handwritten 

texts. A possible reason is that the raters were classroom teachers who are more familiar with 

handwritten texts and, therefore, tended to be more lenient with students’ handwriting. The 

legibility factor, however, should not be discarded as texts written on the computer allow raters 

to identify errors in the text more easily, and so award lower scorings to typed texts.  

If raters can identify problems in a text more easily in one medium than another, this indicates 

that text format affects raters’ scorings, consistency and reliability. Therefore, the writing 

medium can affect the inferences we make about students’ writing ability based on test scores. 

Although the students’ overall performance seemed not to have been influenced significantly 

by the effect of text format on raters’ scorings (V = .086, F(1,36) = 3.40, p =.073, 𝜂𝜂2  = .086), 

the mean scorings for the original handwritten texts were slightly higher (M = 3.8, SD = .57, n 

= 38) compared with the mean scorings for the original typed texts (M = 3.6, SD = .57, n = 38). 

In some contexts, these slight differences might be seen as either non-significant or significant 

(Chan et al., 2018). 

Thus far, evidence of inter-rater reliability, through the comparison of raters’ overall scorings 

across original and transcribed texts, has indicated that the text format affects raters’ scorings. 

In this study, raters were consistently more lenient with handwritten texts. As in this study the 

construct of writing ability was also assessed through facets of writing, it was relevant to 

determine whether the text format affected raters’ analytic scorings.  

7.3.2 Inter-rater reliability on analytic scores across original and transcribed texts 

The RM MANOVA analyses (see Section 6.1.2) of the analytic scorings awarded by raters did 

not identify any statistically significant differences for Content, Vocabulary and Mechanics 

across original and transcribed versions. These results indicate that text format did not influence 

raters’ scorings for Content, Vocabulary and Mechanics. In contrast, there were significant 

differences in the scores for Organisation and Language Use. The raters awarded significantly 

higher scores for Organisation in the transcribed handwritten texts than in the computer-based 

versions. Likewise, Language Use received significantly higher scorings in both the original and 

transcribed handwritten texts (computer-based texts converted into handwritten texts) than in 

the computer-based versions. 
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With regards to Content, it could be that, as Content required raters to mark relevance of ideas, 

according to the task topic, the text format did not influence raters’ scorings. Furthermore, like 

the students, raters reported that the quality of Content across texts was not influenced by the 

text format but by students’ (mis)understanding and development of the task (see Section 6.2.3). 

With Vocabulary, the text format did not appear to influence raters’ scorings probably because 

the students were allowed to use the dictionary in both writing conditions. Hence, students had 

similar opportunities to verify the correct meaning of words. Furthermore, like students, raters 

also posited that the Vocabulary was not influenced by the writing medium but by students’ 

knowledge and use of lexical resources (see Section 6.2.3). 

The literature review suggested that, in relation to Mechanics, spelling mistakes stand out more 

in the word-processed texts than in the handwritten texts (Brown, 2003; Shaw, 2003). The raters 

in this study confirmed these claims reporting that mistakes in spelling and capitalisation were 

more visible in the typed texts; there were also no differences in scores across texts.  Raters’ and 

students’ perceptions of the quality of Mechanics across texts, however, differed. The raters 

reported that mistakes in spelling and capitalisation were more visible in the typed texts, whereas 

the students commented that, as they might have overlooked some spelling mistakes in the 

handwritten texts, raters would have spotted them more easily. This suggests that the writing 

medium/text format affects the perceptions of students and raters differently. Regardless of their 

differing perceptions, the scores on Mechanics were similar across texts.  

The lack of difference in the scores for Mechanics might be due to the rubric criteria and 

students’ awareness of capitalisation. As raters were required by the criteria, to judge errors in 

the capitalisation of proper names, the pronoun I, days of the week, months and capitals after 

periods, they  may have focused only on these types of mistakes in both types of texts instead 

of scoring other erroneous capitalisation in words.  

Furthermore, the students might also have been careful about capitalisation as, in Spanish, the 

days of the weeks and months are not capitalised. EFL learners whose first language is Spanish 

are taught to capitalise these nouns, failure to do so is typically judged in spelling and writing 

tests and, as with English, in Spanish there is a rule capitalising words after full stops. In the 

handwritten texts, students may have been particularly aware of these rules; in typed texts 

computer tools such as the spell-checker highlight these mistakes for easy correction. The 

students noted, as reported in Section 4.3, that the lack of editing tools and spell-checkers in the 

PB mode led them to be more careful about making spelling and capitalisation mistakes. The 

use of the dictionary may also have helped students minimise spelling mistakes because it could 
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verify the correct spelling of words, as they commented in reporting on their perceptions of the 

test task.  

The discussion above has attempted to explain why raters’ scorings of Content, Vocabulary and 

Mechanics did not differ across texts. In the next section, I discuss the differing scorings of 

Organisation and Language Use across texts.  

Students’ cognitive processes and perceptions of performance across PB and CB tests was not 

consistent with the higher scores awarded for Organisation and Language Use in the handwritten 

texts. To interpret the test scores, raters’ scorings of original and transcribed texts were 

compared.  

The RM MANOVA analyses revealed that raters awarded significantly higher scorings on 

Organisation in the transcribed handwritten texts. Likewise, Language Use received 

significantly higher scorings in both the original and transcribed handwritten texts. These 

differences in scores align with the differing scorings discussed previously about students’ 

performance across CB and PB tests. These results suggest that the text format influenced raters’ 

scorings on these two facets of writing, as presented in Table 7.1 and discussed below. 

Table 7.1. 
Inter-rater Reliability for Scorings on Organisation and Language Use across Original and 
Transcribed Texts 
 

 Descriptive 
statistics  Repeated measures MANOVA (Univariate tests) 

Texts N M SD Scores Pillai’s 
Trace (V) F df1 df2 Sig. 𝜂𝜂2 * 

Organisation  
   Original-hand 

 
38 

 
3.9 

 
.66 Higher  

.236 
 

1.84 
 

1 
 

37 
 

.183 
 

.047    Trans-typed 38 3.8 .73 Lower 
   Original-typed 38 3.6 .68 Lower .480 21.3 1 37 .000 .366    Trans-hand 38 3.9 .59 Higher 
           
Language Use 
   Original-hand 

 
38 

 
3.5 

 
.75 Higher  

.236 
 

8.16 
 

1 
 

37 
 

.007 
 

.181    Trans-typed 38 3.3 .76 Lower 
   Original-typed 38 3.3 .68 Lower 

.480 6.45 1 37 .015 .149 
   Trans-hand 38 3.5 .62 Higher 

Note. * Interpretation of partial eta-squared effect size: small (.01), medium (.06), large (.14) (Cohen, 1988) 

When the raters were asked about their perceptions of the quality of Organisation across texts, 

their perceptions differed. One rater thought that the quality of Organisation was similar across 

texts, another rater thought that the quality was better in the handwritten texts and the other rater 

perceived that the quality was better in the typed texts. The raters, it seems, overlooked the 
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influence of handwritten texts on the reliability of the scorings on Organisation, which may  

have led them to give lower scorings to the typed texts and be more lenient with handwritten 

texts.   

Language Use  was scored higher in the handwritten texts, and this pattern was recurrent in the 

comparison in scorings across original and transcribed texts, as seen in the table above. Like the 

students, raters perceived that the quality of Language Use was similar across handwritten and 

typed texts, not because of the influence of the writing medium, but because of the students’ 

knowledge of linguistic aspects. The literature, nevertheless, suggests that handwriting can mask 

or distract from linguistic errors (Brown 2003; Shaw, 2003; H.K. Lee, 2004); which may have 

been a factor leading raters to award higher scorings in Language Use in the texts written by 

hand. In contrast, as computer-based texts look neater, grammar issues such as sentence 

construction and verb agreements might be more easily identified in the texts produced on the 

computer, thus leading raters to award lower scorings.  

Overall, the evidence provided in this section indicates that the text format affects raters’ 

scorings. Although the raters were highly consistent in their scorings across the four sets of texts 

and scorings, they were consistently more lenient, apparently, with handwritten texts. This is 

concluded because even the original typed texts that were transcribed by hand received higher 

scores as well. Despite all the procedures conducted during the rating process to enhance 

reliability of scorings, such as triple marking, objective scoring criteria, and discussion and 

adjustments of discrepant scorings, there was a systematic effect of text format on raters’ 

scorings, which influenced predominantly the scorings on Organisation and Language Use.  

These results confirm the notion that despite the high degrees of inter-rater reliability 

demonstrated, there might be a possible contaminating effect of  text format (Weir et al., 2007). 

These findings are relevant because they suggest that when the assessment of writing and test 

validation studies employ overall scores and holistic rubrics, the measurements provide only a 

partial view of students’ writing performance and overlook a potential influence of the writing 

medium on both students’ performance and raters’ scorings. These results suggest that evidence 

needs to be collected from a range of sources (e.g., writers and raters) to make accurate 

interpretations of test scores and use, and to draw more reliable conclusions (East, 2009; Shaw 

& Weir, 2007; Weir, 2005; Weir et al., 2007). 

In this study, the results indicate that the text format affects raters’ scorings and therefore the 

inferences we make about students’ writing ability based on test scores. This is a fairness issue 

because of the social consequences of using PB or CB tests. According to Messick (1996), 
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scorings should be consistent and fair across candidates. In this study, as raters were more lenient 

with handwritten texts, particularly with Organisation and Language Use, candidates would be 

erroneously viewed as having a better performance in these two aspects in the paper-based tests. 

These findings suggest that it is important to raise classroom teachers’ and raters’ consciousness 

of potential bias or influence of the text format on their scorings. Furthermore, when interpreting 

test scores, it is necessary to bear in mind that test scores reflect both test-takers’ and raters’ 

performances. It is important to bear in mind that test-takers’ and raters’ performances and 

perceptions of the test can be affected by their preferences and previous experiences. The next 

section summarises and discusses the findings on test-takers’ and raters’ preferences and 

opinions.  

7.4 Test-takers’ and Raters’ Preferences Regarding Writing Assessment 

Delivery Mode 

Evidence provided by test scores alone is insufficient to claim that a given test is valid and fair 

(Bachman & Palmer, 1996; Messick, 1996). To facilitate positive washback, evidence needs to 

be collected from test-takers and teachers, who are the most directly affected by the test use 

(Bachman & Palmer, 1996; Im et al., 2019; Messick, 1996; Weigle, 2016). Very few 

comparative studies have inquired into the test-takers’ and raters’ preferences regarding writing 

assessment delivery mode, neither have the reasons behind those preferences been broadly 

documented. A key question explored in this study to address this research gap concerned the 

participants’ preferences regarding writing assessment delivery mode. This section answers the 

following research question: 

• RQ6 What are the participants’ preferences regarding writing assessment delivery mode? 

7.4.1 Test-takers’ preferences, opinions and perceptions  

The findings revealed that students’ preferences of writing assessment delivery mode, differed. 

Whereas, prior to taking the PB and CB writing tests just over half of the students preferred the 

PB mode (53%), at the end of the study, most students (68.4%) preferred the CB mode with 

some students who identified with the PB mode (18.4%) and others (13.2%) felt comfortable 

with both. The change in preference was probably the result of students’ experience in taking 

both writing assessment tests. As these students were more familiar with PB tests, their previous 

experiences may have influenced their initial preferences. This finding suggests that if students 

are exposed to both writing assessment conditions, they might have a more objective preference 

and better performance regardless of the medium.  
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As reported in Section 5.3, the students’ reasons for preferring either the CB or PB mode were 

associated with their individual physical characteristics (handwriting and typing skills and 

fatigue caused by the medium), psychological characteristics (students’ learning and writing 

styles, comfort, concentration, cognitive processes and personality type) and experiential 

characteristics (students’ familiarity with computers and pen and paper assessments). The 

findings suggest that not all the students were experienced with the use of computers, as evident 

in the following quote: 

“Before starting university, I was not used to writing texts or essays on the computer. 
We never wrote on a computer in the school, so, as I was not used to computer-based 
writing, I found it difficult to get used to this now” (S5-AC-LPQ) 

However, there were students who preferred the CB mode, as seen in the following quote: 

“I prefer the computer-based assessment because I’m more familiar with computers. I 
can type fast and organise the structure of the text easily” (S7GH-LPQ) 
 

An awareness of the reader and the rater was another reason influencing students’ preferences 

for the computer. The students perceived that raters would prefer marking word-processed texts 

and would award higher scorings because these texts look neater and more legible compared 

with the handwritten texts. It seems that the students assumed that handwritten texts can have a 

negative impact on raters and so lead to a lower score; although, in this study, the handwritten 

texts tended to receive higher scores. These findings suggest, once again, that the writing 

medium affects the perceptions of writers and raters differently. 

The findings on students’ perceptions of cognitive processes and performance also confirmed 

that the PB mode had a positive impact on the planning, monitoring and revising processes for 

some students (see Section 4.3), while for others the CB mode impacted positively. Furthermore, 

exposing students to both writing conditions appeared to stimulate students’ metacognition 

(awareness and reflection on their learning processes), as seen in the students’ additional 

comments on the writing process questionnaires (see Section 4.3.4). The students reported that 

retrospective questionnaires were useful for them to review on their writing practices, identify 

strengths and weaknesses as writers and identify, and reflect on, what they saw as the advantages 

and disadvantages of each writing medium.  

This evidence indicates that the students identified with the writing mode that best fitted their 

own (individual) cognitive and learning styles. This study also corroborates the argument that 

retrospection questionnaires are not only a data collection measure for cognitive processes and 

perceptions but also a useful learning and reflective tool to help students to notice the learning 
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gaps (Mackey, 2006; Nunan & Bailey, 2009; Swain, 2005). Reflection is recommended for 

language teachers, with a view to modifying their instruction, as a process to include in their 

programmes.  

The findings of this study confirm that most students have positive views about computers and 

prefer the CB mode due to their familiarity with computers, as well as the comfort and 

practicality of their use (Al-Harbi, 2008; Brunfaut et al., 2018; Chan et al., 2018; Kim et al., 

2018; H.K. Lee, 2004; Lessien, 2013; Maycock & Green, 2005; Weir et al., 2007; Zhu et al., 

2016), and because writing on the computer enhances text organisation (Kim et al., 2018; H.K. 

Lee, 2004).  

However, while there is a general assumption that most students are familiar with computers, 

have good keyboarding skills and prefer the CB mode, this study confirms that there are students 

who have no specific preference (Kim et al., 2018; Lee, 2002) and others do not like the 

computer mode (Chan et al., 2018). The reasons provided by the participants of this study for 

not preferring the CB mode support the voices of other participants in recent studies who 

asserted that keyboarding affects concentration and causes fatigue (Brunfaut et al., 2018; Kim 

et al., 2018; Zou & Chen, 2016), and unfamiliarity with keyboarding affects their writing process 

(Kim et al., 2018; Zou & Chen, 2016).  

Furthermore, evidence from this study suggests a digital divide across participants, which 

includes not only physical access to computers, but also computer literacies (Warschauer, 2003). 

Test-takers with computer access, familiarity with computers and adequate typing skills might 

benefit from computer-based writing assessment, whereas test-takers with less computer access 

and lower typing skills might be at a disadvantage (Barakaoui, 2016; Chan et al., 2018; Jin & 

Yan, 2017; Lee, 2002; Zou & Chen, 2016). Therefore, if computer literacy is included in the 

construct of writing proficiency, test validity and fairness may be compromised because some 

students with lower computer literacies are disadvantaged. 

Although the results in this study demonstrated that the writing medium did not affect students’ 

overall performance, as judged by the overall scores, the comparison of means using descriptive 

statistics (see Sections 5.2.1 and 5.3), showed that the students’ perceptions of better 

performance and preferences aligned with their higher scores. The results showed that on 

average: Students that preferred the CB mode and expected a better performance in the CB 

mode, received slightly higher scores in the CB mode; students that preferred the PB mode 

received higher scores in the PB mode compared with the CB mode; and students that preferred 

both writing modes equally received higher scores in the PB mode. These results suggest that  



Chapter 7 Discussion 
 

200 

most students’ perceptions appeared to align with their scores. Although this comparison is 

made through descriptive statistics, Chan et al. (2018) suggests that small differences in scores 

should be judged as ‘non-significant’ by test-takers themselves or test users.  

The fact that the students’ preferences and perceptions of better performance appeared to align 

with their higher scorings are important findings that raise awareness on fairness and 

consequences of the tests. For instance, students who prefer the CB mode and believe that they  

will perform better in the CB mode might have a more positive attitude towards this test and 

might demonstrate a good performance as well. Similarly, students who prefer the PB mode and 

believe that they will perform better in the PB test might have both a better attitude towards, and 

performance in, the PB test.  

These findings confirm that test development and validation need to consider test-takers’ 

characteristics because they may affect their performance, that is, the construct measured by the 

test (Shaw & Weir, 2007). As the students are the ones who will be most impacted by test 

consequences, test administrators should offer opportunities for all students to demonstrate their 

best performance. While, in most cases students, both  in classroom assessment and international 

testing, do not choose the assessment medium, they need to be prepared for taking tests that are 

either computerised or paper-based to minimise potential negative impacts of the test on their 

performance. As part of test preparation, the findings suggest that retrospection and exposure to 

both writing assessment test formats might help students to reflect on their writing practices, 

and assist language teachers make adjustments to their writing teaching and assessment 

practices.  

7.4.2  Raters’ preferences, opinions and perceptions 

The findings from the interviews revealed that raters’ preferences regarding writing assessment 

delivery mode (see Section 6.3) differed: Rater Sonia preferred to assess CB texts; rater Julian 

preferred the PB texts; and I, the researcher-rater, had no preference. Raters’ preferences were 

associated with individual physical (fatigue, visual comfort), psychological (comfort, 

personality, cognitive style, attitudes, concentration) and experiential (familiarity with the text 

format) characteristics, suggesting that the text format impacted raters in different ways.  

Raters’ attitudes towards handwritten and typed texts seemed to influence their opinions about 

whether or not the test-taker should be given an option. For instance, the rater who rejected 

handwritten texts considered that test-takers should be assessed through CB tests due to 

practicality, authenticity and reliability. In contrast, the other two raters noted that test-takers 
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should be given an option because the test should cater for test-takers’ characteristics. From this 

evidence, it can be seen that raters responded differently to handwritten and typed texts; their 

attitudes and experiences in marking both types of texts appeared to influence their preferences 

and views of writing assessment.  

However, raters’ attitudes towards and perceptions of handwritten and typed texts do not 

necessarily align with the scores. The present study, consistent with some previous studies, has 

identified that raters’ perceptions of overall text quality, particularly of Organisation, Language 

Use, Mechanics and text length, differ from the scores. For instance, Shaw (2003) found that 

raters awarded higher scorings to handwritten texts despite that these texts received negative 

comments by raters.  

These findings indicate that raters’ perceptions are not always reliable measures to assess 

writing performance. These findings imply that it is important to raise classroom teachers’ and 

raters’ consciousness of potential bias or influence of the text format on their scorings. For 

instance, exposing language teachers, as raters, to both types of assessments may assist them 

become aware of how the writing medium influences the scores, and would be fair for students.   

The next section examines the implications of the findings for test validity against Shaw and 

Weir’s sociocognitive framework for conceptualising writing test performance. 

7.5 Implications for Test Validity from a Sociocognitive perspective 

To investigate the comparative validity of CB and PB tests as well as the differences in impact 

on EFL test-takers and raters, the present study followed Shaw and Weir’s (2007) sociocognitive 

framework for writing test validation. This framework suggests that “the abilities to be tested 

are demonstrated by the mental processing of the candidate (the cognitive dimension)” and “the 

use of language in performing tasks is viewed as a social rather than a purely linguistic 

phenomenon” (p. 3). In their framework, Shaw and Weir outline six components that should be 

considered in the process of test validation and fairness: test-taker characteristics, cognitive 

validity, context validity, scoring validity, consequential validity and criterion-related validity.  

These components together help to build up an argument about the validity of a test with regard 

to the interpretation or use of test scores.  

For Shaw and Weir, there is a symbiotic relationship between context, cognitive and scoring 

validities; together they constitute what is frequently referred to as construct validity. Thus, for 

Shaw and Weir, evidence of the construct of writing ability needs to be collected taking account 
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of these three validities: cognitive, context and scoring. There is a triangular relationship 

between test-takers’ cognitive abilities (e.g., planning, revising), the context in which the task 

is performed (e.g., use of written language across writing media) and the scoring process (e.g., 

rater reliability). These three components represent the internal dimensions of any language test 

and allow us to measure the construct of writing ability. The construct is not just the underlying 

traits of communicative language ability, but the interactions between the underlying cognitive 

ability and the context of use.  

The external dimensions of a test, consequential validity and criterion-related validity, are 

related to the effects and impact of test scores, and how these scores compare with other 

measures of the same construct in contexts external to the test. As stated in Chapter Two, the 

present study did not investigate criterion-related validity because the aim of the study was not 

to compare the scorings from the CB and PB tests with other related scorings from the students. 

Furthermore, criterion-related validity is not a component of construct validity, which is the 

most important validity in writing assessment and test validation. 

According to Messick (1998), the core of validity is construct validity, and we need to make 

sure that we can make inferences about scores and what they mean, as well as score 

interpretations and their implications for test use. For Messick, there are two basic threats to the 

validity of score interpretation: Construct under-representation and construct irrelevant 

variance. Construct under-representation is the failure to include elements in an assessment that 

are relevant to the knowledge, skills or abilities we intend to measure. If these are not included 

in the test, the construct is under-represented, and the scores may not give us an accurate picture 

of test-takers’ ability relevant to the construct. Construct irrelevant variance refers to variables 

that are not relevant or connected to the knowledge, skills or abilities we intend to measure. If 

irrelevant variance occurs, again we cannot rely on the scores to tell us something meaningful 

about the test-takers’ ability. 

The writing medium is considered as a threat to construct validity because the students’ writing 

performance should not be affected by the writing mode. Of particular threat to construct validity 

in the CB test may be that such tests require typing skills in addition to other abilities related to 

writing proficiency, such as cognitive abilities and use of academic writing. Typing skills may 

not be considered to be relevant to a writing proficiency construct, and so may be considered a 

threat to the construct and a fairness issue for some students as they may be neither familiar with 

computers nor skilful at typing. Measurement of their writing performance may thus be hindered 

by including a construct-irrelevant variable. 
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However, some researchers (e.g., Barkaoui & Knouzi, 2018; Kim et al., 2018; Jin & Yan, 2017) 

argue that, as most students use computer in universities for academic writing, the use of 

computers and typing skills should not be considered as a threat or an irrelevant variance to the 

construct. Jin and Yan (2017) argue that “instead of being taken for granted as potential sources 

of construct-irrelevant variance, computer competencies needed in computer-mediated language 

activities should be considered as an important contextual facet that interacts with the construct 

of a computer-based language assessment” (p. 114). For these researchers (e.g., Barkaoui & 

Knouzi, 2018; Jin & Yan, 2017), it is important that these computer competencies should be 

required of test takers in a computer-based language assessment. This claim leads to a 

consideration that PB tests might be inauthentic, because most universities students produce 

writing on the computer and their abilities will most likely be assessed through CB tests in 

international/standardised language tests. If the writing proficiency construct includes the ability 

to write on a computer, PB tests under-represent that construct. 

In light of the above, the present study investigated whether or not the writing medium was 

relevant in the direct assessments of L2 writing. Its relevance will be discussed in relation to the 

sociocognitive framework for writing test validation adopted for this study. As already stated, 

evidence of construct validity needs to be collected from these three: cognitive validity, context 

validity and scoring validity. The writing medium, as a contextual feature of the task, is linked 

to cognitive and scoring validities. 

7.5.1 Cognitive validity 

Cognitive validity is defined by Shaw and Weir (2007) as “how closely [a writing task] 

represents the cognitive processing involved in writing contexts beyond the test itself (i.e. in 

performing the task in real life)” (Shaw & Weir, 2007, p. 34). Cognitive processing is activated 

in response to the contextual parameters of the task; thus, evidence needs to indicate whether 

the cognitive processes required to complete the test tasks are appropriate (Shaw & Weir, 2007). 

In this regard, both CB and PB writing tests activate a wide variety of cognitive processes that 

are necessary to perform a writing assessment task, which might be arguably similar to those 

processes students draw on when performing writing tasks under non-assessment conditions. 

This evidence indicates that both tests have cognitive validity.  

However, each test activates some cognitive processes in some individuals differently. It was 

identified that some students from Group B revised more after writing in the CB mode. 

Furthermore, students reported that they organised text more easily in the CB mode, whereas 

the PB mode enabled them to do elaborate macro-planning. The implication here is that the 
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writing medium matters regarding cognitive processing. The CB mode allows students to revise 

their texts more easily, but at the same time seems to affect the planning process. Likewise, the 

PB mode activates elaborate planning but hinders revisions, particularly after writing.  

These inevitable sources of non-equivalence of the construct might lead to differences in test 

performance to some extent. For instance, if the assessment is on the computer, students with 

good typing skills might have the opportunity to plan and revise their texts more carefully. In 

contrast, students with low keyboarding skills might be disadvantaged because they might focus 

more on typing on the keyboard instead of planning and revising adequately. Likewise, adept 

users of computers might feel disadvantaged by the PB mode.  

Therefore, offering alternative computer-based and paper-based formats of a test may be a viable 

way to enhance fairness and validity. However, as computer-based writing tests have become a 

norm in standardised language tests, it is recommended that university students develop 

computer literacy skills. Furthermore, the cognitive validity of both CB and PB tests is ensured 

when appropriate task conditions are set, as discussed below. 

7.5.2 Context validity 

Context validity “relates to the linguistic and content demands that must be met for successful 

task realisation and to features of the task setting that serve to describe the performance 

required” (p. 63). Evidence on context validity determines whether the characteristics of the test 

task and their administration are appropriate and fair to the test-taker (Shaw & Weir, 2007). A 

purpose of the present study was to investigate whether the writing medium, as a contextual 

parameter of the task, affected students’ cognitive processes and performance. However, other 

aspects of the tasks, such as the topic, instructions, time allotment, text length and use of 

dictionaries were considered as relevant in this study to guarantee students’ successful writing 

performance.  

Despite the appropriate task conditions provided, the writing medium affected some cognitive 

processes and some aspects of students’ performance, such as writing time, text length and the 

analytic scores for Organisation and Language Use. However, the students’ overall scores as 

well as the analytic scores for Content, Vocabulary and Mechanics were not affected. If 

performance is judged only by overall scores, it can be said that the writing medium did not 

affect students’ performance. However, where writing performance is assessed through several 

components of writing, the writing medium might affect performance, as was the case of this 

study.  
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This study assumes that overall scores were not affected by the writing medium not only because 

of students’ familiarity with both computers in academic writing and PB tests, but also because 

of the task conditions. Evidence from this study indicates that the task conditions given to the 

students were appropriate to ensure successful task completion and performance. For instance, 

allotting 50 minutes for completion, using familiar topics for the task, giving clear instructions 

and allowing the dictionary to be used seem to have been positive conditions for the students to 

demonstrate their performance.  

The results of this study therefore confirm that adequate conditions for a writing assessment task 

facilitate writers’ performance (Eckes et al., 2016; Elder et al., 2009; Polio, 2011; Shaw & Weir, 

2007; Weigle, 2002, 2012; Weir, 2005). For instance, providing familiar topics enables students 

to complete the task and feel comfortable (Polio & Glew, 1996; He & Shi, 2008; Weigle, 2012). 

Likewise, 50 minutes seems to be an adequate amount of time for administering writing 

assessment tasks (Elder et al., 2009; Knoch & Elder, 2010). Unlike previous L2 comparative 

studies that have banned the dictionary, this study allowed the students to use one. The use of 

this resource seemed to have made no difference to the scores for Vocabulary and Mechanics in 

both writing conditions. Hence, it may be asserted that assessments, either in the CB or PB 

mode, that replicate authentic writing conditions should allow students to use dictionaries. The 

use of dictionaries in writing assessment should be encouraged since these resources are useful 

for FL learners (Christianson, 1997; East, 2008; Reichelt, 2016), reflect authentic writing and 

increase the authenticity and ecological validity of writing assessment (Elder et al., 2009; Polio, 

2011; Schoonen, 2011; Weigle, 2002). Although the use of the dictionary was not systematically 

researched in this study, the use of this resource was positive for the students in both writing 

conditions, and increased the context validity of both CB and PB tests. 

All in all, if given appropriate task conditions in both CB and PB tests, students, with either 

good or low typing skills, might demonstrate their writing ability. Appropriate conditions 

enhance context validity, cognitive validity and fairness of the CB and PB tests and cater for 

test-takers’ characteristics. 

7.5.3 Scoring validity 

Scoring validity accounts for “the extent to which test scores are based on appropriate criteria, 

exhibit consensual agreement in marking, are as free as possible from measurement error, stable 

over time, consistent in terms of content sampling and engender confidence as reliable decision-

making indicators” (Shaw & Weir, 2007, p. 143). Scoring validity is important because if ratings 

are not reliable it matters little that the tasks that designed are potentially valid in terms of 
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cognitive and contextual parameters (Shaw & Weir, 2007). As, in direct assessment of L2 

writing and in classroom-based writing assessment human raters assess students’ writing 

performance, the text format (i.e. handwritten and typed texts) may affect raters’ perceptions 

and judgments of texts (Shaw & Weir, 2007). 

The results in the present study have indicated that the raters were highly reliable, drawing on 

the high correlations demonstrated (see Section 6.1, Table 6.1). However, the writing medium 

affected raters’ scorings (on some writing features). Raters were consistently more lenient when 

assessing for Organisation and Language Use in the handwritten texts (with both original 

handwritten texts and transcribed PB versions of original CB texts). Therefore, the writing 

medium might affect the inferences that are made about students’ writing ability. For instance, 

language teachers might think that students are having difficulties with some aspects of writing 

(e.g., organisation, language), when in fact, the scorings might be partly reflecting teachers’ 

biases, or the influence of the medium on the scorings. Likewise, the writing medium might 

affect students’ perceptions of their own performance. For instance, based on the scores, 

students might believe that their performance is better in the PB test and might develop negative 

reactions towards the CB test, or vice versa.  

Based on these findings, scores need to be seen critically as reflecting not only test-takers’ 

performances but also raters’ performances. Scoring validity cannot only be the only source of 

test validity, which makes Shaw and Weir’s framework useful in examining writing test 

validation.  In the present study, the influence of the text format on raters’ scorings was detected 

by triangulating data from test-takers, text scores and raters, and by looking at the cognitive 

processes and students’ and raters’ perceptions. 

7.5.4 Consequential validity 

Consequential validity is an external dimension of the test, which is not part of construct validity, 

but attests to test validity. Consequential validity is concerned with the effects of the test and 

test scores on various stakeholders (Shaw & Weir, 2007). Certainly, the scoring procedures and 

the reliability of the raters are relevant issues for test validity; however, reliability is a necessary, 

but not sufficient, condition for a valid and fair test (Bachman & Palmer, 1996; Messick, 1996). 

Also, evidence provided by test scores alone is insufficient to claim that a given test is valid and 

fair (Bachman, 1990). Bachman (1990) states that “even though the test scores may appear to 

be a valid indication of ability for the group of interest, there may be systematic differences in 

test performance that are the result of differences in individual characteristics” (p. 271). 
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To provide positive washback and avoid test bias, students’ perceptions of the test and test task 

should be collected (Bachman & Palmer, 1996). Bachman and Palmer (1996) state that for many 

test-takers, the test can provide some confirmation, or disconfirmation, of their own perceptions 

of their language ability. The students may have justifiable reasons to feel that the test affects 

their performance (Brown & Abeywickrama, 2010; Green, 2014). In the present study, face 

validity evidence, as a further facet of consequential validity (Brown & Abeywickrama, 2010), 

was collected to identify the perceived positive and negative impacts of the CB and PB tests on 

students and raters, as well as their preferred writing assessment delivery mode. 

The findings of the present study indicate that the writing medium had both positive and negative 

impacts on students within the test. The CB test had a positive impact on the cognitive processes 

of some students and a negative impact on others. Similarly, the PB mode had a positive impact 

on the cognitive processes of some students and negative impact on others. For some students, 

the computer tools and typing skills benefitted the way they produced their texts and their 

performance, whereas the PB hindered their revisions and development of ideas. Furthermore, 

some students felt more comfortable with the CB test due to their typing skills and familiarity 

with computers. In contrast, other students felt that the PB mode entailed more elaborate 

planning and revising processes. Moreover, they felt more familiar and comfortable with 

handwriting and not with typing on the computer. Students also perceived that the test task 

conditions were appropriate and fair, and helped them demonstrate their performance.  

The findings also indicate that the writing medium impacted students beyond the test. For 

instance, after being exposed to the two writing assessment conditions, students changed or, in 

other cases, confirmed their preferences and perceptions of performance in relation to the 

medium. Students were also able to reflect on their strengths and weaknesses as writers across 

writing conditions and identify the advantages and disadvantages of each writing medium on 

their writing. In fact, the perceptions of better performance and preferences of most students 

aligned with their higher scorings. 

Raters, based on their experiences in marking both types of texts, were able to confirm their 

preferences and develop informed opinions about writing assessment delivery mode. One rater 

confirmed she disliked the handwritten texts, another rater confirmed he preferred handwritten 

texts and another rater confirmed she had no preference. Furthermore, for one rater, students 

should be assessed through CB tests because these tests are more authentic, practical and 

reliable, whereas PB tests might affect raters and reliability of scorings. In contrast, the other 
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two raters posited that it would be fair to give students an option because the test medium might 

affect test-takers’ performance differently. 

Overall, the findings of the present study suggest that, to provide positive washback and avoid 

test bias, students need to be prepared for both types of tests and should be given an option. The 

more prepared and the more familiar students are with CB tests, and the better their typing skills 

and speed, the better they will be able to demonstrate their writing ability. Similarly, those who 

feel uncomfortable with PB tests need to be prepared to plan and revise carefully in case 

computer access is limited. These suggestions imply that, for both CB and PB tests, test 

designers need to ensure adequate task conditions, such as time and text length for students to 

demonstrate their ability. The findings also indicate that raters need to be conscious of the text 

format effect on their ratings. Hence, the more practice raters have in rating both types of texts, 

the more reliable their scorings will be and the more resistant they will be to text effect. Finally, 

classroom teachers and test developers need to be aware that while one type of writing 

assessment can have  positive effects on some individuals, it may create negative effects for 

others. 

7.6 Concluding Remarks 

This chapter set out to discuss the findings on the comparative validity of PB and CB writing 

tests and differences in impact on EFL test-takers and raters. The findings indicate that the 

writing medium matters in direct assessment of L2 writing, and that the writing medium affects 

EFL test-takers and raters in different ways. 

The findings suggest that the writing medium affected test-takers’ cognitive processes, 

performance (writing time and text length) and preferences. The CB mode enabled more 

revisions because students seemed to have more time to revise their texts. In contrast, the PB 

mode triggered more elaborate planning (as a compensation strategy) due probably to the 

limitations of this medium for editing texts. In the CB mode, students produced longer texts and 

spent less time on task, probably because of their typing skills.  

However, the writing medium did not affect students’ global scores or those for Content, 

Vocabulary and Mechanics due, probably, to the students compensating for the features of  both 

writing media (they planned less and revised more in the CB mode, and planned more and 

revised less in the PB mode). An important finding is that the students’ overall performance was 

not affected despite having no previous experience in taking CB tests. The students, however, 

will have been familiar with computers in academic writing, and have had experience with PB 
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tests. The task conditions (enough time, appropriate text length, familiar topics and use of 

dictionary) seemed to have benefitted the students’ performance. The delivery mode of writing 

assessment also appeared to influence students’ preferences, which were associated with 

students’ individual physical characteristics (handwriting and typing skills), psychological 

characteristics (students’ learning and cognitive styles, comfort, concentration and personality 

type), experiential characteristics (students’ familiarity with computers and pen and paper) and 

reader awareness (legibility and readability of texts).  

The findings suggest that the writing medium affected raters’ reliability, perceptions, attitudes 

and preferences. Although demonstrating high reliability, raters appeared to be consistently 

more lenient with the handwritten texts, than the typed texts, particularly when scoring 

Organisation and Language Use. It seems that raters were more flexible in rating Organisation 

in the handwritten texts and probably harsher with the typed texts. Legibility might have been a 

factor influencing scorings; raters seem to overlook problems in the handwritten texts. Also, as 

the raters were classroom teachers that are more familiar with PB tests, their familiarity might 

have influenced the scorings. The writing medium also affected raters’ perceptions of text 

quality (Organisation, Language Use, Mechanics and text length), as evidenced in the 

differences between their comments in the interview with the scorings they awarded. The 

writing assessment delivery mode also impacted on raters’ preferences and attitudes towards 

handwritten and typed texts, which appeared to be associated with raters’ individual physical 

characteristics (fatigue and visual impact), psychological characteristics (stress, personality 

type, cognitive style, concentration, attitudes), experiential characteristics (raters’ assessment 

experience with both types of texts) and writer awareness (giving or not the choice of assessment 

type).  

The present study shows that the writing medium affects the construct of writing, as typing skills 

and computer familiarity need to be considered, especially, in the construct of the CB test. If 

typing skills and computer familiarity are considered as part of the construct of writing 

proficiency, it suggests that PB tests under-represent the construct. Hence, CB and PB writing 

tests measure different constructs and affect test-takers and raters differently: That is, the CB 

test includes computer literacy, whereas the PB test does not. Also, the text format introduces 

variability in scorings. Therefore, when assessing writing proficiency, it is essential to consider 

the affordances and characteristics of each writing medium and their potential influence on 

students’ and raters’ performances. Such consideration is relevant, particularly, when evidence 

shows that  the writing medium affects the cognitive processes, writing time, text length, some 

facets of writing, raters’ scorings and test-takers’ and raters’ preferences. Furthermore, including 
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computer literacies in the construct of writing might affect the validity and fairness of the CB 

test when some students lack computer literacies.  

The concluding chapter considers the advantages and limitations of using CB and PB tests as 

well as the implications of this study’s findings for assessment practice. Finally, the chapter   

discusses the limitations of the study and suggests further research directions. 
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Chapter 8. Conclusion 

And yes, the writing medium does matter!  

The present L2 writing assessment study provides empirical evidence on the comparative 

validity of computer- and paper-based writing tests and differences in impact on EFL test-takers 

and raters. This study aimed to extend the debate on whether or not the writing medium matters 

in direct assessments of L2 writing. The writing medium, as a physical characteristic of the 

writing task, may influence writers’ cognitive processes (Field, 2004; Galbraith, 2009), 

performance in a test (Bachman & Palmer, 2010) and raters’ performances (Shaw & Weir, 

2007). The study also provides empirical evidence to contribute to the comparability debate by 

widening the normally accepted definition of equivalence solely based on scores to cover the 

cognitive processes elicited by the CB and PB writing tests. To do so, Shaw and Weir’s (2007) 

sociocognitive model was adopted. This model is not only specific for writing assessment but 

also views scoring as situated within an integral approach to test validity; it includes test-taker 

characteristics, construct validity (the sum of context, cognitive and scoring validities) and 

consequential validity. This model entails collecting evidence of the different types of validity 

to establish the overall validity of a writing test. 

The comparative validity of CB and PB tests has commonly been investigated in high-stakes 

and large-scale assessments but infrequently in classroom-based writing assessment. In many 

EFL classroom contexts, as the context of the present investigation, students are typically 

assessed through the traditional pen-and-paper assessment, whereas international/standardised 

language tests employ computer-based tests to assess students’ language ability (including 

writing). As university students, specifically pre-service language teachers (the population 

investigated in this study), will be future test-takers and test-developers, it is important for them 

to be prepared for the test and identify the advantages and disadvantages of each writing test.  

The present investigation was conducted to explore how the writing medium affected a group 

of 38 Colombian EFL pre-service language teachers from two intact classes (as test-takers) and 

the scorings of a group of three language teachers (as raters). A sample of 456 texts (original 

and transcribed texts) was used for this investigation. The main focus of this study was to 

investigate whether or not the writing medium made a difference in the students’ cognitive 

processes and performances, and in raters’ scorings. The study also investigated the participants’ 

preferred writing assessment delivery mode. The findings of this study will help make informed 
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decisions about the advantages and disadvantages of using CB and PB tests in the assessment 

of EFL writing.  

A mixed-methods research approach was employed to gain a better understanding of the 

comparative validity of CB and PB writing tests and differences in impact on EFL test-takers 

and raters. The present study is unique in investigating writers, texts, raters, writing medium and 

their interactions, in an integrated way, to gain a better understanding of EFL writing 

assessment. Furthermore, as the study was conducted in an EFL situation, and classroom-based 

writing assessment context, its findings may be relevant to similar situations globally.   

In this chapter, I conclude with the main findings of the study, the advantages and limitations of 

each type of writing assessment, a consideration of the findings against Shaw and Weir’s (2007) 

sociocognitive framework for writing test validation and the implications of these findings for 

assessment practice. I also discuss the limitations of the study and suggests further research 

directions. 

8.1 Main Findings  

The findings of this study lead to a conclusion that the writing medium needs to be taken into 

account in direct assessment of L2 writing. The writing medium affects EFL test-takers and 

raters in different ways and is relevant to the construct of writing proficiency.  

The students’ cognitive processes, performance (writing time and text length) and preferences 

were affected by the writing medium. The CB mode enabled more revisions, whereas the PB 

mode triggered more elaborate planning. In the CB mode, students produced longer texts and 

spent less time on task, with writing time and text length differing across individuals. However, 

the writing medium did not affect students’ overall scores and the quality of Content, 

Vocabulary and Mechanics, as represented by the scores awarded, and confirmed by the high 

levels of inter-rater reliability reached and the follow-up reliability analyses (comparison 

between original and transcribed texts). Students’ overall scores did not differ significantly 

across writing media regardless of time taken in writing, text length and group to which they 

were allocated. The writing assessment delivery mode also influenced students’ preferences 

which were related to students’ individual characteristics: physical (handwriting and typing 

skills); psychological (students’ learning and cognitive styles, comfort, concentration and 

personality type); experiential (students’ familiarity with computers and pen and paper), and 

reader awareness (legibility and readability of texts).  
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The findings suggest also that the writing medium affected raters’ scorings, perceptions of texts 

and preferences. Raters tended to award higher scores to handwritten texts, particularly when 

scoring Organisation and Language Use. The writing medium also affected raters’ perceptions 

of text quality (Organisation, Language Use, Mechanics and text length), as seen in the 

differences between what they said in the interview with the scores they awarded. Contrary to 

raters’ perceptions, there were no differences in scorings for Mechanics across texts, and the 

typed texts were longer than the handwritten texts. Furthermore, the scores for Language Use 

and Organisation differed because of the influence of text format effect on raters’ scorings, and 

not because of students’ knowledge of language, the writing process or practicality of computers 

as they thought. However, the raters’ perceptions of Content and Vocabulary corresponded with 

the non-significant differences in the scores of these two writing features. 

The writing assessment delivery mode also impacted raters’ preferences for handwritten and 

typed texts. Raters’ preferences were associated with their individual physical characteristics 

(fatigue and visual impact), psychological characteristics (stress, personality type, cognitive 

style, concentration, and attitudes), experiential characteristics (raters’ assessment experience 

with both types of texts) and writer awareness (giving or not the choice of assessment type).  

The findings have implications for the construct of writing: CB and PB tests measure different 

constructs. The CB test involves students’ computer literacies (familiarity, typing skills, use of 

computer tools) as well as other abilities, such as cognitive abilities and language proficiency. 

The PB mode also involves students’ cognitive abilities and language proficiency, but does not 

include computer abilities. Both CB and PB writing tests are valid. However, whether or not the 

writing medium is considered a threat to the construct depends on the purpose of the assessment, 

the abilities that the test intends to assess and other task conditions (e.g., time allotment, use of 

resources). Furthermore, the findings identified both the advantages and limitations of using CB 

and PB tests.  

8.2 Advantages and Disadvantages of both CB and PB Writing Tests 

The CB writing test had several advantages. In this test, students revised more, produced longer 

texts and spent less time on task. The spell- and grammar-checkers incorporated in the computer 

programme also helped students be aware of their grammar and spelling mistakes. Most students 

felt comfortable with the CB test because of their typing skills and computer familiarity. Another 

important advantage is that the CB test seemed not to affect raters’ scorings, ands raters do not 

have to be concerned about legibility (Kim et al., 2018). However, an apparent limitation of the 

CB mode is that it does not encourage elaborate planning, which is an important cognitive 
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process for producing quality texts; students, however, seemed to compensate for this limitation 

by increasing revision. Another disadvantage is that some students felt uncomfortable with using 

a computer due to their limited typing skills; a factor that may have had a negative effect on 

students’ cognitive processes and preferences. 

The use of the CB test can be justified in the assessment of L2 writing because university 

students use computers for academic writing. Computer literacies are important for academic 

success and are part of the construct of CB writing tests. However, the use of CB tests might 

yield an unintended bias against students who are not skilled at typing, and these limitations 

might affect the validity and fairness of the CB test. CB tests can be more practical than PB tests 

for high-stakes assessment as they are easy to administer, whereas PB tests might have greater 

administrative costs. Costs in administration might influence students’ preparation to take the 

CB test. For classroom-based writing assessment CB tests are practical, but possibly not in all 

contexts due to the lack of resources, such as access to computer rooms.  

The PB writing test also had advantages and limitations. In this test, students did elaborate 

planning, probably compensating for the limitations of this mode for revising and editing text. 

Also, although dictionaries were allowed in the PB mode, without spell- and grammar-checkers 

of a computer, the PB test fostered students’ awareness of mistakes, leading them to plan, write 

and revise more carefully their writing. Some students, therefore, perceived the PB mode as 

being positive for cognitive processes and learning. Furthermore, some students felt more 

comfortable with the PB test because they had difficulties with typing on the computer.  

The limitations of the PB test were that handwritten texts affected raters’ scorings. If writing is 

assessed through overall scorings, these holistic scorings disguise a potential effect of text 

format on raters. If writing is assessed through different components such as Organisation and 

Language Use, raters’ scorings might be affected by the handwritten texts. If scorings are 

affected, the scoring validity of the test is affected and therefore the inferences about students’ 

performance are not trustworthy. Another limitation is that some adept users of computers, 

unused to writing by hand, may be at a disadvantage in the PB test.  

The use of PB mode may be less justified compared with the CB mode because the PB can 

influence scoring as well as the authenticity of academic writing, and these limitations might 

affect the validity of the PB test. Nonetheless, as there are students who do not have access to 

computers, and lack typing skills, the use of PB tests is valid and fair for assessing students’ 

writing ability.  
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Finally, the decision on using one test over the other lies in the consideration of test-takers’ 

characteristics, conditions or the authenticity of the test (real-life performance), abilities that are 

required for performing the test (e.g., typing skills) and the availability of resources (i.e. 

computers).  

8.3 Conclusions Regarding Test Validity and Implications for Assessment 

Practice 

It is important to bear in mind the characteristics of the test-taker (physical, psychological and 

experiential) and to know that students/test-takers come from different backgrounds. Hence, it 

is important not to assume that all test takers come to the classroom and to the assessment with 

the same level and types of skills (e.g., computer literacies) and experience with writing and 

writing assessment. In the language classroom, this implies that language teachers need to 

collect evidence from the students’ abilities, views and preferences regarding writing assessment 

delivery mode. This is feasible in classroom assessment by means of surveys (needs analyses). 

When designing a valid test, test designers (e.g., language teachers, test developers) need to state 

a precise and explicit definition of the construct of writing the test is intended to measure. This 

definition needs to include the type of knowledge and the skills that will be assessed and that 

are required for the assessment.  

In regard to construct validity (cognitive validity, context validity and scoring validity), the 

following conclusions and implications for practice can be made.  

Cognitive validity: Both CB and PB tests have cognitive validity because they activate a wide 

variety of cognitive processes that are necessary to perform a writing assessment task. However, 

there are slight differences in some cognitive processes and with some individuals across writing 

media, which are associated with the limitations and affordances of each medium and with test-

takers’ characteristics (computer (i)literacy, familiarity with the test, comfort, cognitive style). 

These inevitable sources of non-equivalence of the construct can lead to differences in test 

performance to some extent. Therefore, offering alternative computer-based and paper-based 

formats may be a viable way to enhance fairness and validity. As computer-based writing tests 

have become the norm in standardised language tests, it is recommended that university students 

develop computer literacy skills. Test-takers need to be aware of the influence of the writing 

medium on their performance and be prepared for performing writing assessment tasks both on 

the computer and on paper. Students need to be instructed and advised to plan and revise their 
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texts carefully in both writing conditions. For instance, it is important to encourage test-takers 

to plan carefully in the CB writing tests before starting to write so that they do not have to engage 

in constant revisions during writing. Likewise, the PB tests require thorough planning because 

revising and editing processes are constrained in this mode. In CB mode, as some students might 

be slow at typing, test setters need to allocate sufficient time for students to plan and revise 

carefully. This leads to a consideration of the task conditions that favour students’ performance, 

as discussed below. 

Context validity: It is concluded that the writing medium, as a contextual parameter of the task, 

can affect students’ cognitive processes and some aspects of performance such as time on task 

and text length without impacting overall performance (global scores). However, where writing 

performance is assessed analytically, the potential impact of the writing medium on some 

components of writing can be identified.  

The impact of writing medium on writing time and text length has implications for test design, 

task conditions, test preparation and fairness. Test setters who are in favour of CB tests need to 

consider that not all test-takers can type with speed on the computer and that, under timed 

conditions, time constraints can become a hindrance. If students are given appropriate and fair 

conditions to show their competence, both CB and PB tests have context validity. The 

implication for test setters is to provide appropriate and fair conditions to ensure test validity. 

To ensure students’ optimum performance, allocating adequate time for task completion enables 

test-takers with low typing skills to perform comfortably in a CB task, and allows test-takers to 

plan and revise carefully in the PB task. Familiar topics seem to enhance content and fluency in 

writing, while the use of the dictionary helps test-takers confirm the meaning and spelling of 

words. To minimise the impact of the writing medium on students’ writing time, students need 

to develop typing skills, since they are a requirement of the construct of writing in CB 

assessments (Barkaoui & Knouzi, 2018; Jin & Yan, 2017; Kim et al., 2018). 

Test-takers need to be informed about the conditions of the assessment/test. For instance, test 

designers should inform about the time allotted for the task and writing condition as well as the 

text length required in each writing condition. Furthermore, the instructions and scoring criteria 

should be made clear to the student. Using clear and accessible language is a key component of 

minimising confusion and construct-irrelevant variance. Appropriate time allotment, task topic, 

instructions and language are necessary to  reduce cognitive overload and enable students to 

activate the cognitive processes that are necessary to perform the writing task. Also, providing 

enough time might allow test-takers/students with low keyboarding skills to plan and revise their 
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texts more consciously instead of worrying about their typing skills. Likewise, in the PB mode, 

if sufficient time is allotted, students might produce legible and neat texts, so that illegibility 

will not impact raters’ reading and scoring negatively. Therefore, test-takers need to be advised 

(in the instructions) to check for legibility in their handwritten texts. 

In summary, when given appropriate task conditions for both CB and PB tests, students, with 

either good or low typing skills, can demonstrate their writing ability. Adequate conditions 

enhance context validity, cognitive validity and fairness of the CB and PB tests and cater for 

test-takers’ characteristics. 

Scoring validity: Inter-rater reliability was enhanced in both PB and CB conditions through a 

scoring rubric, triple marking (three raters) and ongoing moderation. However, the writing 

medium, the PB test in this study, affected raters’ scorings, particularly the scores for 

Organisation and Language Use. As PB tests are used mostly in classroom-based assessment, 

language teachers might be more generous in scoring these types of texts. Nevertheless, it is 

necessary to acknowledge that the CB mode can also affect raters’ consistency, as shown in 

other studies (e.g., Zhang & Min, 2019). High levels of reliability are not always exempt from 

a potential influence of the text format or medium on raters’ performance (scorings and 

perceptions), the writing medium can also affect the inferences that can be made about students’ 

writing ability. 

It is also important to design rubrics appropriate to assess the construct of interest. For example, 

if using analytic scoring rubrics, clear criteria should be stated for raters/language teachers. 

Raters should be informed about what to mark and what to ignore. In classroom assessment, 

where only one teacher is usually involved in the marking of students’ writing, analytic rubrics 

can enhance their consistency across students and writing samples. This type of rubric also 

provides detailed feedback to teachers and students regarding the quality of the texts across 

writing media. The main implication of the findings is that collecting only holistic scores or 

overall scores does not allow evaluating rating bias and text format effect. Furthermore, using 

only overall scorings may be a concern where students’ writing ability is viewed and assessed 

through several facets of writing. 

Raters should be aware of formatting issues across handwritten and typed texts, such as text 

length. Text length varies across handwritten and typed texts; typed texts might look shorter 

than handwritten texts, with this feature probably affecting the scoring regarding content. Also, 

clear criteria should distinguish between vocabulary, language, spelling, orthographic and 

typographical mistakes, which seem to be confusing for raters.  
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Raters need to be constantly trained and exposed to both handwritten and typed texts for them 

to adjust their perceptions and scoring criteria. Raters for large-scale or high-stakes assessment 

undergo a rigorous programme of training and moderation in how to interpret and apply a rating 

scale. This kind of training would be useful and feasible for classroom teachers, as part of 

professional development. For instance, classroom teachers may work in teams to design rubrics 

and assess samples of writing, and then discuss their ratings. These discussions might help 

teachers be aware of potential biases or misconceptions about writing. Rating criteria should be 

clarified and discussed extensively within a marking group (Barkaoui, 2011). 

Score reliability alone does not ensure test validity. It is important to consider that overall scores 

might mask the effect of the writing medium on several elements of writing. The implication 

here is that language teachers and raters need to be aware of a potential influence of the writing 

medium on their scorings. Raters need to be constantly trained and exposed to both handwritten 

and typed texts for them to adjust their perceptions and scoring criteria.  

Overall, scoring validity has to be seen in context. That is, to make better interpretations of 

scorings, evidence from both test-takers and raters needs to be collected. Although high-stakes 

tests ensure reliability of scorings through rater training and double marking (using a third rater 

in case of big disagreements), it may be appropriate to elicit test-takers’ perceptions of the test 

through short surveys. Collecting evidence from students may also be beneficial for classroom 

teachers to identify the factors that can affect students’ performance and scorings.   

With regard to consequential validity, the following conclusions and implications for practice 

can be made.  

Consequential validity: The findings of the present study indicated that both CB and PB modes 

impacted both positively and negatively on students within and beyond the test. Within the test, 

the CB test had a positive impact on the cognitive processes and performance of those who 

preferred the CB mode and felt more comfortable with the computer, but impacted negatively 

on those who preferred the PB mode and felt uncomfortable with the computer. Similarly, the 

PB mode had a positive impact on the cognitive processes and performance of those who 

preferred this mode, but negatively on students who preferred the CB mode. Beyond the test, 

the writing medium also affected students’ preferences, which were determined by their 

individual characteristics (physical, psychological and experiential). The writing tests also 

encouraged students to reflect upon their strengths and weaknesses as writers and upon the 

advantages and disadvantages of each writing medium. The writing medium also affected raters’ 
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scorings, perceptions of texts, attitudes and preferences. Thus, in order to provide positive 

washback and avoid test bias, students and raters need to be prepared for both types of tests.  

As the students are the ones most directly impacted by test consequences, test administrators 

should offer opportunities for all students to demonstrate their writing ability. However, in many 

cases students are not allowed to choose the assessment medium. Therefore, to minimise 

potentially negative impacts of the test on students’ performance, students need to be prepared 

for demonstrating their ability in tests that are either computerised or paper-based under timed 

and untimed conditions. If students are prepared and familiar with CB tests, they will be able to 

demonstrate their writing ability better. Similarly, students who feel uncomfortable with PB 

tests need to be prepared to plan and revise carefully if computer access is limited. As part of 

test preparation, the findings suggest that reflection on past experiences and exposure to both 

writing assessment test formats might help students with test taking writing practices and  

encourage language teachers to review  their teaching of writing and assessment practices.  

Raters also need to be conscious of the effect of text format on their ratings. If raters have 

practice in rating both types of texts, their scorings will become more reliable and less influenced 

by the type of text. Exposure to both types of texts might help language teachers develop clearer 

criteria to assess writing fairly and reliably, and encourage both students and teachers to explore 

the advantages and disadvantages of each writing mode. 

These considerations suggest that both CB and PB tests need to ensure adequate conditions for 

students’ optimum performance. Classroom teachers and test developers should be aware that 

one type of writing assessment can be positive for some students, but have negative effects on 

others.  

As part of the test validity and fairness, language teachers/test developers might collect 

information from students/test takers about their perceptions of the test, regarding the tasks, 

timing, text length, linguistic demands, writing mode. Such an information might be collected 

through interviews or surveys after students’ completion of the task. In the language classroom, 

group discussion sessions might provide useful information about the test. The information 

collected might help classroom teachers to identify how students plan, monitor and revise their 

texts across writing conditions, so that students can reflect on their writing process, and teachers 

could address issues through writing instruction. Inquiring into students’ perceptions of 

performance might help language teachers and students make more appropriate interpretations 

of test scores.  
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While this study concludes that the writing medium affects the construct of writing ability, 

whether or not the PB or CB mode is considered a threat to the construct depends on the purpose 

of the assessment, the abilities that the test intends to assess and the conditions, such as time 

allotment and use of resources, that are set for task completion. 

All in all, multiple sources of empirical evidence should be gathered to evaluate the validity and 

fairness of writing assessments, even in the context of classroom-based assessment. 

This investigation found both Shaw and Weir’s (2007) sociocognitive framework and mixed 

methods research useful for investigating the comparative validity of CB and PB tests. Shaw 

and Weir’s framework entails collecting the types of validity evidence to identify how PB and 

CB tests affected the construct of L2 writing ability. By using this framework, writing was 

considered both a cognitive and socially situated activity, with the writing medium and rater 

being important elements of the context and construct of writing. The inclusion of the writer, 

text, rater and context in a single study leads to a better understanding of L2 writing assessment 

(Cumming, 2016; Hamp-Lyons, 2003; McNamara & Roever, 2006; Shaw & Weir, 2007; Silva, 

2016; Weigle, 2016; Weir, 2005). Likewise, by using mixed methods research, varied sources, 

data collection instruments and analyses informed the investigation of the impact of the CB and 

PB tests on EFL test-takers and raters. While the quantitative perspective accounted for the 

group behaviours, the qualitative perspective captured individual differences which are essential 

in language assessment (Larsen-Freeman, 2018), confirming, thus, the appropriateness of mixed 

methods research to provide a comprehensive view of writing assessment (Jang et al., 2014; 

Riazi, 2017; Weigle, 2016).  

8.4 Implications of the Findings for the Research Context  

As an English language instructor, I was motivated to embark on this investigation due to 

identified gaps in the writing assessment literature as well as the lack of research in writing 

assessment in the Colombian context (Giraldo, 2019; Herrera & Macias, 2015; López & Bernal, 

2009). In Colombia, no research had previously addressed the issue of the writing medium 

impact on writing assessment. Furthermore, in the BAFL programme, in which the present study 

was conducted, writing is typically assessed through PB tests and the exit language test does not 

include writing. Although students’ academic writing is developed throughout the curriculum, 

students’ lack of experience in taking CB tests might affect their performance beyond the 

classroom context or require most students to prepare for taking CB tests on their own. This 

experience and preparation are important for university students when taking standardised high-

stakes exams or postgraduate entrance EFL tests, which are generally computer-based.  
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Therefore, I considered this investigation to be relevant because university students need to be 

prepared to succeed academically in and outside of the classroom context, and language teachers 

need to examine the fairness and appropriateness of the assessment methods used to assess 

students’ writing ability. This research therefore aimed to shed light on the writing media issue 

with a view to improving teaching, learning and assessment practices with regard to writing.  

Based on the findings of this study, the implication above-mentioned (Section 8.3) also apply to 

the research context. Furthermore, it is suggested that computer-based writing assessments 

should be implemented in the BAFL curriculum and for the exit language test that is 

administered to the students in their last year. Language instructors in the BAFL programme 

should provide students with experiences, conditions and instruction that help them perform 

successfully in both CB and PB tests, particularly in CB tests which have become the most 

frequent type of assessment. As Barkaoui and Knouzi (2018) argue, “given the growing 

exposure to and use of technology, differences in handwriting skills may now be a bigger barrier 

to fair and valid assessment of writing than differences in word-processing skills” (p. 29).  

Developing computer literacies today is essential as computers are required for studying and 

work. However, as many students do not have access to computers and many teachers still 

struggle to use technology and computer beyond basic functions, traditional methods still have 

a place in the classroom. Hence, implementing both types of assessments would be beneficial 

for students and teachers. The implication for local and international testing is also to consider 

the test conditions and how these might affect EFL test-takers who are a sizeable population 

taking international tests and who come from diverse socioeconomic backgrounds. 

In the Colombian context, it is necessary to increase the assessment literacies of both pre-service 

and in-service language teachers by means of language assessment courses, training and 

professional development with the aim of supporting learning and the design and administration 

of valid assessments. Language teachers usually collect large amounts of students’ data (e.g., 

surveys, reflections, scores) that can be used to examine the appropriates and fairness of the 

teaching and assessment practices. Hence, research and language assessment courses and 

training should be offered to teachers so that they can learn to systematise the students’ data and 

design and validate language assessments, in this case, writing assessments. Also, test 

developers need to consider incorporating the assessment of the skill of writing in the national 

tests, which is relevant in the academic writing context, is assessed externally in standardised 

language tests and is part of a communicative view of language ability adopted by the 

Colombian language policies.   
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8.5 Limitations  

Although this study has attempted to explore and provide insights into the writing medium issue 

in a comprehensive way in the context of classroom-based writing assessment, several 

limitations are acknowledged. The first limitation was the small sample size, which might 

prevent generalisation to other contexts. Furthermore, the sample population does not represent 

the majority of the EFL university students in Colombia and other research contexts and may 

differ from other EFL learners, regarding background, level of education, age, and the like. A 

second limitation was that, although retrospective questionnaires were considered to be the most 

appropriate method to gather information from students’ self-reported behavioural data in the 

language classroom, students might have provided only partial information about their 

behaviours and beliefs. Nonetheless, this study employed other instruments to complement and 

triangulate students’ data. The third limitation was that this study did not conduct individual 

analyses in the sense that each participant’s qualitative data was not linked with his/her outcome. 

A fourth limitation is that this study did not explore other variables, such as students’ computer 

familiarity and typing skills. 

8.6 Further Research 

The present study was successful in employing a sociocognitive framework for test validation 

and mixed methods research. The mixed between-within subjects model, counterbalanced 

design and repeated measures using original and transcribed versions of handwritten and typed 

texts were appropriate for providing evidence on the comparative validity of CB and PB tests 

and differences in impact on EFL test-takers and raters. There is still need, however, for further 

comparative studies in L2 writing test validation. Further studies might replicate the present 

investigation in similar contexts. 

Additionally, further research should consider involving a larger sample size so that the findings 

can be generalised to a wider population. Future research might also consider collecting 

evidence from other language classrooms, groups and writing tasks to provide more evidence 

about the influence of the writing medium on test-takers and raters. It is recommended that 

research consider employing different methods, such as direct observation methods (e.g., think-

aloud protocols or keystroke tools) with retrospection (e.g., questionnaires, interviews), to 

provide accurate and detailed accounts of writing and cognitive processes. Likewise, further 

research might consider investigating the association of computer-related variables, such as 

typing skills and computer familiarity, with cognitive processes and outcomes.  
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The impact of the use of resources such as dictionaries and editing tools on L2 writing 

performance is an under-researched area. In real-life settings writers usually have access to 

editing tools, dictionaries and spell-and grammar-checkers whereas many current CB L2 writing 

tests allow test-takers access to only some basic editing functions such as cut, paste and undo. 

The limitation of such resources reduces the authenticity of CB tests and can be a source of 

unfairness. This issue can be investigated by examining the effects of access to additional 

resources (editing tools and dictionaries) on test takers’ writing performance. 

Furthermore, more research on the validity of CB and PB tests is needed in other FL contexts 

and languages. Also, participants, such as secondary school students should be involved, to 

identify from earlier stages of the school curriculum how to improve students’ writing across 

the two writing conditions.  

Also, further studies on raters and their cognitions may provide a more complete view of their 

rating decisions in each writing mode. It would also be interesting to run follow-up reliability 

analyses, as done in the present research, using samples of original texts and their transcribed 

counterparts, to investigate a potential impact of text format on raters’ scorings, when 

differences in scorings are apparent. Another interesting area would be the exploration of raters’ 

scorings when marking computer-based scripts via computer. This mode of marking might have 

an impact on raters as well. 

Finally, as the present study is the first using Shaw and Weir’s sociocognitive framework, future 

studies using the complete framework might provide additional support to the affordances of 

this model.   
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Appendix 1 Participant Information Sheets and Consent Forms (Samples) 
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Appendix 2. Integrated Skills in English III Course Syllabus 
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Appendix 3. Personal Background Information Questionnaire 

Personal Background information for students 

Dear student:  

Thank you for participating in this survey. Please answer the following questions as honestly as possible. 
I am interested in identifying information about you, as part of the characterisation of the participants in 
this study. You will be asked to provide your demographic information, English language background, 
and writing experience and preferences regarding writing media. This survey contains closed- and open-
ended questions that will take you up to 10 minutes to answer. Your name will be asked in order to link 
this information with the rest of your data. 

Name _____________________________________ Date: _______________________ 

Section A: Demographic Information  

 
1. Gender:  F____ M ____ Other ____ 
2. Age ____ 

 

Section B: English Language Background  

 
3. For how long have you been learning English? Mark with an X. 

a) ____ for less than two years.        b) ____ for more than two years. 
 

4. Why are you learning English? _____________________________________________ 

__________________________________________________________________________ 

Section C: Experience across Computer and Paper-based Writing 

 
5. What kinds of texts do you write on paper in English? (E.g., notes, letters, exams, essays, etc.). 

__________________________________________________________________ 
 

6. What kinds of texts do you write on the computer in English? (E.g., notes, letters, exams, essays, 
etc.). ____________________________________________________________ 
 

7. When did you start using computers? Mark with an X. 

a) Since primary school ____     b) Since secondary school ____       c) Since university ____ 

                      
8. Do you enjoy writing in English?  Yes _____    No ______ Please justify your answer.  

__________________________________________________________________________ 

 
9. How would you self-assess your current writing ability in English? Mark with an X. 

 a) Excellent ____   b) Very good____            c) Good _____  d) Low _____ 

 
10. In which writing medium is your writing normally assessed? _______________________ 

 
11. In which writing medium (paper or computer) do you prefer to be assessed? Justify your answer. 

__________________________________________________ 

Thank you very much! 
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Appendix 4. Assumptions of One-way ANOVA for Placement Test 

 
 

Visual inspection of histograms and normal Q-Q plots and box plots revealed one outlier, which 

was not removed for being considered genuine data (Verma, 2016) 
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Appendix 5. Writing Tasks 

Writing task 1 

Name:    _____________________________ 
Date:      _____________________________ 
 
Dear student, you will be requested to write a text about a topic which is familiar to you. After 
writing this text, you will answer a questionnaire in which you are asked to recall what you did 
and thought before, while, and after writing.  
 
Writing prompt 1 
 
The use of technological devices (e.g., cell phones, smartphones, personal computers, tablets, 
iPhones, etc.) has impacted people’s behaviours and attitudes in many different ways. You will 
have 50 minutes to write a text of minimum 250 words in which you describe your personal 
experience with the use of one of the devices mentioned above. Provide details on the role the 
type of device selected has played in your life, describing negative and positive experiences with 
this type of technology. 
 
Start time:  ________                                                                                     End time: ______ 
 

Writing task 2 

Name:   ___________________________  
Date:     ___________________________ 
 
Dear student, you will be requested to write a text about a topic which is familiar to you. After 
writing this text, you will answer a questionnaire in which you are asked to recall what you did 
and thought before, while, and after writing.  
 
Writing prompt 2 
Social media (e.g., Youtube, Facebook, Twitter, Instagram, blogs, wikis, forums, virtual 
communities, Google, Wikipedia, etc.) have become a common way for people to communicate, 
express their ideas, and share or exchange all types of interests and information. You will have 
50 minutes to write a text of minimum 250 words in which you describe your personal 
experience with the use of one of the types of social media mentioned above. Provide details on 
the role the type of social media selected has played in your life, describing negative and positive 
experiences with this type of social media. 
 
Start time:  ________                                                                                     End time: ______ 
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Appendix 6. Retrospective Writing Process and Perception Questionnaires 

Writing Process Questionnaire 
 

Name: _________________________________________ Date: ___________________ 
 
Writing medium: _______________ 
 
Dear student:  
 
Before answering the following questions, try to remember how you planned, wrote and revised 
your text. 
 
The writing process 
 
Before writing 
 
1. Describe what you did before writing the text. Explain how you planned and what you 

planned. 
 

While writing 
 
2. Describe what you did while writing the text. What were you thinking? 

 
3. What was your main focus while writing? 

 
4. Describe how you revised your text while writing. 

 
5. Please mention what aspects of the text you revised and corrected the most while writing. 
 
After writing   
 
6. Describe how you revised your text after writing.   

 
7. Please mention what aspects of the text you revised and corrected the most after writing. 

 
Languages  
 
8. Which language or languages were present when writing this text? How did this/these 

language (s) influence your writing? 
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Perceptions about the writing task 
 
1. Describe how the following aspects facilitated and/or made it difficult for you to write. 

 
ASPECTS HOW IT FACILITED HOW IT MADE IT 

DIFFICULT 

Writing on paper/computer   

Task instruction    

Task topic   

Language demands    

Writing time   

Text length   

Oher __________   

 
 

Do you have any other comments? 
 

Thank you very much! 
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Appendix 7. Final Perception Questionnaire 

Final Perception Questionnaire 
Dear student: 
 
Please answer the following questions drawing on your experience across both writing tasks. 
 
Name __________________________________________ Date: _________________ 
 
Section A. Perception of your writing process across writing media 
 
1. In which writing medium do you think you planned better your text? Justify your answer. 
2. In which writing medium do you think you revised better your text? Justify your answer. 
3. Explain how each writing medium facilitated and hindered your planning and revising 

processes: 
 

Process HOW IT FACILITED HOW IT MADE IT 
DIFFICULT 

Planning on paper   

Planning on computer   

Revising on paper   

Revising on computer   
 
Section B. Text quality across handwritten and typed texts 

 
4. The quality of your text will be assessed through its content, organisation, language use, 

vocabulary, spelling, capitalisation, punctuation, and paragraphing. Please indicate in the 
following table which aspects of your texts you think were favoured and/or disfavoured 
when writing on the computer and paper. 
 

Writing medium Aspects you think were 
favoured and why 

Aspects you think were 
disfavoured and why 

Computer   

Paper   
 
5. What is your perception of the writing time and text length across texts? 
6. In which writing condition do you think you were faster? 
7. In which text, do you think, you would get a higher score? Justify your answer.  
8. How was your experience with the use of the dictionary? 
 
Section C. Preference regarding writing assessment media 
 
9. After this experience, in which writing condition (computer or paper) do you prefer to be 

assessed? Justify your answer. 
 

10. Do you have any other comments? 
Thank you very much! 
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Appendix 8. Jacobs et al.’s (1981) ESL Analytic Scoring Rubric 
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Appendix 9. East’s (2009) Analytic Scoring Rubric 
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Appendix 10. Rater Julian’s Notes on First Version of the Rubric  
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Appendix 11. Analytic Scoring Rubric  

 Excellent (5) Very good (4) Good to average (3) Fair to poor (2) Very poor (1) 
C

on
te

nt
 

Content reflects full 
understanding and 
development of the 
task.   

Provides relevant 
and detailed 
information.  

Content reflects 
overall 
understanding and 
development of 
the task. 
Information 
provided is mostly 
relevant and 
detailed. 

Content reflects 
partial understanding 
and/or development 
of the task. 
Information provided 
is somewhat relevant 
and detailed.  

Content reflects 
limited 
understanding 
and/or development 
of the task. 
Information 
provided is 
incomplete/ not 
relevant or detailed. 

Content reflects 
very limited 
understanding and 
development of the 
task or not enough 
to evaluate. Fails to 
provide relevant 
and detailed 
information. 

O
rg

an
is

at
io

n 

Very well organised 
structure. Main ideas 
and supporting 
details are stated 
clearly in a logical 
sequence. Coherent 
and cohesive 
through the 
sustained use of 
linking expressions 
or markers. 

Structure is 
overall adequate. 
Main ideas and 
supporting details 
are clear. Overall 
cohesive. Some 
linking 
expressions or 
markers which 
contribute to text 
coherence and 
cohesion. 

Loosely organised, 
main ideas and 
supporting details are 
somewhat clear and 
logically sequenced. 
Partially coherent and 
cohesive. Linking 
expressions or 
markers sometimes 
missing and/or 
incorrect. 

Structure is 
inadequate. 
Inappropriate 
organisation of 
ideas and 
supporting details. 
Organisation and 
ideas are confusing 
or disconnected. 
Poor coherence and 
cohesion. Poor use 
of linking 
expressions or 
markers.  

Fails to organise 
ideas and 
supporting details 
clearly and in a 
logical sequence. 
Lack of coherence 
and/or cohesion. 
Linking expressions 
and markers 
missing. 

V
oc

ab
ul

ar
y 

Language and 
register are very 
varied and 
appropriate to the 
task topic. Very few 
errors in the use of 
word forms and 
word choice. 
Meaning is 
conveyed 
effectively. 

Language and 
register are 
overall varied and 
appropriate to the 
task topic. 

Occasional errors 
in the use of word 
forms and word 
choice. Meaning 
is conveyed. 

Language and 
register are somewhat 
varied and 
appropriate to the 
task topic. Frequent 
errors of word forms 
and word choice, yet 
meaning is still 
conveyed.  

Language and 
register are 
inappropriate to the 
task topic. 
Recurrent errors in 
the use of word 
forms and word 
choice which keep 
meaning from being 
conveyed 
effectively. 

Inappropriate 
language, register, 
and use of word 
forms and word 
choice to the task 
topic, affecting 
meaning deeply. 

L
an

gu
ag

e 
us

e 

Effective and very 
varied sentence 
construction. Very 
few errors of 
agreement and/or 
tenses, functions, 
verb forms, word 
order, negation, 
articles, pronouns, 
prepositions. 
Meaning is 
conveyed 
effectively. 

Adequate and 
varied sentence 
construction. 
Occasional and 
minor errors of 
agreement and/or 
tenses, functions, 
verb forms, word 
order, negation, 
articles, pronouns, 
prepositions. 
Meaning is 
conveyed. 

Effective yet simple 
constructions. 
Frequent errors of 
agreement and/or 
tenses, functions, 
verb forms, word 
order, negation, 
articles, pronouns, 
prepositions, which 
do not interfere with 
meaning. 

Ineffective sentence 
constructions. 
Recurrent errors of 
agreement and/or 
tenses, functions, 
verb forms, word 
order, negation, 
articles, pronouns, 
prepositions, 
affecting meaning 
partially. 

Fails to produce 
effective sentence 
constructions. 
Numerous and/or 
major errors of 
agreement and/or 
tenses, functions, 
verb forms, word 
order, negation, 
articles, pronouns, 
and prepositions, 
affecting meaning 
deeply. 

M
ec

ha
ni

cs
 

Very few errors of 
spelling and/or 
punctuation, 
capitalisation, 
orthography, 
paragraphing. 
Meaning is 
conveyed 
effectively. 

Occasional errors 
of spelling and/or 
punctuation, 
capitalisation, 
orthography, 
paragraphing. 
Meaning is 
conveyed. 

Frequent errors of 
spelling and/or 
punctuation, 
capitalisation, 
orthography, 
paragraphing, which 
do not interfere with 
meaning. 

Recurrent errors of 
spelling and/or 
punctuation, 
capitalisation, 
orthography, 
paragraphing, 
affecting meaning 
partially. 

Numerous and/or 
major errors of 
spelling and/or 
punctuation, 
capitalisation, 
orthography, 
paragraphing, 
affecting meaning 
deeply. 
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Appendix 12. Semi-Structured Interview Protocol with Raters 

 
Semi-structured interview protocol with raters 

 

Date: ____________________      Start time: ____________          End time: ____________ 
 
Opening: 
 
Dear rater: You were invited to participate in this interview, aimed to inquire into your 
perception of ratings during this study. This interview will take between 50 and 60 minutes. 
 
Perception of ratings across texts 
 
1. How did you rate the texts? (order, strategies, schedule, mood, feelings) 
2. What differences and similarities did you notice between the handwritten and typed texts, 

regarding the content, organisation, language use, vocabulary and mechanics?   
3. In which text do you think the students produced better content, had a better organisation, 

better vocabulary, language use and mechanics? Why? 
4. What difficulties did you have while rating the paper-based texts and the computer-based 

texts? 
5. What do you think about the complexity and comparability of the writing tasks? 
6. What do you think about the students’ writing ability? (Transference, interference, low 

language level, poor content, low understanding of the task, etc.) 
7. Which texts do you think had a better quality or would be scored higher, the paper-based or 

computer-based texts? Why? 
8. Do you think you were consistent in the assessment of all the texts?  
9. What factors might have affected your ratings (handwriting, medium, tiredness, mood, text 

length, content, etc.)? 
 

Preference regarding writing assessment media 
 
10. In which writing medium do you prefer to assess the texts? Why? 
11. Which of the following alternatives do you support? a) Computer-based assessment, b) 

Paper-based assessment, c) The writer/test-taker should decide. Why?   
 
 

Closing:  
 
Thank you very much for your cooperation. I appreciate the time you committed to this study. 
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Appendix 13. Semi-Structured Interview Protocol with Lecturers 

Semi-structured interview protocol with lecturers 
 
 

Date: ____________________      Start time: ____________          End time: ____________ 
 
Opening: 
 
Dear Lecturer: You were invited to participate in this interview to provide information about 
your course and perceptions of students’ writing performance. This interview will take between 
20 and 30 minutes. 
 
Questions: 
 
Q1. How did you teach writing in this course? What was your approach? 
 
Q2. How did you teach the topics that were used for the writing tasks? 
 
Q3. What types of texts did your students produce on computer and on paper? 
 
Q4. In which writing medium do you usually assess your students’ writing? 
 
Q5. What is your perception of students’ writing process and text quality overall?   
 
Q6. In which writing medium do you think they would perform better?  
 
 
Closing: Thank you very much for your cooperation. I appreciate the time you committed to this 
study. 
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Appendix 14. Samples of an Original Text and its Transcribed Version 

 

 

 

 

 

50 
50 
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Appendix 15. Sample of Coding Scheme for Writing Process Data Analysis 
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Appendix 16. Samples of Data Analyses Using Nvivo and a Tally Chart 

Nvivo coding 
 

 
 

 

Manual coding  
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Appendix 17. Sample of Inter-Coding 

Second coder’s manual coding samples  
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Appendix 18. Assumptions for Statistical Tests 

Appendix 18a. Assumptions for Mixed ANOVA and Mixed MANOVA Dataset One  

Assumptions for mixed ANOVA on overall scores, writing time and text length of original texts 

• Data type: the independent variables were categorical data, and the dependent variable was 
interval data. 

• Independence of observations: independent and complete data were collected from each 
participant. 

• Normality: normality checks were carried out on 12 sets of measures (overall scores, writing 
time and text length), using Shapiro–Wilk statistic because it takes both the values of 
skewness and kurtosis and is recommended when having small sample sizes (Field, 2017; 
Pallant, 2016; Verma, 2016). The results showed normal distribution in 7 sets out of 12: four 
out of four overall scores, three out of four writing time measures and one out of four text 
length measures. ANOVA test is robust against the violation of normality (Pallant, 2016; 
Verma, 2016). 

 
• Outliers: Visual inspection of histograms and normal Q-Q plots and box plots revealed very 

few outliers, which were considered genuine data; therefore, they were not discarded 
(Verma, 2016).  
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• Sample size: Although it is preferable to have a sample size of 20 in each cell to enhance 
power and protect the violation of normality and homogeneity of variances (Verma, 2016), 
having 22 and 16 students in each group did not affect these assumptions.  

• Homogeneity of variance and variance-covariance matrices were satisfied.  

 
• The assumption of sphericity was not relevant because this study compared only two 

conditions (Field, 2017).  

Assumptions for mixed MANOVA on analytic scorings of original texts 

• Data type: the independent variables were categorical data, and the dependent variable was 
interval data. 

• Independence of observations and missing data: independent and complete data were 
collected from each participant. 

• Normality: normality checks were carried out on 20 sets of analytic component scorings, 
with Shapiro–Wilk statistic test being non-significant in 14 sets; therefore, the assumption 
of normality was not violated. MANOVA test is robust against the violation of normality 
(Pallant, 2016; Verma, 2016) but is very sensitive to the assumption of homogeneity of 
variance-covariance matrices, which were satisfactorily met in this study. 
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• Outliers: Visual inspection of histograms and normal Q-Q plots and box plots revealed nine 
outliers, which were considered genuine data (Verma, 2016), and removing them would 
have reduced the sample size even more. Verma (2016) suggests that when the dataset is 
small and the range of the response is also not large, it is up to the researcher to decide 
whether these data can be considered to be outliers or not. Furthermore, MANOVA can 
tolerate a few outliers (Pallant, 2016).  

    

   
                    

• However, Mahalanobis distance was calculated and compared against a critical value of 
20.52 (when having five dependent variables) to detect that there were not substantial 
multivariate outliers (Pallant, 2016). As the maximum values of Mahalanobis distance were 
10.34 and 14.66, which is less than the critical value, it is safe to report that there were not 
substantial multivariates outliers in this dataset. 
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• Homogeneity of variance and variance-covariance matrices were satisfied. 
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• The assumption of sphericity does not apply to the design of this study because it involves 

two conditions (Field, 2017).  
• Linearity and multicollinearity: correlations between dependent variables were related and 

moderate in Group A (n = 22), which is positive, but there were few low correlations in 
Group B, probably due to its small sample size ( n = 16) (Verma, 2016). As there were not 
high correlations (>.9), there were no reasons for concern (Pallant, 2016; Verma, 2016).  
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Appendix 18b. Results from Non-Parametric Tests on Dataset One 
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Appendix 18c. Assumptions for RM ANOVA and RM MANOVA on Dataset Two  

Assumptions for RM ANOVA on overall scorings across original and transcribed texts 

• Data type: the independent variables were categorical data, and the dependent variable was 

interval data. 

• Independence of observations: complete data were collected from each participant across 

the two conditions. 

• Sample size: 38 was the sample size in each set, which was enough to run statistical analyses 

(Pallant, 2016; Verma, 2016).  

• Normality: checks were carried out on four sets of holistic scorings, with the Shapiro–Wilk 

statistic test being non-significant in all sets; therefore, the assumption of normality was not 

violated.  

• The assumption of sphericity does not apply in this design, as there were only two conditions 

(Field, 2017). 

 

• Outliers: visual inspection of histograms and normal Q-Q plots and box plots revealed four 

outliers in one out of the four sets of texts, which were considered genuine data; therefore, 

they were not discarded (Verma, 2016).  
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Assumptions for RM MANOVA on analytic scorings across original and transcribed texts 

• Data type: there were five continuous dependent variables and one categorical independent 

variable. 

• Sample size: the sample size was 38 in this dataset, being higher than the number of 

dependent variables and appropriate for this design.  

• Independence of observations and missing data: independent and complete data were 

collected from each participant. 

• Normality: normality checks were carried out on 20 sets of scores, with Shapiro–Wilk 

statistic being significant in 17. According to Verma (2016), MANOVA is very robust 

against the violation of the normality assumption. 
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• Outliers: visual inspection of histograms and normal Q-Q plots and box plots revealed 

outliers in seven out of 20 sets of scores, which were considered genuine data; therefore, 

they were not discarded (Verma, 2016).  

 
 

 
 

 

 
 

• Linearity and multicollinearity.  There were few low correlations between dependent 

variables; most correlations were moderate, and there were no high correlations (>.9).  

• The assumption of sphericity does not apply to the design of this study (only two conditions) 

(Field, 2017).  
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Appendix 18d. Results from Non-Parametric Tests on Dataset Two 
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