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ABSTRACT 

 

Teamwork and English language skills are crucial for the 21st century workforce. The 

significance of such skills is continously emphasised in numerous reports both from 

developed and developing countries. In Sri Lanka, too, employers are consistently looking for 

teamwork and English language skills in potential employees. Further, it has been argued that 

language anxiety could impede the development of teamwork and English language skills. 

Therefore, alleviating language anxiety can be seen as vital to promoting these two important 

skills. 

It has been suggested in the literature that mobile computer supported collaborative learning 

(mCSCL) could foster teamwork, language performance and alleviate language anxiety. 

However, limited studies have examined the potential effects of mCSCL learning by applying 

structured collaborative learning strategies, such as Jigsaw II activities, in a mobile 

environment. The purpose of this study was to examine the potential influences of mobile 

Jigsaw II activities on teamwork skills, language performance and language anxiety in a 

technical and vocational education and training (TVET) setting in Sri Lanka.  

A quasi-experimental mixed-method design was employed with a sample of 94 students 

enrolled in a mandatory Building Career Skills course. Data were collected using 

questionnaires, open-ended surveys, researcher’s field notes and WhatsApp interactions. The 

quantitative results indicated that the students of mobile Jigsaw II group had a higher 

perception of their decision-making and adaptability skills than the two other groups, 

indicating that the intervention would have likely made a difference in those two areas. 

However, there was no evidence that mobile Jigsaw II could improve other teamwork-related 

skills, language performance and decrease language anxiety any more than for the other 

groups. On the contrary, the qualitative data indicated positive improvements in teamwork 



iii 
 

skills, language skills and degree of language anxiety. Overall, this thesis contributes to 

understanding ways in which participants’ language anxiety and beliefs about language 

learning could hinder the acquisition of skills and how factors such as lack of social 

interactions, intervention duration, group size, social skills and device distractions can 

influence the learning outcomes. This study and its findings, therefore, highlight the 

importance of considering diverse dimensions when investigating participants’ learning 

outcomes.  
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INTRODUCTION  

 

Setting the Scene 

Envisage four ‘Generation Z’ students (Abraham, Ben, Halima and Zaiba) having a face-

to-face group discussion in an English language course. The purpose of the discussion is to 

decide on a topic and to reach a consensus for an upcoming presentation. However, Ben, as a 

team leader, is facing team challenges because Abraham is unable to express his ideas due to 

limited English language proficiency. Zaiba is always busy with extra activities outside class, 

and Halima is reluctant to interact face-to-face. The students in the scenario are young adults 

between the age of 17 and 24 years, enrolled in a mandatory course to improve soft skills and 

English language in a vocational education and training (TVET) centre in Sri Lanka.  

 Ben: Let’s decide on a topic so that we can start collecting some information. 

Zaiba: But I was away, and I don’t know the topics. 

Ben: Sorry, I couldn’t inform you as you were not here last week. Here are the list of all 

the topics. 

Abraham: Ok  

Ben: So Halima, have you decided? 

Halima: (Shies away) 

Abraham: Mata Sinhla bhasaven kala haekida? (Can I discuss in first language) 

Ben: hmm, I don’t think so Abraham. 

Abraham: Ok 

Ben: Guys, we need to decide today.  

Zaiba: I have to go for practices. Bye all. 

Halima: Ok, I will email. 

Abraham: I like… 

Ben: I’m not sure how we will present it next week. 
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In this scenario, it can be foreseen that the four classmates are likely to struggle to reach 

consensus and do well in the activity. This is because in order to achieve group goals team 

members are required to work as groups and not only in groups. That is, team members need to 

engage in teamwork skills, communicate clearly and be confident in expressing their opinions. 

However, in the scenario, it appears that some of the members lack teamwork skills, language 

skills and are apprehensive when discussing face-to-face.  

The ability to collaborate and the ability to communicate are seen as being of such 

importance that many frameworks have described these as essential 21st century transferrable 

skills that are needed as a part of students’ professional development, as well as being demanded 

by employers in the workforce (Dede, 2010). Therefore, in order to succeed in the 21st century 

workforce, students must be able to work collaboratively and communicate clearly and 

confidently. Hence, this thesis attempts to explore the factors that may be associated with 

enhanced teamwork skills and language skills. 

Some studies have suggested, however, that teamwork and language skills might not 

improve for students who report experiencing language anxiety (e.g., Horwitz, 2001; MacIntyre, 

2017; Teimouri, Goetze, & Plonsky, 2019). Those studies have further argued that language 

anxiety could hinder classroom interactions, which are key enablers to classroom collaborations 

(Kreijns, Kirschner, & Jochems, 2003). I can personally relate to this argument, as well as to the 

character played by Halima. As a second language student from Sri Lanka, I have struggled with 

language anxiety all my life. I remember my teacher asking me to leave the class and to have a 

drink of water because I was unable to speak. I had thorough knowledge of the topic, but I stood 

numb, without uttering a word. This incident constrained me from interacting and participating 

in group activities for several years. My struggle with language anxiety has not ceased, and I still 
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feel anxious each time I am required to discuss or have group conversations. Therefore, taken 

together, my research and personal interests in language anxiety have influenced how and why 

language anxiety is theorised in the current thesis to influence teamwork skills and language 

performance.  

On a research level, too, several leading researchers had argued that language anxiety 

might impede teamwork and language learning outcomes (e.g., Aida, 1994; Horwitz, 2001; 

MacIntyre, 1998; MacIntyre, 2017; Teimouri et al., 2019). Hence, including language anxiety 

was essential for my doctoral project, and from here began my pursuit for an innovative 

pedagogy that could support students’ positive development of teamwork skills, language 

performance, as well as reducing their language anxiety.  

It has been suggested in the literature that mobile collaborative learning could foster 

teamwork, language performance and alleviate language anxiety. Indeed, it was interesting to 

find that only a limited number of research studies had examined these three constructs 

(teamwork skills, language performance and language anxiety) in a mobile collaborative learning 

environment. Also, researchers have mostly investigated the three constructs in isolation. 

Further, even fewer studies had adopted a structured collaborative learning approach, such as 

Jigsaw II activities in a mobile environment, and considered whether such innovations may be 

associated with the three main constructs identified earlier. Hence, one original contribution to 

knowledge emerging from this project is a novel approach to foster teamwork, language 

performance and to reduce language anxiety in a mobile collaborative learning environment by 

applying the Jigsaw II approach and by bringing the three constructs together in a quasi-

experimental setting.  
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The following section discusses the prominence of teamwork and English language skills 

and how mobile collaborative learning can promote these skills. First, the section presents a brief 

discussion of the shortage of skills such as teamwork skills and English language in general and 

in the context of Sri Lanka. Second, the Technical and Vocational Education and Training 

(TVET) sector is introduced and an argument is presented for the importance of upgrading the 

curriculum. Next, a succinct rationale is outlined for adopting collaborative learning as pedagogy 

and how mobile computer supported collaborative learning could further enhance and support 

the three main constructs explored in the current study. Finally, the significance of the current 

research is discussed, and the chapter concludes with a thesis ‘road map’.  

Importance of Teamwork and English Language Skills  

Many educators and employers have advocated the importance of teamwork skills and 

English language skills for individuals whose second language is English (e.g., British Council, 

2016; Pritchard, 2013; OECD, 2015). However, there is a significant criticism that education 

providers do not foster or teach those skills to students (Leadbeater, 2008; Luna Scott, 2015; 

Saavedra & Opfer, 2012). Skills such as teamwork and English language proficiency are no 

longer considered merely desirable, but crucial in the 21st century workforce (Erling, 2014; 

Riebe, Girardi, & Whitsed, 2016). This is because such skills are vital for engaging in a globally 

connected world and a rapidly changing marketplace.  

The significance of teamwork and English language are continuously emphasised in 

reports both from developed (Cinque, 2016; Harder, Jackson, & Lane, 2014; Succi & Canovi, 

2019) and developing countries (Singh & Jaykumar, 2019; Too, 2017; Zhang & Zou, 2013). For 

example, Singh and Jaykumar (2019) found that soft skills and English language skills were 

important for enhancing employability skills in the context of India and suggested they be 
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included in curriculum design as a separate module. Similarly, Succi and Canovi (2019) argued 

for the importance of acquiring soft skills in European countries for future employment. 

Nonetheless, employers and businesses claim that the new workforce is not sufficiently prepared 

and that universities need to do more to prepare students for the 21st century workforce 

(Sondergaard, Murthi, Abu-Ghaida, Bodewig, & Rutkowski, 2011; Succi & Canovi, 2019). 

The importance of teamwork and English language learning is also evident in the context 

of Sri Lanka. According to Dundar, Millot, Savchenko, Aturupane and Piyasiri (2014), the skills 

in most high demand by the employers in Sri Lanka were English language skills, computer 

skills and soft skills such as teamwork, presentation and decision-making. Similarly, Dundar et 

al. (2017) reported that the analysis of World Bank Skills Toward Employment and Productivity 

(STEP) survey revealed soft skills and English language skills as the skills most sought out by 

employers. However, as is argued in Chapter Two, such skills are seldom taught in the context of 

Sri Lanka.  

 Furthermore, the lack of teamwork skills and limited English language skills can have a 

significant effect on youth employment, as these skills are closely connected with employability 

(British Council, 2016; Cinque, 2016). Hawkes and Ugur (2012), based on a systematic review 

of the relations between education, skills and economic growth in low-income countries (LICs), 

concluded that: 

Largely human capital does have a positive and genuine effect on growth in LICs. The 

estimates of the effect of education and skills on economic growth give an increase 

varying between 0.4% and 24% per unit of education or skills investment. (p. 4)  

Specifically, teamwork skills and English language skills were often found to be 

positively correlated with countries’ economic growth (Fasih, Kingdon, Patrinos, Sakellariou, & 
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Soderbom, 2012; Hawkes & Ugur, 2012), as these skills play a significant role in securing 

employment (British Council, 2016). In summary, lack of teamwork and English language 

competency could influence individuals as well as the growth of the economy, given the links 

established between skills and youth employment. Perhaps, if Sri Lanka wishes to improve its 

economy, one possible direction would be to focus on bridging the skills gap and building “a 

solid human capital base” (Dundar et al., 2017, p. 123) by providing training relevant to the 

global job market (Jayawardena, 2017; Tharmaseelan, 2007). Therefore, through this study, I 

attempt to offer a pedagogy that could train the youth to meet the needs of the evolving job 

market and possibly help in bridging the current skills gap. 

Vocational Education and Training Centres in Sri Lanka 

This section presents an overview of the current state of the Technical and Vocational 

Education and Training (hereafter referred as TVET) sector in Sri Lanka and discusses the 

importance of adopting an innovative pedagogy that can shape soft skills. TVET in Sri Lanka 

plays a crucial role in improving the economy of the country by providing technical training 

which can lead to youth employment. Students who complete general education (aged between 

16 and 35) can either enrol for higher national education diplomas (3–4 years), diplomas (1 

year), and certificates (3–6 months; Chandrasiri, 2010).  

According to a report by the Asian Development Bank (2015), “TVET is in position to 

address both the quality and productivity aspects of labour” by providing innovative training (p. 

11). Further, Erling (2014) argued that there is a connection between TVET and financial 

benefit, both for people and organisations. The government, realising the importance of 

developing teamwork and English language skills, has launched a number of national 

programmes to reduce skills gaps and shortages of skills (Dundar et al., 2014). Nonetheless, 
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according to the Tertiary and Vocational Education Commission’s National Training Skills 

Development report (2015), the current TVET programmes cannot meet the economy and labour 

market demands because they continue to focus on traditional training methods as opposed to 

innovative and adaptive methods that can equip youth with employability skills (ADB & ILO, 

2017). 

Furthermore, as is discussed in Chapter Two, programmes offered by TVET have often 

been criticised for under preparing their students to develop adaptive expertise and the 

transferable skills required to meet the changing demands of the workforce (Chandrasiri & 

Gunatilaka, 2015; Dundar et al., 2014; Jayawardena, 2012; Jayawardena, 2017; Tharmaseelan, 

2007). Employers are also reluctant to hire TVET graduates due to the reported poor-quality 

training and lack of state-of-the-art training facilities (ADB, 2015; UNESCO-UNEVOC, 2018). 

Therefore, and as is argued in Chapter Two, more effort needs to be placed in the TVET sector 

by adopting an innovative curriculum which utilises student-centred pedagogies to help students 

to acquire both cognitive and non-cognitive skills (Dundar et al., 2017; Jayawardena, 2012; 

Majumdar, 2011; Tharmaseelan, 2007). Hence, the aim of this thesis is to pursue a pedagogy that 

is student-centred, technology oriented and could meet the employers’ demands for teamwork 

and English language skills.  

Moreover, a skills mismatch is prevalent in Sri Lanka, where the skills of individuals 

often do not match job requirements (Central Bank of Sri Lanka, 2009; National Education 

Commission, 2003; World Bank, 2008). One reason for this skills mismatch, according to 

Dundar et al. (2014), is that “Sri Lanka’s education and training system does not do much to 

shape soft skills” (p. 7). This argument can also be found in other studies (ADB & ILO, 2017; 

Athukorala, Ginting, Hill, & Kumar, 2017). This suggests that there is an urgent need for a 
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pedagogy that shapes soft skills alongside what are traditionally known as core skills, such as 

technical subject knowledge, and this is the underlying purpose of the current doctoral project. In 

other words, the aim of this thesis is to trial an innovative pedagogical approach to bridging the 

skills mismatch and to explore the potential influences of that approach on teamwork and 

English language skills in a TVET sector of Sri Lanka.   

Constructs to Explore 

Central to this doctoral research is exploration of a range of social-psychological (i.e.,  

language anxiety) and learning constructs (i.e., teamwork skills and language performance) in 

the same context. Also central to the project is exploration of the extent to which digital 

innovative pedagogies and collaborative learning can be used to enhance the social-

psychological and learning constructs, given their close associations with students’ performance. 

In Search of a Pedagogy 

In pursuit of a pedagogy that could enhance teamwork skills and language performance 

and decrease language anxiety, it is argued in the current thesis that collaborative learning 

(hereafter referred as CL, discussed in Chapter Two) is one potential strategy that could be 

explored to improve teamwork skills and language performance. This is because the existing 

literature demonstrates positive links between CL and a range of learning outcomes such as 

higher academic achievement, social skills and assessment outcomes (Laal & Ghodsi, 2012; 

Panitz, 1999). Also, it is argued in this thesis that CL is not only an instructional strategy for 

improving learning outcomes and social skills, but it can also be seen as a technique that 

provides social-psychological benefits such as improving self-esteem and decreasing classroom 

anxiety and language anxiety (Johnson & Johnson, 1999; Panitz, 1999; Stevens & Slavin, 1995).  
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Furthermore, more recent studies have indicated that when CL is implemented using a 

computer system, it can improve the core benefits associated with the approach (Stahl, 

Koschmann, & Suthers, 2006), and this type of technology enriched collaboration has prompted 

the development of new research fields or disciplines, such as computer supported collaborative 

learning (hereafter referred as CSCL; Jeong & Hmelo-Silver, 2016). Nevertheless, many studies 

have pointed out the limitations of CSCL, such as fixed position and limited interactions 

(Roschelle & Pea, 2002; Zurita, Nussbaum, & Sharples, 2003). These limitations can be 

overcome by mobile devices that introduce mobility, portability, social connectivity, context 

sensitivity and individuality to the learning environment (Ilic, 2015; Northey et al., 2018; Zurita 

et al., 2003) and also facilitate ‘learning on-the-go’ (Hwang & Tsai, 2011). This thesis focuses, 

therefore, on the new subfield: mobile computer supported collaborative learning (mCSCL).  

An analysis of the mCSCL research literature indicates that mCSCL can offer more 

learning opportunities, increase performance, improve collaboration, enable exchange between 

groups more efficiently, enhance peer interaction and solve collaboration issues (e.g., Asabere, 

2012; Huang, Jeng, & Huang, 2009; Nussbaum, 2008; Roschelle, Rafanan, Estrella, Nussbaum, 

& Claro, 2010; Ryu & Parsons, 2012). This heightening of collaboration through mobile 

technology could be an important driver in preparing future workers for their employment 

(Hämäläinen, Lanz, & Koskinen, 2018) and is discussed further in Chapter Two. 

Moreover, it has been argued that individuals categorised as Generation Z (birth dates 

between the mid-1990s and mid-2000s) think and learn differently from the previous 

generations, and they do not respond well to traditional lectures (Postolov, Magdinceva Sopova, 

& Janeska-Iliev, 2017). In addition, there has been a shift in the employment environment. Many 

workplace projects are now undertaken online and across different time zones. Learners, 
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therefore, should be prepared to work collaboratively using emerging technologies and using the 

skills necessary for the globally connected world (Jukes, McCain, & Crockett, 2010). 

Accordingly, embracing pedagogies such as mCSCL in the context of Sri Lanka can be a cost-

effective way to meet the needs of the current generation and to prepare them with skills 

necessary to succeed in the globally connected, competitive and ever-changing workforce.  

Significance of the Thesis 

The existing literature indicated that mCSCL is useful for improving learning outcomes; 

however, these studies are limited in number as it is an emerging field. Also, the studies that 

have investigated the effects of mCSCL on teamwork, language performance and language 

anxiety have not addressed structured CL scenarios such as Jigsaw II activities (Fu & Hwang, 

2018; Sung, Yang, & Lee, 2017), despite the fact that Jigsaw II activities have been empirically 

shown to promote teamwork, improve language learning and induce less language anxiety. Also, 

researchers have mostly investigated the three constructs (i.e., teamwork skills, language 

performance and language anxiety) in isolation. The present study brings the three constructs 

together in a quasi-experimental setting. Moreover, the research literature indicated that while 

mCSCL can improve learning outcomes, there is limited empirical research on mCSCL (Sung et 

al., 2017) and most of the research had focused mainly on K-12 setting (Hsu & Ching, 2013). 

Hence, this study explores the gaps identified in the research and whether the effects of mCSCL 

benefit learners or not in a higher education setting. 

In addition, as is explored in Chapter Two, the majority of the empirical studies in 

mCSCL were conducted in Western cultural settings (Zhang, 2013). According to Gu, Wang, 

and Mason (2017) and Zhang (2013), it is vital to re-examine mCSCL in different cultural 

settings to validate the existing findings because learning and teaching methods shown to be 
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effective in one culture may not be successful in other cultures (Cronjé, 2006). Therefore, more 

empirical evidence is required in order to explore the benefits of mCSCL to learners in the new 

context (Sung et al., 2017; Zhang, 2013). It is for these reasons, along with my personal 

experience, that I decided to investigate the potential effects of mobile Jigsaw II activities on 

teamwork skills, language performance and language anxiety in TVET in Sri Lanka.  

It is anticipated that this investigation will add an innovative approach to the limited body 

of literature on mCSCL by empirically exploring the potential effects of mobile Jigsaw II on 

teamwork, language performance and language anxiety and contribute to the growing body of 

knowledge concerned with the use of the mobile device in vocational education to support 

learning. Additionally, the findings of the current study will raise awareness among educators, 

stakeholders and policymakers concerning the importance of employing mCSCL pedagogies that 

can encourage the development of 21st century skills cost-effectively, using students’ mobile 

devices with existing applications (Song, 2014a) and structured CL approach (e.g., Jigsaw II). 

Thesis Road Map 

The purpose of this thesis is to report an investigation of the potential influences of 

mobile Jigsaw II activities on teamwork, language performance and language anxiety. This 

section provides a brief outline of each chapter of the thesis.  

The current chapter presented an overview of the research. First, the need for skills such 

as teamwork and English language proficiency and how it could influence youth employment 

and economic growth was briefly discussed, as well as the importance of considering language 

anxiety as a crucial construct to promote those skills. A discussion of the apparent skills 

mismatch in Sri Lanka and the reasons behind the discrepancies in that country was presented, 

focusing specifically on TVET. The chapter also provided a brief overview of CL as a pedagogy 
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that could support all three factors, which when integrated with a mobile device could further 

enhance learning outcomes. Following the discussion on mCSCL, the chapter presented the 

significance of the research study. 

Chapter Two presents a fuller examination of the literature. The chapter begins by 

providing a comprehensive overview of the context of Sri Lanka and the need for skills. The 

chapter then explores the current literature on CL, the social constructivism theory (SCT) that 

underpins this thesis, and CSCL. Following the introduction of mCSCL, the chapter presents the 

limited studies that have explored the influences of mCSCL effects on teamwork, language 

performance and language anxiety. In presenting these studies, it will become evident that there 

are a few such studies and more empirical evidence is required to investigate the constructs in the 

same context. In addition, through a review of the literature, it will be shown that limited studies 

have explored Jigsaw II. Next, an overall summary and a rationale for the choice of Jigsaw II as 

a suitable learning technique and evidence that supports the argument for investigating Jigsaw II 

activities with mobile devices is discussed. The Jigsaw II approach and the literature associated 

with Jigsaw II is then briefly described. Subsequently, the factors and shortcomings associated 

with collaborations are discussed. Finally, the chapter addresses the research gap and research 

questions formed on the basis of gaps identified in the literature.  

Chapter Three introduces the methods employed for data collection, starting with a 

detailed description of the research design and a rationale for the quasi-experimental mixed-

method design. The chapter then addresses the two studies: a preliminary study and the main 

study. The preliminary study was conducted to understand teachers’ perceptions, their practices 

and their insights into students’ attitudes towards learning, and also to develop an Achievement 

Test (AT) that would be used in the main study. The chapter then addresses the main study, 
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research instruments, and the reliability and validity of the instruments. Finally, the chapter 

concludes by explaining the research procedures, including data analysis plan and ethical 

considerations.  

Chapter Four presents the quantitative results. First, the chapter reports the results of the 

Achievement Test (AT) developed, tested and validated during the preliminary study. This is 

followed by the results of the main study. The results of the main study are organised according 

to their corresponding research questions (introduced at the end of Chapter Two). A quasi-

experimental mixed-method design was employed for the main study with 94 participants. Three 

different data collection instruments were used and were analysed by applying a mixed within-

subjects ANOVA. Following the results of the main study, the results of WhatsApp interactions 

are reported. 

Chapter Five presents the qualitative findings of the open-ended questions and the 

researcher’s field notes. Participants of the mobile Jigsaw II group and the teacher who taught all 

three classes responded to the open-ended questions (post-intervention). The open-ended 

questions were intended to obtain participants’ insights on mobile Jigsaw II activities and their 

influences on teamwork, language performance and language anxiety. The researcher’s field 

notes were intended to augment and triangulate the data.  

The final chapter, Chapter Six, provides an integrated discussion of the findings. The 

chapter begins with a brief synopsis of the two studies, preliminary and main. A discussion of the 

findings of both quantitative and qualitative studies in relation to the three research questions 

then follows. The limitations of the study, implications for research, policy and practice and the 

significant contributions made via this thesis to the limited body of literature on mCSCL are 

presented. The chapter ends with a conclusion drawn from the integrated discussion.   
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LITERATURE REVIEW 

 

Synopsis 

This chapter seeks to rationalise the aims and the research questions underpinning this 

study. First, a comprehensive overview is presented of the context of the study and the skills that 

are high in demand in Sri Lanka. The need to transform the current education system in 

Technical and Vocational Education and Training (TVET) and to adopt a pedagogy that is 

collaborative and technology oriented is then addressed. This is followed by an introduction to 

CL and social constructivism theory (SCT), which is the theory that underpins this thesis. 

Subsequently, the importance of CL mediated by technology, specifically mobile devices, 

is justified, and the newly emerging field ‘mobile computer supported collaborative learning’ 

(mCSCL) is introduced. Following the introduction of mCSCL, the chapter presents studies that 

have explored the influences of mCSCL on teamwork, language performance and language 

anxiety. In presenting the literature, it will become evident that these studies are few in number 

and more empirical evidence on mCSCL is required. It will also become evident through the 

review that only a limited number of studies have explored structured CL using Jigsaw II in 

particular. An overall summary is presented and a rationale for the choice of Jigsaw II as a 

suitable learning technique and evidence that supports the argument for investigating Jigsaw II 

activities with mobile devices.  

Following the discussion around the choice of Jigsaw II, a brief description is presented 

of the Jigsaw II approach and the literature associated with Jigsaw II in relation to teamwork, 

language performance and language anxiety to indicate that Jigsaw II has the potential to foster 

teamwork, improve language performance and decrease language anxiety by providing a 
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cooperative and stress-free environment. The factors and shortcomings associated with 

collaborations are then discussed. Finally, the chapter addresses the research gap and introduces 

the research questions informed by these gaps identified in the literature.  

A number of search engines, databases (such as Google Scholar, Education Research 

Complete, ERIC and ProQuest) and key journals published between 2000 and 2019 (e.g., British 

Journal of Educational Technology, Computer Assisted Language Learning, Computers & 

Education and Journal of Educational Technology & Society) as well as other seminal works 

outside those dates were used for the literature review. Three sets of keywords were utilised to 

search relevant literature: (a) keywords related to mobile learning (e.g., wireless, handheld, 

mobile collaborative learning); (b) keywords related to CL (e.g., collaborative learning, 

cooperative learning, small group learning, Jigsaw); and (c) keywords related to teamwork skills, 

language performance and language anxiety (e.g., second language anxiety and foreign language 

anxiety). In addition, search terms such as ‘vocational education’, ‘skills gap in Sri Lanka’ and 

‘education in Sri Lanka’ were also used. These keyword phrases were selected as they were 

related to the research goal. The PRISMA checklist (Moher, Liberati, Tetzlaff, Altman, & 

PRISMA Group, 2009) was used as a guideline for including papers in the literature review. 

Context of the Study – Sri Lanka 

In 1945, Sri Lanka introduced a universal free education policy to provide free education 

to all students from kindergarten to university education (Liyanage, 2013). By 1964, Sri Lanka 

had nearly accomplished the universal primary education goal, resulting in higher literacy, 

gender equality and reduced gaps in education enrolment (Liyanage, 2013). However, in the 

early 1980s, literacy and numeracy rates dropped for the first time, arguably due to weak 

economic conditions (Liyanage, 2013; Maurer, 2012) and social unrest (Amarasuriya, Gündüz, 
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& Mayer, 2009). Consequently, the youth unemployment rate continued to increase substantially 

(Lakshman & Tisdell, 2000). Although by 2008, Sri Lanka literacy achievement had improved, 

studies revealed that youth unemployment rates remained high (Gunatlilaka, Mayer, & 

Vodopivec, 2010; Liyanage, 2013).  

A report by the World Bank (2008) contended that literacy alone is not enough to 

participate successfully in the global knowledge economy, arguing that there was a need to 

change the education system as it had failed to provide students with skills relevant to labour 

market needs and had “led to significant unemployment of secondary and university graduates” 

(p. 61). Similarly, reports by the National Education Commission (2003) and Central Bank of Sri 

Lanka (2009) also indicated that the education system of Sri Lanka did not meet the 

requirements of the labour markets, resulting in youth unemployment and skills mismatch (i.e., 

skills of individuals do not match job requirements). 

Several research studies have also argued that the education system of Sri Lanka has not 

changed to address the issues of the rapidly changing labour market (Arunatilake & 

Jayawardena, 2010; Chandrasiri & Gunatilaka, 2015; Jayawardena, 2012) and that there is a gap 

between skills taught and skills required by the employers. Due to this skills mismatch and skills 

shortage, Sri Lanka appears not to be thriving in the global market and ranks lower than East 

Asian countries in Global Competitiveness Index1 (see also Dundar et al., 2014). Therefore, if 

Sri Lanka wants to strengthen its economy, one possible strategy would be to “build a solid 

human capital base” (Dundar et al., 2017, p. 123) through innovative training relevant to the 

modern world of work (Tharmaseelan, 2007).  

 
1 Sri Lanka ranked 68 out of 144 countries in 2012 and 84 out of 141 in 2019 

http://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf 
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2012-13.pdf 

http://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2012-13.pdf
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According to a report by the Asian Development Bank (ADB, 2015), TVET is in a 

position to handle the current labour market demands by improving the quality of the training 

since it reaches the rural mass of the country. Further, Erling (2014) stated,  

There is robust evidence that there is a relationship between TVET and economic gain, 

both for individuals and companies. This is also true in South Asia, although the returns 

vary greatly among countries, with the largest in the most developed country, Sri Lanka. 

One of the benefits of TVET for individuals is that behaviour traits valued by employers 

are transferred, providing an indirect link to employability and reward. (p. 3) 

TVET, therefore, plays a crucial role in the development of the economy and in providing 

employment opportunities through youth training. TVET is defined as “the study of technologies 

and related sciences and the acquisition of practical skills, attitudes, understanding, and 

knowledge relating to occupation in various sectors of economic life” (UNESCO & ILO, 2002, 

p. 7).   

According to Chandrasiri (2010), youth unemployment had always been an issue in Sri 

Lanka. In order to overcome unemployment challenges, several reforms were introduced by the 

government in the early 1970s to improve the TVET sector. However, the focus was mainly on 

technical skills. More recent research reports have indicated that one of the possible causes of 

youth unemployment in Sri Lanka could be the lack of soft skills (e.g., teamwork skills) and 

English language skills and not merely limited to technical skills (ADB & ILO, 2017; Dundar et 

al., 2014; Dundar et al., 2017; World Bank, 2018). 

The government of Sri Lanka, realising the importance of developing soft skills for 

economic growth and sustainability has launched a number of national development programmes 

in vocational education training centres to reduce skills gaps and shortages of skills (Dundar et 
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al., 2014). For example, the Tertiary and Vocational Education Commission (TVEC) has been 

set up as the apex body for the development of the vocational education sectors in Sri Lanka. 

Also, the Vocational Training Authority (VTASL) has been established to provide skills for 

employment both locally and internationally, and the National Vocational Qualification 

Framework (NVQ) has been implemented to set international standards and to develop a 

competitive workforce. Similarly, the University of Vocational Technology (UNIVOTEC) has 

opened to provide courses leading to professional levels. 

Nonetheless, despite these reforms, the quality of courses offered by TVET has remained 

largely unchanged and training providers continue with generally outdated teaching methods as 

opposed to innovative and adaptive methods that could equip youth with employability skills 

(Asian Development Bank [ADB] & International Labour Organisation [ILO], 2017; Liyanage, 

2013; Tertiary Vocational Education Commission [TVEC], 2015). According to Athukorala et 

al. (2017), Sri Lanka needs more responsive training systems that could adapt to labour market 

demands. 

Furthermore, it has been argued that the programmes offered by TVET do not prepare 

their students to develop the expertise and skills required for the workforce. Also, the 

programmes are outdated and unresponsive to changing employer demands (Chandrasiri & 

Gunatilaka, 2015; Dundar et al., 2014; Jayawardena, 2012; Tharmaseelan, 2007). Hence, the 

level of skills that youth possess does not match the levels of skills demanded by the employers, 

potentially leading to underemployment and unemployment.  

In addition, an Employment Diagnostic Study by ADB and ILO (2017) indicated that the 

courses offered by TVET mainly focus on technical skills and ignore cultivation of soft skills. As 

a result, the skills mismatch is widespread among TVET graduates (Dundar et al., 2014). 
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Evidence to support this argument can also be found in other studies (ADB & ILO, 2017; 

Athukorala et al., 2017). 

Moreover, TVET graduates have low employability (ADB, 2015) because employers are 

reluctant to hire TVET graduates due to reported poor-quality training and lack of state-of-the-art 

training facilities (ADB, 2015; UNESCO-UNEVOC, 2018). Likewise, most of the employers are 

reluctant to upgrade the skills of their employees through TVET for similar reasons such as lack 

of innovative training and facilities (Chandrasiri, 2010). Hence, more effort needs to be placed in 

the TVET sectors to adopt an innovative curriculum which utilises student-centred pedagogies to 

help students acquire both cognitive and non-cognitive skills (Dundar et al., 2017; Jayawardena, 

2012; Majumdar, 2011; Tharmaseelan, 2007) and also to cater to the current labour market 

(ADB & ILO, 2017).  

Additionally, most youth have a negative perception of TVET in regard to the quality of 

education, financial payoff and the commonly held view that it is only for low achievers (Dundar 

et al., 2014; World Bank, 2015). Hence, to meet the emerging needs of the labour market, one 

possible solution is to change the education system in order to attract and encourage greater 

enrolments and to provide youth with the skills they need for the 21st century workforce.  

Skills gap in Sri Lanka. Job-specific skills such as teamwork and English language 

skills are essential to improve the economy of the country (Aturupane, Savchenko, Shojo, & 

Larsen, 2014; Fasih et al., 2012; Hawkes & Ugur, 2012) because these skills play a significant 

role in finding employment (British Council, 2016). However, employers and businesses claim 

that the new workforce is not sufficiently prepared and that universities need to do more to 

prepare students for the 21st century workforce (Sondergaard et al., 2011; Succi & Canovi, 2019). 
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In Sri Lanka, too, many research reports have indicated the lack of soft skills such as 

teamwork skills and English language skills. According to the Dundar et al. (2014), for example, 

the most highly required skills indicated by the employers in Sri Lanka are English language 

skills, computer skills and soft skills such as teamwork, presentation and decision-making. 

Similarly, Mellors-Bourne, Jones and Woodfield (2015) also reported problem-solving, team 

skills, communication and management skills as the greatest deficit in Sri Lanka.  

Dundar et al. (2017), likewise, reported that an analysis of the World Bank Skills Toward 

Employment and Productivity (STEP) survey and Employers’ Perceptions survey revealed that 

soft skills and English language skills were the most sought out skills by the employers. Dundar 

et al. (2017), however, indicated that such skills were insufficient and were among the largest 

skills gap perceived by employers in Sri Lanka, as shown in Table 2.1 (e.g., proficiency in 

English and ability to work in a team). 

Table 2.1 

The Importance of Various Skills to Employers in Sri Lanka  

Type of skills Most Important Lowest Satisfaction Largest Gaps 
Professional skills • Subject knowledge 

• Ability to apply 
knowledge 

• Adaptability 

• Proficiency in 
English 

• Research Skills 
• Adaptability 

• Communication 
skills 

• Proficiency in 
English 

• Adaptability 
Personal skills • Loyalty and 

commitment 
• Self-confidence 
• Desire and ability to 

learn 

• Desire and ability to 
learn 

• Creative thinking 
• Loyalty and 

commitment 

• Desire and ability to 
learn 

• Loyalty and 
commitment 

• Self-discipline 
Business skills • Ability to work as a 

team 
• Work independently 
• Professional attitude 

• Knowledge of local 
affairs 

• Professional attitude 
• Initiative 

• Ability to work as a 
team 

• Professional attitude 
• Initiative 

Source: Education Sector Assessment (Dundar et al., 2017) 
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Correspondingly, the report by ADB and ILO (2017) also stated that “in addition to 

employable skills such as analytical reasoning and critical thinking, curriculums need to foster 

cognitive skills (i.e., teamwork, communications, and work ethics)” to meet the demands of the 

changing labour market (p. 48). Likewise, the report by the World Bank (2008) also indicated the 

importance of incorporating English language skills and soft skills such as communication and 

teamwork into the education system for youth employment and economic growth. Nonetheless, 

although the demand for English language skills is high, the STEP Household Skills 

Measurement survey (population aged 15–64) reported that only 20% of Sri Lankans are 

conversant in English, and only 15% are proficient in the use of computers in Sri Lanka (see also 

Dundar et al., 2014; World Bank, 2015). 

From the literature reviewed, it can be argued that teamwork and English language skills 

are much needed skills for youth employment and economic growth. Hence, teamwork skills and 

language performance are considered as variables to be investigated in this study. In addition to 

teamwork skills and language performance, this study includes language anxiety as an essential 

construct to be explored. This is because existing research demonstrates that language anxiety is 

prevalent among Sri Lankan students for whom English is their second language (Siriwardena, 

2016). Also, many research studies have found significant negative correlations between 

language anxiety and language performance (e.g., Aida, 1994; Horwitz, 2001; MacIntyre & 

Gardner, 1991; MacIntyre, 2017; Teimouri et al., 2019). A detailed discussion of these studies is 

presented later in this chapter.  

Furthermore, previous studies have reported that language anxiety can hinder 

collaboration (MacIntyre, 1998, 2017). For example, Macintyre (1998, 2017), contended that 

second language anxiety affects five domains: academic (e.g., poor academic achievement), 
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social (e.g., anxious students communicate less than relaxed students), cognitive (e.g., increased 

self-related cognition such as worrying about performance), personal (e.g., unpleasant language 

learning experience resulting in low self-esteem), and communication output (e.g., quality of 

communication). Hence, it is imperative that language anxiety is considered as an essential 

variable. In summary, this study investigates the three main constructs (teamwork, language 

performance and language anxiety) in the context of Sri Lanka. The following section discusses 

the need to redesign the pedagogy of the TVET in Sri Lanka.   

Redesigning pedagogy. Many studies have suggested the need to change the curriculum 

of TVET in Sri Lanka (ADB & ILO, 2017; Athukorala et al., 2017; Dundar et al., 2014; 

Jayawardena, 2017), as previously discussed. Some initiatives have taken place to promote 

English language and soft skills in the TVET sector. For instance, to help address youth 

unemployment, the Building Career Skills module was introduced in 2016 as a compulsory 

module for all students who follow the National Vocational Qualification (NVQ) at TVET. The 

main reason for implementing this module was to provide students with the necessary 

employment skills because many research studies have claimed that one of the possible reasons 

of unemployment in Sri Lanka is a lack of English language skills and soft skills (e.g., teamwork 

skills). The Building Career Skills course covers primary English language and soft skills to 

enable students to secure employment in the future.  

Research studies, however, indicated that most of the vocational education centres 

continue to follow traditional teacher-centred pedagogies (ADB & ILO, 2017; TVEC, 2017) and 

have failed to leverage the affordance of current and emerging technologies (Chandrasiri & 

Gunatilaka, 2015; Dundar et al., 2014; Jayawardena, 2012; Tharmaseelan, 2007). Innovative 

pedagogies such as collaborative and “technology enhanced learning can be an important driver” 
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in preparing current and future workers for employment (Schwendimann, Wever, Hämäläinen & 

Cattaneo, 2018, p. 21). Lack of adoption of such innovative pedagogies may result in unskilled 

youth. Therefore, if students are to be successful in the globally connected economy, it is crucial 

that vocational training centres adopt 21st century pedagogies that are collaborative and 

technology oriented. Hence, it is imperative that the curriculum be redesigned to cater for the 

demands of the labour market.  

Numerous researchers have argued that collaborative learning (CL) strategies, such as 

Jigsaw II, could be considered as an effective strategy to promote teamwork, improve language 

performance and reduce language anxiety (e.g., Al-Yahya, 2009; Azmin, 2016; Gregersen, 1999; 

Gomleksiz, 2007; Kurt & Atay, 2007; Sahin, 2010). This is because structured CL strategies 

such as Jigsaw II have been shown to provide social-psychological benefits as well as improve 

learning outcomes. A detailed discussion of these studies is presented separately in this chapter.  

Furthermore, existing literature demonstrates that CL mediated by mobile technology 

(e.g., mCSCL) can further enhance the core benefits of CL by facilitating instant feedback and 

social connectivity (Kukulska‐Hulme & Viberg, 2018; Kukulska-Hulme, Sharples, Milrad, 

Arnedillo-Sánchez, & Vavoula, 2009; Pachler, 2010). Also, the affordances of mCSCL such as 

mobility and portability can further enhance teamwork skills through instant connectivity (Zurita 

& Nussbaum, 2004a), improve language skills through collaborative interactions (Avci & 

Adiguzel, 2017) and help reduce anxiety through peer interactions and support (Adams & Oliver, 

2019). Collaboration through mobile technology, therefore, can be a key driver in preparing 

students for 21st century learning and employability (Hämäläinen et al., 2018). A detailed 

discussion of the benefits of mCSCL is presented later in this chapter. 
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Another significant reason to implement mobile devices for collaboration is that handheld 

devices are more affordable, compared to desktop or laptop computers (Roschelle & Pea, 2002; 

Traxler & Kukulska-Hulme, 2005). Affordability can be particularly important in the context of 

developing countries where desktops and laptops can be expensive and infrastructure is limited 

(Traxler & Kukulska-Hulme, 2005). It could be argued that the adoption of handheld devices in 

Sri Lanka could minimise technological challenges such as lack of infrastructure and lack of 

funds for the adoption and maintenance of PC labs (Ilmudeen, 2014). Additionally, there is high 

penetration (i.e., majority of people own smartphones) of mobile devices in Sri Lanka 

(Ekanayake & Wishart, 2011) and students have a positive attitude towards m-learning which 

would go a long way toward the acceptance of a new curriculum strategy (Fazeena, Ekanayaka, 

& Hewagamage, 2015). Also, mobile devices offer functions similar to computers and, if used 

correctly, can be a useful tool for learning and teaching (Ekanayake & Wishart, 2011).  

In addition, it has been argued that Generation Z individuals (born between the mid–

1990s and mid–2000s) think and learn differently from the previous generation (Postolov et al., 

2017) and are more comfortable with online interactions than face-to-face interactions (Jukes et 

al., 2010). Further, it has also been argued that members of Generation Z see traditional 

approaches to learning as redundant (Postolov et al., 2017) and prefer learning techniques that 

are active, fun and collaborative, and that can be accessed instantly (Jukes et al., 2010).  

However, the concept of digital natives has been heavily criticised by many authors 

(Helsper & Eyron 2010; Sheely, 2008) and there is limited evidence on how digital natives differ 

from “the way they use and process information” from the previous generations (Helsper & 

Eyron, 2010 p. 504). White and Le Cornu (2011) argued that engagement with technology in 

learning is not age-related and the focus should be more on understanding the role of the teachers 
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and learners and the empowerment allowed by technology. Nevertheless, educators in a variety 

of education settings are incorporating collaborative approaches using mobile devices as one 

strategy to adapt to the needs of Generation Z and to prepare them for the challenges of today’s 

world (Cochrane & Antonczak, 2013; Cochrane, Guinibert, Simeti, Brannigan, & Kala, 2014; 

Northey et al., 2018).  

Moreover, the world of work is rapidly changing. Many workplace projects are now 

undertaken online and across different time zones. Learners should be prepared, therefore, to 

work collaboratively using emerging technologies (Jukes et al., 2010). Hence, it is essential to 

utilise mobile devices for learning in the context of Sri Lanka. Also, embracing pedagogies such 

as mCSCL in the context of Sri Lanka could be a cost-effective way (i.e., mobiles devices are 

more affordable than desktop and laptops as previously discussed) to meet the needs of digital 

natives and to equip them with employability skills.    

Summary. In general, there appears to be a need for more teamwork and English 

language skills and a need to decrease language anxiety in order to improve these skills in Sri 

Lanka. In addition, economic and workforce demands have influenced a need for re-designing 

pedagogies to cater for 21st century learning and employability. This, in turn, has called for a 

critical re-think of how to be innovative in learning approaches and utilise technology to enhance 

the educational outcomes of students (both in terms of learning and employability skills). This 

study, therefore, investigates the potential influences of mobile Jigsaw II to improve teamwork 

skills, English language skills and to decrease language anxiety in the newly implemented 

Building Career Skills module in TVET in Sri Lanka.  

The next section of this chapter reviews the literature on CL, the theoretical framework 

(social constructivism theory; SCT) that underpins this study, and then presents a review of the 
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literature on computer supported collaborative learning (CSCL). A subsequent section explores 

mCSCL and research related to mCSCL in terms of teamwork, language performance and 

language anxiety. Finally, the Jigsaw II approach, the literature associated with Jigsaw II and the 

need to incorporate Jigsaw II strategies with mobile devices is discussed.  

Collaborative Learning  

 Collaborative learning (CL) is considered to be a well-established method that has been 

in use since the early 1980s (Dillenbourg, Baker, Blaye, & O’Malley, 1995). CL relies on the 

notion that social interaction between peers is central to achieve learning (Dillenbourg, 1999). 

This concept is consistent with ideas introduced by Vygotsky (1978), who posited that 

knowledge is constructed through social interactions. Also, it has been argued that CL is not only 

an instructional strategy for improving learning outcomes, but it is also a technique that provides 

social-psychological benefits such as improving self-esteem and reducing classroom anxiety 

(Johnson & Johnson, 1999; Panitz, 1999; Stevens & Slavin, 1995). Hence, the positive outcomes 

relating to CL are generally categorised into four areas (e.g., academic, social, psychological and 

assessment; see Panitz, 1999). As a result, CL has been labelled as a “social imperative” 

(Northey et al., 2018) that has an overall positive impact on learners (Panitz, 1999). The thoughts 

of Johnson and Johnson (1999) on the overall impact of CL on individuals further support this:  

Cooperative groups provide an arena in which individuals develop the interpersonal and 

small group skills needed to work effectively with diverse schoolmates. Students learn how 

to communicate effectively, provide leadership, help the group make good decisions, build 

trust, repair hurt feelings, and understand others’ perspectives.…Cooperative experiences 

are not a luxury. They are a necessity for the healthy social and psychological development 

of individuals who can function independently. (p. 73) 
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Because of the potential of CL, it has been widely adopted globally in education sectors, 

starting from early childhood and on through secondary, and the benefits of CL have been 

demonstrated in many research studies (e.g., Johnson, Johnson, & Stanne, 2000; Lane, 2016; 

Nussbaum, 2008; Oakley, Felder, Brent, & Elhajj, 2004; Springer, Stanne, & Donovan, 1999). 

However, the number of vocational educational studies investigating CL are limited, especially 

in Sri Lanka. Therefore, examining CL in vocational education centres is suggested for future 

research and is also addressed in this study.  

Definitions of collaborative learning. Collaborative learning is generally defined as “a 

situation in which two or more people learn or attempt to learn something together” 

(Dillenbourg, 1999, p. 1). In a similar vein, Prince (2004) defined CL as an “instructional method 

in which students work together in small groups toward a common goal” (p. 223). Roschelle and 

Teasley (1995) defined CL as “a coordinated, synchronous activity that is the result of a 

continued attempt to construct and maintain a shared conception of a problem” (p. 70). 

According to literature, however, there is no one standard definition, and the terms collaborative 

learning and cooperative learning are often used interchangeably by educators (Panitz, 1999). 

This is because both include small groups and promote active learning. 

Nonetheless, there are some distinct differences. In cooperative learning, each member is 

only responsible for a discrete segment of the final product (Johnson & Johnson, 2009). In 

contrast, in collaborative learning, all members are responsible for knowledge creation through 

discussions, negotiations and feedback (Dillenbourg et al., 1995). According to the views of 

Roschelle and Teasley (1995), cooperative learning is where “each person is responsible for a 

portion of the problem solving” whereas collaborative learning is “the mutual engagement of 

participants in a coordinated effort to solve the problem together” (p. 70). Although there are 
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some distinct differences between collaborative learning and cooperative learning, Kirschner 

(2001) argued that there were more similarities than differences. These similarities were 

indicated by Kirschner (2001): 

• Learning happens in active mode; 

• The teacher is more of a facilitator than a “sage on the stage”; 

• Teaching and learning are shared experiences; 

• Students participate in small-group activities; 

• Students must take responsibility for learning; 

• Small group learning encourages students to reflect on their own assumptions and 

thought processes;  

• Social and team skills are developed through the give-and-take of consensus-

building; and 

• Students experience diversity which is fundamental in a multicultural society  

As a result of the similarities between cooperative learning and collaborative learning, 

reporting of this study will hereafter use the term collaborative learning.  

Theoretical Framework 

The theoretical framework underpinning this study is based on Vygotsky’s social 

constructivism. The concept of CL is largely grounded in Vygotsky’s social constructivism 

theory (SCT). Social constructivism is based on social interaction (‘obsenie’) in which 

knowledge is actively built by learners through interaction, discussions and negotiations with 

more knowledgeable others and through the context and cultural artefacts. According to 

Vygotsky (1978): 
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Learning awakens a variety of internal development processes that are able to operate 

only when the child is interacting with people in his environment and in cooperation 

with his peers. Once these processes are internalised, they become part of the child’s 

independent developmental achievement. (p. 90)  

From this perspective, knowledge is constructed rather than created, and social 

interaction plays a crucial role in constructing knowledge and developing cognitive skills. These 

interactions can take place with teachers or peers (Slavin, 2009) and when learners interact with 

peers, they co-construct skills and understanding, which are then internalised (Bergin, 2015). 

These interactions can benefit both low and high achievers. Low achievers can benefit by 

learning from more knowledgeable peers, thus increasing their own skills and higher achievers 

can benefit by attaining deeper learning by explaining and by having an opportunity to practise 

skills (Hooper & Hannafin, 1991). In other words, social interaction is the key to cognitive 

development and beneficial learning (Wertsch, 1985). In general, it is the context, the culture and 

the interactions that stimulate the knowledge process. That is, knowledge construction is 

dependent on social interactions, and it is not a passive process.  

The growth through social interaction contributes to the understanding of how learning 

and development occur and  “what children can do with the assistance of others…than what they 

can do alone” (Vygotsky, 1978, p. 85). To assess this, Vygotsky (1978) proposed the idea of the 

‘zone of proximal development’ (ZPD). He defined the ZPD as: “the distance between the actual 

developmental level as determined by independent problem solving and the level of potential 

development as determined through problem-solving under adult guidance or in collaboration 

with more capable peers” (p. 86).  
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In other words, ZPD is the opportunity for the growth of cognitive processing and social 

skills with the assistance of others. For example, a child may not be able to perform a particular 

task individually, but with the assistance of a more capable peer, the child can solve the problem. 

Likewise, interacting with peers may help develop collaboration, communication, decision-

making skills and stimulate their language development (Wang, 2014). Interactions might take 

place in a formal context such as classrooms or an informal context where two friends are having 

a conversation outside class on an interesting topic (Pritchard & Woollard, 2010). In summary, 

timely and graduated assistance in the ZPD supports learners’ growth, both cognitively and 

socially, and allows them to move forward and achieve more than they could do individually, 

irrespective of the context.  

 This learning within the ZPD can be further extended through scaffolding (Wood, 

Bruner, & Ross, 1976). Scaffolding is a temporary, assisted learning or guidance from the more 

knowledgeable other (MKO) until the learner can complete the task on their own. The MKO in 

the ZPD supports the learner to reach a certain level and understanding through different 

approaches (Pritchard & Woollard, 2010). These different approaches can be in the form of 

social scaffolding (e.g., peer support) and technology scaffolding (e.g., online resources; Boticki, 

Looi, & Wong, 2011; Salomon & Perkins, 1998). 

Furthermore, according to social constructivists, the interactions are not limited to people 

but also cultural artefacts. Learning could also occur when a child interacts with tools and 

symbols that are created by the culture and society over some time (Cole, John-Steiner, Scribner, 

& Souberman, 1978). These tools and symbols promote the development of cognition and higher 

order learning. That is, a child’s mental function evolves through these tools and symbols and is 
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“rooted in society and culture” (Vygotsky, 1978, p. 7). Such a learning process can also be 

described as “the cultural scaffolding” (Salomon & Perkins, 1998, p. 5). 

Kim (2001) asserted that social constructivism is based on three basic assumptions about 

reality, knowledge and learning. Social constructivists argued that reality does not exist in 

advance. Instead, it is constructed through shared interactions with humans, society and culture 

(Vygotsky, 1978). Likewise, social constructivists argued that knowledge is constructed socially 

and culturally (Ernest, 1999). Understanding is created through interactions with other humans 

and their interactions with the context, culture and tools. Pritchard and Woollard (2010) argued 

that just as reality varies, knowledge too can vary from different person to person, and through 

these differences, pre-existing knowledge is amplified. Therefore, it is essential to understand the 

culture and the environment of the learners for knowledge construction. In summary, social 

constructivism (Vygotsky, 1978) posits that learning occurs through (a) social interactions; (b) 

ZPD (more knowledgeable other); (c) scaffolding (social, cultural and technology); (d) culture 

and society (tools and symbols); and (e) context (environment, surroundings, conditions, 

circumstances). 

Social constructivism in practice. Social constructivism, as a developmental theory, has 

been widely applied in the field of education research. Many researchers have suggested that the 

principles of SCT can promote teamwork and language learning and can induce less language 

anxiety. For instance, when learners modify their interactions through collaboration, negotiation, 

and feedback, language skills are improved and enhanced considerably (e.g., Kim, 2008; 

Kukulska‐Hulme & Viberg, 2018; Parga Herrera, 2011; Simina & Hamel, 2005). Likewise, 

through interaction, learners learn to communicate, coordinate, negotiate and make decisions. In 

other words, interactions are likely to enhance teamwork skills (e.g., Cortez, Nussbaum, 
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Woywood, & Aravena, 2009; Salas, Sims, & Burke, 2005; Zurita & Nussbaum, 2004a). 

Similarly, it was found that interaction with peers can help reduce language anxiety and motivate 

students to learn (Adams & Oliver, 2019). However, Kirschner, Sweller and Clark (2006) argued 

that minimal guidance in constructivist approaches can overtax the memory and may not be an 

effective strategy. Minimal guidance may also lead to negative results when students acquire 

incomplete knowledge (Kirschner et al., 2006). Moreover, Chall (2000) found that teacher-

centred approach was more effective than student-centred approaches for learners who came 

from lower socio-economic backgrounds. Some advocates, however, argued that it is not the 

method that is at fault but the implementation of the method in the actual classroom (Clements & 

Batista, 2009; Tobias & Duffy, 2009). Implementation requires a great deal of expertise, and the 

teachers should be trained on how to teach using constructivist methods as not all teachers have 

experience in constructivism (Akpan & Beard, 2016). Though debated, constructivism teaching 

“promotes learning through experience in an environment that involves the real world and offers 

meaningful, personally interesting challenges” (Akpan & Beard, 2016, p. 397). 

Extending the principles of social constructivism. The principles of SCT can be further 

extended through mCSCL. For instance, the fundamental concept of SCT is that knowledge is 

constructed through interaction (Dillenbourg, 1999). Several research studies have reported that 

social interaction can be strengthened and enhanced through technology (Dillenbourg, 1999; 

Zurita & Nussbaum, 2004a; Zurita & Nussbaum, 2004b; Zurita & Nussbaum, 2007) because 

mobile devices allows interactions to take place at any given time (Kukulska-Hulme et al., 2009; 

Naismith, Lonsdale, Vavoula, & Sharples, 2004; Sharples, Taylor, & Vavoula, 2005). Likewise, 

mobility and portability features of mCSCL allow extended availability of support in ZPD 
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because learners are not restricted within classrooms and have more opportunities to engage with 

peers or more knowledgeable others beyond place and set times (Berger, 2011). 

In addition, tools and symbols play a role in cognitive and social development in social 

constructivism (Vygotsky, 1978). Mobile CSCL uses tools, language and cultural artefacts that 

can form the basis of negotiation and feedback, resulting in knowledge creation and skills 

development. The ability to use tools, language and artefacts as a basis for further discussion 

underpins the principles of social constructivism.  

Furthermore, SCT had been widely applied in the field of mobile learning (Kukulska‐

Hulme & Viberg, 2018; Marzouki, Idrissi, & Bennani, 2017). Marzouki et al. (2017) conducted a 

meta-analysis on the effects of social constructivism on mobile learning and found that mobile 

learning was mostly implemented using social constructivism theory. This is because mobile 

technology has a set of affordances that are well suited for fostering and facilitating social 

constructivist pedagogy (Cochrane & Antonczak, 2013; Kukulska-Hulme & Viberg, 2018; 

Pengrum, 2009). In summary, it can be postulated that social constructivism is an appropriate 

theory for mCSCL as mobile collaboration can amplify social interactions and collaborations. 

Computer Supported Collaborative Learning 

This section introduces CSCL (i.e., computer assisted CL) and the subsequent section 

then introduces and discusses mCSCL (i.e., mobile assisted CL) and research related to mCSCL. 

The benefits of CL have been demonstrated in many research studies since the early 1980s. 

However, more recent literature has suggested that conventional CL strategies may not prove to 

be successful in all contexts (Nokes-Malach, Richey, & Gadgil, 2015; Zurita & Nussbaum, 

2004b). Therefore, in order to overcome the weaknesses of CL, many different approaches have 

been recommended and implemented, including technology assisted CL. It has been suggested 
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that when CL is facilitated using a computer system, it can improve the benefits derived from CL 

(Stahl et al., 2006). As a result, technology assisted CL has led to new research fields such as 

CSCL (Jeong & Hmelo-Silver, 2016). CSCL intends to utilise computers to encourage 

coordination, cooperation, discussions and interactions between students and teachers 

(Kirschner, Beers, Boshuizen, & Gijselaers, 2008; Stahl et al., 2006). Numerous studies have 

recognised the benefits of CSCL, as shown in Chen, Wang, Kirschner and Tsai’s (2018) meta-

analysis on CSCL, and Resta and Laferrière’s (2007) review on CSCL. Nevertheless, many 

studies pointed out the limitations of CSCL in that it can restrict interaction and collaboration. 

Learners have to sit behind the computers (Inkpen, Ho-Ching, Kuederle, Scott, & Shoemaker, 

1999; Zurita et al., 2003) at fixed times and locations to work on collaborative topics (Looi, 

Wong, & Song, 2013). As a result, learners have limited interactions and feedback from peers. 

It has been argued that mobile devices could overcome the limitations of CSCL. The ‘mobility’ 

of wireless handheld devices facilitates learning to take place anywhere and anytime (Pachler, 

2010) and ‘on the go’ (Hwang & Tsai, 2011). Also, the portability and mobility of the device 

enables discussion and coordination within groups instantly and in real time (Song, 2014b), 

regardless of the time and space (Traxler & Kukulska-Hulme, 2005). In addition, mobile devices 

have been shown to promote social connectivity, to foster collaboration and to be contextual 

(Traxler, 2009; Zurita et al., 2003). Roschelle and Pea (2002) suggested five reasons for using 

mobiles devices in CL environments: (a) augmenting physical space (i.e., mCSCL amplifies 

learning beyond computer screens); (b) leveraging topological space (i.e., enables to capture and 

preserve spatial information); (c) aggregating coherently across all students’ participating 

individually (i.e., answers of individuals are uniformly presented enabling formative 

assessment); (d) conducting classroom performance (i.e., facilitates evaluation of student 
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performance; and (e) act becomes artefact (i.e., enables to archive student work for future 

reference). These affordances of mobile devices have led to the emergence of mCSCL as a 

distinct field.   

However, when instructions are poorly designed and implemented, mobile devices could 

cause cognitive overload (Chu, 2014). Likewise, Aaron and Liption (2017) argued that 

multitasking on mobile devices (e.g. information search and instant messaging) can contribute to 

poor retention of classroom material. Therefore, challenges related to learning in a complex 

environment requires a good pedagogical and instructional effort (Pedro, Barbosa, & Santos, 

2018). Also, merely improving existing instructional strategies may not lead to sustainability 

(Pachler, Bachmair, & Cook, 2010) and should be designed in consideration of the affordance of 

mobile devices (Rushby, 2012). Other challenges may include hardware (e.g. small screen size), 

software, network, ethical and staff issues (Pegrum, Oakley & Clark (2013). Thus, when 

designing learning activities, technology-related challenges should also be taken into 

consideration. 

Mobile Computer Supported Collaborative Learning  

Mobile CSCL is an emerging field focused on how affordances of mobile devices can be 

used to facilitate knowledge sharing, knowledge construction and expertise through group 

interactions and group learning processes (Traxler & Kukulska-Hulme, 2016). Mobile CSCL is 

defined as: “using mobile devices to enhance the collaboration and cooperative learning that 

involves small groups in which students work together to maximise their own and others 

learning” (Sung et al., 2017, p. 2). Although early trials of mobile devices for learning can be 

traced back to the early 1970s (Sharples, 2000), the devices were limited in their functionality 

and utility range to support CL. It was only during the 2000s when studies in the mCSCL area 
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flourished due to the arrival of smartphones and social media, which opened new opportunities 

to collaborate and interact (Jaldemark, Hrastinski, Olofsson, & Oberg, 2018). The term mCSCL 

was first used by Zurita et al. (2003), who focused on face-to-face CL activities using mobile 

devices, and since then mCSCL has become more prevalent, formalised and useful through 

recent examples of research and teaching practice.  

The advent of mCSCL has transformed teaching and learning from the traditional fixed 

classroom space to anywhere, anytime, anyone spaces (Boticki et al., 2011; Melhuish & Falloon, 

2010; Peng, Su, Chou, & Tsai, 2009). For example, a review of the mCSCL research literature 

demonstrated that mCSCL has been explored both inside (Northey et al., 2018; Zurita & 

Nussbaum, 2004a; Zurita & Nussbaum, 2007) and outside classrooms (Liu, Tan, & Chu, 2009; 

Melero, Hernández‐Leo, Sun, Santos, & Blat, 2015; Rogers & Price, 2008) and positive 

outcomes have been reported in both context. It has been suggested that this could be due to its 

ubiquitous nature, allowing learners to learn and participate in group activities across space, time 

and context (Looi et al., 2010; Sharples et al., 2005) 

Further examination of the mCSCL research literature also revealed that mCSCL has the 

potential to foster teamwork skills (Cortez et al., 2009; Kim, Lee, & Kim, 2014; Sánchez & 

Olivares, 2011; Zurita & Nussbaum, 2004a), improve language performance (Avci & Adiguzel, 

2017; Kurt & Bensen, 2017; Yu & Du, 2019) and reduce language anxiety (Han & Keslin, 2016; 

Rahimi & Soleymani, 2015). For instance, in an mCSCL environment, learners’ work together to 

achieve a common goal or to solve a problem using mobile devices (Sung et al., 2017). To 

achieve the common goal, learners communicate, collaborate, share, engage, monitor and 

regulate, encourage, support and participate (Jeong & Hmelo-Silver, 2016) in real time and real 

world contexts (Naismith et al., 2004). This working together to achieve a common goal in a 



53 
 

 

mobile collaborative environment enables learners to develop teamwork skills (Cortez et al., 

2009; Kim et al., 2014). A detailed discussion of these studies is presented later in this chapter. 

Furthermore, the affordances of mCSCL, such as mobility and portability, foster 

teamwork as team members are not bound by time or space and can coordinate, communicate 

and make team decisions whenever needed (Ilic, 2015; Roschelle, Rafanan, Estrella, Nussbaum, 

& Claro, 2010; Zurita et al., 2003). For example, Zurita et al. (2003) reported that CL handheld 

devices provided learners with space for negotiation, encouraged coordination and 

communication between team members and allowed participants to be mobile. The social space 

(an online platform to interact, share, manage and solve problems; Kukulska‐Hulme, 2010) 

provided by the mobile collaborative environment can also solve collaboration issues because 

team members are not bound by time and space (Huang, Jeng, & Huang, 2009; Roschelle et al., 

2010). Hence, the suggestion is that mCSCL has the potential to improve and foster teamwork. 

Moreover, researchers have also shown that the collaborative efforts among the learners 

contributed to an increase in knowledge, motivation and interest. For example, when learners 

modify their interactions through collaboration, negotiation and feedback, language skills are 

improved and enhanced considerably (e.g., Kim, 2008; Kukulska‐Hulme & Viberg, 2018; Parga 

Herrera, 2011; Pica, Lincoln‐Porter, Paninos, & Linnell, 1996; Simina & Hamel, 2005). In the 

mCSCL environment, learners can practise these skills at any given time (Ilic, 2015) and any 

“meaningful interaction is believed to promote opportunities for the second language (L2) 

learning” (Pica et al., 1996, p. 61). Also, previous research shows that the interactive 

environment of mCSCL motivates students to learn and improve their attitude towards language 

learning (Chen & Chen, 2014; Huang, Liao, Huang, & Chen, 2014; Kurt & Bensen, 2017; Liu & 

Chu, 2010). Lack of motivation (Oxford & Shearin, 1994) and poor attitude towards language 
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can have a negative influence on language learning (Khodadady & Khajavy Fadafen, 2013; 

Smith, 1971). Motivation and positive attitude, therefore, can be considered important attributes 

to encourage learning.  

Additionally, interaction with peers and peer support can result in a decrease in language 

anxiety (Adams & Oliver, 2019; Kern, 1995; Huang, Eslami, & Hu, 2010). For instance, Kern 

(1995) found that an online environment helped reduce communication anxiety and learners 

participated more in discussions. It can be posited, therefore, that mCSCL has the potential to 

foster teamwork skills and language performance and to decrease language anxiety. By 

investigating the effects of mCSCL, it is anticipated that the findings may contribute to bridging 

the skills gap in TVET in Sri Lanka, as previously discussed. The next section elaborates on each 

of the three constructs (teamwork, language performance and language anxiety) and the existing 

mCSCL research associated with each construct.  

Association between mCSCL and Teamwork  

 Teamwork. In today’s workplace, the capability to work effectively in teams is crucial 

(Simione et al., 2017) and teamwork skills are no longer considered merely desirable, but rather, 

vital in order to succeed in the 21st century workplace (Riebe et al., 2016). The importance of 

teamwork skills is repeatedly emphasised in many reports both from developed and developing 

countries (Dundar et al., 2014; Sondergaard et al., 2011; Zhang & Zou, 2013). For example, 

Sondergaard et al. (2011) indicated the importance of developing teamwork skills in the context 

of Europe and Central Asia. Similarly, Zhang and Zou (2013) argued for the prominence of 

acquiring teamwork skills in the Chinese context. Therefore, it is imperative that pedagogies 

such as mCSCL be incorporated in order to develop teamwork skills required by the modern 

world of work. 
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One of the most frequently cited definitions of teamwork is that of Salas, Cooke and 

Rosen (2008) who defined teamwork as “the interdependent components of performance 

required to effectively coordinate the performance of multiple individuals” (p. 541). Similarly, 

Riebe et al. (2016), in a classroom context, defined teamwork “as a process involving two or 

more students working towards common goals, through interdependent behaviour with 

individual accountability” (p. 621). These interdependent components are skills that are 

necessary for teams to be successful (Salas et al., 2005). The components may depend on the 

perspective from which it is studied. O’Neil, Chung and Brown (1997), for example, drawing 

from the work of Morgan Jr, Salas and Glickman (1993) and Burke, Volpe, Cannon-Bowers and 

Salas (1993) considered components such as communication, coordination, decision-making, 

interpersonal skills, leadership and adaptability skills necessary for effective teamwork (also 

known as the teamwork skills model and is discussed in the next section). Dickinson and 

McIntyre (1997) identified similar competencies such as communication, team orientation, team 

leadership, monitoring, feedback, backup behaviour and team coordination. Likewise, Salas et al. 

(2005), in a review on team, suggested five components of teamwork: team leadership, mutual 

performance monitoring, backup behaviour, adaptability and team orientation (also known as the  

‘Big Five’). Even though each of the researchers listed different sets of teamwork components, 

there are many similarities. 

It has been argued that effective teamwork depends on the previously stated teamwork 

competencies (Dickinson & McIntyre, 1997; Salas et al., 2005) and when team members possess 

these skills, team effectiveness and team performance are improved (Salas, Grossman, Hughes, 

& Coultas, 2015). Likewise, they outperform teams who do not have these characteristics 

(Dickinson & McIntyre, 1997; Salas et al., 2005). In other words, team members who lack 
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communication skills, coordination, adaptability, leadership and decision-making skills cannot 

cooperate effectively, arguably resulting in unsatisfactory performance. Therefore, it is essential 

to develop teamwork skills among students so that they can work collaboratively and achieve 

common team goals both in academic and in future workplace.  

To measure the teamwork processes, this study adopts a teamwork skills model 

developed by the National Centre for Research on Evaluation, Standard and Student Testing 

(CRESST; O’Neil et al., 1997) because it includes components considered in most research on 

teamwork process (Dickinson & McIntyre, 1997; Salas et al., 2005). In addition, the model was 

adopted because it was developed to measure the CL process, which aligns with the present 

study, and because the instrument (i.e., Teamwork Skills Questionnaire used in this study) 

derived from the model reported high validity and reliability (see Chapter Three for validity and 

reliability of the instrument). The definitions of the teamwork components in the teamwork skills 

model are presented in Table 2.2.  
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Table 2.2  

Definition of Teamwork Components in the Teamwork Skills Model (O’Neil et al., 1997) 

Factor Definition 
Decision-making  Using available information to make team decisions 
Leadership Providing direction for the team 
Interpersonal skills  Interacting cooperatively with other team members 
Communication   The overall exchange of clear and accurate information 
Adaptability  Recognising problems and responding appropriately 
Coordination  Organising team activities to complete a task on time 

 

According to the literature, the team components of the teamwork skills model are 

essential for effective teamwork (Dickinson & McIntyre, 1997; O’Neil et al., 1997; Salas et al., 

2005). For example, team members’ decision-making skills would allow them to resolve 

problems and apply choices from the available information (Chung, O’Neil, & Herl, 1999). 

Likewise, team members’ leadership skills would allow them to manage teams effectively. For 

instance, team leaders are responsible for setting objectives, identifying constraints, assigning 

tasks, roles, guiding the team members and ensuring that the task is coordinated, shared and 

completed on time (Salas et al., 2005). Therefore, leadership competency is essential to achieve 

goals within the given time and to complete the projects successfully. Further, to maintain team 

cohesion, it is crucial to have interpersonal skills. Team members who possess interpersonal 

skills can manage conflicts, listen, influence others and solve problems collaboratively 

(Morgeson, Reider, & Campion, 2005). For these reasons, interpersonal skills are also crucial for 

effective teamwork. 

Similarly, effective communication is an essential measure of team performance 

(Brungardt, 2009). Team members’ clear and accurate exchange of information could ensure that 

messages are sent and received as intended and that all members have comparable 
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comprehension of the tasks, goals and responsibilities (Salas et al., 2005). Adaptability is another 

factor that is vital for team effectiveness. Adaptable team members can be characterised as those 

members who can identify problems as either task related or team related and reorganise the 

actions required in a manner that will result in positive outcomes. In other words, team members 

are flexible to changes, recognise newly encountered problems and adjust tasks accordingly to 

achieve team goals (Salas et al., 2005). Equally, team members’ ability to coordinate will ensure 

that the tasks are matched to the skills of each member and are completed within the given time 

(Chung et al., 1999). In general, for teams to be successful, team members should possess the 

skills listed in the teamwork skills model developed by CRESST. Further, numerous researchers 

have argued that technology can foster teamwork and is discussed in the following section. 

mCSCL and teamwork skills. This section explores how mCSCL can foster teamwork 

skills and elaborates on research related to mCSCL and teamwork to indicate that a limited 

number of studies have explored the association between mCSCL and teamwork. The research is 

also reviewed in order to demonstrate that a limited number of studies have applied Jigsaw II 

activities to foster teamwork skills in an mCSCL environment.  

The need to communicate, coordinate, make decisions and solve issues is not always easy 

to achieve because team members can be dispersed and as such cannot provide adequate support. 

However, with the emergence of technology, it is now possible for team members to connect, 

communicate, collaborate and make decisions when and where they want to. Early examples of 

technology that supported teamwork included: email, group decision support and web-based 

conferencing systems (Desanctis & Gallupe, 1987; Markus, 1994; Warkentin, Sayeed, & 

Hightower, 1997), and more recent advances in mobile computing (e.g., affordances such as 



59 
 

 

mobility and social connectivity) have opened up new opportunities to support team 

communication and collaboration (Cortez et al., 2009).   

Many researchers have suggested that the use of mCSCL in classrooms could 

significantly influence students’ teamwork (Cortez et al., 2009; Kim et al., 2014; Sánchez & 

Olivares, 2011; Zurita & Nussbaum, 2004a). This is because mobility, flexibility and instant 

access allow team members to collaborate and exchange information whenever required (Ilic, 

2015; Zurita & Nussbaum, 2004a). Mobile CSCL also increases team members’ interactions 

through instant connectivity (Asabere, 2012; Valdivia & Nussbaum, 2007) and facilitates 

feedback necessary for effective team decisions (Hwang, Chen, Shadiev, Huang, & Chen, 2014; 

Kurt & Atay, 2007; Zurita & Nussbaum, 2007). For example, Valdivia and Nussbaum (2007) 

indicated that CL with mobile devices allowed team members to communicate more with their 

peers. Likewise, Zurita and Nussbaum (2007) found that CL with mobile devices facilitated team 

communication, and due to this affordance, team members were able to acquire more support 

from their peers.  

Furthermore, the social space provided by mobile devices can assist in making team 

decisions. Team members can communicate and negotiate and make decisions whenever they 

want to (Zurita & Nussbaum, 2007). Also, through the social space, learners can observe their 

team members’ progress and adapt accordingly (Kirschner, Strijbos, Kreijns, & Beers, 2004) and 

leaders can also monitor the tasks, activities and team members’ contributions (Sun & Shen, 

2016). In addition, mCSCL can enhance team members’ coordination, which is not possible in 

conventional CL environments (Lai & Wu, 2006; Zurita & Nussbaum, 2004a). That is, in an 

mCSCL environment, team members can discuss and coordinate within groups instantly and in 

real time (Song, 2014b). Likewise, through social interactions, learners can also develop the 
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interpersonal skills essential for effective teamwork (Avci & Adiguzel, 2017) and build positive 

relationships among team members which could result in improved team performance (Salas et 

al., 2008).  

Given the literature, it can be posited that mCSCL has the potential to foster most of the 

teamwork components. However, only a few studies have investigated the effects of mCSCL on 

teamwork skills. Among a few studies that examined the effects of mCSCL on teamwork skills is 

Cortez et al.’s (2009) investigation on the impact of learning‐to‐collaborate‐by‐collaborating 

(LCC) on teamwork skills. The participants in this study were undergraduate students grouped 

into experimental group and control group with four to six members in each group. The learning 

strategy adopted was an experiential learning theory (Kolb, 1984) and the model used to teach 

collaboration skills was adopted from Dickinson and McIntyre (1997). The variables that were 

measured in this study were communication, team orientation, team leadership, monitoring, 

feedback, backup and coordination. It was found that the experimental group (LCC process using 

handheld devices) improved teamwork skills when compared to the control group. The authors 

reported that the LCC process was not only effective in improving teamwork skills but also 

improved students’ attitudes towards working in teams. Though the outcomes were positive, the 

study overlooked teachers’ perspectives and was only a one-day intervention. Shorter 

interventions (i.e., less than one week) do not give enough time for participants to become 

familiar with team members, tasks and procedures (Slavin, 1983; Sung et al., 2017). The results 

could be due to a novelty effect and may not be sustainable for a longer period. The current study 

addresses those limitations with a relatively longer intervention. Also, the study employed an 

experiential learning strategy which focuses mainly on individuals and overlooks the social 

aspect of learning (Kayes, 2002). Further research incorporating structured CL strategies (i.e., 
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Jigsaw II) which places emphasis on structured social interactions for learning and developing 

skills would be of interest.   

Kim et al.’s study (2014), likewise, examined the effects of mobile instant messaging on 

CL processes and outcomes. The one-week intervention involved 48 participants enrolled in an 

introductory educational technology course. Participants were randomly assigned to three 

groups: Mobile Instant Messaging group (Mobile IM); Personal Computer-based Instant 

Messaging group (PC IM); and Bulletin Board System group (BBS). Five questions, using a 

five-point Likert scale survey, were used to measure teamwork skills, and taskwork was assessed 

on the quality of group discussion. It was found that the mobile group showed better teamwork 

than the other two groups. However, the other two groups performed better at taskwork. The 

authors suggested that Mobile IM and PC IM are better for social interactions, whereas BBS is 

better for cognitive and metacognitive interactions. The team task was an ill-structured task, 

however, and no details were given on how the instrument was developed. Further, the teamwork 

components were not addressed, and the intervention lasted only for one week (the results could 

be due to a novelty effect). Also, 16 participants in each group is not sufficient to establish 

generalisability of the study. While these two studies indicated that mCSCL can improve 

teamwork skills, caution needs to be exercised due to short interventions and small sample size. 

Research encompassing a CL structured task (i.e., Jigsaw II), a large sample size and a longer 

intervention might yield different results.  

In a two-year longitudinal study, Boticki et al. (2011) explored and designed the space of 

collaborative activities in mCSCL to promote communication, decision-making and negotiation 

skills in classrooms. The study took place in a primary school in Singapore. Students were 

allowed to select their groups to avoid any conflicts (Zurita, Nussbaum, & Salinas, 2005). During 
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the study, three types of scaffolding were identified: technology, teacher and social scaffolding. 

Boticki et al. (2001) reported that students who were good at communicating and negotiation 

relied more on social scaffolding (i.e., peer support). The technology scaffolding allowed 

students to further enhance problem-solving skills, as they were able to browse and look for 

information. Also, they were able to see their group artefact anytime, allowing them to make 

decisions and adapt to the requirements. These findings suggest that technology and social 

scaffolding are essential in the development of teamwork skills. No information, however, was 

given on the trustworthiness of the study (i.e., lacks rigour and reliability). Also, this study took 

place in a primary school setting. Further research incorporating mCSCL would be useful in a 

higher education setting where majority of the students own mobile devices. 

In a widely cited experiment, Sánchez and Olivares (2011) investigated the impact of 

mobile educational games on problem solving and collaboration skills. The participants were 373 

high school students from 5 different schools. The three-month study employed a quasi-

experimental design using three data collection instruments (i.e., a self-applied survey, problem 

solving skills scale and collaboration skills scale). The collaboration skills scale consisted of five 

dimensions: leadership, work responsibility, work objectives, role of the tutor and willingness to 

work in a group. The results showed that the experimental group (collaborative mobile games) 

self-reported higher perception of their collaboration skills and problem solving skills than the 

control group (individual mobile games) except in the leadership dimension of the collaboration 

skills scale. The control group scores (i.e., leadership dimension) were higher than the scores of 

the experimental group. The authors asserted that the time required for each skill to be developed 

might be different and concluded that a longer systematic intervention might be required. While 

the study relied only on self-reported data, it is valuable due to its focus on K-12 settings and the 
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adoption of mobile games for collaboration. Also, it should be noted that the outcomes in the 

study were measured after the intervention (there was no baseline data). Strong claims that the 

changes resulted from the intervention cannot, therefore, be made. It would be interesting to 

explore the affordances of mobile technology with structured CL activities such as Jigsaw II with 

baseline data and to see if the adaptation of a Jigsaw II approach can positively influence 

leadership skills. Also, using an experimental mixed-method design to generate a complete 

picture of the outcomes would be valuable.   

 Lai, Chui-Lin and Hwang (2014), similarly, investigated the effects of mobile learning 

time on students’ ‘five C’ (collaboration, communication, complex problem-solving, meta-

cognitive awareness and creativity) competencies. The survey study included 606 students from 

10 high schools in Taiwan. The results indicated that the mobile learning environment improved 

communication but not collaboration and suggested that it is the interaction with team members 

that improves collaboration and not time spent on the mobile environment. However, the authors 

indicated that collaboration can still be beneficial for improving performance. The study only 

covered communication and collaboration concerning teamwork, while other types of teamwork 

components such as adaptability and decision-making were not measured. Also, this study relied 

only on self-reported data, it focused on high school students and also overlooked teachers’ 

perspectives. The current study addresses those limitations by measuring the six main 

components of teamwork, as discussed earlier, in a higher education setting. 

In a qualitative study, Alvarez et al. (2009) applied a constructivist technology supported 

collaborative strategy in an undergraduate course to foster communication and social skills by 

designing a tool called CollPad. Open-ended questionnaires were used to evaluate 47 students’ 

opinions on the CollPad tool. It was found that the CollPad tool supported the development of 
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communication, interpersonal and decision-making skills. However, there was no control group 

in this study with which to compare, and the study designed a mobile application to support CL 

rather than utilising the affordances of mobile technology that can foster social interactions and 

collaborations. Another limitation of this study was the lack of triangulation, as it relied 

exclusively on open-ended questionnaires. Research involving multiple sources of data and a 

mixed-method study with a comparison group would be worthwhile to obtain a complete picture.  

In a more recent study, Laisema (2018) examined collaborative blended learning using 

mobile devices to enhance collaboration skills. The 10-week study involved 35 undergraduate 

students. It was found that the students improved their collaboration skills and performed better 

in an achievement test. There was, however, no control group to compare with, and no 

information was given on the reliability of the rubric that was used to measure the collaboration 

skills. In brief, the review indicated that mCSCL is useful for developing students’ teamwork 

skills. Most of the studies, however, did not measure all the teamwork components, had short 

intervention and lacked triangulation, as shown in Table 2.3.  
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Table 2.3  

Research Studies Exploring the Association between mCSCL and Teamwork  

References Sample size and 
grade level 

Research 
instruments 

Length of study/ 
intervention 

Teamwork 
components  
measured 

Learning strategies Limitations observed 

Cortez et al. 
(2009) 

Around 65 
undergraduate 
students 

Variables were 
evaluated by a 
software 
designed by 
researchers 

One day Communication, 
team orientation, 
team leadership, 
monitoring, 
feedback, backup 
and coordination 

Experiential 
learning theory 

• Short intervention 
• Pocket PC (outdated) 
• Overlooked teachers’ 

perspectives 

Kim et al.  
(2014) 

48 undergraduate 
students   
 

Five-point 
Likert scale 
survey and 
content 
analysis 

One week Teamwork 
components not 
mentioned 

Ill-structured tasks • 16 participants in 
each group 

• Short intervention 

Boticki et al. 
(2011) 

Primary school 
students 

Visual coding 
scheme  

Two-year 
longitudinal 
study 

Communication, 
decision-making 
and negotiation 

Collaborative 
application 

• Lacks rigour and 
reliability 

• Designed application 
Sánchez and 
Olivares (2011) 

373 high school 
students from 5 
different schools 

Three Likert 
scale survey 
instruments  

Three months Problem solving 
and collaboration 
skills 

Game based 
learning 

• No baseline data 
• Self-reported data 

 
Lai, Chui-Lin 
and Hwang 
(2014) 

606 students from 
10 high schools 

Five-point 
scale 
Questionnaire  

Five months of 
mobile activity 

Collaboration and 
communication 

No learning 
strategies indicated 

• Self-reported data 
 

 
Alvarez et al. 
(2009) 

47 undergraduate 
students 

Open-ended 
questionnaires 

One semester – 
16, three-hour 
lectures 

Communication 
and social skills 

CollPad tool • Lack of triangulation 
• Designed application 

Laisema (2018) 35 undergraduate 
students  

Rubric 10 weeks Collaboration 
skills 

Collaborative 
blended learning 

• No control group 
• Lacks rigour and 

reliability  



66 
 

 

Furthermore, due to a limited number of studies examining the effects of mCSCL on 

teamwork skills, studies related to mCSCL that fostered some of the team related skills (e.g., 

communication, collaboration, feedback) were also reviewed. Among a few studies in which 

team related skills were improved as a result of applying mobile CL is that of Zurita and 

Nussbaum (2004b), which explored learning benefits in a constructivist environment with mobile 

technology over the paper-based constructivist environment. The participants of the four-week 

experimental study were 24 first grade students, who were assigned to either the experimental or 

the control group. The data collection method included videotaping, interviews and pre- and 

post-tests to measure the learning outcomes. Participants were randomly grouped in threes 

throughout the experiment. It was observed that the constructivism approach was executed better 

in the experimental group, with the group displaying skills such as knowledge sharing, social 

interaction, negotiation and feedback. Also, it was found that the experimental group 

(constructivist environment with technology) performed better than the control group (paper-

based constructivist environment) in test scores. However, it should be noted that the participants 

of this study were first-graders, and the sample size was 24. Findings, therefore, cannot be 

generalised with confidence. Research with a large sample size and in a higher education setting 

would be worthy of attention. 

In a longitudinal study, Ilic (2015) investigated the impact of mobile collaborative 

activities on students’ learning habits in a second language course. A year-long mixed-method 

case study was undertaken to understand the process and outcomes of CL through mobile 

devices in a Japanese university. Participants were divided into four groups, with five to eight 

participants in each group. It was found that smartphones allowed students to collaborate 

anytime and anywhere, and as a result, students were not constrained to space or time. It was also 
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found that the shared space increased students’ participation and students who never 

communicated face-to-face were also found to be interacting. However, there was no control 

group in this study with which to compare the outcomes.  

In a recent study, Chen, Chih-Hung and Hwang (2017) applied a team competition-based 

learning system. The 101 participants were sixth grade science class students. Two classes were 

assigned to an experimental group (team competition-based collaborative ubiquitous learning) 

and two classes to a control group (collaborative ubiquitous learning). Three to four members 

were assigned to each group heterogeneously. Data collection included pre- and post-test 

questionnaires and an interactive content coding scheme. It was found that the experimental 

group performed better in achievement than the control group. The results also indicated that the 

learning system improved learners’ awareness of their collaboration and communication 

competencies. This study is valuable, however, for its focus on K-12 settings. Also, the study 

employed a learning system for collaboration. Hence, further research incorporating structured 

CL strategies such as Jigsaw II using mobile devices in a higher education would be useful to see 

if the results are comparable without the adoption of a learning system.  

Sun, Liu, Luo, Wu and Shi’s study (2017) adopted a mixed-method study to explore the 

effectiveness of Moodle (online environment) and WeChat (mobile environment). The 

participants of the 16-week mixed-method study were 78 university students. The results 

indicated that Moodle was more beneficial for collaboration and interaction than WeChat. In 

addition, knowledge building was also more superior in Moodle than in WeChat. The authors 

concluded that the mobile environment is more suitable for instant interactions, whereas the 

online environment is more suitable for a “deeper level of knowledge building” (p. 585). 

However, no details were given on the validity and reliability of the two instruments used to 
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measure participants’ perceptions and satisfaction (i.e., usefulness for CL in Moodle and 

WeChat). Also, perceptions were measured pre-intervention (i.e., no post-intervention 

measurements) and satisfaction was measured post-intervention (i.e., no baseline data for 

satisfaction scale). Taken together, these studies reveal that mCSCL facilitates communication, 

collaboration and feedback.  

In addition, existing literature indicates that incorporating mobile collaborative learning 

in classrooms could overcome weaknesses found in conventional teams such as lack of 

coordination, communication, organisation of material, negotiation, interactivity and mobility 

(Zurita & Nussbaum, 2004a) and could also foster teamwork skills. Zurita et al. (2003), for 

instance, examined face-to-face CL and mCSCL on effective collaborations. Two usability 

analyses were performed, first with 11 children to identify the problems in face-to-face CL and 

second with another 11 children to solve the problems identified in face-to-face CL. Several 

problems, such as communication, coordination, negotiation and interactivity, were observed in 

face-to-face CL. The problems identified in face-to-face CL were addressed through the 

affordances offered by mCSCL, such as mobility and social connectivity. The study found that 

wireless handheld devices not only supported the problems identified in face-to-face CL but also 

enhanced communication between team members, encouraged coordination and allowed 

participants to be mobile. In addition, the study also reported that learners using handheld 

devices as part of CL outperformed the control group (with no technological support) in maths 

test scores, concluding that wireless handheld devices applied in CL can not only improve 

collaboration but can also promote positive learning outcomes. However, the participants of this 

study were all elementary school children and 11 children in each group is not sufficient to 
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establish valid conclusions. A similar study with a relatively larger sample size and in a higher 

education setting would be useful. 

In similar research, Zurita and Nussbaum (2004a) conducted two studies. In study one, 

the authors investigated face-to-face CL activities without technology to identify problems in 

conventional CL. The 20-day study involved 48 first graders. It was found that CL activities 

without technology were weak in terms of coordination (e.g., difficulty in making decisions) 

communication (e.g., reduced social interactions), organisation of material, negotiation, 

interactivity and mobility. In study two, CL activities were designed with technology (wireless 

handheld devices) with 48 first graders in the same elementary school. The data collection 

methods included videos, field notes, interviews, and pre- and post-tests to measure learning 

outcomes. It was found that the application of mCSCL (features such as portability and mobility) 

helped overcome weaknesses identified in study one and compounded the weaknesses that were 

evident in CL without technology. Therefore, it could be argued that mCSCL can enhance and 

strengthen teamwork and overcome weaknesses that are found in face-to-face CL. The 

participants of this study, however, were first graders; also, the technology (i.e., Pocket PC) used 

in this study is now outdated, and the authors designed the application for supporting CL. More 

research is required in investigating the affordances of the current technologies in a higher 

education setting where mobile devices are more frequently used (Hsu & Ching, 2013). Hence, 

the current study addresses those limitations by utilising the affordances of mobile technologies 

in a higher education setting.  

Summary. From the limited yet representative studies described in this section, 

researchers seem to agree that mCSCL has the potential to foster teamwork skills. Overall, 

various studies have indicated that mCSCL could improve communication, collaboration skills 
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and students’ attitudes to work in teams. A few of the studies also indicated that the affordances 

offered by mCSCL overcame the deficiencies found in conventional CL and facilitated social 

and technology scaffolding. It can be postulated, therefore, that mCSCL could allow seamless 

integration of the teamwork skills that employers desire, such as communication, decision-

making and interpersonal skills (Koulopoulos & Keldsen, 2016). However, a few studies also 

indicated that collaboration was not successful in the mobile environment. Also, time and 

interactions were challenging factors in some studies. In addition, a few studies reported that 

knowledge construction was poor in a mobile environment compared to other environments.  

Nonetheless, there is a discernible gap. The review showed that there are a limited 

number of studies examining the association between mCSCL and teamwork. One possible 

reason for the limited number of studies could be that smartphones and social media, which 

opened opportunities for collaboration, emerged after 2000. This is consistent with Sung et al.’s 

(2017) meta-analysis on mCSCL, which found that most studies were published after 2000. 

Similarly, other researchers also indicated in their reviews that most of the mCSCL studies took 

place after 2000 (Hsu & Ching, 2013; Song, 2014a).  

Another plausible reason that would explain the limited number of studies could be that it 

is often a challenge to measure teamwork processes and soft skills. Also, such skills cannot be 

effectively taught or learned through an online environment (Morgan & Adams, 2009; Welsh, 

Wanberg, Brown, & Simmering, 2003). This is apparent in the current review where most of the 

researchers had focused mainly on communication and collaboration and only a few studies 

considered other components of teamwork. Also, the studies that did consider other components 

of teamwork were mostly concentrated on K-12 settings. There is a need, therefore, to study the 

impact of mobile collaborative learning on teamwork in a higher education setting in a way that 
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measures most of the teamwork components and not merely communication and collaboration 

skills. 

In addition, it is evident that none of the studies had examined structured CL strategies 

such as Jigsaw, even though previous studies have reported that conventional Jigsaw approaches 

promotes teamwork and allows students to practise teamwork skills in a real environment (e.g., 

Artut & Tarim, 2007; Evcim & İpek, 2013; Perkins & Saris, 2001). Also, Jigsaw activities could 

raise awareness of teamwork skills and their importance (Dhage, Patil, & Pawar, 2017). Further, 

some of the studies reviewed in this section reported poor interactions and knowledge 

constructions. These limitations can be addressed by adopting Jigsaw II strategies as existing 

literature postulates that Jigsaw II strategies can enhance interactions and positively influence 

knowledge creation because team members depend on each other to achieve goals (Slavin, 2012; 

Vogel, Wecker, Kollar, & Fischer, 2017). It may, therefore, be advantageous to investigate the 

effects of Jigsaw II using mobile devices on teamwork skills.  

With limited studies on teamwork in the field of mCSCL, specifically Jigsaw II, this 

study, therefore, examines the potential effects of mobile Jigsaw II on teamwork skills. It is 

anticipated that such an investigation will contribute to the literature of CL, teamwork and 

mobile learning. The following section reviews the effects of mCSCL on English language 

performance and shows that only limited studies have focused on structured CL strategies and in 

a higher education setting.  

Association between mCSCL and Language Performance 

In addition to teamwork skills, English language learning was also identified as one of 

the vital skills for youth employment and economic growth in Sri Lanka. Further, it was 

indicated that the positive effects of mCSCL were not merely limited to teamwork gains, but 
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mCSCL could also improve language performance. This section presents a review of research 

related to mCSCL and language performance. However, due to the limited number of studies on 

language learning, a review of the effects of mCSCL on different domain subjects is presented 

first in order to indicate that mCSCL can positively influence learning outcomes in most of the 

areas and, therefore, language learning results would likely be similar.  

Substantial research has been undertaken to investigate the impact of mCSCL on learning 

outcomes in different domain subjects (e.g., maths, science, computing and history). Chen, Looi, 

Chiu-Pin, Shao and Chan (2012), for example, carried out a study in which groups played cross-

number puzzle games using a Tablet PC. The four-week intervention included 52 participants 

from two classes. One class played games individually, and the other class played games 

collaboratively. The students were divided homogeneously, with three in each group. It was 

found that the group that played games collaboratively performed better than those who played 

games individually.  

 Roschelle et al.’s study (2010) investigated the impact of collaborative feedback using 

wireless handheld technology and individual feedback using the desktop in maths learning. The 

mixed-method experimental study involved 173 students from 3 elementary schools. It was 

found that the students in the wireless handheld collaborative group performed better at solving 

maths fractions (i.e., post-test summative assessment). In addition, the qualitative observational 

data indicated that students of the wireless handheld collaborative group were more active and 

engaged when compared with the students in the desktop individual feedback group. The authors 

concluded that technology assisted collaborative activities can have a positive impact on maths 

learning. 
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Similarly, studies that employed mCSCL in the science domain also showed positive 

results. For instance, Lai and Wu (2006) examined the effectiveness of using handheld devices to 

support Jigsaw collaborative learning in a nursing college. Participants in the three-week mixed-

method quasi-experimental design were 99 nursing college students who were assigned to either 

an experimental or a control group. It was found that the experimental group (using handheld 

devices) performed better at organising concept maps (i.e., identified more key ideas and 

relationships) than the control group (without devices). It was also found that CL using handheld 

devices promoted better interactions among peers and instructors. The experimental class (using 

handheld devices), however, was noisier than the control class. Nevertheless, the authors 

considered the noise acceptable because students were more involved in learning than the other 

group. 

Lin (2013), likewise, compared mobile collaborative learning with mobile individual 

learning in critical thinking skill acquisition and overall scores. The 3-week pre- and post-test 

experimental design took place with 98 nursing students who were assigned to either an 

experimental (mobile collaborative learning) or control group (mobile individual learning). The 

results revealed that there was no difference in critical thinking. The author suggested that it 

could be because more practice is needed besides just group work to improve these skills. 

However, there was more improvement in terms of critical thinking and knowledge enhancement 

in the mobile-based collaborative learning group when compared to the mobile-based individual 

learning group.  

Huang et al.’s study (2014) explored Jigsaw (explained in further detail in this chapter) as 

a learning strategy with mobile devices to improve learning outcomes. The study adopted the 

Google+ social networking platform to support collaboration. The experimental study which 
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took place over one day involved 63 university students. The experimental group learned 

collaboratively and were divided heterogeneously, with three students in each group. The control 

group did not participate in any group discussions, and their learning was instead characterised 

by individual activity. It was found that the experimental group had better learning outcomes and 

attitudes than in the control group. The low- and medium-achieving group enjoyed collaborative 

learning more than high-achieving group. The high-achieving group felt that they would work 

better independently. Even though the results were positive, the study was only a one-day 

intervention. It could be argued, therefore, that the positive outcomes were due to a novelty 

effect and may not be sustainable for a longer period. 

In another study, Fakomogbon and Bolaji (2017) examined different CL techniques on 

students’ performance in chemistry in a mobile learning environment. The study utilised a one-

group pre- and post-test design in this experimental research, whose participants were 36 

secondary students. In the experiment, five groups followed distinct collaborative techniques, 

and one group followed a non-CL technique. The six groups were: think pair share, reciprocal 

teaching, think aloud pair problem solving, group grid and group writing assignment and non-

collaborative. The findings demonstrated that ‘think aloud pair problem solving’ group was more 

effective than the other techniques. The researchers concluded that CL techniques are more 

effective in a mobile environment than non-CL techniques; however, not all CL techniques can 

improve performance in the same way or same level.  

Positive outcomes were also noted in studies involving subjects such as computing and 

history. Liu, Tao and Nee (2008), for example, investigated the impact of activity awareness 

through mobile devices in a web-based CL environment on students’ participation and learning 

performance. A total of 65 undergraduate students participated in the experimental study. The 
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participants were heterogeneously divided, and each team had three to four members. The 

experimental group was provided with activity awareness support through mobile phones, and 

the control group was not provided with any activity awareness support in the web-based CL 

environment. The results of this study revealed that the experimental group outperformed the 

control group both in participation and learning outcomes. Similarly, Huang, Huang and Hsieh 

(2008) employed annotation systems (to mark on electronic reading materials) in a mobile 

Jigsaw CL environment in a computer course and concluded that mobile Jigsaw CL helped 

learners broaden their knowledge and also obtain a more in-depth understanding on the topic. 

Huizenga, Admiraal, Akkerman and Dam’s study (2009) investigated collaborative 

game-based learning using mobile devices to improve learning effects and motivation in the 

study of history. The quasi-experimental design involved 458 students from 20 classes from 5 

schools. The participants were in their first year of secondary education. Ten classes played a 

mobile history game, and ten classes followed a regular project-based lesson series. The findings 

demonstrated higher achievement scores using mobile technology compared to traditional 

learning. However, no significant difference concerning motivation was found.  

In another study, Delgado-Almonte, Andreu and Pedraja-Rejas (2010) explored two 

different forms of technology, e-learning and m-learning, to compare students’ grades and pass 

rates in an engineering course. The study employed a quasi-experimental design. In the 

experimental group, 62 participants used the e-learning platform and its associated pedagogical 

model, and 110 participants used pocket PC with a collaborative pedagogical model. The control 

group followed the traditional method. The results found no statistical significance in the 

difference between student grades for the two groups. That is, applying different forms of 

technology did not affect student grades. However, the courses that used technology had a higher 
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pass rate. The author remarks that even though there was no improvement in student grades, 

using technology can promote generic skills such as the use of information and communications 

technology (ICT), teamwork, interpersonal skills, and self-learning, which are vital in 

engineering courses.  

This section reviewed the effects on mCSCL in different domain subjects. From the 

review, it can be argued that mCSCL has the potential to improve learning outcomes in most of 

the areas. Therefore, it can be posited that mCSCL could also positively influence language 

performance. However, the review indicates that only a few studies adapted structured CL 

strategies such as Jigsaw and studies that adopted Jigsaw activities were short interventions (less 

than one week). It has been argued that interventions less than one week may not be sustainable 

for a longer period, and the positive results could be due to novelty effects (Song, 2014b). In 

addition, most of the studies concentrated on K-12 settings. The review, therefore, indicates that 

further studies are warranted with more structured CL strategies and longer interventions in a 

higher education setting.  

mCSCL and language performance. This section presents a review of existing research 

related to mCSCL and language performance to indicate that there is a scarcity of research 

investigating the effects of mCSCL on language performance. Also, the review shows that none 

of the mCSCL studies on language learning has explored Jigsaw II activities, even though it has 

been shown that conventional Jigsaw activities could improve language performance overall. 

Likewise, the review will indicate that only a few studies have taken place in a higher education 

setting. 

Researchers have indicated that mCSCL is useful for improving language performance 

(Avci & Adiguzel, 2017; Kurt & Bensen, 2017; Yu & Du, 2019). The interaction during 
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language learning can help students practise language skills, construct new knowledge and even 

build relationships, and this can happen anywhere and anytime (Kukulska‐Hulme & Viberg, 

2018; Reinder & Pegrum, 2015). However, though the results are positive, there is limited 

research in the field of language learning (Burston, 2014; Kirsch, 2016; Kukulska‐Hulme & 

Viberg, 2018; Sung, Chang, & Yang, 2015). In a meta-analysis on the effectiveness of mobile 

devices for language learning, it was found that only a few studies investigated the impact of CL 

using mobile devices on language learning and the studies that did examine had a small effect 

size (Sung et al., 2015). However, Sung et al. (2015) concluded that language learning effects, in 

general, were greater for mobile devices than for desktop computers. 

Kukulska‐Hulme and Viberg (2018), likewise, contended that there is minimal research 

pertaining to collaboration in language learning. Burston (2014) and Sung et al. (2015) also 

specified that most research in mobile assisted learning is either focused on the individual or is 

teacher-centred and less on CL and that more research is needed in the field of mCSCL. In 

general, however, Sung et al. (2015), in their meta-analysis on the effectiveness of mobile 

devices for language learning, found that mobile assisted CL on language learning had positive 

outcomes.  

In terms of English language achievement, there are two types of research: general 

language skills achievement and specific language skills achievement. The next section first 

presents studies related to general language skills achievement, and the subsequent section 

presents studies related to specific language skills achievement (i.e., reading, writing, speaking 

and listening). 

Association between mCSCL and general language skills. In the first line of general 

language skills (i.e., overall achievement and not specific to writing or reading) related to 
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learning outcomes, Liu and Chu (2010) and Hung, Young and Lin’s study (2015) applied game-

based learning and both studies focused on K-12 settings. Liu and Chu (2010), for example, 

examined the effects of ubiquitous games on English learning achievement and motivation. The 

eight-week mixed-method quasi-experimental design included 64 seventh grade students who 

were assigned to either an experimental or a control group. The experimental group followed 

ubiquitous game-based learning, and the control followed traditional learning. The findings 

demonstrated higher learning outcomes, motivation and satisfaction in the experimental group 

when compared with the control group. However, this study focused on K-12 settings and 

applied game-based learning for improving language. Research into structured CL strategies 

using mobile devices in a higher education setting would be worthy of attention because 

affordances offered by mobile devices do not require designing or developing of any specific 

software or application to support CL. Further, employing structured CL strategies in mobile 

environment would help to promote effective collaboration.  

Hung et al. (2015), similarly, utilised a collaborative game-based learning environment to 

improve English language proficiencies. The mixed-method quasi-experimental design utilised 

30 sixth grade elementary school students as participants, grouped into experimental 

(collaborative game-based learning) and control (traditional learning). Experimental group 

students were divided heterogeneously, with three in each group. The study found that the low-

achieving group performed better in the experimental group and displayed more positive 

attitudes towards learning than the control group. This study supported heterogeneous grouping, 

stating that it can provide opportunities for peer tutoring. The study concluded that collaborative 

game-based learning with a WiCFG (Wireless Crossword Fan-Tan Game) system could 

significantly improve low-achieving students’ English language performance and close the 
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achievement gap. It should be noted that there was no significant difference between the learning 

outcomes for the high-achieving students. Moreover, the sample of this study is relatively small 

to generalise from, and the participants were sixth graders. The study also applied a game-based 

learning system rather than utilising the affordances of mobile technology with structured CL 

activities such as Jigsaw II to support CL. It would be interesting, therefore, to investigate the 

impact of Jigsaw II using mobile devices on language performance with a larger sample size in a 

higher education setting.  

A few studies related to language learning outcomes have investigated the impact of 

instant messaging. For example, Avci and Adiguzel’s study (2017) examined the effects of 

mobile instant messaging applications for language learning. The seven-week mixed-method 

case study involved 85 undergraduate students. WhatsApp was used as a tool to collaborate, 

coordinate and communicate. Of these participants, 22 WhatsApp groups were created with 3 

students in each group. The students determined their group members. The study found that 

collaborative and active learning facilitated improvement in language skills, communication 

skills and vocabulary. Apart from language skills, students also developed collaboration and 

interpersonal skills and had positive attitudes towards WhatsApp. However, the authors indicated 

that, due to a lack of experience working collaboratively, some of the students had difficulty in 

agreeing with certain decisions and maintaining interactions with peers. It was also found that in 

some groups there were free-riders who did not actively get involved and left most of the work 

for others to complete. Hence, the current study addresses the issue of free-riders by adopting a 

Jigsaw II approach, as it is argued that structured CL strategies such as Jigsaw II may reduce the 

occurrence of free-riders because of individual accountability. Also, the research design adopted 

was a case study, and there was no control group in this study with which to compare the 
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outcomes. Further research incorporating Jigsaw II activities using mobile devices and adopting 

an experimental mixed-method research design with pre- and post-tests to compare the results 

before and after the intervention would be of value.  

Dehghan, Rezvani and Fazeli (2017), similarly, investigated the impact of WhatsApp 

(instant messaging) on vocabulary. Participating in this experimental study were 32 students 

from a language institute. The experimental group received instructions on WhatsApp, and the 

comparison group received instructions face-to-face. The results showed no significant 

difference between the experimental group (WhatsApp) and the comparison group (face-to-face) 

in the end of the semester vocabulary test. Dehghan et al. (2017) argued that device distraction 

could be one of the reasons for non-significant results in their study. Dehghan et al. (2017) 

indicated that participants in their study were engaged continuously in off-task activities, such as 

chatting with friends and watching movies and listening to music during the lessons, and this 

may have distracted them from learning. Likewise, these devices would have been considered 

more as an entertainment tool than an educational tool due to their nature. However, the sample 

size is relatively small to generalise from. Also, the study did not adopt any structured CL 

strategies which could have minimised free-riders and prevented off-task activities. It would be 

interesting, therefore, to explore with a larger sample size and structured CL strategies (i.e., 

Jigsaw II) using mobile devices to compare the results. 

Furthermore, some studies examined the impact of learning systems and blended CL 

learning approach to improve language learning. Kurt and Bensen (2017), for example, 

investigated the impact of Vine application (mobile application that allows to record and share 

videos) on vocabulary. The six-week quasi-experimental design took place with 32 university 

students who were assigned to either an experimental or a control group. The results revealed 
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that the experimental group scored higher in the vocabulary test than the control group. The 

authors concluded that collaborative vocabulary learning using videos not only improved and 

enhanced vocabulary but also motivated students. Though the results were positive, the sample 

size was only 32. Hence, the results cannot be generalised.   

In another investigation, Shadiev, Hwang, Huang and Liu (2018) conducted two studies. 

Their second study explored the effects of language tasks completed individually and 

collaboratively. Both tasks were completed by 26 participants, using a mobile multimedia 

learning system (MMLS) on a tablet PC. One task was completed individually, and one was 

completed collaboratively. It was found that the students performed better when they worked 

collaboratively compared to working individually and had higher perceptions towards the 

MMLS. Working collaboratively helped them to discuss, comment, reflect and monitor their 

learning process. However, each task was only carried out for one week. To come to a 

conclusion that MMLS outperforms when students work collaboratively, a longer intervention 

should be carried out. Also, this study focused on a learning system instead of utilising the 

affordances of current mobile technologies which can support multimedia and foster CL. 

A recent study by Yu and Du (2019) adopted a blended collaborative approach using 

mobile devices in an EFL class to improve learning outcomes. The 18-week mixed-method 

experimental study involved 60 undergraduate students grouped into experimental (mobile 

blended collaborative approach) and control (traditional approach). The results indicated that the 

experimental group outperformed the control group in academic performance. The authors 

reported that this could be because participants in the experimental group were not bound by 

time and space. Using smartphones, they were able to connect, collaborate and learn, even 

outside the classroom. In addition, the mobile collaborative approach increased engagement and 
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satisfaction. However, the interview data revealed that two of the participants had negative 

attitudes towards collaboration, were less confident and were overwhelmed with vast learning 

materials. The authors concluded that teachers should encourage students to help each other and 

should also be willing to offer help when needed. This limitation can be addressed by adopting 

structured CL strategies such as Jigsaw II, where learners depend on each other to achieve 

mutual goals and success of the team is based on the performance of an individual. That is, group 

members support and help another to study the material.    

In summary, the review indicates that the number of participants in some studies were 

relatively small; too small to generalise from. Also, most of the studies adopted a learning 

system instead of utilising the affordances of current mobile technology that can foster social 

interactions and support CL. In addition, most of the studies have relied on ill-structured 

strategies rather than structured CL strategies. A few of the studies indicated non-participation 

and free-riders. These challenges can be addressed by adopting CL strategies such as Jigsaw II 

activities because in the Jigsaw II approach students are dependent on each other, which may 

minimise the issues of non-participation and free-riders as postulated in the literature.  

Moreover, Jigsaw II focuses on individual accountability and group scores. Hence, 

Jigsaw II motivates participants to contribute and take responsibility in order to achieve team 

goals. In addition, the Jigsaw approach can be applied to any mobile operating system (i.e., 

Android or iOS) and collaborative platforms (such as social networking sites). Therefore, 

findings can be applicable to much broader settings and contexts. Given the literature, 

investigating the influences of a Jigsaw II approach using mobile devices in a higher education 

setting is a gap that needs to be addressed.  
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Association between mCSCL and reading. In the second type of language-related skills 

(i.e., specific language skills), research has been conducted in terms of reading, writing, listening 

and speaking. Most of the studies, however, had adopted learning systems (a software to support 

reading, writing and listening). For instance, Lan, Sung and Chang (2007) conducted two studies 

in an elementary school. The first study was without mobile technology to identify the 

weaknesses of CL, and the second study was implemented with mobile technology to attempt to 

address those weaknesses revealed in the first study. Lan and colleagues identified weaknesses in 

the CL class, such as lack of feedback, conflicts and teasing of the weaker students, and delayed 

support. In the second study, mobile-device-supported peer-assisted learning (MPAL) was used 

to support collaborative reading. It was found that the scaffolding provided by MPAL helped 

students obtain assistance without relying on peers. MPAL also facilitated collaboration, reduced 

anxiety, improved motivation, enhanced confidence in reading and addressed the weaknesses 

found in the first study. Lan and colleagues suggested that if students are grouped 

heterogeneously, additional scaffolding is needed for effective collaboration. However, the 

participants in this study were elementary students and the study utilised a learning system for 

collaborative reading.  

Lan, Sung and Chang (2009), likewise, implemented a mobile device supported 

Computer-Assisted Reciprocal Early English Reading (CAREER) system and measured reading 

skills and learning behaviours of elementary EFL learners. A total of 54 fourth grade students 

participated in a 10-week mixed-method experimental study. Participants were assigned to either 

an experimental (mobile reading) or a control group (traditional reading). It was found that the 

students in the experimental group (with technology support) performed better at reading 

activities and cooperating with others than the control group. The authors also reported that the 
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low achievers in the control group behaved passively, irresponsibly, uncooperatively and were 

not comfortable working with peers. This finding did not corroborate previous research of Ghaith 

(2003a) who reported that collaborative learning improves social status, and when students work 

together, they learnt more, as compared to individual learning. In Lan et al.’s study (2009), low 

ability students had difficulty cooperating with peers, and they were often teased and criticised 

by peers for always asking for help. Lan and colleagues reported that the potential drawback of 

grouping heterogeneously should be considered and suggested that students should be instructed 

on how to work in groups. The authors also proposed that teachers should set rules before 

starting the class and should consider rewarding students for helping others. The authors 

concluded that the CAREER system provided immediate feedback and encouraged students 

autonomous. However, the study was conducted in elementary school and employed a software 

to support reading.   

Other studies reported similar findings. Chang et al. (2010) explored a wireless handheld 

system (WHS) to apply reading strategy instruction collaboratively and improve motivation in a 

Chinese language class. The eight-week experimental study consisted of 86 grade 10 students 

with an average age of 16 years. The results showed that the use of WHS improved CL in class, 

and the students had a positive attitude towards WHS. However, this study only used self-

reporting to measure how students applied reading strategies, and it focused on high school 

students.  

Chang and Hsu’s study (2011) applied a CALL (computer-assisted-language-learning) 

collaborative reading system to improve reading skills. The experimental study consisted of 43 

junior university students who were heterogeneously grouped into three, four and five. Chang 

and Hsu (2011) found that collaborative reading using PDAs was more effective in improving 
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reading comprehension outcomes of heterogeneous groups of two, three and four than with the 

groups of five. The authors stated that this could be due to interference from other group 

members. The more collaborators, the more the outcomes did not work in this study. However, 

this study did not have a pre-test to compare reading literacy before applying the CALL system. 

Likewise, Lan, Sung and Chang (2013) adopted a mobile supported collaborative reading system 

(MCER) to improve reading skills. A total of 18 students from an elementary school participated 

in a two-week action-based research study. The results revealed that adapting the MCER system 

facilitated the acquisition of reading skills and improved their enthusiasm for learning English. 

However, both the studies adopted collaborative reading systems rather than using applications 

that are free and widely available.  

Similarly, Chen and Chen (2014) explored digital reading performance through a 

collaborative reading annotation system. The quasi-experimental design included 53 grade five 

students from an elementary school. The experimental group used the proposed collaborative 

reading annotation system and interactive discussion for collaborative reading, while the control 

group used a traditional paper-based reading annotation method and face-to-face discussions. 

The findings demonstrated improved reading performance and attitude in the experimental 

group. In addition, the experimental group showed greater positive interest and high learning 

satisfaction. This study also focused on an elementary school and also adopted a reading system 

rather than using applications that are widely available and accessible to all.  

In another study, Lin (2014) examined the impact of mobile tablet PCs in an online 

English Reading Programme (ERP). The 10-week intervention consisted of 84 students from two 

intact tenth grade classes. One class was assigned to mobile reading and the other class to 

computer reading. The mobile group outperformed in activities and reading achievement and 
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showed greater appreciation than the computer reading group. The author stated that it could be 

because of the mobility and portability that the mobile reading group were able to perform better. 

This study also focused on K-12 settings. 

In conclusion, the review indicates that most of the aforementioned studies implemented 

some kind of collaborative reading system and focused on K-12 settings. None of the studies 

applied structured CL strategies (i.e., Jigsaw II), which have been shown to yield positive 

outcomes without adopting a reading system. Therefore, it would be worthwhile to explore 

structured CL strategies (i.e., Jigsaw II) using mobile devices in a higher education setting. 

Association between mCSCL and writing. Hwang et al. (2014) investigated the impact of 

a situational learning system (learning taking place in an authentic context) using mobile devices 

on EFL writing skills in elementary school. The six-week quasi-experimental design included 59 

sixth grade students who were assigned EFL writing activities with (experimental) and without 

mobile devices (control). Results revealed that students in the experimental group improved 

significantly in learning achievement, and they perceived learning as fun. The authors stated that 

the students who used the proposed system constructed better sentences and attained better 

writing skills. However, the participants in this study were elementary school children.  

In one of their study, Berns, Isla-Montes, Palomo-Duarte and Dodero (2016) designed a 

hybrid game-based application for mobile devices to determine the impact on language learning 

and learners motivation. Participants in the four-week case study were 104 German language 

students from a university. The students took pre- and post-tests to measure the learning 

outcomes. The study found that hybrid game-based applications can significantly improve 

language proficiency and increase learners’ motivation. However, the focus was on the gaming 
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application, which was designed especially for this study, rather than focusing on affordances 

offered by mobile technologies that can support and enhance CL.  

Andujar’s study (2016) examined the benefits of WhatsApp for improving ESL (English 

as a second language) writing skills. A total of 80 third-year university students participated in a 

six-month quasi-experimental study. The participants were divided into two groups: 

experimental group (WhatsApp) and control group. The results showed a significant decrease in 

the number of writing errors in the experimental group (WhatsApp users). However, Andujar 

(2016) stated that student participation was a problem, and better results were noticeable in those 

who participated often. The current study aims to address this limitation by adopting structured 

CL strategies (i.e., Jigsaw II). It has been argued that Jigsaw II could improve participation 

because each individual is accountable. In addition, Jigsaw II also focuses on group scores (i.e., 

students are assessed as a group) which may motivate individuals to contribute in order to 

achieve recognition (i.e., group reward). 

Association between mCSCL and listening and speaking. Hwang, Shih, Ma, Shadiev 

and Chen (2016) explored collaborative game-based learning in a situational context (authentic 

contexts) in developing listening and speaking skills. The three-week experimental study 

included 40 senior female high school students who were assigned to either an experimental or 

control group. It was found that the experimental group (mobile system) showed significantly 

improved verbal skills but not listening skills. That is, they improved both in fluency and 

speaking. The authors asserted that the sharing of audio files with peers could be one of the 

reasons participants in the experimental group were able to improve verbal skills. Their peers 

might have provided feedback and helped correct the language. The students also demonstrated a 
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positive attitude towards the system. This study, however, focused only on female high school 

students, was carried out for only three weeks and adopted game-based learning.  

Liu, Chen and Hwang’s study (2018) applied a Ubiquitous Fitness English Listening 

Comprehension System (UFELCS) that incorporated collaborative listening activities to improve 

listening skills. Participants in the mixed-method study were 36 English major undergraduate 

students. Participants were grouped in threes, and each group chose their team members. The 

results indicated that listening comprehension improved significantly, and participants 

demonstrated a positive attitude towards language learning. However, there was no control group 

to compare with in this study, and a listening system was adopted. Also, the sample size was 

relatively small to generalise from.  

Summary. From the studies described in this section, it can be posited that mCSCL is 

beneficial for improving language performance. Various studies indicated that mCSCL could 

facilitate interaction and communication; it enabled students to discuss, comment, reflect and 

monitor their learning process even outside the classroom as students are not bound by time and 

space. Also, mCSCL could promote a positive learning environment, motivate learners and 

engage learners in activities. Despite the positive outcomes, the review also indicates several 

problems associated with mCSCL such as free-riding, non-participation, lack of collaborative 

experience, increased anxiety and device distractions. 

These studies are not without limitations when seeking comparisons with the current 

doctoral study. Most of the studies had either used their own developed applications or adopted 

game-based learning strategies. Only limited studies utilised the affordances of mobile 

technology. This observation is consistent with that of Hsu and Ching (2013). Hsu and Ching 

(2013) reviewed experimental studies on mCSCL and found that most of the studies on mCSCL 
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designed and tested their own apps. Hsu and Ching (2013) suggested that future research should 

investigate widely available applications and social networking sites to foster collaboration.  

In addition, most studies in the review concentrated on K-12 settings. Although a few 

studies focused on higher education, most of these studies relied on learning systems instead of 

focusing on applications that are widely used by young adults. Hence, the effects of mobile 

collaborative learning in higher education need to be studied further. Also, the effects of 

mCSCL, such as the type of group composition and group size, were specified only in a few 

studies. Much previous research indicated that group size and group composition could influence 

performance. Therefore, it is also essential to consider group size and group composition.  

Most significantly, a limited number of studies have adopted structured CL activities, 

such as Jigsaw and student teams-achievement division (STAD), which have previously been 

shown to improve learning outcomes, increase participation, reduce free-riders and alleviate 

anxiety. The studies that adopted structured tasks had shorter interventions and were applied 

mostly in the science domain. Given the literature, a significant gap is evident. Hence, it is 

imperative that future studies consider investigating structured collaborative activities using 

mobile devices in other domains and over a long period.  

In conclusion, it is essential to examine the affordances current technology offers and to 

investigate structured collaborative activities that have been previously proven to yield positive 

outcomes. Likewise, it is important to investigate in higher education sectors and take into 

consideration factors such as group composition and group size, which could influence the 

success of mCSCL. The number of studies on language performance conducted in the field of 

mCSCL, specifically Jigsaw II, was shown to be limited. The current study, therefore, uses 

mobile Jigsaw II for investigating the potential effects of mobile Jigsaw II on language 
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performance. It is anticipated that such an investigation will contribute to the literature of 

language learning and CL mediated by technology, specifically mobile devices. The next section 

reviews the association between mCSCL and language anxiety.   

Association between mCSCL and Language Anxiety 

The reported positive effects of mCSCL are not merely limited to teamwork and 

academic gains. Previous studies have also shown that computer-mediated communication 

(CMC) can help reduce language anxiety. Since CMC is similar to a mobile environment, the 

effects are likely to be comparable. Therefore, it can be postulated that mCSCL may also help 

reduce language anxiety.  

Language anxiety. Anxiety can possibly impede the learning process (Arnold, 1999). 

Anxiety, in general terms, can be defined as “a future-oriented emotional state characterised by a 

sense of apprehension, worry, and lack of control of one’s own affective response” (Otto, 

Calkins, & Hearon, 2010, p. 131). Much previous research reports that language achievement is 

mostly influenced by factors such as anxiety, motivation and attitudes (Krashen, 1982). 

According to Alrabai (2014), however, anxiety is the most significant factor that could impact 

language learning.  

Research on the effects of anxiety on language learning has been of focus since the 

beginning of the 1970s (Alrabia, 2014), foreign language in particular (e.g. Aida, 1994; Horwitz 

et al., 1986; Young, 1991). In the foreign language field, anxiety has been defined as “distinct 

complex of self-perceptions, beliefs, feelings, and behaviours related to classroom language 

learning arising from the uniqueness of the language learning process” (Horwitz et al., 1986, p. 

128). Similarly, MacIntyre and Gardner (1994a) defined foreign language anxiety as “the feeling 

of tension and apprehension specifically associated with second language contexts, including 
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speaking, listening and learning” (p. 284). This language anxiety is more connected to second 

language acquisition (Horwitz et al., 1986; Horwitz, 2001; Horwitz, 2010; Horwitz, 1991), and 

several research studies have shown significant negative correlations between language anxiety 

and performance (Horwitz et al., 1986; Horwitz, 2001; MacIntyre & Gardner, 1991; MacIntyre 

& Gardner, 1994b; Onwuegbuzie, Bailey, & Daley, 1999; Phillips, 1992).  

Characteristics of anxious language learners. Research studies have postulated several 

characteristics of anxious learners. For instance, the literature indicates that anxious students are 

less likely to participate in classroom activities, and some may study more but are likely to 

produce a lower result (i.e., they may become overly anxious and may make mistakes) (Horwitz 

et al., 1986). Also, they are mostly concerned about what others will think of them, are often shy 

and fear that others will laugh at them (Horwitz, 1991). Because of this constant fear, anxious 

students tend not to participate in class and interact with others (Muirhead, 1999) or volunteer 

(Ely, 1986) and sometimes even skip classes to avoid the situation altogether (Argaman & Abu-

Rabia, 2002).  

In addition, anxious students may also feel that others are better than them (Young, 

1991). The fear of being negatively evaluated is not limited to peers but also includes teachers 

(Young, 1991). For example, Young (1991) found that some learners do not like to be corrected 

by the teacher (depending on the mode of delivery). The continuous evaluation and correction in 

front of their friends can increase anxiety mainly when learners are young adults, as commented 

by MacIntyre and Gardner (1991): “adults, especially, can experience apprehension because they 

cannot present themselves in the new language as fully as they can in their native language” (p. 

105).  
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Furthermore, Young (1991) stated that students with poor language skills are usually 

more nervous and because they have limited language skills, they tend not to communicate in 

order to avoid mistakes (Gregersen & Horwitz, 2002). The thinking of MacIntyre and Gardner 

(1991) further supports this: “The anxious student may be characterised as an individual who 

perceives the L2 as an uncomfortable experience, who withdraws from voluntary participation, 

who feels social pressures not to make mistakes and who is less willing to try uncertain or novel 

linguistic forms” (p. 112). The lack of participation and interaction in classrooms could result in 

some students not improving their language skills (Gregersen & Horwitz, 2002) because if they 

do not communicate, they do not receive support from others to improve their language (McNeil, 

2014). For example, Gardner (1985) found that students with high anxiety had more problems 

learning vocabulary than students with low anxiety.  

Sources of language anxiety. Existing literature indicates various sources and causes of 

foreign language anxiety in a classroom. For example, Horwitz et al. (1986), in their study, 

recognised three types of foreign language anxiety. The first type is communication 

apprehension, which refers to “a type of shyness characterised by a fear of or anxiety about 

communicating with people” (p. 127). Similarly, McCroskey (1977) defined communication 

apprehension as “an individual’s level of fear or anxiety associated with either real or anticipated 

communication with another person or persons” (p. 78). In other words, a person with high 

communication apprehension will avoid interacting as much as possible in order to avoid anxiety 

or self-developed fear. They also tend to avoid participating in activities that require them to 

collaborate and communicate (Muirhead, 1999). These individuals are also described as reticent: 

“for whom anxiety about participation in oral communication outweighs their projection of gain 

from the situation” (Phillips, 1968, p. 40). 
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The second component is fear of negative evaluation, which is defined as “apprehension 

about others’ evaluations, avoidance of evaluative situations, and the expectation that others 

would evaluate oneself negatively” (Horwitz et al., p. 128). In other words, a person is 

uncomfortable when others are watching (Na, 2007; Price, 1991) and have a constant fear that 

others will laugh at them if they make any mistakes (Aydin, 2008; Horwitz, 1991). This feeling 

makes them insecure, and they prefer to sit passively and avoid participating in class activities 

(Gregersen & Horwitz, 2002).  

Although studies have suggested that group work can reduce anxiety (Gregersen, 1999; 

Kurt & Atay, 2007; Oludipe & Awokoya, 2010), it was found that this is not always the case. 

Anxious students may have concerns regarding their peers and avoid contributing (Ohata, 2005). 

Such students are not only sensitive to peers but also fear being evaluated by teachers (Price, 

1991; Von Worde, 2003; Young, 1991). The presence of the teacher as an interlocutor may make 

them even more anxious, most likely due to the power relationship (Baralt & Gurzynski-Weiss, 

2011). Also, most students are concerned about maintaining a positive impression (Gregersen & 

Horwitz, 2002) and become self-conscious in the presence of a teacher (Young, 1991). 

Moreover, teachers’ error corrections can also cause fear in students, as discussed previously in 

relation to characteristics of anxious learners (Ohata, 2005; Von Worde, 2003; Young, 1991), 

and this may affect students’ cognition and willingness to communicate (Hashemi, 2011). 

The third kind of anxiety is test anxiety, which is defined as a “type of performance 

anxiety stemming from a fear of failure” (p. 127). Second language learners (L2) are generally 

inclined to experience test anxiety (Horwitz et al., 1986) due to the low level of their language 

skills, their language background and a fear of negative evaluations, as well as students’ attitudes 

towards language learning (Aydin, 2009; Noori, 2013).  
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Various factors can influence these three types of anxiety. For example, according to 

Young (1991), factors such as personal and interpersonal aspects (strongly influence anxiety), 

learner beliefs about language learning, instructor beliefs about language teaching, instructor-

learner interactions, classroom procedures and language testing (p. 427) may influence foreign 

language anxiety. Likewise, Yan and Horwitz (2008), in their qualitative study, indicated three 

factors, learning strategies, comparison with peers and language learning motivation and interest, 

could directly influence foreign language anxiety. Similarly, a lack of teacher support (Horwitz, 

2001) and negative classroom experiences (Wu, 2010) could also have an effect on language 

anxiety.  

In summary, the three types of language anxiety identified by Horwitz and colleagues 

(i.e., communication apprehension, fear of negative evaluation and test anxiety) can be  

influenced by various factors and sources such as learners’ or instructors’ beliefs, classroom 

practices and motivation to learn. The current study aims to examine the effects on mCSCL on 

the three common types of language anxiety by adapting the Foreign Language Classroom 

Anxiety Scale (FLCAS) designed by Horwitz et al. (1986). A detailed discussion of the FLCAS 

instrument is presented in Chapter Three. 

mCSCL and language anxiety. This section reviews the association between mCSCL 

and language anxiety to indicate that mCSCL has the potential to reduce anxiety. Also, the 

section explains that only a few studies have examined the association between mCSCL and 

language anxiety and that limited studies have explored structured CL, and Jigsaw II in 

particular.   

Many researchers have suggested that technology could be a useful tool for reducing 

anxiety (Côté & Gaffney, 2018; Kern, 1995; Satar & Özdener, 2008; Wehner et al., 2011; Yen et 
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al., 2015). In earlier studies, Kern (1995), for example, compared computer-mediated 

communication (CMC) and face-to-face (F2F) discussions in a French language class. It was 

found that students who used CMC participated more in discussions than F2F. They also enjoyed 

learning in the CMC setting and found CMC motivating. It was also found that CMC helped 

reduce communication anxiety. That is, participants who were often reluctant to participate in 

oral discussions were more actively involved in CMC chats. Kern (1995) suggested that learners’ 

anxiety was alleviated because they felt more comfortable online than F2F. This suggests CMC 

might increase the participation of anxious students as they may feel less pressured in an online 

environment. 

Warschauer (1995), similarly, compared CMC and F2F discussion amongst students 

enrolled in an ESL class. Warschauer posited that shy students might benefit from the CMC 

environment compared to F2F discussion. This is because in his study “the quietest members of 

the class in F2F (all Japanese), increased their participation almost ten-fold (from only 1.8% of 

comments to 17.3% comments) and thus went from almost total silence to relatively equal 

participation” (p. 2). Warschauer (1995) suggested, therefore, that CMC may well benefit 

anxious students and encourage participation. Correspondingly, the findings of Beauvois (1998) 

confirmed the results of previous studies (Kern, 1995; Warschauer, 1995) where 92% of subjects 

described the computer sessions as triggering much less anxiety than oral classroom discussions, 

and over 70% felt that working with a computer was not stressful. Overall, “there was less 

pressure, and less stress for a quick answer, thereby lowering the affective filter” (p. 109).  

Warschauer, Turbee and Roberts (1996) listed three main reasons why learners may 

report experiencing less pressure and anxiety in a computer networking environment: (a) CMC 

reduces static social clues such as gender, race, accent and status; (b) CMC reduces dynamic 
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clues such as hesitating and frowning, which can intimidate people; and (c) individuals in a CMC 

environment can contribute at their own pace (p. 5). As a result, students often feel empowered 

and in control of the conversation and are more likely to participate and feel less pressured in an 

online environment. 

The more recent studies have explored different forms of computer-mediated tools such 

as synchronous chats (text and voice), virtual world, Wiki and social networking sites and found 

mixed results (Baralt & Gurzynski-Weiss, 2011; Poza, 2011; Satar & Özdener, 2008; Wehner et 

al., 2011). That is, technology can either decrease or provoke anxiety. For example, Satar and 

Özdener (2008) examined the effects of two synchronous computer-mediated tools: text and 

voice chats on speaking skills and language anxiety. The FLCAS was adopted to measure 

language anxiety. Participants in the four-week post-test experimental design were 90 vocational 

high school students. The participants were divided into three groups: text, voice and control. 

The results indicated that there was a significant decrease in anxiety levels in the text chat group, 

and no differences were found in the voice chat group and control group. According to the 

authors, this could be because text enables students to ponder over their language. However, the 

study did not include a pre-test to compare speaking skills language anxiety before applying 

synchronous computer-mediated tools. Also, the study focused on computer-mediated tools. 

Hence, it would be valuable to adopt an experimental mixed-method research design with pre- 

and post-tests to compare the results before and after the intervention in a mobile collaborative 

environment. 

In another study, Wehner et al. (2011) examined the effects of Second Life programme 

(virtual world) on learners’ motivation to learn a foreign language. The ten-session experimental 

study included 42 university students enrolled in a Spanish course. The experimental group used 
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Second Life as a part of its instruction, and the control group used the traditional curriculum. It 

was revealed that the experimental group was more motivated than the control group, and 

participating in the virtual worlds also reduced their anxiety to learn a foreign language. The 

authors concluded that virtual worlds have the potential to reduce anxiety and improve the 

second language as it motivates students to learn a foreign language. This study, however, relied 

solely on self-reported data and the sample size of 21 in each group is relatively small to 

generalise from.  

Ku & Chen’s (2015) study investigated the use of Wiki (transnational collaborative 

learning) and its influence on foreign language anxiety. The four-week quasi-experimental single 

group pre- and post-test design utilised 49 high school students from Taiwan. The results showed 

that the participants engaged in Wiki transnational learning collaboratively had significantly 

reduced social and foreign language anxiety. However, the study was a single group pre- and 

post-test design and focused on high school students. Research in a higher education setting with 

a comparison group in a mobile collaborative environment would be of interest. 

Similarly, Yen et al. (2015) carried out an EFL instructional course in which students 

performed role-play-based learning activities via Facebook and Skype. Participants in the 11 

week pre- and post-test study were 42 college students enrolled in an English conversation 

course. The results showed that role-play via Facebook and Skype had positive influence on 

learners’ motivation, and likewise reduced learners’ anxiety levels. Further, both Skype and 

Facebook promoted learning. However, the study did not include any comparison group.  

In a recent study, Côté and Gaffney (2018) investigated the effects of synchronous 

computer-mediated communication (SCMC) on learners’ foreign language anxiety and output 

quantity. The counterbalanced design involved 61 students enrolled in French as a second 
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language class, grouped into experimental (SCMC) and control (F2F). The FLCAS was adopted 

to measure foreign language anxiety, and output quantity was measured using the number of 

turns taken (utterance) and total number of words. It was found that the experimental group was 

less anxious, participated more and produced more words than the F2F group. However, this 

study also focused on computer-mediated tools. It would be interesting to explore language 

anxiety and compare output quantity in a mobile collaborative environment where students have 

more flexibility and mobility to interact and communicate. 

Two studies that investigated the effects of mobile devices on language anxiety are those 

of Rahimi and Soleymani (2015) and Han and Keskin (2016). These studies, however, are not 

without their limitations. Rahimi and Soleymani (2015) examined the effects of mobile learning 

on students’ listening anxiety and listening comprehension. The 12-week experimental study 

took place with 50 EFL students enrolled in an English course. The experimental group did all 

their listening through mobile devices, whereas the control group did all their listening through 

desktop computers. Foreign language listening anxiety (FLLAQ) and the listening part of the 

Key English Test (KET) were used to assess language listening anxiety. The results showed that 

listening anxiety was reduced considerably in the experimental group. This study, however, does 

not mention the implementation of fidelity. Hence, there is no way of knowing if the intervention 

was delivered as intended. Also, the study relied on self-reported data. In addition, the study did 

not utilise the collaborative aspect of the mobile device. A mixed-method study using Jigsaw II 

strategies to examine effects on student listening skills would be worthy of attention to see 

whether structured peer support yields similar results.  

Han and Keskin (2016), similarly, examined the impact of WhatsApp activities on EFL 

learners’ speaking anxiety through an adapted FLCAS and F2F interviews. The four-week 
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mixed-method (one group pre- and post-test) design utilised 39 undergraduate level EFL 

students. The results showed that WhatsApp activities enabled participants to alleviate speaking 

anxiety. However, it should be noted that the study was one group pre- and post-test design. That 

is, there was no comparison group with which to compare the results. Also, the study did not 

include teachers’ perspectives. In addition, no coding reliability or members’ checks were 

mentioned in this study. 

Conversely, there were some studies where results were not favourable. According to 

Kreijns et al. (2003), an online platform could increase communication apprehension and make 

learners even more self-conscious due to the permanence of text (Baralt & Gurzynski-Weiss, 

2011; Lamy & Hampel, 2007) and this could impede social interaction (Kreijns et al., 2003). 

Lamy and Hampel (2007) also argued that written conversation could be easily monitored and 

could be accessed by peers and teachers anytime. That is, mistakes during F2F communication 

can be easily forgotten, whereas written words can be seen by all and remain over time. This can 

provoke anxiety as mistakes are recorded and visible to all. This “sense of greater monitoring 

and control can increase anxiety” (p. 81) and may have adverse effects on language learning. 

Lamy and Hampel (2007) suggested that motivation, learner control and autonomy might help 

overcome the problems associated with anxiety.  

  Among a few studies in which the results were not favourable, is that of Baralt and 

Gurzynski-Weiss (2011), a comparative investigation of the effect of CMC and F2F 

communication on learners’ state of anxiety. The counter-balanced design study included 25 

students enrolled in an intermediate-level Spanish class who completed both F2F and CMC 

tasks. It was found that both modes (CMC and F2F) had similar effects on students’ anxiety and 

there was no evidence that CMC lowered anxiety. Baralt and Gurzynski-Weiss (2011) argued 
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that one possible reason for this could be related to the online environment. In an online 

environment, the text is mostly written and is permanent, and this may cause anxiety in some 

learners as they become more self-conscious. The other possible reason, according to the authors, 

could be the presence of the teacher as an interlocutor, which may have made them even more 

anxious, most likely be due to the power relationship. This study also focused on computer-

mediated technology and did not include any structured CL strategies. Research into mobile 

devices using Jigsaw II strategies would be worthy of attention to see whether structured peer 

support in a mobile environment results in more positive outcomes. 

In another study, Arnold (2007) investigated the association between CMC and 

communication apprehension. Participants in the experimental study were 56 undergraduate 

students enrolled in a German course. The students were divided into three groups: F2F, 

synchronous CMC and asynchronous CMC. The control group completed the discussions face-

to-face, and the experimental groups completed discussions asynchronously and synchronously. 

The communication apprehension dimension of the FLCAS was used to measure anxiety. The 

results showed no significant difference between the control group and the experimental groups. 

On the contrary, gain scores suggested that the F2F group experienced more affective benefits 

than the CMC group. Also, most of the students in the CMC group experienced increased 

communication apprehension after the study. This study did not adopt any structured CL 

strategies. This limitation could be addressed by adopting structured CL strategies such as Jigsaw 

II, given that the literature indicates that the cooperative nature of the conventional Jigsaw II 

approach would likely reduce anxiety. Exploring a Jigsaw II approach using mobile devices 

would be worthwhile, therefore. 
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Similarly, Pichette (2009) compared anxiety profiles of classroom and distance language 

learners. The study used the FLCAS to measure general foreign language anxiety and FLRAS to 

measure reading anxiety. The participants were 186 adult French-speaking students. No 

significant differences were found in anxiety between classroom learners and distance learners, 

suggesting that technology did not reduce their anxiety level. This study focused on computer-

mediated tools and did not adopt any structured CL strategies. The literature indicates that peer 

support may reduce anxiety. Hence, an investigation into a mobile collaborative environment 

where learners may have more support from peers due to instant connectivity would be 

warranted.  

Poza’s study (2011) examined the effects of a computer voice conferencing environment 

(Wimba) on learners’ speaking anxiety. The mixed-method design consisted of 48 undergraduate 

students enrolled in a Spanish language class. The Computer Anxiety Index (CAIN), the FLCAS, 

the Wimba Anxiety Scale, students’ interviews and rubrics were adopted for data collection. It 

was found that some factors of the FLCAS were decreased with the use of Wimba. However, the 

pattern of results between both the environments with and without Wimba was similar. Poza 

(2011) argued that the possible reasons for such results could be the restrictive hours, technical 

difficulties and the presence of others in the chat environment, which would have provoked 

anxiety as learners may worry that peers can see their mistakes and negatively evaluate them. On 

the contrary, the qualitative results revealed that the Wimba environment had a strong potential 

to reduce language anxiety because there was no time restriction and participants were able to 

edit data. This study also focused on using computers rather than utilising the affordances of 

current mobile technologies. The affordances of mobile technology, such as mobility, may well 
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overcome the limitation of restrictive hours as participants are not bound to time and space. 

Further research that encompasses mobile devices would be warranted in this area. 

Terantino (2014), likewise, examined the effects of foreign language anxiety levels 

during an oral assessment administered F2F and through Skype video conferencing. Participants 

in this study were 81 university students enrolled in a Russian language course. Data was 

gathered using the FLCAS and follow-up interviews. It was found that there was no statistically 

significant difference regarding anxiety between the two delivery methods. This study also 

focused on using computers for conferencing rather than using mobile devices. Therefore, 

conducting a similar study in a mobile collaborative environment would be useful. 

Summary. On the one hand, the body of literature illustrates the benefits of technology 

in reducing foreign language anxiety through text messaging, voice boards and podcasts. On the 

other hand, the literature reveals that technology could also provoke anxiety by making students 

more self-conscious (Baralt & Gurzynski-Weiss, 2011; Lamy & Hampel, 2007). Interestingly, 

only a few studies have researched the impact of mobile devices on foreign language anxiety. 

The findings are consistent with Aydin (2018) who, in a review of technology and foreign 

language anxiety, stated that only one study examined the mobile phone. The affordances of 

mobile devices might lend themselves to overcoming some of the challenges indicated in the 

studies described in this chapter, such as restricted hours, limited interactions and lack of 

mobility. Hence, it would be valuable to explore language anxiety in a mobile CL environment.  

The review also indicated that some of the CMC studies did not have any impact on 

learners’ anxiety. The studies, however, did not utilise any structured CL strategies. Therefore, it 

could be argued that learners did not have any structured peer support. Literature indicates that 

the cooperative and structured nature of Jigsaw II may well reduce anxiety due to peer support 
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and feedback, and it can also increase participation. While many studies have claimed that 

Jigsaw II could help reduce anxiety (Gregersen, 1999; Kurt & Atay, 2007; Oludipe & Awokoya, 

2010), to date researchers have not addressed the role that mobile Jigsaw II activities might play 

in reducing or inducing foreign language anxiety in a mobile environment. Given the literature 

reviewed and the scarcity of studies on mobile CL and Jigsaw II, it is, therefore, a significant gap 

to be addressed.   

Nonetheless, more CMC studies found positive effects on language anxiety. Therefore, 

the general hypothesis is that CMC could help reduce anxiety to some extent, and since the 

mobile environment is similar to CMC, the results would likely be similar. Given the limited 

number of studies on language anxiety conducted in the field of mCSCL, specifically Jigsaw II, 

the current study uses mobile Jigsaw II and investigates its potential effects on language anxiety.  

In general, there seems to be evidence to indicate that mCSCL could foster teamwork, 

improve language performance and alleviate language anxiety to some extent. However, 

currently, there is a scarcity of research investigating the potential influences of mCSCL on 

teamwork skills, language performance and language anxiety, as discussed earlier. Also, most 

research to date has been carried out in K-12 settings and only a few studies have focused on a 

higher education setting. Research studies that have focused on higher education studies either 

have small sample sizes or have used applications or learning systems designed specifically for 

the study rather than using affordances of current mobile technologies that can support and 

enhance social interactions. 

In addition, some studies reported no differences in students’ learning outcomes and a 

few studies faced challenges such as free-riders, non-participation and lack of peer support. 

Despite the fact that Jigsaw II activities have been shown to improve performance, increase peer 
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support and might help minimise the issues of free-riders and non-participation through 

structured interdependent learning (i.e., learners depend on each other to achieve mutual goals), 

only a few studies have adopted Jigsaw II activities in conjunction with mobile devices. For 

instance, Fu and Hwang (2018) conducted a systematic review of mobile collaborative learning 

and reported that only two researchers used Jigsaw II activities for developing higher order 

skills. Fu and Hwang (2018) found that most researchers used conceptual collaborative learning 

strategies for developing both cognition and social skills.  

Similarly, Sung et al. (2017), in their review on mCSCL, indicated that most researchers 

employed ill-structured rather than structured scenarios like Jigsaw. The authors stated that a 

possible reason could be that it is easy to design ill-structured activities. Hence, given the 

literature reviewed, more empirical evidence on Jigsaw II in conjunction with mCSCL is 

warranted in order to examine the effects of mobile Jigsaw II on the three main constructs 

identified for future research (i.e., teamwork skills, language performance and language anxiety) 

and is also addressed in this study.  

Jigsaw II as a Suitable Learning Technique  

This section provides a rationale for the choice of Jigsaw II as a suitable learning 

technique for mCSCL. A discussion of the Jigsaw II approach and research related to Jigsaw II 

follows to support the argument that Jigsaw II activities have the potential to improve teamwork, 

language performance and induce less language anxiety in learners.  

Previous researchers (Slavin, 2012; Vogel et al., 2017) have asserted structured CL 

strategies have more positive effects on the learning outcomes than ill-structured or loosely 

defined CL strategies. For instance, Vogel et al. (2017) carried out a meta-analysis on socio-

cognitive scaffolding with computer-supported collaboration scripts. Vogel and colleagues found 
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that “collaborative learning with CSCL scripts has positive effects on the acquisition of domain-

specific knowledge and collaboration skills compared to collaborative learning without CSCL 

scripts” (p. 496). According to a number of scholars (Aronson, 1978; Dillenbourg, 2002; Looi et 

al., 2013), ‘Jigsaw’ is one of the best-known structured approaches and collaborative scripts 

because each member is assigned only one part of the material. Hence, no member can solve the 

problem alone and they must depend on others to achieve goals (Dillenbourg, 2002). As a result, 

there is increased participation, encouragement, feedback and support to help each other to study 

the material. 

Moreover, Weidman and Bishop (2009) suggested Jigsaw as a suitable technique for 

computer-mediated CL as computers could allow interaction to take place without the need for 

traditional face-to-face interaction and the authors also specified the need for more research on 

CL models such as Jigsaw in an online environment. In addition, only a few of the mCSCL 

studies had adopted Jigsaw II activities. Previous research has shown that Jigsaw II activities 

might reduce free-riders (Gambari & Yusuf, 2017; Stevens & Slavin, 1995), which is a common 

problem in group learning. In addition, Kukulska-Hulme and Viberg (2018) stated that 

“designing collaborative learning should mean designing for interdependent learning in which 

learners depend on one another for the overall completion of a task” (p. 215). The “designing for 

interdependent learning” corresponds with the design of Jigsaw II, where learners depend on 

each other to achieve mutual goals. The present study, therefore, aims to introduce Jigsaw II 

learning activities in an mCSCL environment in order to foster teamwork, language performance 

and to reduce language anxiety.  

The Jigsaw II approach.  Jigsaw is a CL strategy in which learning material is broken 

down into sections based on the number of members in the group (Slavin, 2009). Jigsaw was first 
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developed by Elliot Aronson in 1970s. According to Aronson (1978), “the Jigsaw technique is an 

alternative to conventional classroom teaching methods. Rather than grouping a whole class 

around a teacher, the students are taught to work in smaller interdependent groups; each child is 

given a part of a topic to be studied, and when finished, the students fit their pieces of the subject 

area together to form a complete ‘Jigsaw’ picture” (p. 9). However, Slavin (1986) stated that 

“research on the achievement effects of Jigsaw has generally been disappointing” and because 

“there is no group score or group reward, there is no particular reason for students to care how 

well their group mates are learning what they are teaching” (p. 156). Hence, they may not learn 

much about their friends’ topics (Slavin, 1986). To overcome this, Jigsaw was modified by 

Slavin (1986) and is referred to as ‘Jigsaw II’.  

The fundamental difference between the original Jigsaw and Jigsaw II is that in the 

original Jigsaw students are evaluated individually whereas, in Jigsaw II, students are evaluated 

both individually and as a group, where group marks are averaged. This builds incentives, 

encourages students to work harder and to help each other to study because the success of the 

team is dependent on the performance of each member (Järvelä, Häkkinen, Arvaja & Leinonen, 

2004; Slavin, 1996). In addition, the main difference between Jigsaw II and other CL strategies is 

that every member is responsible for learning and teaching (Huang et al., 2014). The team 

members are motivated to support and show respect and interest in one another’s work (Slavin, 

2011). Rather than teachers providing the materials for Jigsaw, expert teams can begin with 

topics and research them on their own before reporting to their home teams (Jacobs, Power, & 

Inn, 2002).  

In Jigsaw II activities, students are divided heterogeneously into groups of four to six 

and, based on the number of students in the group, the number of topics are divided (Slavin, 
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2009). First, each person in the group is responsible for one topic and has to teach this content to 

other team members. However, initially, students are required to read their own content 

independently. After studying independently, the students with similar material meet in expert 

groups where they discuss, compare the ideas and work together to answer questions. During this 

period, students get to learn from each other, to clear up doubts and become thoroughly 

conversant with the topic (i.e., they become experts). Next, the students return to their home 

groups and take turns to explain and teach their material. Meanwhile, other students are supposed 

to listen and ask questions if necessary. Once the cycle is over, students are assessed on all the 

content and marks are given individually and as a group (Järvelä et al., 2004). In summary, 

Jigsaw is like a puzzle. In the beginning, each student is like a piece of the puzzle, and then at the 

end, all the puzzle pieces come together to form a body of knowledge.  

Research related to Jigsaw II. A plethora of studies have reported positive effects of the 

Jigsaw II based CL method, and it has been widely applied to many areas (Stevens & Slavin, 

1995). Previous research on Jigsaw II has been shown to improve learning outcomes 

(Gomleksiz, 2007; Huang et al., 2014; Sahin, 2010), develop social and teamwork skills (Artut & 

Tarim, 2007; Evcim & İpek, 2013; Perkins & Saris, 2001) and reduce language anxiety 

(Gregersen, 1999; Kurt & Atay, 2007; Oludipe & Awokoya, 2010). These studies are presented 

in further detail in the following section under each construct (teamwork, language performance 

and language anxiety). 

Association between Jigsaw and teamwork. The techniques of Jigsaw offer a platform 

for students to build teamwork skills by providing them with an opportunity to rehearse 

collaboration, leadership, communication, coordination, interpersonal skills and decision-making 

skills in a real environment (Artut & Tarim, 2007; Huang et al., 2014; Perkins & Saris, 2001). 
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For instance, Huang et al. (2014) reported that Jigsaw helps to develop teamwork skills by 

allowing students to practise the skills in a setting similar to the real environment. Mengduo and 

Xiaoling (2010) reported that learners gained more confidence in their interpersonal skills by 

following the Jigsaw method. Likewise, Alsa (2010) found that the Jigsaw learning method 

significantly improved interpersonal relationship skills and teamwork skills in undergraduate 

students.  

Evcim and İpek (2013) and Voyles et al. (2015) also reported that features of Jigsaw CL 

improved group work and teamwork. In another study, Leyva-Moral and Camps (2016) found 

that 89.6% of nursing students under 22 years of age believed that the Jigsaw method helped 

them develop teamwork skills. The authors Perkins and Saris (2001) and Artut and Tarim (2007) 

also found that Jigsaw II not only improved academic performance but also promoted 

collaboration skills. Participants in their study worked together to support each other and also 

helped low achievers. They also worked as a team and showed responsibility. 

Further, Gkemisi, Paraskeva, Alexiou and Bouta (2015) implemented collaborative 

scripts following the pedagogical approaches of project-based learning (PBL) and the Jigsaw II 

learning strategy in a CSCL environment to foster collaboration and communication skills 

among teachers. Participants in the six-week mixed-method experimental design research (one- 

group research design) were 12 in-service teachers from a number of primary schools as 

participants. Results showed significant development in collaborative and communication skills. 

In a similar study, Gkemisi et al. (2016) also found that there was a significant development in 

collaboration and communication skills due to teachers’ participation in collaborative tasks using 

PBL model and Jigsaw II learning strategy in a CSCL environment.  



109 
 

 

Adamidi, Paraskeva, Bouta, and Gkemisi’s study (2017), likewise, followed the 

principles of the PBL model and Jigsaw II strategy in a CSCL environment to improve 

collaboration and language learning skills in high school students. The six-week mixed-method 

experimental design research (one-group research design) involved 20 students. The results 

showed that most of the collaboration skills indices were statistically significant. That is, 

students trusted each other’s views, and team spirit was improved (ability to work together). The 

authors reported that collaborative tasks enabled students to improve their collaboration and 

language skills. In addition, Jigsaw activities also raise awareness of teamwork skills and their 

importance (Dhage, Patil, & Pawar, 2017). 

Association between Jigsaw II and language performance. Reports on the positive 

effects of the Jigsaw learning strategy are not merely limited to collaboration. The techniques of 

Jigsaw are also useful for improving language performance, as Ghaith, Ghazi and El-Malak 

(2004) remarked: “the preceding cycle of instructional activities provides useful opportunities for 

communicative language practice in a supportive and stress-reduced environment” (p. 107). 

Some researchers have investigated the effects of Jigsaw II on language performance: Ghaith 

Ghazi and El-Malak (2004), for example, investigated the effects of Jigsaw II and whole class 

instruction on literal and higher order reading comprehension. A total of 48 EFL students 

participated in a five-week pre- and post-test experimental design study. It was found that the 

experimental group performed better in higher order comprehension activities than the control 

group. However, there was no difference in overall reading comprehension and literal 

comprehension between the two groups. The researchers indicated that Jigsaw II might be more 

beneficial for higher order skills than reading comprehension, suggesting that CL “promotes 

critical thinking and creativity” (p. 114).  
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Gomleksiz’s study (2007), likewise, examined the effect of Jigsaw II and teacher-centred 

methods on vocabulary knowledge, active, passive voice in English and students’ attitudes 

towards learning. The 14-week pre- and post-test experimental study was with 66 engineering 

students. The results showed that the experimental group (Jigsaw II) outperformed students who 

followed the traditional method. It was also reported that students’ attitudes towards English in 

the Jigsaw II group were more positive.  

Similarly, Sahin (2010) investigated the effects of Jigsaw II on preservice teachers’ 

attitudes and their academic achievement in writing. The six-week pre- and post-test 

experimental study consisted of 80 undergraduate preservice teachers enrolled in a writing 

course. Results showed that the experimental group following the Jigsaw II approach performed 

better than the control group and had positive views on the use of Jigsaw II technique. Sahin 

(2010) also reported that Jigsaw II increased students’ self-confidence, interest in learning and 

promoted active learning. Evcim and İpek’s study (2013) investigated the effects of Jigsaw II on 

students’ academic achievement in language performance. In this study, 48 undergraduate 

students from an English prep class participated in a one-week experimental study. The results of 

the experimental study indicated that students who followed Jigsaw II instruction performed 

better in an academic achievement test than the control group. The authors asserted that sharing 

responsibility, teaching each other and solving problems together as a team resulted in a “fruitful 

learning environment” (p. 1656) and promoted peer interaction.  

Positive effects of Jigsaw II were also apparent in other subjects. For instance, Gambari 

and Yusuf (2013) studied the impact of computer supported Jigsaw II on the performance of 80 

secondary students in physics. The results revealed that students who followed computer 

supported Jigsaw II instructions performed better than those who followed individual computer 
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instruction. It was also found that students in the experiment group had more positive attitudes 

towards physics than the individualised computer instruction learners.  

Gambari and Yusuf’s study (2017) examined the effectiveness of four computer learning 

strategies: computer supported Jigsaw II, Students Team Achievement Division (STAD), Team 

Assisted Individualisation (TAI) and Individualised Computer Instruction (ICI) on the 

performance, attitudes and retention in a physics class. Participants in the six-week experimental 

study were 167 students from senior secondary schools. The findings revealed that Jigsaw II was 

more effective than other collaborative instructional strategies and individual computer 

instruction. The authors stated, “We observed that the Jigsaw II instructional strategy provides 

no room for free-riders; each member of the group must do all or most of the work” (p. 89). It 

was also found that students who followed collaborative learning strategies had a more positive 

attitude towards learning than those taught with traditional methods.  

Azmin (2016) investigated the effect of Jigsaw on students’ performance in a psychology 

class. The mixed-method study utilised 16 students from sixth form college. It was found that the 

experimental group (i.e., Jigsaw group) outperformed the control group in the psychology test. In 

addition, the students reported that they enjoyed the Jigsaw method. Mattingly and VanSickle 

(1991), in a similar vein, investigated Jigsaw II and whole class instruction in a geography class. 

The experimental study was with 45 ninth-grade students. It was found that the Jigsaw II group 

performed better than the control group in academic achievement. Similar results were reported 

in studies conducted by Artut and Tarim (2007) and Berger and Hänze (2009) who found that 

students who followed Jigsaw II approach performed better than those who followed traditional 

methods.  
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Association between Jigsaw and language anxiety. The cooperative nature of the Jigsaw 

strategy also has the potential to reduce anxiety. For instance, Gregersen (1999) investigated the 

behaviour of anxious students using two different teaching approaches. A total of 20 

undergraduate students participated in the 14-week experimental study. The control group 

followed the teacher-centred model, and the experimental group followed collaborative learning 

techniques. The FLCAS was used to measure anxiety. It was found that the collaborative group 

generally experienced less anxiety than the control group. Also, collaborative techniques 

increased the frequency of participation in the classroom. According to the author, increased 

participation could be because students are more comfortable working in small groups. However, 

the author reported that even although participation increased, it did not lead to greater language 

proficiency.  

Kurt and Atay’s study (2007) examined the impact of peer feedback on writing anxiety. 

A total of 86 prospective teachers enrolled in an English language course in a university 

participated in the experimental study. The experimental group worked in pairs and received peer 

feedback. The control group received only the teacher’s feedback. The eight-week study resulted 

in the experimental group showing less writing anxiety than the control group. The authors 

reported that the whole process of feedback and working in pairs helped to reduce writing 

anxiety.  

Similarly, Oludipe and Awokoya (2010) investigated the influence of Jigsaw II 

collaborative learning strategy on students’ anxiety for learning chemistry. The three-week 

quasi-experimental design took place with 120 senior secondary school students. In this study, 

findings revealed that the Jigsaw II learning group had significantly less anxiety than the teacher-

centred learning group. The researcher concluded that it was the “Positive interdependence 
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attribute, which made it possible for students to see that their success is dependent on their 

contributions, inclusion, and success of the other students in the group” (p. 35), which enabled 

the weaker students also to gain information and build their confidence.  

Likewise, Zarei and Abdi (2016) compared the effects of Jigsaw instructional strategy, 

blended learning and scaffolding strategy on learners’ reading anxiety in computer assisted and 

conventional contexts. In the experimental study were 171 intermediate level EFL students who 

were divided into three groups: Jigsaw strategy, blended learning and scaffolding strategy. The 

experimental results revealed that the Jigsaw technique caused less reading anxiety in both the 

computer assisted and the conventional context when compared with the other two groups.  

Apart from these outcomes, previous research studies also indicated that Jigsaw activities 

promoted critical thinking (Artut & Tarim, 2007; Huang et al., 2014; Perkins & Saris, 2001) and 

developed interpersonal skills (Alsa, 2010; Mengduo & Xiaoling, 2010). It also encouraged 

active learning (Huang et al., 2014; Mengduo & Xiaoling, 2010), increased students’ confidence 

(Azmin, 2016) and promoted a positive attitude towards learning (Artut & Tarim, 2007; Azmin, 

2016; Gambari & Yusuf, 2013; Moreno, 2009). Moreover, Jigsaw activities also motivated 

students to learn (Ghaith, 2003a; Ghaith, 2003b; Shaaban, 2006), helped them to develop 

friendships (Artut & Tarim, 2007; Perkins & Saris, 2001), made learning enjoyable (Kurt & 

Bensen, 2017) and improved students’ self-esteem (Anderson & Palmer, 1988).  

On the contrary, some studies have shown that not all outcomes were positive. For 

example, Shaaban (2006) studied the impact of Jigsaw II and whole class instruction on 

improving reading comprehension, vocabulary acquisition and motivation to read. The post-test-

only control group in the experimental design involved 44 grade five English as foreign language 

students. Shaaban (2006) hypothesised that students of Jigsaw II would perform better than the 
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students of the control group in learning outcomes. However, there was no greater improvement 

in reading and vocabulary acquisition using a Jigsaw II strategy. Shaaban (2006) argued that this 

could be because the participants were new to collaborative learning and, therefore, lacked the 

necessary collaborative skills required to achieve the goals. However, students were more 

motivated to read in the experimental group compared to the control group.  

Similarly, Ross, Seaborn and Wilson (2002) compared the effects of Jigsaw II and 

traditional instruction on academic achievement. The study included 58 secondary school 

students in a social studies class. This study also found no differences in academic achievement 

between Jigsaw II and traditional class approaches. Ross et al. (2002) stated that if students were 

trained and exposed to collaborative learning activities in the early years, the results may have 

been different. Ross and colleagues argued that the lack of previous experience may have 

influenced the results.  

Moreno (2009), likewise, examined three different learning approaches, individual, 

Jigsaw and collaborative learning, in a botany class. The participants were 87 undergraduate 

students. It was found that learners who followed the Jigsaw method were less able to transfer 

knowledge compared to individual groups and collaborative groups. However, the study also 

stated that the learners had no prior experience in the Jigsaw method, and the lower performance 

could be because of an unfamiliar method. The author stressed the importance of teaching 

cooperative skills before implementing collaborative learning strategies.  

Hänze and Berger (2007), in a similar vein, investigated the effect of the Jigsaw method 

with traditional instruction on academic performance in a physics class. Participants in the quasi-

experimental study were 137 secondary school students. It was found that there were no 

differences between the two teaching methods in terms of achievement gains. Similar results 
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were found in a study conducted by Thompson and Pledger (1998). Berger and Hänze (2009) 

indicated that Jigsaw learners gain less knowledge than learners in other collaborative conditions 

and Jigsaw may be successful for less challenging topics.  

In addition, Herrmann (2013) contended that implementing structured strategies is not 

enough to engage students if students are not motivated and do not have the intention to learn. 

Hence, students should be motivated to participate and engage in structured CL approaches. 

Also, Evcim and Ipek (2013) argued that for Jigsaw activities to be successful mutual trust is 

required, and all participants should cooperate and have basic social skills to carry out a task. 

Participants, likewise, should help each other and take equal responsibility.  

Summary. The literature presented thus far provides comprehensive though not 

unanimous evidence that Jigsaw II activities could promote teamwork skills, improve language 

performance and reduce anxiety as well as motivate students to learn. It can be argued, therefore, 

that Jigsaw II may be an effective strategy, and more research is necessary to explore the 

potential effects of mobile Jigsaw II activities on improving learning outcomes and reducing 

language anxiety. The effect of this recommendation serves as one of the aims of the current 

doctoral research.  

Factors and Shortcomings Associated with Collaborations 

Although many of the studies cited in this chapter reported the positive outcomes of 

mCSCL, there were also a few studies that reported no differences in student learning outcomes 

when CL was introduced (see, for example, Delgado-Almonte et al., 2010; Dehghan et al., 2017; 

Shaaban, 2006). According to research literature, there could be many factors and shortcomings 

associated with the successful implementation or hinderance of mCSCL effects on student 

outcomes. These factors and shortcomings are explored in the following section.  
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Factors influencing mCSCL effects on student outcomes. This section reviews the 

more prominent factors such as group size, group composition, duration of the intervention 

(Kutnick, 2014; Sung et al., 2017) and social interaction (Kreijns et al., 2003), all factors that 

could influence mCSCL effects on students outcomes. The subsequent section reviews the 

shortcoming of collaborations that may inhibit positive outcomes (Le, Janssen, & Wubbels, 

2018; Webb, 2013).  

Group size. The size of the group is an essential factor in promoting learning. It can 

impact interaction and group performance (Bertucci, Conte, Johnson, & Johnson, 2010; 

Chanchalor & Kammeungmai, 2011; Noroozi, Weinberger, Biemans, Mulder, & Chizari, 2012). 

However, there is no agreement regarding the optimal group size. Some studies have suggested 

that smaller groups (3–4) were more effective for learning (Dillenbourg, 1999; Lou et al., 1996; 

Zurita & Nussbaum, 2004b). For example, in a meta-analysis on class grouping and its 

association with student achievement, it was revealed that an optimal group size for learning was 

three to four (Lou et al., 1996). Kagan (2007) recommended a group of four as it would allow 

pair work, prevent odd members and encourage engagement. Likewise, Dillenbourg (1999), as 

well as Zurita and Nussbaum (2004b), suggested that the group size of three works best.  

Alternatively, some researchers have suggested that larger groups (5–7) worked best 

(AbuSeileek, 2012; Veerman & Veldhuis-Diermanse, 2001). For example, AbuSeileek (2012) 

reported in their study that a group of five outperformed group of two, three and four. This was, 

however, not the case for a group of six and seven. Researchers such as AbuSeileek (2012) have 

indicated that larger groups tend to have more diverse views and expertise, hence benefitting 

group discussions and overall performance. However, larger groups were also found to enable 

social loafing and free-riding by other researchers (Kerr, 1983; Noroozi et al., 2012). Free-riding 
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refers to “the problem of the non-performing group member who reaps the benefit of the 

accomplishments of the remaining group members without little or no cost to him/herself.” 

(Morris & Hayes, 1997, p. 3). 

In addition, it may be that team members in larger groups concentrate less and are 

exposed to greater distractions (Bertucci et al., 2010; Melero, Hernández-Leo, & Manatunga, 

2015). It appears that there are more issues with larger group sizes than smaller group sizes and 

pairs. For example, Bertucci et al. (2010) in an experimental study investigated the effects of 

group size on academic achievement, social support and self-esteem in a middle school. Bertucci 

and colleagues measured student achievement at the one third and two thirds through the 

semester points. They found that pairs performed better one third into the semester, whereas 

groups of four outperformed other groups of different size two thirds into the semester. 

According to Bertucci and colleagues, one possible reason could be that in larger groups 

teamwork becomes complex, as there are more interactions, and learners who are new to CL may 

find it challenging to manage both teamwork and taskwork, causing “cognitive overload” 

(individuals working on tasks beyond their capacity; Bertucci et al., 2010). The authors indicated 

that at an early stage of group work learners are still in the process of learning to work as a team, 

and this may hinder their task completion, resulting in lower achievement gains. However, as 

time passes, group members may become more skilled in working together and focus entirely on 

taskwork, resulting in better performance. This suggests that if students are new to CL, starting 

with pairs and then gradually increasing team members would likely result in better learning 

outcomes. 

In terms of mCSCL, most of the studies cited previously indicated that smaller groups 

containing three or four members performed better than larger groups. This was further 
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supported by a meta-analysis on the effects of mCSCL by Sung et al. (2017) and by Fu and 

Hwang’s (2018) systematic review on trends in mobile technology supported collaborative 

learning and its influences on learning outcomes. In addition, in small groups, learners have 

more time to ask questions, resulting in learning at a greater pace (Noroozi et al., 2012). Also, for 

effective CL, groups of four are often suggested (Kagan, 2007; Webb & Palincsar, 1996). In 

general, it seems that a vast majority of research suggests smaller groups of three to four 

members for mobile learning to have positive influences on students’ outcomes. 

Group composition. There are several ways in which groups can be composed. Group 

composition can be decided by the teacher, chosen by the students, or composed at random. 

Groups can also be either homogenous or heterogeneous (Resta & Laferrière, 2007). In 

homogenous grouping, students of comparable abilities are grouped, whereas in heterogeneous 

grouping, students of mixed abilities are grouped. A number of studies have suggested that 

heterogeneous grouping may yield better learning effects on students. For example, some 

researchers (Hooper & Hannafin, 1991; Noroozi et al., 2012) have indicated that heterogeneous 

grouping could improve interactions, critical thinking and interpersonal relationships. This could 

be because learners encounter diverse views, skills and resources (Kagan, 2007; Noroozi et al., 

2012). 

These researchers have also indicated that heterogeneous grouping can benefit both low 

and high ability students. Low ability students can benefit by learning from more knowledgeable 

peers, thus increasing their skills, and high ability students can achieve deeper learning by 

explaining and also by having an opportunity to practise skills (Hooper & Hannafin, 1991). 

Hooper and Hannafin (1991), in their study, found that low ability students’ scores improved in 

heterogeneous groups compared to a homogenous group. Also, low ability students interacted 
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more frequently in heterogeneous groups than in homogenous groups, whereas high ability 

students interacted at an equal rate in both groups. This finding is supported by leading advocates 

of CL (e.g., Stevens & Slavin, 1995; Kagan, 2007) who also argued that heterogeneous grouping 

is likely to improve learning outcomes.  

 Alternatively, some researchers (Abrami, Lou, Chambers, Poulsen, & Spence, 2000; Lou 

et al., 1996) have favoured homogenous grouping because learners are likely to share similar 

expectation goals. According to the same researchers, high ability students in heterogeneous 

groups do not get the opportunity to learn or develop because they are typically busy teaching the 

low ability students. As a result, high ability students in heterogeneous groups often report 

feeling bored or unchallenged (Lou et al., 1996). However, Hooper and Hannafin (1991) argued 

that high achievers in homogenous groups might interact less with each other. The low ability 

students are incapable of supporting each other in such a grouping, as homogenous grouping 

makes it difficult for peer support to take place in a meaningful and challenging way. Therefore, 

homogenous grouping may not result in beneficial learning.  

Most of the mCSCL studies have adopted heterogeneous grouping, as shown in Fu and 

Hwang’s (2018) systematic review on mobile collaborative learning. In addition, heterogeneous 

grouping aligns with Vygotsky’s ZPD (Alvarez et al., 2009), where a more knowledgeable other 

provides peer scaffolding. Mballo, Diop, Hotte and Niang (2017) asserted that heterogeneous 

grouping is the best approach to practice and promote the acquisition of social skills. In general, 

most researchers have recommended heterogeneous grouping for improved learning outcomes 

(Hooper & Hannafin, 1991; Mballo et al., 2017; Noroozi et al., 2012). 

Duration of the intervention. Numerous scholars have argued the importance of the 

duration of the intervention when adopting CL (Resta & Laferrière, 2007; Song, 2014b; Springer 
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et al., 1999; Sung et al., 2016). For example, Sung and colleagues’ (2017) research synthesis on 

mCSCL revealed that interventions shorter than one week did not have any major impact. It has 

been argued that interventions that last for less than one week do not allow participants to 

practise and develop soft skills and the time is short for participants to familiarise themselves 

with team members, tasks and procedures (Slavin, 1983; Sung et al., 2017).  

On the other hand, Sung and colleagues’ (2016) research synthesis on mobile devices 

indicated that technology interventions that lasted for more than six months also did not show 

any further improvement beyond the first month. According to Sung et al. (2017), the significant 

effects of mCSCL were more visible in the interventions that lasted between one to four weeks. 

However, Song (2014b) argued that positive results could be due to the novelty factor or 

Hawthorne effect (some participants may work harder because they are being studied), and may 

not be sustainable for a longer period. Sung et al. (2016) contended, therefore, that the 

intervention duration depends on the type of complexity of the experiment. For example, short-

term interventions may work for bite-size learning, whereas long-term intervention is required 

for methods such as inquiry and CL to work. In general, the results are debatable, and more 

research is needed in terms of intervention duration. 

Social interaction. Although these factors (group size, group composition, duration) have 

been identified as influencing mCSCL, Kreijns et al. (2003) stated that these variables are 

predicated on social interactions because “if there is no social interaction then there is also no 

real collaboration” (p. 338). In other words, group size, composition and duration of intervention 

do not lead to enhanced collaboration unless students interact with one another. Hence, social 

interaction is the vehicle for collaboration to take place (Johnson & Johnson, 2009; Kreijns et al., 

2003). In summary, the current section has reviewed the factors that could influence the learning 
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outcomes in mCSCL. The next section reviews the shortcomings of collaboration that are well 

understood in the literature to influence the success or hinderance of mCSCL effects on student 

outcomes. 

 Shortcomings of collaborations. Despite the potential benefits of CL, there are 

problems documented by the researchers that may inhibit its positive outcomes and negatively 

impact effective group work (Le et al., 2018; Webb, 2013). Some of the shortcomings, as 

suggested in the literature, are inability to explain, inability to seek help, lack of participation, 

conflicts, lack of social skills, cognitive overload, friendship and lack of language skills.  

Inability to provide an explanation. A peer member’s lack of ability to explain has been 

well documented (Roscoe & Chi, 2008; Ross, 2008). For example, Ross (2008) noted that 

students often provide an explanation that is poor in quality and does not benefit learning. Also, 

students rarely verify the kind of explanation they have provided and its effects on other 

students. In response to these critiques, Roscoe and colleagues have argued that it is important 

for students to be trained in how to explain and ask in-depth questions to ensure quality group 

discussions (Roscoe & Chi, 2008). Given these complexities and the need to train students, 

group discussions can be problematic or can result in different outcomes (Ross, 2008).   

Failure to seek help. Seeking help can play a crucial role in improving academic 

performance (Nelson-Le Gall, 1981). However, sometimes, students refrain from seeking help 

from their peers even though they may not understand the material or activity. According to 

Nelson-Le Gall (1981), there could be several reasons why students refuse to seek help. For 

example, students may not have the metacognitive skills to recognise that they need help. 

Alternatively, even if they are aware that they need help, they may fear being judged or be too 

shy to ask due to a past unfavourable experience (Horwitz, 1991). 



122 
 

 

Moreover, the traditional classroom structure which students may have been accustomed 

to previously may have created the feeling that it is undesirable to seek help. Also, when students 

do seek help, they might seek help from someone kind or friendly rather than someone more 

competent in the task. In addition, students may not know the method of asking for help, which 

might lead to ineffective collaboration between the help-giver and the help-seeker (Ross, 2008).   

Lack of participation. Lack of participation could also be a problem in group learning. 

Lack of participation can either be referred to as suppressed participation or non-participation. 

There are several possible reasons for lack of participation. One reason could be the participants’ 

personality. For example, extroverts might try to take over and dominate the groups, whereas 

introverts may feel too overwhelmed to talk in groups (Webb, 2013). Likewise, a student’s status 

can also influence group learning. Previous researchers (Lan et al., 2009; Webb, 2013) have 

posited that high status or more competent peers are usually more active and influential, whereas 

the low-status individuals are usually passive and contribute less. This is because low-status 

individuals feel that their contribution will be ignored or criticised by high achievers. For 

example, Lan et al. (2009) reported in their study that the low ability students had difficulty in 

cooperating with peers because they were often teased and criticised by peers for asking for help.  

Additionally, culture could also prevent students from participating in group work. A 

number of studies reported that students from different cultural backgrounds were shown to 

exhibit different levels of engagement and involvement in group work (Catterick, 2008; Wright 

& Lander, 2003). For example, Wright and Lander (2003) conducted a study in an Australian 

university and found that Asian students interacted less than Australian students during 

collaborative discussions. Similarly, Catterick (2008) stated that Chinese students struggled with 
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CL because they were more used to instructivist pedagogy. Therefore, culture could also impede 

students’ collaboration. 

Whereas some may not collaborate, other students may choose not to participate at all. 

Students may engage in social loafing or free-riding and profit from others without contributing. 

For example, Le et al. (2018), in a qualitative study, investigated the obstacles of CL. It was 

found that free-riding was the second obstacle for effective collaboration. The authors stated that 

due to free-riding, most of the participants developed negative attitude towards group work. 

Popov et al. (2012) also indicated free-riding as one of the challenges in their study and stated, 

“Indeed, when any group member does not contribute to the group work to his or her full 

potential, it negatively influences group climate, group participation and overall group 

performance” (p. 312).  

The negative effect of free-riding may turn into a sucker effect (a term coined by Kerr, 

1983) where active group members start contributing less when they realise that they have been 

taken for granted (Ruël, Bastiaans, & Nauta, 2003; Webb, 2013). According to Ruël and 

colleagues, sucker effect can be triggered by various factors such as type of activity, group size, 

characteristics of group members and group incentives. Hall and Buzwell (2013) suggested that 

peer assessment may help eliminate free-riders and also serve to reward students for their 

contribution. However, Le et al. (2018) contended that in some cultures, especially Asian 

countries, learners may rate their peers highly so that it does not affect their social relationship. 

Too little or too much cognitive conflict. Too little or too much conflict can also be a 

problem in CL. On the one hand, too little conflict can result in ideas not being challenged. Some 

of the students may agree to most of the ideas because of their concern regarding social 

relationships. Hence task-related problems may remain unsolved (Chiu & Khoo, 2003). Also, 
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due to limited conflicts, learners may not be able to construct new knowledge due to minimal 

interactions, discussions and negotiations. On the other hand, too much conflict can also be a 

problem as students fail to come to a common shared understanding or make wise decisions, as 

each one wants to win the argument and there is no mutual understanding among members 

(Webb, 2013). This can hinder achievement of collaborative goals and may lead to unsuccessful 

group work (Chiu & Khoo, 2003). 

Lack of collaboration skills or social skills. Lack of collaboration skills or social skills 

(such as communication, trust, support, resolving conflicts; see Johnson & Johnson, 2009) may 

also impede group participation and learning outcomes, as unskilled students are unable to 

cooperate efficiently and may contribute less (Johnson & Johnson, 2009; Le et al., 2018). 

According to Bertucci et al. (2010), students who lack communication skills or teamwork skills 

may not participate or may find it too overwhelming to manage collaboration and taskwork 

because teamwork requires a great deal of coordination. For example, Popov et al. (2012), in 

their study, found that a lack of collaborative skills prevented students from connecting and 

contributing to group goals. Similarly, Le et al. (2018) reported that most students acknowledged 

they did not know how to collaborate initially and “their lack of collaborative skills such as 

accepting opposing viewpoints, giving elaborate explanations, providing and receiving help, and 

negotiating prevented them working productively in groups” (p. 110).  

Likewise, Chung and Lo (2006) found that CL did not improve teamwork competency 

and suggested that a longer duration would be needed and teachers should guide the students to 

work cooperatively with patience. The participants in Chung and Lo’s (2006) study were new to 

CL and did not have collaboration skills. Bertucci et al. (2010) indicated that it takes time to 

build skills such as leadership, communication, trust-building, decision-making and conflict 
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resolution. Similarly, Kutnick (2014) argued that group work skills cannot be developed 

overnight. They must be introduced gradually and developed over time.  

Although CL can develop social skills, students must have some fundamental skills. 

Otherwise, CL may not achieve its purpose (Dyson, Colby, & Barratt, 2016; Page, 2017). This is 

because group work can be hard to practise, as it requires learners to perform both cognitive and 

social tasks simultaneously (Bertucci et al., 2010; Burdett, 2003). Therefore, “to facilitate such a 

complex endeavour, group members must be trained and acquire a set of social skills” (Butera & 

Buchs, 2019, p. 116).  

Friendship and limited language proficiency. In addition, to the previously mentioned 

problems, friendship (Le et al., 2018) and lack of language skills (Popov et al., 2012) were also 

found to inhibit CL. For instance, Le et al. (2018) found that students cared more about their 

friendships and did not criticise or argue to avoid a negative effect. Also, they dedicated more 

time discussing their social life than to learning, suggesting that friendship might impede CL. 

Popov et al. (2012) investigated multicultural student group work and found that limited 

language proficiency was one of the barriers in teamwork as students were unable to 

communicate. This argument can also be found in other studies where the authors argued that 

limited language proficiency is likely to hinder collaboration (Gregersen & Horwitz, 2002; 

MacIntyre, 2017). In addition to language skills, learners must also have digital literacy in order 

to work effectively in a mobile collaborative learning environment “to maximise their 

communicational, informational and collaborative options in the contemporary era” (Pengrum, 

2019, p 269). 

Collectivist society. Although the literature indicates that people from collectivist cultures 

(i.e., “we” group) may cooperate more than people from individualistic cultures (i.e., “I” group; 
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Hofstede & Hofstede, 2005), there is a possibility that collectivist culture could also hinder CL. 

In a collectivist society, group members may behave favourably and agree to most of the ideas in 

order to avoid hurting and being judged by their peers. They may also refrain from conflicts to 

maintain harmony and social relationships (Marambe, Vermunt, & Boshuizen, 2012). 

Additionally, social desirability is very common in a collectivist society such as India and Sri 

Lanka (Hofstede & Hofstede, 2005). For example, Perera and Eysenck (1984), in a cross-cultural 

study on personality of Sri Lankans and British, found that Sri Lankan participants’ scored 

higher means on social desirability compared to the British participants. Therefore, it can be 

suggested that a collectivist culture may impede the achievement of CL goals. 

Cognitive overload and device distractions. Factors such as cognitive overload (Chu, 

2014; Kuznekoff & Titsworth, 2013) and device distractions (Dehghan et al., 2017; Ogunduyile, 

2013) can also impede students’ achievement gains in a mobile environment. For instance, Chu 

(2014) investigated the negative effects of mobile learning on achievement and cognitive load. 

Participants in the experimental study were 64 elementary school students, who were grouped 

into experimental (mobile learning mode) and control (traditional instructional mode). The 

results indicated that there were no differences between the experimental group and the control 

group in achievement. Chu (2014) argued that the non-significant group differences in 

achievement are most likely due to high cognitive load. The author contended that mobile 

learning can be complex (handling taskwork and technology), and it is challenging for learners to 

manage taskwork and technology simultaneously within a short time period. Hence, mobile 

devices can cause working memories to be overloaded. Similarly, Dillenbourg, Pierre and 

Betancourt (2006) asserted that any kind of interaction with CSCL at the initial stage could 
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potentially cause cognitive overload due to the additional load of computer interaction along 

with collaboration load.   

Kuznekoff and Titsworth (2013) examined the impact of mobile devices on student 

learning. The experimental study had 47 undergraduate students grouped into control, low 

distraction and high distraction conditions. It was found that students who used mobile phones 

during the class lecture wrote less, recalled less and performed more poorly on multiple choice 

questions, compared to students who did not use mobile phones. Students who did not use 

mobile phones wrote down more notes and recalled more information than the high-distraction 

mobile group, indicating that students who did not use mobile devices performed better overall 

in their study. Given these complexities, CL, with or without technology, can be problematic and 

can result in different outcomes. 

This section has reviewed the factors and shortcomings associated with the successful 

implementation or hinderance of mCSCL effects on student outcomes. Although a number of 

methodological shortcomings were identified in some studies, and their findings are thus viewed 

with caution, these were outnumbered by other sound studies that found positive influences of 

mCSCL on student learning outcomes at all education levels. The factors and shortcomings 

identified would likely be minimised by adopting mobile Jigsaw II activities, where every 

individual is accountable and interdependent.  

Research Gap 

A comprehensive and critical review of the studies concerning mCSCL has been 

presented in this chapter. A discernible gap was identified from these studies: lack of studies in 

the field of mCSCL in terms of teamwork skills, language performance and language anxiety. In 

addition, few studies had adopted Jigsaw II activities even though Jigsaw II activities had been 
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empirically shown to promote teamwork skills, improve language learning and reduce language 

anxiety. Moreover, to date, no study has investigated if there are any differences between mobile 

Jigsaw II CL, face-to-face Jigsaw II CL and traditional learning in terms of their effect on 

learners’ performance, teamwork skills and language anxiety. Also, the latter three constructs 

have been investigated individually. The present study will, therefore, bring the three constructs 

together with three different groups (i.e., comparison, face-to-face Jigsaw II and mobile Jigsaw 

II) in a quasi-experimental setting. 

In addition, the review of the research literature indicated that while mCSCL improves 

learning outcomes, there is limited empirical research on mCSCL (Sung et al., 2017) and most of 

the research has focused mainly on the K-12 setting (Hsu & Ching, 2013). Hence, the present 

study explores the gaps identified in the research and whether or not mCSCL benefits learners in 

a higher education setting.  

Furthermore, most of the empirical studies in mCSCL have been conducted in Western 

cultural settings (Zhang, 2013). According to Gu, Wang and Mason (2017) and Zhang (2013), it 

is crucial to re-examine in different cultural settings to validate existing findings because the 

learning and teaching methods shown to be effective in one culture may not be successful in 

other cultures (Cronjé, 2006). For example, Wright and Lander (2003) found in their study that 

in group discussions Asian students interacted less than Australian students. Similarly, Catterick 

(2008) found that Chinese students struggled with CL pedagogy because they were more used to 

instructivist pedagogy. Therefore, more empirical evidence is required in order to explore 

whether or not mCSCL benefits learners in the new context (Sung et al., 2017; Zhang, 2013).  

The lack of studies exploring Jigsaw II activities with mobile devices (Fu & Hwang, 

2018; Sung et al., 2017), limited empirical studies on mCSCL (Sung et al., 2017), specifically in 
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a higher education setting (e.g., vocational education centres) and the need to re-examine in 

different cultural settings to validate the findings (Zhang, 2013) indicates a gap in the research. 

This study, therefore, examines the effects of mobile Jigsaw II activities on learners’ teamwork 

skills, language performance and language anxiety by employing a quasi-experimental mixed-

method design in TVET in Sri Lanka.  

Research Questions 

 In response to the identified research gaps, this project employed a quasi-experimental 

mixed-method design to investigate the potential influences of mobile Jigsaw II on the three 

variables: teamwork skills, language performance and language anxiety in TVET in Sri Lanka.  

The research questions, therefore, are: 

1. What are the potential influences of mobile Jigsaw II activities on students’ teamwork 

skills in TVET in Sri Lanka? 

2. What are the potential influences of mobile Jigsaw II activities on students’ language 

performance in TVET in Sri Lanka? 

3. What are the potential influences of mobile Jigsaw II activities on students’ language 

anxiety in TVET in Sri Lanka? 

The following chapter presents the research method used to address each corresponding research 

questions.   
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METHODS 

Synopsis 

This chapter presents the methods employed for data collection and data analysis. The 

current chapter begins with a description of the research design, followed by an introduction to 

the context of the research study. The chapter then introduces and elaborates the research 

approach for both the preliminary and main study that comprise this thesis.  

The preliminary study consists of two phases. The first phase aimed to understand 

teachers’ perceptions and their classroom practices and to gather contextual and background data 

to help refine the intervention before it was fully implemented in the main study. For instance, it 

was reported by the teachers that there were no standardised instruments to measure language 

performance. Therefore, a multiple choice question (MCQ) test was developed with the help of 

three expert subject teachers. The aim of the second phase was to pilot the newly developed 

MCQ test on a large scale to ascertain validity and reliability. The structure of phase one and 

phase two of the preliminary study are discussed in greater detail later in this chapter. 

Following the preliminary study, the main study was conducted. The purpose of the main 

study was to measure the learning outcomes of the research participants in terms of their 

teamwork skills, language performance and language anxiety. The main study employed a quasi-

experimental, mixed-method design and focused on three different teaching methods: the 

traditional teacher-centred (i.e., the comparison condition), face-to-face Jigsaw II activities (i.e., 

treatment 1) and mobile Jigsaw II activities (i.e., treatment 2). The quasi-experimental study took 

over eight weeks, with 94 participants, in a TVET centre in Sri Lanka and is described later in 

greater detail. 
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Following the discussion of the main study, the chapter then presents the research 

instruments employed to measure the participants’ achievement outcomes and self-reported 

perceptions of teamwork skills and language anxiety. Next, the chapter discusses the reliability, 

validity and trustworthiness of the instruments. Finally, the research procedures are presented, 

and a summary concludes the chapter.  

Research Design 

The current study sought to investigate the potential influences of mobile Jigsaw II 

activities on students’ teamwork, language performance and language anxiety. A quasi-

experimental mixed-method design was employed in the study. Quasi-experiments are the type 

of experiments in which researchers cannot randomly assign participants (Creswell & Creswell, 

2017). In this study, the random assignment of students to experimental and comparison groups 

was not possible as it would interfere with, or alter, the natural education setting of the institution 

in which this research took place. According to White and Arzi (2005), “random selection is 

rarely convenient or even possible in educational research” (p. 141), and researchers need to 

work with whatever is available in order to avoid disrupting the classrooms (White & Arzi, 

2005). 

Similarly, Cook (2002) has also stated that random assignment is “rare in research on the 

effectiveness of strategies to improve student performance” (p. 195). Though true experiments 

are much preferred as participants are randomly assigned, quasi-experimental designs are still 

“worth using in many instances in which [randomised controlled experiments] are impossible” 

(Campbell & Stanley, 1963, p. 217). Hence, the present study adopted a quasi-experimental 

design because randomisation was not possible.  
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Other approaches such as Design-based research (DBR) though can result in some 

valuable findings require extended time, resources and multiple iterations to refine the theory 

(Dede, 2004; Zheng, 2015) which did not suit the context of this study due to time and logistic 

constraints. Quasi-experimental designs take less time and logistic supports than other 

approaches (Reeves, McKenney, & Herrington, 2011). Hence, quasi-experimental was 

considered a more feasible approach for this study. Further, in DBR, it is difficult to determine 

whether to continue or abandon as standards do not exist to judge the effectiveness (Dede, 2004). 

Also, literature agrees that the findings of DBR cannot be generalised from a sample to a large 

population (Barab & Squire, 2004; Zheng, 2015) and are not replicable in other settings because 

DBR is contextual dependent (Design-Based Research Collective, 2003). Therefore, it can be 

argued that quasi-experiments are more generalisable and have better external validity when 

compared to DBR (see Chapter Three; external validity).  

Furthermore, the use of the quasi-experimental design in the current study is in line with 

the popular use of such methods in the field of mCSCL. For example, Lai and Wu (2006) 

employed a quasi-experimental design to examine the effects of mobile collaborative learning on 

learners’ attitude and performance. Likewise, Sánchez and Olivares (2011) also implemented a 

quasi-experimental design to measure the development of problem-solving and collaboration 

skills using mobile educational games. Similarly, those authors could not assign students 

randomly to control versus experimental groups. Also, as the quasi-experimental research is 

conducted in natural education settings, if the intervention works with all the classroom 

complexity, then there is a potential that it might work in other similar settings as well (Hatch & 

Farhady, 1982; Muijs, 2010). Hence, quasi-experimental design was considered appropriate for 

this study. 
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In addition, a mixed-method approach was used to evaluate the learning outcomes (i.e., 

teamwork skills, language performance and language anxiety). A mixed-method approach was 

employed because it allows the researcher “to draw on the strengths and minimise the 

weaknesses of both types of research” (Connelly, 2009, p. 31). The mixed-method approach 

combines both quantitative (close-ended) and qualitative (open-ended) data. This provides a 

better understanding of the phenomenon rather than either the numbers or narrative alone and 

also allows for the triangulation of data (Creswell & Clark, 2011). There are many ways of 

approaching mixed-method designs. In the current study, a convergent (or concurrent) mixed-

method design was considered a suitable approach. According to Creswell and Clark (2018), 

convergent is a type of design where both quantitative data and qualitative data are collected in 

parallel and analysed separately. After analysing separately, the data are then merged and 

interpreted (see Figure 3.1).  

 

Figure 3.1. Convergent research design 
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The intention behind adopting a convergent design in this study was to gain a 

comprehensive understanding of the research problem and also to triangulate the data. 

Triangulating the data is essential because “no single item of information (unless coming from an 

elite unimpeachable source) should ever be given serious consideration unless it can be 

triangulated” (Lincoln, 1985, p. 283). Also, triangulation allows the researcher to interpret the 

extent to which the results corroborate, converge, diverge or contradict (Creswell & Clark, 2011; 

Creswell & Clark, 2018). According to Brannen (2005), corroboration is just one possibility of 

triangulation, and there are another four possibilities: elaboration or expansion, limitation, 

complementarity and contradictions. The reason for collecting both quantitative and qualitative 

data was, therefore, not only to corroborate results but also to seek any divergence or 

contradiction in the results. This strategy would allow more significant insights to be brought 

into the problem than would be acquired by either kind of data independently (Creswell & Clark, 

2011). Also, if there are any discrepancies or divergence in results, these “can lead to an enriched 

explanation of the research problem” (Clark & Creswell, 2008, p. 115). The current research, 

therefore, employed a quasi-experimental mixed-method study as a suitable research method in 

order to provide a more holistic view of the outcomes (Cohen, Manion, & Morrison, 2002). The 

next section of this chapter discusses the context of the research study.   

Context of the Research Study 

The participants of the current study were teachers and students of the Building Career 

Skills module of a vocational education training centre in Colombo, Sri Lanka. The key intention 

of vocational training centres is to reach the rural mass of the country and to provide them with 

skills necessary for employment both nationally and globally. Therefore, career skills modules 

such as Building Career Skills, Developing Career Skills and Advancing Career Skills were 
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introduced in 2016.2 These modules are mandatory for all the students who follow the National 

Vocational Qualification (NVQ) programmes. The main reason for the implementation of these 

modules was to provide students with basic employment skills given that various research 

reports had indicated that one of the possible causes for youth unemployment in Sri Lanka could 

be the lack of soft skills (e.g., teamwork skills) and English language. Hence, introducing these 

modules was considered essential to secure youth employment in the near future.  

The Building Career Skills module covers basic English language and soft skills. At the 

end of the course, students should be able to understand and use simple expressions to 

communicate, read and write effectively in English, understand the structure of English language 

and be able to work effectively individually and in harmony with others. The duration of the 

course is six months, and it is taught once a week for three hours for students of NVQ level one.  

Project Overview 

This study aimed to investigate whether the incorporation of mobile Jigsaw II activities 

would benefit students of the Building Career Skills course in TVET in Sri Lanka in order to 

foster teamwork skills, language performance and alleviate language anxiety. After obtaining 

ethical approval (Ref. 019544) from the University of Auckland Human Participants Ethics 

Committee (UAHPEC), a total of 317 students were selected using purposeful sampling. 

The number of participants differed for each phase (see Table 3.1). An overview of the 

research process, broken down into each phase and its instruments, is shown in Table 3.1. Figure 

3.2 is a graphic representation of the research design. A detailed discussion of each phase 

follows, as does a description of the intervention process, data collection instruments used, and 

 
2 The details of the courses within TVET can be accessed from http://www.tvec.gov.lk/?page_id=2228  

 

http://www.tvec.gov.lk/?page_id=2228
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the quality assurance checks to guarantee reliability, validity and trustworthiness of those 

instruments. The chapter concludes with a data analysis plan, ethical considerations and a 

chapter summary. 

Table 3.1 

Research Process: Aims, Instruments Used and Participants (N = 317) 

Phase Aims Instruments Participants 
Preliminary Phase One To understand 

teachers’ perception, 
practices and their 
students’ attitudes 
towards learning 

Semi-structured 
interviews and 
classroom field notes 

Two teachers and 
17 students 

Preliminary Phase Two  To pilot and validate 
assessment tool 

MCQ test  200 students 

Intervention Phase To measure the 
learning outcomes 
(teamwork, language 
performance & 
language anxiety 

Questionnaires, MCQ 
test, open-ended 
questions and field 
notes  

One teacher and 
94 students  
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Figure 3.2. The research design of the current thesis 
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Preliminary Study: Phase One 

The main purpose of phase one was to interview the two participant teachers, train the 

teachers, observe their classrooms, and to test the instrument with the participant students. The 

preliminary study took place three months prior to the intervention. In the first month of the 

preliminary study, participant teachers were interviewed and field notes were taken to gather 

contextual and background data to help refine the intervention before it was fully implemented in 

the main study. In the second month of the preliminary study, the two teachers who volunteered 

to participate were trained and were asked to practise the new methods in each of their 

classrooms so that they could confidently teach the new methods during the intervention.  

Participants. A total of 17 students from the level one class and 2 teachers of the 

Building Career Skills module at a vocational training centre in Sri Lanka participated in phase 

one. Of those 17 participants, 9 (70.6%) self-identified as male students, and 8 (29.4%) self-

identified as female students. Both teacher participants self-identified as females; one had five 

years of teaching experience, and the other had two years of teaching experience. All the 

participants were Sri Lankan. It should be noted that all participants in the preliminary study 

were different from the participants of the main study.  

Semi-structured interviews. The main reason for conducting the semi-structured 

interviews with the teachers was to refine the intervention for the main study. For example, when 

asked if they were familiar with CL techniques, both the teachers replied that they have never 

heard of CL. However, both teachers preferred a student-centred approach. Likewise, they had 

used mobile devices only for searching and were also not aware of how mobile devices could be 

used for collaboration. Through these interviews, it was realised that the teachers would need to 

be trained prior to the intervention so that they were prepared and comfortable to teach with 
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these new methods. Hence, the teacher training workshop was conducted after the interview. 

Illustrative examples of questions from the interview are provided here. (For the complete 

questions, see Appendix D) 

1. What is the current teaching method? 

2. Do you use group activities in your class? 

3. If so, do students actively participate in group work? 

4. Do you think more group activities should be included in the coursework? 

Teacher training workshop. In the second month of phase one, participant teachers 

were invited to attend a workshop in order to be trained in CL techniques. The workshop was 

taught by the researcher. The training lasted over six hours at the vocational training centre. In 

the first two hours, participant teachers were introduced to CL techniques and mobile technology 

for learning (see Appendix A for the workshop handouts). After this introduction, participants 

discussed their opinions, advantages, difficulties, drawbacks and their own experience with the 

mobile device for learning and teaching. In the next hour, social constructivism theory (SCT) 

was introduced to participants and it was explained to them how SCT could promote learning in 

their classrooms. In the afternoon session, participant teachers practised both face-to-face Jigsaw 

II activities and mobile Jigsaw II activities.  

Teachers were also trained in how to form a team for teamwork activities. For example, 

studies showed that smaller groups and heterogeneous groups do better than larger groups and 

homogenous groups (Hooper & Hannafin, 1991; Noroozi et al., 2012). Therefore, explaining 

team formation to the teachers was also crucial. Following a range of presentations, hands-on 

experience and informal discussions, teachers verbally expressed their confidence in the new 

teaching method. Also, during the workshop, teachers were encouraged to start practising the 
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new teaching method with their current classes for four weeks to familiarise themselves with the 

new methods and to become more confident before the intervention began (i.e., the main study). 

The next section describes the classroom trials on CL. 

Collaborative learning techniques: trials and lesson plan. In phase one, the teachers 

were asked to apply the new teaching techniques they learned during the workshop for four 

weeks in their respective classes. The researcher was also present in the classroom to guide and 

support the teachers. This was to ensure that the teachers were fully aware of the CL techniques 

and competent enough to carry out the intervention independently. While supporting the 

teachers, the researcher also took notes to record students’ feedback.  

For instance, during this trial it was found that Google Docs was inconvenient as the 

mobile screens were tiny, and teachers were finding it difficult to work with. Also, teachers 

indicated they were unfamiliar with Google Docs and that their students preferred WhatsApp to 

Google Docs. Therefore, WhatsApp was selected as collaborative software for the intervention. 

The classroom practice prepared teachers for both the face-to-face Jigsaw II activities and mobile 

Jigsaw II activities. In addition, the researcher, in collaboration with the teachers, developed 

lesson plans for both face-to-face Jigsaw II and mobile Jigsaw II approach (see Appendix B for 

the complete lesson plans). These lesson plans were used as a part of the intervention that took 

place in the main study.  

Field notes. During the preliminary study, the researcher also recorded field notes which 

served to help refine the intervention and triangulate the data during the analysis. The notes 

concerned verbal interactions in the classroom and the informal conversations that took place 

between the teachers and the researcher and between the researcher and the students. For 

instance, during a conversation between the researcher and the teachers, one teacher mentioned: 
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“we do not teach soft skills; it was assumed that through group work, students’ will be able to 

learn soft skills”. Therefore, it was essential to deliver a workshop to raise awareness among the 

students and to teach them basic teamwork skills.  

Moreover, during the field observations, it was also apparent that the students were 

anxious about speaking in English. They appeared shy and refrained from participating in class 

activities (see Appendix C for sample field notes). Also, it was reported by the teachers that there 

was no standardised assessment tool to measure language performance at their institution. 

Therefore, an instrument was required to be developed to measure students’ language 

performance. Thus, the interviews and field notes helped the researcher gain a holistic view of 

the current education system, teachers’ practices and students’ attitudes towards learning.   

Instrument development and piloting. This section presents the process of developing the 

Achievement Test (i.e., the multiple choice questions to measure language performance). The 

subsequent sections will address the piloting of the three instruments in terms of clarity, 

readability and time required to complete the instruments.  

Development of the achievement test (AT). An achievement test was developed by the 

researcher because vocational training centres in Sri Lanka did not use any standardised 

assessment tool to measure language performance. Furthermore, because the module was newly 

implemented, there were no module-specific instruments available for the researcher to select 

from the literature. It was important, therefore, to develop an assessment test to measure 

language performance. The process of developing the test is shown in Figure 3.3 and also 

explained, step by step, in the subsequent section. 
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Figure 3.3. Achievement test process 

In an educational setting, many forms of measuring tools are used, such as short answers, 

essays, oral examinations and multiple choice questions (MCQs). For the present study, MCQs 

were considered as a suitable option to assess participants language performance. This was 

because “MCQ items usually give more content coverage of a body of knowledge or a range of 

cognitive skills when compared with short answer items, essays or other types of constructed 

response task” (Haladyna, 2004, p. 49). In addition, MCQs can also cover a wide range of 

material within a shorter period using single test administration (Burton, Sudweeks, Merrill, & 

Wood, 1990) and the format allows for a “reduction of assessment bias as the results can be 

measured more objectively than other forms of assessment” (Douglas, Wilson, & Ennis, 2012, p. 

111). MCQ tests are also a good format for increasing reliability (Argüelles Álvarez & Pablo-

Lerchundi, 2012) and, in this study, would also enable the researcher to administer it efficiently 

and easily score 100 participants without bias.  

To develop the MCQ test, the researcher followed the guidelines on developing and 

validating multiple choice tests proposed by Haladyna (2004). The development of MCQ test 

items began by examining the subject objectives, syllabus and past assessment papers of the 

Building Career Skills module. Based on the syllabus, subject objectives and past assessment 
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papers, 50 MCQ test items were developed. (For the complete MCQ test, see Appendix E) The 

pool of 50 MCQ items was then divided into three sections:  

1. Grammar, vocabulary and sentence writing (Section A) 

2. Basic communications (Sections B & C) 

3. Reading comprehension (Section D) 

Section A of the MCQ test consisted of items related to grammar, vocabulary and 

sentence writing. Section B and C consisted of items related to basic communication. Section D 

consisted of items associated with reading comprehension. The resources used to develop the 

items in each of the three sections were: Building Career Skills textbook (Wijesinha, 2016) and 

past assessment papers.  

Furthermore, the past assessment papers helped in understanding the standard format and 

also the type of questions on which students of TVET were previously tested. For example, in a 

past assessment paper students were asked to underline the correct form of the verb. Identifying 

verbs was also part of the learning outcomes in the content objectives (see Table 3.3). Such 

questions were, therefore, transformed into MCQ type questions with four options (see Table 

3.2). MCQ tests with four options (three distractors and one correct answer) are usually 

recommended by most test developers and is a format that is widely used (Gierl, Bulut, Guo, & 

Zhang, 2017). 
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Table 3.2 

Example of the Question Developed from the Past Paper 

Past Assessment Paper Newly Developed Tool (AT) 
 

Complete the following sentences by 
underlining the correct form of the verb given in 
the bracket. 
 
I usually………….. (Watch, watches, watching) 
films. 

We can’t go out. It’s __________ now. 
 

a) Rain 
 

b) Raining 
 

c) Rained 
 

d) Rains 
 

 

 

However, some of the past assessment questions required short answers and some were 

no longer part of the new syllabus. Therefore, syllabus and content objectives were also used to 

develop MCQ items. For a full outline of the syllabus, subject objectives and past assessment 

paper, see Appendix G, and for the newly developed MCQ test, see Appendix E. 

Table 3.3 

Subject Objectives 

Topics Objectives 
Adjectives 
 

• Students should learn as many adjectives as possible related to 
people, places, animals and food 

• They should be able to describe nouns using relevant adjectives 
 

Adverbs 
 

• Able to identify adverbs of time, manner and place 
• Use adverbs in their own sentences 

Past Tense • Able to identify regular and irregular verbs 
• To describe about a past incident. Example: Last Holiday 

 
Basic Communication 
(BC) 

• Interact with others politely and appropriately 
• Ask for and offer help 
• Make suggestions 
• Give dates 

 
Reading Comprehension 
& Loud Reading 

• Should understand the difference between loud and silent reading 
• Read and understand a passage 
• Learn the correct pronunciation 
• Use pauses and emphases for effective speaking when loud reading 
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Content validity is an important step for validating MCQ tests (Haladyna, 2004). In order 

to achieve content validity, three English language expert teachers who worked at TVET were 

consulted. After consulting the experts, some questions were removed or changed due to these 

questions being either no longer part of the syllabus, too vague for the students or too difficult to 

answer. For example, teachers believed that two questions (e.g., Q5 & Q6) were no longer part 

of the syllabus and three others (e.g., Q15, Q16 & Q20) would be too difficult for the students to 

answer. Those five questions were discarded from the test. Further, the experts also felt that two 

questions (e.g., Q23 & Q24) would be too easy, and three others (e.g., Q30, Q33 & Q34) were 

ambiguous. For a complete list of discarded questions, see Appendix F. After the questions had 

been deleted, the final test consisted of 40 items and was used for the subsequent test.  

Piloting instruments. This section discusses the piloting of the newly developed 

instrument and the two pre-existing instruments (i.e., Teamwork Skills Questionnaire and 

Foreign Language Classroom Anxiety Scale) in terms of clarity, readability and time taken to 

complete the instruments. 

A trial of instruments is crucial as it can reveal the deficiencies of the instruments (Cohen 

et al., 2002). In this study, the Achievement Test (AT) was a newly developed instrument. 

Therefore, it was essential to pilot the instrument to obtain participants’ feedback in terms of 

“clarity, errors, readability, impartiality, appropriateness of the type and format of the questions 

and time required to complete [the MCQ test and] the questionnaires” (Fraser, Fahlman, Arscott, 

& Guillot, 2018, p. 269). In addition to the MCQ test, piloting the Teamwork Skills 

Questionnaire (TSQ) and Foreign Language Classroom Anxiety Scale (FLCAS) was also crucial 

because these instruments were intended to be used in a different cultural setting. Modifications 
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of items or translation may have been required. The same participants from phase one took part 

in the pilot.  

Testing the achievement test (AT). During the think-aloud process, students were asked to 

comment on the readability, clarity and appropriateness of the instrument. Most students did not 

have any issues with the questions. That is, the students did not find any question confusing, out 

of syllabus or irrelevant to the subject. However, a few students did ask for some of the terms to 

be translated into their native language, but that was not related to the clarity of the questions. 

All 17 participants completed the tests and there were no incomplete tests. The content of the test 

remained unchanged, as most of the feedback received was due to participants’ inadequate 

subject knowledge. However, participants’ suggestions to make changes to the order of the 

questions were taken into consideration. As a result, a few questions were reordered under 

grammar, basic communication and reading comprehension. With regard to the time, the AT 

instructions indicated that the 40 questions could be completed within 60 minutes. In the pilot, 

participants took 50–55 minutes to complete the test. 

Testing the teamwork skills questionnaire (TSQ). During the think-aloud process, 

students did not find any items confusing or hard to read except for terms such as ‘politeness’, 

‘conflict’ and ‘emphasis’. These three words were difficult for participating students to 

comprehend, and they asked for these words to be translated into their native language. 

Furthermore, this was their first time attempting a questionnaire. Hence, they also asked to have 

the process of answering the questionnaire explained to them. However, there were no 

incomplete questionnaires. All 17 participants completed the questionnaires. There was no 

revision to the instrument, as it would compromise the validity and reliability of the instrument. 

Terms like politeness, conflict and emphasis were taken into consideration to make sure that they 
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were translated either by the teacher or the researcher during the pre- and post-test. The TSQ is a 

10-minute self-report questionnaire (O’Neil, Lee, Wang & Mulkey, 1999), and the student 

participants took 12–15 minutes to complete the questionnaire. 

Testing the foreign language classroom anxiety scale (FLCAS). There were no 

unanswered questions. During the think-aloud process, the participant students indicated no 

issues with the questionnaire. That is, the students did not find any items confusing or hard to 

read. However, they did request an explanation on how to attempt the questionnaire as this was 

their first time. In addition, there were no incomplete questionnaires. All 17 participants 

completed the questionnaires. There was no revision to the instrument, as the participants did not 

find any item ambiguous or difficult to understand. The time to complete the questionnaire 

ranged from 10–15 minutes. The following section presents phase two of the preliminary study, 

which includes piloting the MCQ test on a large scale to ascertain the validity and reliability of 

the instrument. 

Preliminary Study: Phase Two 

Phase two was carried out to pilot the AT on a large scale. This was to improve the 

quality of the test and to establish the reliability of the test. The test was distributed during the 

last week of the semester to a new sample of 200 students. After the tests were completed by the 

students, test statistics and item analysis were performed on each of the items to improve the 

quality and the reliability of the test. The procedures adapted to measure the internal reliability 

and to analyse the items of the MCQ test are presented in the following section. Complete results 

of the tests are presented in Chapter Four. 

Participants. A new sample of 200 students from NVQ level one of the Building Career 

Skills module at a vocational training centre in Sri Lanka participated in phase two. Of the 200 
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participants, 187 participants returned the tests. Of these participants, 74.9 % were self-identified 

males (n = 140) and 25.1 % were self-identified females (n = 47). The tests were taken during 

class time.  

Test statistics and item analysis of the achievement test (AT). Item analysis was 

performed on the test items using Microsoft Excel. Item analysis is a simple procedure that is 

followed after the test has been administered. It allows measuring the quality and reliability of 

the items and the test as a whole. Conversely, it also shows which items were too easy or too 

difficult to answer, allowing revision of the test items in order to improve the quality and 

reliability of the test (Ebel, 1986; Miller, Linn, & Gronlund, 2009; Shakil, 2008). The three most 

common statistics reported in an item analysis for an MCQ test are the item difficulty, item 

discrimination and distractor efficiency (Kline, 2000; Quaigrain & Arhin, 2007). 

Item difficulty. Item difficulty, or difficulty of index (p-value), is the measure of 

difficulty of an item (Shakil, 2008). This index represents the percentage of students who 

correctly answered the item (Quaigrain & Arhin, 2007). That is, the higher the percentage, the 

easier the item was (conversely, the lower the percentage, the harder the item was). It is 

generally recommended that an item be accepted if the p-value falls between .20 and .80 (Mitra, 

Nagaraja, Ponnudurai, & Judson, 2009; Aiken, 1979). For this study, therefore, items with a p-

value (difficulty index) between 20% to 80% were considered good and acceptable. Items with a 

p-value (difficulty index) less than 20% were considered ‘too difficult’, and those with more than 

80% were considered ‘too easy’. For each test item and its level of difficulty index, see Table 

3.4. Results are discussed in Chapter Four. 
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Table 3.4 

Test Items and Difficulty Index 

Item Number Difficulty Index Item Number Difficulty Index 
1 0.75 21 0.75 
2 0.91 22 0.77 
3 0.53 23 0.65 
4 0.55 24 0.76 
5 0.73 25 0.78 
6 0.73 26 0.19 
7 0.42 27 0.7 
8 0.68 28 0.79 
9 0.72 29 0.77 

10 0.77 30 0.74 
11 0.79 31 0.75 
12 0.4 32 0.74 
13 0.52 33 0.62 
14 0.68 34 0.65 
15 0.74 35 0.7 
16 0.64 36 0.53 
17 0.63 37 0.58 
18 0.51 38 0.72 
19 0.58 39 0.69 
20 0.55 40 0.79 

Note. Items with p-value outside 0.2–0.8 are shown in bold, indicating either too easy or too 

difficult. 

Discrimination index (DI). A discrimination index (DI) allows for distinguishing 

between the low scorers and high scores. For example, if a large proportion of high achievers 

select the correct answers and a small proportion of low achievers also get it right, then it is said 

that the item  positively discriminated and that it is contributing to the test purpose (Ebel, 1986). 

However, if a large proportion of low achievers score more on an item than the high achievers, 

then it is said to be negatively discriminating. In this study, the discrimination index was based 

on Ebel’s (1972) guidelines on classical test theory item analysis (see Table 3.5). Classical test 
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theory is a common framework used “to improve test analysis and test refinement procedures” 

(Bichi, 2016, p. 27). For each test item and its discrimination index, see Table 3.6. 

Table 3.5  

Discrimination Index based on Ebel’s (1972) Guiding Principle  

Discrimination Index  
If DI ≤ 0.19, then the item should be eliminated or completely revised. 

If 0.20 ≤ DI ≤ 0.29, then the item is marginal and needs revision. 

If 0.30 ≤ DI ≤ 0.39, then little or no revision is required. 
 

Table 3.6  

Test Items and Discrimination Index 

Item Number Discrimination Index Item Number Discrimination Index 
1 0.42 21 0.34 
2 0.18 22 0.36 
3 0.3 23 0.64 
4 0.34 24 0.52 
5 0.42 25 0.4 
6 0.36 26 0 
7 0.34 27 0.64 
8 0.54 28 0.38 
9 0.4 29 0.48 

10 0.56 30 0.4 
11 0.42 31 0.38 
12 0.32 32 0.38 
13 0.38 33 0.36 
14 0.64 34 0.48 
15 0.54 35 0.48 
16 0.34 36 0.62 
17 0.56 37 0.3 
18 0.32 38 0.36 
19 0.58 39 0.34 
20 0.46 40 0.5 

Note. Items shown in bold are DI ≤ 0.19 and should be revised or discarded. 
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Distractor efficiency. Other important factors that need to be considered whenever MCQ 

tests are developed are the distractors (Hughes, 2003). Distractors are plausible but incorrect 

answers. If the distractors are not selected by the low achievers, they can be considered 

ineffective and need to be revised or removed. According to Malau-Aduli and Zimitat (2012), a 

good MCQ test is one in which at least a few students choose each distractor. Distractor 

efficiency allows identification of whether the items were constructed well or failed to achieve 

their purpose (Hingorjo & Jaleel, 2012). Distractors can be termed as functional distractors (FD) 

and non-functional distractors (NDF). Functional distractors (FD) are those items that are 

selected by more than 5% of the students, and non-functional distractors (NFD) are those that are 

selected by less than 5% of the students and should be either revised or removed (Haladyna & 

Downing, 1993).  

According to Lane, Raymond and Haladyna (2016), there is no specific scoring method 

to identify NFD and evaluating can be done through guessing or by applying 5% as suggested by 

Haladyna and Downing (1993). That is, any item selected by less than 5% of the students should 

be either removed or revised (Haladyna & Downing, 1993) as “low-frequency distractors suggest 

implausibility” (Lane et al., p. 402). Nonetheless, Hughes (2003) stated that “care should be 

taken in the case of easy items where there may not be many incorrect responses to be shared 

among the different distractors” unless tested on a large sample size (p. 228).  

The present MCQ test had 40 items with 4 options to select: one as the key answer and 

three distractors. The functional distractors were considered for analysis in order to determine the 

quality of each item. That is, the more functional distractors, the better the quality of the item. 

Hingorjo and Jaleel (2012) stated that a good quality MCQ test would have more than 50% 

functional distractors. Each test item and its distractor efficiency based on 5% criteria are 
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presented in Table 3.7, which shows that most of the items have good functional distractors.  

Once the item analysis was complete, the items with high and low difficulty indexes and items 

with a low discrimination index were omitted. For complete results of the test analysis, see 

Chapter Four, Table 4.3.  

Table 3.7  

Test Items and Distractor Efficiency 

Item Number Distractor Efficiency Item Number Distractor Efficiency 
1 0.33 21 0.67 
2 0.33 22 0.67 
3 0.67 23 1.00 
4 1.00 24 1.00 
5 0.67 25 0.33 
6 0.67 26 0.67 
7 0.67 27 1.00 
8 0.33 28 0.67 
9 1.00 29 0.67 

10 0.67 30 1.00 
11 0.33 31 0.67 
12 1.00 32 0.67 
13 1.00 33 0.67 
14 1.00 34 1.00 
15 0.67 35 1.00 
16 0.67 36 0.67 
17 1.00 37 1.00 
18 1.00 38 0.67 
19 1.00 39 0.67 
20 1.00 40 0.33 

 

Reliability. Reliability refers to the extent to which the test scores are consistent. Miller, 

Linn and Gronlund (2009) stated that after validity, the next most important characteristic of 

assessment to check is the reliability of the test scores. To check the reliability of the test data, 

different types of measures exist. According to McMillan and Schumacher (2010), “five methods 

of reliability exist: stability (test-retest), equivalence, equivalence and stability, internal 
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consistency (split-half, Kuder-Richardson, Cronbach’s alpha), and agreement” (p. 181). In this 

study, Kuder-Richardson (KR-20) was used to calculate the internal reliability of the test data. 

This is because previous studies indicated that in tests in which responses are either zero or one, 

the KR-20 is a more appropriate and widely accepted method for estimating test reliability (Ebel, 

1986; Miller et al., 2009; Shakil, 2008). KR-20 is similar to Cronbach alpha except that it is used 

for dichotomous values. Fraenkel, Wallen and Hyun (2012) asserted that KR-20 should be of .70 

and above to indicate a reliable measure. Hence, value > 0.7 was taken into consideration to 

ascertain the reliability of the MCQ test.  

Research instruments: Preliminary study. Two further types of instruments, semi-

structured interviews and field notes were used to collect data in the preliminary study.  

Semi-structured interviews with participant teachers. The semi-structured interviews 

were carried out with the two participant teachers. The reason for conducting semi-structured 

interviews was to obtain more flexible and open-ended answers from the teachers, which could 

help in understanding their beliefs, teaching practices and their students’ attitude towards 

learning. The semi-structured interviews were also used to gather contextual and background 

data to help refine the intervention before it was fully implemented in the main study.  

According to Hitchcock and Hughes (1995), semi-structured interviews allow “depth to 

be achieved by providing the opportunity on the part of the interviewer to probe and expand the 

interviewee’s responses” (p. 157). In this study also, participants were required to clarify, expand 

and elaborate on the answers so that the researcher could obtain a clear idea of how the current 

education system functions and also to probe when necessary. This probing would not have been 

possible with structured interviews, as the interviewer would not have much freedom to change 

the questions (Cohen et al., 2002). As a result, semi-structured interviews were considered 
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suitable for this study. The interviews were audio recorded and transcribed. The interviews 

allowed the researcher to understand more about the current teaching methods, teachers’ 

perceptions towards student-centred learning, CL and the use of mobile devices in classrooms as 

well as the students’ attitudes towards learning.  

The questions were designed with consideration given to the prompts and probes to learn 

more about the process (Cohen et al., 2002). For example, prompts such as “What are your views 

on group work?” or “What is the current teaching method?” and probes such as “If so do 

students actively participate in group work?” or “Do you think more group activities should be in 

the coursework?” were used so that participants could clarify, expand, elaborate and provide 

thorough answers (Cohen et al., 2002). For the complete interview questions, see Appendix D. 

Field notes. The researcher took notes while observing two classrooms (one for each 

teacher) before and after the teachers’ training workshop. These notes were unstructured and 

were needed to refine the intervention that was going to take place later in the study and also to 

help triangulate the data during the analysis. Phillippi and Lauderdale (2018) stated that field 

notes permit researchers to reflect, observe environments and interactions closely and enhance 

the data, and provide a rich description which can be used for analysis (Ary, 2010). 

In this study, the researcher wanted to record the classroom setting, verbal and observed 

behaviour between the teacher and the students’, as well as the researcher’s own thoughts and 

reflections (Miles & Huberman, 1994) to help improve the intervention and to triangulate data. 

Therefore, field notes were considered important for this study. The notes were taken during the 

class. The notes were mostly about classroom interactions, students’ behaviour in the class, with 

and without the mobile device, and students’ apparent attitude towards language learning. For 

example, it was observed that some of the students were not very interactive, preferred to speak 
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in their native language and that there was no focus on teaching teamwork skills or soft skills. 

Also, they did not have any written exams and a few of the students were not motivated to learn 

English. Through these notes, the researcher was able to have a more comprehensive view of 

what was happening in the class. Likewise, field notes added richness to the data and helped to 

refine the intervention (see Appendix C for sample field notes). 

Main Study: Intervention 

The main study was carried out over eight weeks, from January to the end of March 

2018. A quasi-experimental mixed-method design was employed for the main study. The three 

classes were randomly assigned to one of the following three teaching groups: traditional 

instruction (comparison group; n = 31), face-to-face Jigsaw II approach (treatment 1; n = 32), 

and mobile Jigsaw II approach (treatment 2; n = 31). The lessons for the intervention study were 

planned during the preliminary study. The lessons were designed according to Jigsaw II activities 

for face-to-face Jigsaw II group and mobile Jigsaw II group (see Appendix B for complete lesson 

plans). The comparison group followed the traditional classroom instructions and did not receive 

any aspects of the intervention.  

To answer the three questions, three different data collection instruments were used: 

Teamwork Skills Questionnaire (TSQ), Achievement Test (AT), and Foreign Language 

Classroom Anxiety Scale (FLCAS). All three instruments were administered pre- and post-

intervention to each of the three classes. Additionally, open-ended surveys were administered 

post-intervention to the mobile Jigsaw II group and the teacher who taught all the three classes to 

obtain comprehensive feedback and to complement the quantitative results.  

Participants. A new sample of 100 students from three classes enrolled in a mandatory 

Building Career Skills course, and a teacher who taught all three classes at a vocational training 
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centre in Sri Lanka participated in this study. However, during the intervention, six student 

participants dropped out of the course, resulting in their missing the post-test data. Only 

participants who completed both pre- and post-test were taken as the sample for this study (N = 

94). Of these participants, 74.5% were self-identified males (n = 70), and 25.5% were self-

identified females (n = 24). Overall, the majority of student participants (N = 94, 75.5%) were 

between 18 and 24 years of age (M = 20.39, SD = 4.38). The gender and the age of learners who 

participated in the main study are presented in Table 3.8.  

Table 3.8 

 Demographic Characteristics of Participants (N = 94) 

Characteristics n % 
Gender 
 Male 70 74.5 
 Female 24 25.5 
Total 94 100 
   
Age 
12–17 15 16.0 
18–24 71 75.5 
25–34 6 6.4 
35–44 1 1.1 
45–54 1 1.0 
Total 94 100 

 

Baseline data and workshop for students. To establish baseline data, all three groups 

were administered pre-test surveys. Once the baseline data had been collected, the students of 

face-to-face Jigsaw II group and mobile Jigsaw II group were invited to attend the workshop 

separately in order to be trained in Jigsaw activities and teamwork skills. The workshop was 

taught by the researcher. During the workshop, the students of the face-to-face Jigsaw II group 

(i.e., treatment 1) were introduced to CL and Jigsaw II activities. In addition, students were also 

taught basic teamwork skills so they could work effectively in groups. Following the 
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introduction, students were invited to participate in face-to-face Jigsaw II activity. This was to 

familiarise the students with the Jigsaw II method prior to the intervention (see Appendix H for 

workshop handouts). 

Similarly, students of the mobile Jigsaw II group (i.e., treatment 2) were also introduced 

to CL, Jigsaw II activities and basic teamwork skills. In addition, the mobile Jigsaw II group was 

also introduced to mobile CL. Following the introduction, the students of the mobile Jigsaw II 

group were invited to participate in a Jigsaw II activity using their mobile devices. The students 

of the mobile Jigsaw II group were provided with internet data. The comparison group did not 

attend the workshop but were given the opportunity to attend a mobile collaborative workshop 

taught by the researcher following the intervention.  

Intervention process. This section discusses the intervention process that took place 

following collection of the baseline data. According to Mutch (2005), three consecutive stages 

are involved in a quasi-experimental process: “establishing the baseline data; providing the 

intervention and measuring the results” (p. 117). Once the baseline data had been collected, as 

discussed earlier, the next step was to provide the intervention to the participants: the face-to-

face Jigsaw II group and the mobile Jigsaw II group. Three steps were involved in providing the 

intervention: team formation (size, composition and duration); technique adaptation (Jigsaw II); 

and evaluation of individual and group scores (see Figure 3.4).  
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Figure 3.4. The intervention process 

Team formation. Based on the pre-test AT scores, heterogeneous groups were formed as 

previous literature suggested that heterogeneous groups have better effects on CL and support 

both low ability and high ability students (Hooper & Hannafin, 1991; Mballo et al., 2017; 

Noroozi et al., 2012). Furthermore, in addition to group composition, group size was also taken 

into account as it can influence performance (Noroozi et al., 2012). Groups were divided into 

four, as groups containing three or four members was considered more appropriate for mCSCL 

(Sung et al., 2017), as discussed in Chapter Two. 

Moreover, groups can be formal, informal or base groups (Johnson, 1991). Due to the 

nature of this study, the formal group was chosen because it provided the best fit for developing 

teamwork skills. In formal groups, a fixed team of students work together over a period of time 

to complete a task or assignment, and this helps to develop group cohesion (Ahrumugam, 2015). 
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The same process of team formation was followed for both the face-to-face Jigsaw II group and 

the mobile Jigsaw II group. 

Technique adaptation. From the several CL techniques available, this study focused on 

Jigsaw II activities based on the gap identified in Chapter Two. In addition, Jigsaw II was chosen 

due to its positive effects on language learning (Ghaith & El-Malak, 2004; Sahin, 2010), 

teamwork skills (Artut & Tarim, 2007; Perkins & Saris, 2001; Voyles, Bailey, & Durik, 2015) 

and language anxiety (Kurt & Atay, 2007; Oludipe & Awokoya, 2010). For a detailed review of 

the literature discussing Jigsaw II activities, see Chapter Two. 

Jigsaw II is a cycle of activities. First, the teacher introduces the topic and its subtopics. 

After the topics are introduced, each group leader takes the responsibility of assigning subtopics 

to its members. After each member has studied their respective topic, they break out of their 

home groups and meet with the other students who have the same topics as ‘expert groups’. In 

the expert group, students discuss their topics and try to answer the questions assigned by the 

teacher. After the discussions have concluded, the students return to their home group and take a 

turn to teach their peers their topics, based on the findings and discussions from their expert 

group. Eventually, all the members will have learned from their peers and will have benefited 

from each other. Once the activity is over, students take individual tests. Finally, group marks are 

averaged based on each student’s performance, and the winning group is declared. Examples of 

activities that took place during the intervention, for the face-to-face Jigsaw II group and for the 

mobile Jigsaw II group, are presented in Table 3.9. Both lessons were taught by the same teacher 

on the topic ‘Adjectives’. Figure 3.5. illustrates the Jigsaw II activity that took place during the 

lesson using WhatsApp groups.  
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Table 3.9 

An Example of Face-to-Face Jigsaw II Activities and Mobile Jigsaw II Activities 

Topic Objectives 

Adjectives 
 

• Students should learn many adjectives as possible related to people, places, animals and food 
• They should be able to describe nouns using appropriate adjectives 
• They should be able to write a story using the adjectives learned 
• They should do a group presentation after the lesson 

Method  

 

Face-to-face Jigsaw II 
collaborative learning (Inside 
the class) 

This lesson was about adjectives. First, the teacher introduced the lesson to the students and assigned topics for 

each expert group. For example, expert group one: places; expert group two: animals etc. 

All the details were written on the whiteboard. Along with the topics, the teacher also wrote down the instructions 

for the students to follow. For example, “Describe nouns using adjectives and write sentences using the adjectives 

and read out to the class”. Second, she asked them to start working in their ‘home group’. She handed over four 

topics to each group, as there were four members in each group. Each group had a leader and the leader was 

responsible for coordinating and communicating with the rest of the members in selecting the topics. 

After coordinating, each student in the group took responsibility for their own content and tried to find as many 

adjectives as possible related to their topic individually. Then, after the allocated time set by the teacher was over, 

they all moved to the ‘expert group’ to discuss the topic and questions given by the teacher. 

After the allocated time was over, they returned to the home group. Each student took a turn to explain their topic 

to their home group. Meanwhile, other students were listening, noting down and were asking questions when 

necessary. Each group wrote a story combining all the adjectives they learned and submitted the story to the 

teacher. The teacher then asked them to write another story which should include all the adjectives they learned in 

the class and to present it in the next class. In the following week, before the new lesson started, all the groups had 
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to present the story to the class. After presenting the story, they took an individual test to assess their content 

knowledge. Lastly, tests were individually scored, and group scores were averaged. This was to build competition 

between groups to incentivise them to work harder and to encourage each other. 

 

Mobile Jigsaw II collaborative 

learning (Inside the class) 

The lesson introduction was similar to face-to-face Jigsaw II. After the introduction of the lesson, the teacher 

added students to expert groups on WhatsApp and wrote down the instructions that needed to be followed in the 

expert groups. Once the teacher finished with the explanation and discussion with the students, she asked them to 

start working in their WhatsApp ‘home group’. She posted four topics in each group. Each group leader 

coordinated virtually the topics among the members. 

Subsequently, each member of the group took responsibility to learn their content and tried to find as many 

adjectives as possible related to their topic. They were encouraged to use the internet to find adjectives. Then, 

after the allocated time set by the teacher was over, they all moved virtually to the ‘expert group’ to discuss the 

topic and questions given by the teacher. 

Once the allocated time was over, they returned virtually to their home group. Each student took a turn in the 

WhatsApp group to explain and discuss their topics. After discussing, each group had to write a story combining 

all the adjectives they learned. The teacher then asked them to write another story, which should include all the 

adjectives they learned in the class and present it in the next class. They were advised to work as a team online 

and discuss on WhatsApp both inside and outside the class.  

In the following week, before the new lesson started, all the groups had to present the story to the class. After 

presenting the story, they took an individual test. This was to assess their content knowledge. 

Lastly, tests were individually scored, and group scores were averaged. This was to build competition between 

groups to incentivise them to work harder and to encourage each other. 
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Figure 3.5. Mobile Jigsaw II activities on WhatsApp 
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All other seven lessons were carried out similarly (total eight lessons). For all the 

eight lessons, students of the mobile Jigsaw II group were provided with internet data. In 

addition, students were informed that extra internet data would be offered to those who 

actively engage in mobile Jigsaw II activities. The incentives (i.e., extra mobile data) were 

offered to encourage participation and to reduce free-riding.  

Evaluation. Individual scores and team scores are both necessary to achieve group 

goals (Slavin, 2012). According to Slavin (2012), “studies that incorporate group goals and 

individual accountability show substantial positive effects” in learning outcomes (p. 234). 

Group scores motivate each individual to contribute. Individual accountability is also 

important as group success should be based on individual learning and not just the end 

product. This can be achieved by first testing the individuals and then averaging their group 

scores (Slavin, 2012). This is the main difference between the original Jigsaw and Jigsaw II, 

wherein Jigsaw II students are assessed both individually and group-wise where group marks 

are averaged. This builds competition and encourages students to work harder and to help 

each other to study the material and to achieve common goals (Slavin, 1996) as discussed in 

Chapter Two. The third step of the quasi-experimental study involves measuring the results, 

as previously discussed (the results are presented in Chapter Four and Five).  

Fidelity check. To ensure intervention fidelity, the researcher was present in all three 

classes. This was to ensure that no collaborative activities were introduced in the comparison 

class and that the lesson plans were delivered as intended in all three classes (i.e., adhered to 

the conditions).  

Research instruments: Main study. To answer the research questions related to the 

effects of mobile Jigsaw II activities on teamwork skills, language performance and language 

anxiety, seven data gathering instruments were used in this research: (a) Teamwork Skills 

Questionnaire (TSQ) measuring six areas of teamwork; (b) Foreign Language Classroom 



164 
 

 

Anxiety Scale (FLCAS) measuring three areas of anxiety; (c) Achievement Test (AT) 

measuring language performance; (d) WhatsApp analysis exploring the patterns in the 

interaction; (e) open-ended questions measuring students’ perception; (f) open-ended 

questions measuring teacher’s perception; and (g) field notes to capture the classroom 

environment. The following section will discuss the quantitative data collection instruments: 

TSQ, FLCAS, AT and WhatsApp Interactions. The subsequent section will discuss 

qualitative data collection instruments employed in this study. 

 Teamwork skills questionnaire (TSQ). The questionnaire was divided into two parts. 

Part A consisted of 13 questions and was intended to gather participants’ background 

information such as gender, age, the course they were following, and information related to 

access to computers and smartphones, use of smartphones for learning and the type of social 

media apps they used daily. Part B measured participants’ teamwork skills. To measure 

teamwork skills, the selected instrument for the current study was the TSQ (O’Neil et al., 

1999). For the full version of the TSQ questionnaire, see Appendix I. 

The TSQ instrument was chosen because it is a cost-effective way to measure 

teamwork indirectly (Brungardt, 2009) and because of its reported high reliability and 

validity. For example, Marshall et al. (2006) used the TSQ to investigate participants from 

four settings: (a) 269 participants from the U.S. Marine Corps Aviation Logistics Squadron; 

(b) 273 participants from a Taiwanese Electronics company; (c) 120 participants from Asian 

American junior and high school students; and (d) 149 participants from a sample of nurses 

in Australia (Marshall, 2003). All four studies in different settings yielded acceptable levels 

of internal consistency as measured by Cronbach’s alpha greater than .70. In addition, as 

shown in Table 3.10, the Cronbach alpha measure of internal consistency reliability for 

varied populations ranged from .84 to .97 (Al-Alawneh, Meqdadi, Al-Refai, Khdair, & 

Malkawi, 2011; Brungardt, 2009; Hsieh & O’Neil, 2002; Marshall, 2003). 
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Table 3.10 

 Cronbach’s Alpha Coefficients for the TSQ across Various Populations 

Subscales  

 

U.S 
Marine 
Corps 
(Kuehl, 
2001) 

Taiwanese 
Electronics 
Company 
(Chen, 
2002) 

Asian 
American 
and High 
School 
(Hsieh, 
2002) 

Australia 
Nurses 
(Marshall, 
2003) 

Leadership 
(Brungardt, 
2009) 

(Al-
Alawneh 
et al., 
2011) 

Coordination  .76 .79 .70 .81 .70 .83 

Decision  .82 .85 .81 .86 .72 .80 

Leadership  .86 .88 .88 .92 .84 .92 

Interpersonal  .85 .86 .78 .86 .77 .93 

Adaptability  .81 .85 .78 .86 .69 .96 

Communication .84 .81 .73 .86 .71 .96 

 

Confirmatory factor analysis (CFA) was used in previous studies to measure the 

construct validity of the TSQ instrument (Al-Alawneh et al., 2011). A multi-group analysis of 

four samples performed by Marshall et al. (2006) revealed acceptable model fit: chi-square = 

310.67, Df  = 51, χ2/df = 6.09, NFI = .918, NNFI = .918, CFI = .931 and RMSEA = .08 with a 

90% of confidence interval between 0.71 and .088. According to Marshall et al. (2006), even 

though the χ2/df ratio was above 3.0, the remaining fit indices indicate the teamwork model 

was a good fit using six dimensions. These results were consistent with the previous multi-

group analysis performed on the TSQ by O’Neil, Wang, Lee, Mulkey and Baker (2003). The 

TSQ questionnaire has six scales: (a) decision-making; (b) communication; (c) leadership; (d) 

interpersonal skills; (e) adaptability; and (f) coordination (O’Neil et al., 1997, p. 413). For 

factors, definitions and sample items, see Table 3.11. All items were scored on a 4-point 

Likert scale (‘1’ for ‘Almost never’, ‘2’ for ‘Sometimes’, ‘3’ for ‘Often’ and ‘4’ for ‘Almost 

always’). 
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Table 3.11  

Factors, Definition and Sample Items of Teamwork Skills Questionnaire (Kuehl, 2001) 

Factor Definition Sample Item 
Decision-
making  

“Using available information to make 
team decisions.” 

“When I work as part of a team, 
I know the process of making a 
decision.”  

Leadership  “Providing direction for the team.” “When I work as part of a team, 
I exercise leadership.” 

Interpersonal 
skills  

“Interacting cooperatively with other 
team members.” 

“When I work as part of a team, 
I respect the thoughts and 
opinions of others in the team.” 

Communication   “The overall exchange of clear and 
accurate information.” 

“When I work as part of a team, 
I willingly contribute solutions 
to resolve problems.” 

Coordination “Organising team activities to 
complete a task on time.” 

“When I work as part of a team, 
I track other team members’ 
progress.” 

Adaptability  “Recognising problems and 
responding appropriately.” 

“When I work as part of a team, 
I willingly contribute solutions 
to resolve problems.” 

 

Foreign language classroom anxiety scale (FLCAS). To identify any changes in the 

students’ language anxiety levels before and after the intervention, the Foreign Language 

Classroom Anxiety Scale (FLCAS) was used. The FLCAS was designed by Horwitz et al. 

(1986) and is the most commonly used scale for assessing foreign language anxiety. The 

instrument has been validated for internal reliability, test-retest reliability and construct 

validity in many previous studies and has demonstrated a good reliability (Huang et al., 2010; 

Trang 2012). For example, in a study conducted by Horwitz et al. (1986), internal reliability 

of the FLCAS showed an alpha coefficient of .93, and test-retest reliability over eight weeks 

was r = .83, p = .001, n = 78 (see also Aida, 1994). In addition, Horwitz et al.’s (1986) theory 

on foreign language anxiety is widely recognised (Trang, 2012). FLCAS was considered a 

suitable instrument, therefore, to measure language anxiety in this study. 

The FLCAS consists of 33 items and uses a 5-point Likert scale, with responses 

ranging from “Strongly Disagree” to “Strongly Agree” with 3 being the mid-point (i.e., 
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Neither Agree or Disagree, see Appendix I for the full version of the questionnaire). In 

FLCAS, higher score indicates higher anxiety (Aida, 1994). For example, scores for 

positively worded items range from 5 to 1, whereas scores for negatively worded items are 

reversed (range from 1 to 5). The scale measures three factors: communication apprehension, 

test anxiety and fear of negative evaluation (Horwitz, 1991; Horwitz et al., 1986). For factors, 

definitions and sample items of the FLCAS, see Table 3.12.  

Table 3.12  

Factors, Definitions and Sample Items of the Foreign Language Anxiety Scale 

Factor Definition Items 
Communication 
apprehension 

“Communication apprehension is 
described as learners’ shyness resulting 
from anxiety while using a foreign 
language to communicate.”  
 

“I never feel quite sure of 
myself when I am 
speaking in my English 
class.” 

Test anxiety  “Language learners’ fear of failure or 
poor performance leads to test anxiety.” 

“I tremble when I know 
that I am going to be 
called in English class.” 
 

Fear of negative 
evaluation  

“Fear of negative evaluation is referred 
to as apprehension, avoidance, and 
expectation of a detrimental evaluation 
by others.” 

“I keep thinking that the 
other students are better at 
English than I am.” 

 

Achievement test (AT). The assessment tool, Achievement Test (AT), developed, 

piloted and validated in the preliminary study was used to measure language performance. 

The reliability measured by Kuder-Richardson (KR-20) was 0.83, which indicated a reliable 

score (Fraenkel et al., 2012). The finalised AT comprises 38 items and consists of 4 sections 

(see Appendix E for the complete test). 

WhatsApp interactions. WhatsApp interaction patterns were also explored to examine 

whether all the groups contributed similarly or not. To analyse the interactions, transcripts of 

all groups were downloaded (see Appendix N for a sample transcript), and the total number 

of words and voice messages posted by each participant were counted and recorded under 
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each group category. In addition, the mean of total word count and standard deviation for 

each group was also calculated. The following section discusses the qualitative instruments: 

open-ended questions and field notes.  

Open-ended questions. The open-ended questions were administered post-

intervention to the mobile Jigsaw II group (i.e., treatment 2) and the teacher who taught all 

the three classes. The reason for conducting open-ended questions was to obtain more 

comprehensive feedback from the participants in regard to the new teaching method (Cohen, 

2018) and to provide participants with an opportunity to freely express their views in their 

own words (Krosnick & Presser, 2010). Equally, it was essential to add richness to data for 

analysis, which would not have been possible with close-ended questions due to the 

limitation of pre-set categories (Cohen, 2018). Therefore, open-ended questions were 

considered necessary for this study.  

The open-ended questions for the participant students consisted of 12 questions 

requiring the students to describe in detail their opinions towards the new teaching method in 

regard to improving teamwork, language skills and reducing language anxiety. The questions 

were carefully constructed using themes identified from a review of the literature and 

designed considering the prompts and probes (Cohen et al., 2002). For example, prompts 

such as “What problems did you face in learning English using this method?” or “What kind 

of teamwork skills (communication, leadership, decision-making, adaptability, coordination 

or interpersonal skills) were you able to improve?”, and probes such as “Did you actively 

exchange ideas with other group members online? If yes, in class or outside the class?” 

Alternatively, “Did you actively exchange ideas with other group members online? If yes, in 

class or outside the class?” were included in the open-ended questions so that participants 

could clarify, expand, elaborate and provide thorough answers (Cohen et al., 2002), thus 
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adding richness to the data. For the complete participant students’ open-ended questions see 

Appendix I. 

The open-ended questions for the participant teacher consisted of 14 questions, which 

 were also carefully constructed using the themes identified from the review of the literature 

and designed considering the prompts and probes (Cohen et al., 2002). The reason for 

interviewing after the intervention was to gain the teacher’s perspective in regard to the new 

teaching methods and also to triangulate data. Illustrative examples of open-ended questions 

are provided here; for the complete questions, see Appendix I. 

1. Do you think mobile Jigsaw method helped improve English language skills? If yes, 

what kind of English language skills (Speaking, writing, listening or reading) were 

your students able to improve? 

2. What problems did you face in teaching English using this method? List at least four 

problems. 

Field notes. Field notes were taken in order to record students’ interactions, apparent 

attitude towards learning and participation in the activity. Equally, notes were taken to 

capture researcher’s own thoughts and reflections (Miles & Huberman, 1994). Phillippi and 

Lauderdale (2018) stated that field notes permit researchers to reflect, observe environments 

and interactions closely, enhance the data and provide a rich description which can be used 

for analysis (Ary, 2010). Therefore, taking notes was the best possible way to record 

researcher’s insights and to capture participants’ behaviour (i.e., verbal and observed) in their 

classrooms (Miles & Huberman, 1994). 

In the current study, notes were required not only to triangulate the data but also to 

gain a deeper understanding of future research. As a result, field notes were considered 

essential in the current study. These notes were taken during the class hours. The notes taken 

were mostly about students’ interest in the activity, their participation and their apparent 
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behaviour in the classroom while working with the device. For example, the researcher noted 

that there were a lot of other distractions and students continued to play with devices instead 

of focusing on the activity. The researcher also noted that she could hear the students 

conversing in Sinhala (see Appendix P for sample field notes). Through these notes, the 

researcher was able to gain a more holistic view of what was happening in the class. 

Likewise, it added richness to the data and helped to answer questions that were not possible 

with quantitative data alone.  

Reliability, Validity and Trustworthiness 

This section discusses the reliability, validity and trustworthiness of the instruments 

employed in this study. Considering the mixed-method approach, the study was carried out 

by maintaining the criteria of both quantitative data (reliability and validity) and qualitative 

data (trustworthiness). Firstly, the reliability and validity of the quantitative methods are 

discussed, followed by the trustworthiness of the qualitative methods.  

Internal consistency and reliability of the scales. This section presents the 

reliability of the three instruments used in the study: AT, TSQ and FLCAS. The AT was a 

multiple choice question (MCQ) test and was used to measure language performance. The 

reliability of the test was evaluated using KR-20 as it is the most common method to measure 

the internal consistency of MCQ tests (Ebel, 1986; Miller et al., 2009; Shakil, 2008). 

Fraenkel et al. (2012) asserted that KR-20 should be of .70 and above to indicate a reliable 

measure. Additionally, TSQ and FLCAS instruments were used to measure teamwork skills 

and language anxiety. Both instruments utilised Likert-type scales. Kline (2000) criteria of 

Cronbach alpha was applied to interpret the level of reliability: (α >0.9) = Excellent; (0.7< α 

<0.9) = Good; (0.6< α <0.7) = Acceptable; (0.5< α <0.7) = Poor; and (α <0.5) = 

Unacceptable. In this study, some of the sub-constructs had poor reliability. Therefore, some 

of the items had to be removed.  
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Achievement test and its reliability. After the deletion of the two items, as previously 

discussed, the reliability measured by Kuder-Richardson (KR-20) was 0.83, which indicated 

a reliable score (Fraenkel et al., 2012). No further changes, therefore, were made to the 

instrument.  

TSQ and its internal consistency. For this study, it was not possible to validate the 

constructs using confirmatory factor analysis because of the small sample size (see 

Tabachnick & Fidell, 2007). Therefore, the researcher investigated the internal consistency 

using Cronbach alpha. All factors demonstrated acceptable levels of internal reliability with 

alpha above .60 value (Kline, 2000). The reliability of the instrument, as indicated by the 

alpha for each sub-construct, was satisfactory for both pre- and post-test. Summarised results 

from the reliability analysis of each sub-construct and its related Cronbach’s alpha are 

presented in Table 3.13, and expanded results from the reliability analysis are presented in 

Table 3.14 and Table 3.15. 

Table 3.13  

Sub-constructs and Alphas of the TSQ 

Factors α  
(pre-intervention) 

α  
(post-intervention) 

Adaptability .64 .63 
Communication .76 .72 
Coordination .61 .73 
Decision-making .73 .69 
Interpersonal Skills .72 .83 
Leadership .78 .75 
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Table 3.14 

Pre-Intervention Survey (TSQ) 

Sub-constructs and 
Alpha 

Items Corrected Item-Total 
Correlation 

If Item Deleted 

Adaptability 

α = .64 

 15 
 21 
 26 
 30 
 34 

 

 .43 
 .37 
 .34 
 .29 
 .55 

 

 .58 
 .60 
 .61 
 .63 
 .50 

 

Communication 

α = .76 

 2 
 10 
 16 
 22 
 27 
 31 
 35 

 

 .55 
 .51 
 .58 
 .46 
 .50 
 .30 
 .39 

 

.71 

.71 

.70 

.73 

.72 

.76 

.74 
 

Coordination 

α = .61 

6 
11 
17 
23 
32 

 

.22 

.46 

.36 

.44 

.35 
 

.63 

.50 

.56 

.51 

.56 
 

Decision-making 

α = .73 

3 
7 
12 
18 
24 
28 

 

.48 

.52 

.55 

.43 

.43 

.40 
 

.69 

.68 

.67 

.70 

.70 

.71 
 

Interpersonal Skills 

α = .72 

 5 
 9 
 14 
 20 
 33 
 36 

 

.44 

.45 

.43 

.59 

.45 

.38 
 

.69 

.69 

.69 

.64 

.69 

.70 
 

Leadership 

α = .78 

1 
4 
8 
13 
19 
25 
29 

  

.42 

.46 

.49 

.63 

.43 

.66 

.42 
 

.77 

.76 

.75 

.73 

.77 

.72 

.79 
 

Note 1. Overall alpha = .93 
Note 2. All factors demonstrated acceptable levels of internal reliability (.60< α <.70; Kline, 
2000). 
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Table 3.15  

Post-Intervention Survey (TSQ) 

Sub-constructs and 
Alpha 

Items Corrected Item-Total 
Correlation 

If Item Deleted 

Adaptability 

α = .63 

  15 
  21 
  26 
  30 
  34 

 

 .37 
 .43 
 .39 
 .36 
 .37 

 

 .59 
 .56 
 .58 
 .59 
 .59 

 

Communication 

α = .72 

  2 
  10 
  16 
  22 
  27 
  31 
  35 

 

 .29 
 .45 
 .46 
 .57 
 .40 
 .44 
 .45 

 

.73 

.69 

.69 

.66 

.70 

.69 

.69 
 

Coordination 

α = .72 

  6 
  11 
  17 
  23 
  32 

 

.34 

.53 

.64 

.52 

.41 
 

.73 

.66 

.61 

.67 

.71 
 

Decision-making 

α = .68 

  3 
  7 
  12 
  18 
  24 
  28 

 

.51 

.35 

.28 

.48 

.36 

.50 
 

.61 

.66 

.68 

.62 

.66 

.61 
 

Interpersonal Skills 

α = .82 

  5 
  9 
  14 
  20 
  33 
  36 

 

.49 

.50 

.63 

.67 

.63 

.65 
 

.89 

.89 

.79 

.78 

.79 

.78 
 

Leadership 

α = .75 

1 
4 
8 
13 
19 
25 
29 

  

.40 

.55 

.47 

.50 

.54 

.51 

.25 
 

.73 

.70 

.71 

.70 

.70 

.70 

.76 
 

Note 1. Overall alpha = .93 
Note 2. All factors demonstrated acceptable levels of internal reliability (.60< α <.70; Kline, 
2000) 
 

FLCAS and its internal consistency. Most of the items had acceptable internal 

consistency with alpha above .60 value (Kline, 2000). For those that were lower, item inter-

correlations were examined. Three items in communication apprehension were problematic 
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items and were, therefore, deleted. Deleting three items helped to increase the internal 

consistency of communication apprehension. Likewise, one item in fear of negative 

evaluation was found problematic and was also deleted to increase the internal consistency of 

the subscale. These items were not used in subsequent analysis. The test anxiety dimension 

also had five items that were problematic and had to be deleted. It should be noted that all 

items that were deleted were negatively worded items, and negatively worded items 

sometimes tend to decrease the reliability (Schriesheim, Eisenbach, & Hill, 1991). Low alpha 

could also be an indication that the items were inconsistent (i.e., no consistent response by the 

participants), vague or confusing to the participants. After carrying out the deletions, all 

remaining factors demonstrated acceptable levels of internal reliability, with alpha above .60 

(Kline, 2000), and were used in the subsequent analysis. Summarised results from the 

reliability analysis for each sub-construct and its related Cronbach alpha are presented in 

Table 3.16.  

Table 3.16  

Sub-constructs and Alpha of the FLCAS After Item deletion 

Factors α  
(pre-intervention) 

α 
(post-intervention) 

Communication apprehension .60 .71 

Fear of negative evaluation .70 .73 

Test anxiety  .71 .75 

 

FLCAS Pre-Intervention survey. This section presents the expanded results of the 

reliability analysis of the pre-intervention survey. Results before deleting the items are 

presented in Table 3.17 and results after deleting the items are presented in Table 3.18. 
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Table 3.17  

Before Deleting Items in the FLCAS Pre-survey 

Sub-constructs and 
Alpha 

Items Corrected Item-Total 
Correlation 

If Item Deleted 

Communication 
apprehension 

α = .53 

 1 
 4 
 9 
 14 
 15 
 18 
 24 
 27 
 29 
 30 
 32 

 

.22 

.34 

.34 

.17 

.07 

.06 

.46 

.16 

.33 

.21 

.13 
 

 .50 
 .47 
 .47 
 .52 
 .54 
 .56 
 .43 
 .52 
 .47 
 .51 
 .53 

 

Fear of negative 
evaluation 

α = .56 

 2 
 7 
 13 
 19 
 23 
 31 
 33 

 

.16 

.45 

.23 

.43 

.38 

.38 

.46 
 

.69 

.46 

.54 

.47 

.49 

.48 

.46 
 

Test anxiety 

α = .54 

3 
5 
6 
8 
10 
11 
12 
16 
17 
20 
21 
22 
25 
26 
28 

 

.64 

.11 

.07 

.14 

.05 

.07 

.37 

.50 

.11 

.34 

.35 

.03 

.36 

.45 

.29 
 

.41 

.54 

.54 

.58 

.55 

.54 

.48 

.46 

.54 

.49 

.47 

.55 

.49 

.47 

.61 
 

 
Note. Problematic items (i.e., low alpha) are shown in bold. 
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Table 3.18  

After Deleting Items in the FLCAS Pre-survey 

Sub-constructs and 
Alpha 

Items Corrected Item-Total 
Correlation 

If Item Deleted 

Communication 
apprehension  

α = .60 

1 
4 
9 
15 
24 
27 
29 
30 

 

.27 

.45 

.31 

.07 

.49 

.23 

.30 

.31 
 

.58 

.52 

.57 

.64 

.51 

.59 

.57 

.57 
 

Fear of negative 
evaluation 

α = .70 

7 
13 
19 
23 
31 
33 

 

.54 

.26 

.42 

.44 

.38 

.53 
 

.62 

.70 

.66 

.65 

.67 

.62 
 

Test anxiety 

α = .71 

3 
5 
12 
16 
17 
20 
21 
22 
25 
26 

 

.59 

.13 

.39 

.57 

.19 

.32 

.41 

.16 

.39 

.57 
 

.65 

.72 

.68 

.66 

.71 

.69 

.68 

.72 

.68 

.65 
   

Note: Items deleted:  2, 6, 8, 10, 11, 14, 18, 28, and 32 

All the sub-constructs in the pre-survey might be viewed as weak (see Table 3.17). 

Therefore, it was necessary to delete some items from the scale. Items 14, 18 and 32 were 

removed from the ‘communication apprehension’ sub-construct to improve factor reliability. 

After the deletions, the construct demonstrated an acceptable level of internal consistency (α 

= .60). Likewise, after removing item 2 from the sub-construct for ‘fear of negative 

evaluation’, the construct demonstrated a good internal consistency (α = .70). Similarly, items 

6, 8, 10, 11, 28 were removed from sub-construct ‘test anxiety’. After deleting those items, 

the construct demonstrated a good internal consistency (α > .70) as shown in Table 3.18. The 

overall alpha before deleting nine items was = .79 (33 items), and the overall alpha after 

deleting nine items was = .85. After deleting nine items, the scale comprised 24 items. After 
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deletion, all the remaining factors demonstrated acceptable levels of internal reliability and 

were used in subsequent analysis. The items deleted were also negatively worded, and most 

negatively worded items tend to have lower alpha, as noted previously. 

FLCAS post-intervention survey. This section presents the reliability analysis of the 

post-intervention survey. The results prior to deletion of the items are presented in Table 3.19 

and results after deletion of the items are presented in Table 3.20.  

Table 3.19 

Before Deleting Items in the FLCAS Post-survey 

Sub-constructs and 
Alpha 

Items Corrected Item-Total  
Correlation 

If Item Deleted 

Communication 
apprehension 

α = .59 

1 
4 
9 
14 
15 
18 
24 
27 
29 
30 
32 

 

.31 

.35 

.22 

.17 

.36 

.19 

.24 

.44 

.41 

.39 

.11 
 

.55 

.54 

.57 

.58 

.54 

.64 

.56 

.52 

.52 

.53 

.60 
 

Fear of negative 
evaluation 

α = .67 

2 
7 
13 
19 
23 
31 
33 

 

.04 

.40 

.37 

.34 

.47 

.49 

.63 
 

.73 

.63 

.64 

.64 

.61 

.60 

.56 
 

Test anxiety 

α = .58 

3 
5 
6 
8 
10 
11 
12 
16 
17 
20 
21 
22 
25 
26 
28 

 

.47 

.31 

.15 
-.30 
.31 
-.23 
.34 
.44 
.26 
.50 
.40 
.15 
.37 
.50 
-.42 

 

.50 

.54 

.57 

.65 

.54 

.63 

.54 

.51 

.55 

.50 

.52 

.57 

.53 

.50 

.64 
 

Note. Problematic items (i.e., low alpha) are shown in bold. 
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Table 3.20  

After Deleting Items in the FLCAS Post-survey  

Sub-constructs and 
Alpha 

Items Corrected Item-Total  
Correlation 

If Item Deleted 

Communication 
apprehension  

α = .71 

1 
4 
9 
15 
24 
27 
29 
30 

 

.36 

.43 

.32 

.43 

.29 

.51 

.39 

.48 
 

.69 

.68 

.70 

.68 

.70 

.66 

.68 

.66 
 

Fear of negative 
evaluation 

α = .73 

7 
13 
19 
23 
31 
33 

 

.42 

.40 

.36 

.47 

.54 

.65 
 

.71 

.72 

.73 

.69 

.67 

.65 
 

Test anxiety 

α = .75 

3 
5 
12 
16 
17 
20 
21 
22 
25 
26 

 

.55 

.27 

.36 

.55 

.29 

.55 

.47 

.11 

.39 

.57 
 

.70 

.75 

.73 

.70 

.74 

.71 

.71 

.77 

.73 

.70 
   

Note. Items deleted: 2, 6, 8, 10, 11, 14, 18, 28, and 32 

The sub-constructs in the post-survey might be viewed as having relatively weak 

reliability (see Table 3.19). Therefore, it was desirable to delete some items from the scales. 

Items 14, 18 and 32 were removed from the sub-construct of ‘communication apprehension’ 

to improve the factor reliability. After the items were deleted, the construct demonstrated a 

good internal consistency (α > .70). Likewise, after removing item 2 from sub-construct ‘fear 

of negative evaluation’, the construct demonstrated a good internal consistency (α > .70). 

Similarly, items 6, 8, 10, 11, 28 were removed from sub-construct ‘test anxiety’. Following 

deletion of the items, the construct demonstrated a good internal consistency (α > .70). The 

overall alpha before deleting nine items was = .78 (33 items), and the overall alpha after 

deleting nine items was = .87 (24 items). After deleting nine items, the scale consisted of 24 
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items. It should be noted that similar items were removed from both pre- and post-scale to 

maintain consistency when analysing the data. Following deletion of the items, all the factors 

demonstrated good levels of internal reliability and were used in the subsequent analysis. 

Validity of the design. This section describes the internal and external validity of the 

research design. The following section then presents the trustworthiness of the qualitative 

data. The validity of the research design was judged from the perspectives of its internal 

validity and external validity (Campbell & Stanley, 1963). 

Internal validity. Internal validity refers to whether the change that occurred in the 

dependent variable was caused by the independent variable and not due to some other 

variables (Ary, 2010). If these variables are not controlled, it can raise doubts about the 

accuracy of the research design and the results may not be due to the research design. Hence, 

it is important to control these variables, which are also known as threats. There are eight 

extraneous variables identified by Campbell and Stanley (1963). In this study, possible 

threats to internal validity were history, maturation, mortality, testing and instrumentation and 

these were controlled. 

History. The changes that may happen between the pre- and post-test that influence 

the dependent variable are known as the history effect (Ary, 2010; Campbell & Stanley, 

1963). Since there were three groups in the present study, history was not a threat because the 

comparison was between the three groups (Ary, 2010). Usually, in one group pre- and post-

test design, the difference could be due to history or to treatment. Furthermore, since the 

same teacher taught all three classes, learning outcomes were not influenced by different 

styles of teaching (Ary, 2010). 

Maturation. Maturation refers to changes that occur to participants during the research 

period. This could be biological or physical changes (Ary, 2010; Campbell & Stanley, 1963). 
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Maturation was also controlled in this study because participants of all three groups 

presumably changed or matured at the same rate.  

Experimental mortality. Mortality refers to participants who drop out of the 

comparison group during the research period (Ary, 2010; Campbell & Stanley, 1963). 

Mortality was controlled in the current study by having more than 30 participants in each 

class so that dropouts of one or two participants were unlikely to impact the outcomes 

(Creswell, 2009). 

Testing. The testing effect refers to the impact on scores of taking the test again. This 

could be because the participant is already familiar with the test pattern and might, therefore, 

do better in the post-test as a repeated test (Ary, 2010; Campbell & Stanley, 1963). The 

testing was controlled by having a longer time interval of 10 weeks between pre- and post-

test. According to Ary (2010), the testing effect is less of a threat in designs in which there is 

a longer gap between the pre- and post-test. Any differences between the groups were not due 

to testing as three groups were exposed to the same pre- and post-tests and the same duration.    

Instrumentation. Instrumentation threat is the change of instruments during the study 

(Ary, 2010). Instrumentation threat was addressed by using the same instruments for both 

pre- and post-test measures (Creswell, 2009). Further, the same instructor administered all 

three tests. Therefore, there were no threats from different forms of instructions or 

procedures. Additionally, since all three classes had the same teacher and all took the same 

pre- and post-test, and the study was conducted within the same time period, threats such as 

maturation, instrumentation, pretesting, history and regression were not serious threats to 

internal validity (Ary, 2010).  

 External validity. External validity refers to the degree to which the results of an 

empirical investigation can be generalised to and across individuals, settings and times.  

External validity can be divided into the following three categories: 
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Ecological validity. “Ecological validity refers to the extent to which findings from a 

study can be generalised across settings, conditions, variables, and contexts” (Onwuegbuzie, 

2000, p. 31). Since the study was conducted in a real environment, and all lessons took place 

during normal classroom hours, learners were exposed to the same ecological conditions as 

other students. Therefore, it has strong ecological validity, and the findings might be 

generalisable to other vocational education training centres in Sri Lanka as they all have 

comparable settings and conditions.  

Multiple treatment inference. Multiple treatment inference occurs when the same 

participants are treated more than once, or it could also be that these participants are part of a 

different study (Onwuegbuzie, 2000). This could be a threat to external validity, and it may 

not be possible to generalise because the outcomes may vary. In this study, both groups were 

exposed to only one treatment, and they were not involved in other studies. Therefore, there 

was no multiple treatment inference. 

Population validity. Population validity refers to the extent to which the findings of 

the study can be generalised to the population at large (Onwuegbuzie, 2000). According to 

Onwuegbuzie (2000), population validity threat is a threat in nearly all educational settings. 

In this study, as well, it is not possible to generalise to the population at large due to the small 

sample size. Therefore, there could be a possibility of population validity threat in this study. 

The next section discusses the trustworthiness of the qualitative data.  
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Trustworthiness of qualitative data. According to Lincoln and Guba (1985), it is 

important to establish the trustworthiness of qualitative data. Hence, Lincoln and Guba’s 

(1985) four constructs of dependability, credibility, transferability and confirmability were 

considered for ensuring the trustworthiness, or the rigour, of the qualitative data analysis, as 

outlined in Table 3.21.  

Table 3.21 

Strategies for Ensuring Trustworthiness in the Qualitative Analysis 

 Criteria Requirements Strategies or evidence 

Dependability Triangulation (Denzin, 1989) Multiple sources of data 
(Interviews, open-ended 
questions and field notes) 

   
Credibility Triangulation 

Peer debriefing 
Multiple sources of data 
(Interviews, open-ended 
questions and field notes) 
Member checking: with 
participant students for 
data accuracy and with 
the teacher to check for 
inferences. 

   
Transferability Provision of background data 

A detailed description of the 
phenomenon 

Thick description of the 
context  

   
Confirmability Triangulation 

and reflexive journal (Guba, 
1981)  
Peer debriefing 

Multiple sources of data 
and researcher’s field 
notes  
Cross checked with 
supervisors for 
consistency 

 

In addition, an independent coder was asked to recode the participants’ responses to 

ascertain the reliability of the qualitative data. Cohen’s kappa was used to check the 

agreement between the researcher’s initial coding and the rater’s coding. Cohen’s kappa was 

calculated using Microsoft Excel. Landis and Koch (1977) guidelines were followed to 

interpret kappa statistics (e.g., values between .41 and .60 = moderate agreement; values 
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between .61 and .80 = substantial agreement; and values above .81 = almost perfect). 

Cohen’s kappa found in this study indicate good levels of data reliability (kappa = .71– 1.00), 

as shown in Table 3.22. 

Table 3.22  

Themes and their Inter-coder Reliability 

Themes Kappa (𝜅𝜅) 

Positive influences  
  Teamwork .73 
  Language learning .80 
  Language anxiety .81 
  Mobility .83 
  
Challenges  
  Lack of participation .75 
  Limited language proficiency .70 
  Language translation 1.00 
  Technical difficulties .71 

 

Research Procedures 

Data analysis plan. Both quantitative and qualitative methods were used to analyse 

the research data of the current study. The quantitative data comprised pre- and post-tests 

scores on Achievement Test (AT), Teamwork Skills Questionnaire (TSQ) and Foreign 

Language Classroom Anxiety Scale (FLCAS). A total of ten testing areas were covered by 

three measures. The qualitative data analysis was applied to open-ended questions and field 

notes.  

Quantitative analysis. The 23rd version of IBM SPPS was used to analyse 

participants’ data via descriptive statistics and inferential tests. Descriptive statistics were 

used to describe the participants’ background and their use of smartphones and social media 

apps. The inferential statistics were used to address the three research questions. Frequencies 

and percentages were calculated for the demographic data of participants. For research 

questions one, two and three, a mixed between-within subjects ANOVA (also known as 
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repeated measures with a between subject factor) was selected as a suitable statistical method 

because, in this thesis, there were three variables (1) the dependent variable (scores); (2) the 

between-subjects factor (groups) which had three categories: comparison, treatment 1 and 

treatment 2; and (3) the within-subjects factor (time), which had two categories: pre- and 

post.  

A mixed between-within subjects ANOVA was considered a suitable measure for this 

study as it allowed for assessment of whether there was an interaction between within-

subjects factor (time) and between-subjects factor (groups) on the dependent variable 

(scores). It was also considered suitable because it facilitated measurement of the same 

participants at different points in time (pre- and post-intervention) and enabled examination 

of more than two groups.  

To analyse the data, participants’ teamwork skills, language performance and 

language anxiety scores were recorded in the variable pre- and post-intervention (time). The 

different groups were stored in the variable group. The mixed between-within subjects 

ANOVA was conducted to examine whether there was an interaction between group and time 

on three scores. To determine the interactions, an alpha value of 0.05 was used throughout the 

study. In addition, the guidelines proposed by Cohen (1988) were used to interpret eta-

squared as a measure of effect size: .01 = small; .06 = medium; and .14 = large. Descriptive 

statistics (means and standard deviations) were likewise determined to show the changes 

across the two time periods (pre- and post-intervention) for each group (comparison, 

treatment 1, and treatment 2). Also, mean plots were produced to compare the mean scores 

for the different groups visually. In addition, when the interactions were statically significant, 

post-hoc analyses were carried out using Tukey HSD to determine which groups differed 

from each other and where the differences occurred. 
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Moreover, in relation to the above-mentioned instruments, WhatsApp interactions 

were also examined to explore the patterns of interactions. The participants were from the 

mobile Jigsaw II group. There were a total of seven groups, and each group had four 

participants except for one group which had five participants. To analyse the interactions, 

transcripts of all seven groups were downloaded (see Appendix N for sample transcript), and 

the total number of words and voice messages posted by each participant were counted and 

recorded under each group category. In addition, the mean of total word count and standard 

deviation for each group was calculated.   

Qualitative analysis. The participants in the qualitative data collection were 31 

mobile Jigsaw II learners and one teacher who taught all the three classes. The qualitative 

data included data from the teacher’s and students’ open-ended surveys and researcher’s field 

notes. The open-ended questions were administered post-intervention to both the participant 

teacher and the students (mobile Jigsaw II group). Open-ended questions were used to obtain 

more comprehensive data from the participants regarding the new teaching method (Cohen, 

2018). Participant students had the option to respond in their native language or in English. 

This was so that they could express their views in greater detail. The native language 

responses were translated by an expert teacher working at a vocational education training 

centre. Once the data was translated, member checks were carried out with the participant 

students for clarification, corrections and completeness. After obtaining participants’ 

validation, all the data were entered into the NVivo 11 software.  

Three levels of coding were applied to the open-ended responses: open, axial and 

selective coding (Strauss & Corbin, 1998). In the open coding, the researcher read the data 

several times to obtain a holistic view of the data. Once the researcher was familiar with the 

data, the responses were then coded line by line, and for each line, concepts were labelled 

(concepts as the unit of analysis) until it reached the saturation point. In the next phase, the 
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axial phase, the researcher explored the relationships between the concepts (codes) found in 

the open coding phase and categorised them accordingly. For example, from the students’ 

expressions such as ‘whenever’, ‘wherever’ and ‘anywhere’, it was evident throughout that 

mobility would be one of the categories. Likewise, expressions such as ‘team spirit’, ‘share’, 

‘help each other’ and ‘working together’ were all related to teamwork. Hence the codes were 

categorised under teamwork. Through this process, eight themes emerged. From the eight 

themes, some themes were either related to positive influences or to challenges. Hence, the 

themes were reorganised and categorised under the two main themes: positive influences and 

challenges (see Appendix J for the complete coding process). 

In the selective coding phase, categories were integrated to form a core category. 

Coming up with a core category is often challenging for early researchers (Corbin, 2015). 

Therefore, to come with a core category, the researcher sought the help of supervisors and 

two peers. The central core category that emerged from the data, and also through 

consultation with supervisors and peers, was ‘mobile social interactions’ (see Chapter Five, 

Figure 5.1). The three levels of coding (i.e., open, axial and selective) allowed for analysis of 

the data in a more structured way in order to answer the research questions. Once the data 

was analysed, the summary of the findings was reported to the participant teacher to check 

the interpretations of the results.  

Ethical considerations. Informed consent is an essential component of research that 

involves human participants. The data collection process did not commence until after 

approval was obtained from the University of Auckland Human Participants Ethics 

Committee (UAHPEC). The data collection process started at the beginning of the semester 

at a vocational training centre. The researcher followed strictly the procedures set by the 

University of Auckland Human Participants Ethics Committee for the data collection process. 

An indirect approach was taken to recruit the participants in order to avoid coercion. This 
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study identified participants using purposeful sampling (Creswell, 2009), as a random 

selection of participants was not possible due to the nature of the educational setting. 

The researcher first emailed the director with participant information sheet (PIS) and 

consent form (CF) to seek permission. Once the director approved, the researcher met the 

director and explained the research process. The director invited the teachers and asked them 

if they were interested in taking part in the study, and if so, they were invited to collect the 

PIS/CF from the administrator. The teachers then invited the students and gave the PIS/CF to 

the students in the selected classes. Teachers’ and students’ signed consent forms were 

returned by the teachers to the administrator. The signed consent forms were later collected 

by the researcher from the administrator. Consent forms were signed by those who 

volunteered to participate in the research. During the process, the researcher answered all the 

queries to make sure potential participants understood the study.  

Teachers were informed that the researcher would audio record the interview session 

and that they had the right to refuse to answer any questions and to have the audio recorder 

turned off at any stage. Teachers were also informed that they would be given the opportunity 

to check transcripts for editing before data analysis, and they were entitled to change, add 

their comments, and withdraw any data without giving a reason within three weeks of the 

interview session.  

An explanation was given to the participants of what they could do and what they 

could not do if they chose to participate in the study and sign the consent form. For example, 

in addition to the participants’ rights already mentioned, participants were informed that they 

would not experience any harm by taking part in this research, as it does not involve any 

topic of a sensitive nature, and there would be no use of deception; nor would it affect their 

studies if they chose not to participate in the research or chose to withdraw during the 

intervention. 
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For privacy reasons, pseudonyms were given to each participant to protect their 

identity. They were also informed that no individual would be named, and every effort would 

be made to prevent identification of participants in any publication or report of the research 

findings. Also, there would not be any other person involved in collecting data, apart from a 

transcriber and a translator, who would sign confidentiality agreements before working with 

the research data.  

Summary 

This chapter has presented the methods employed for data collection. First, the 

research design and the general research approach for the two studies (i.e., the preliminary 

study and the main study) was described. Next, the two studies were described in detail. The 

preliminary study involved teachers’ interviews, the teachers’ workshop, the classroom trial 

and the development of the MCQ test. The chapter also included discussion around the 

piloting and validating of the instruments. The main study was then described (i.e., 

intervention process), research instruments, and the reliability and validity of the instruments. 

Finally, the data analysis instruments for both quantitative methods and qualitative method 

and the ethical considerations were presented. In the next chapter, the analysis of results from 

this study are reported.  
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QUANTITATIVE RESULTS 

 

Synopsis 

The aim of this study was to investigate whether the application of mobile Jigsaw II 

activities would help Sri Lankan students enrolled in a Building Career Skills course to 

improve their teamwork skills, language performance and alleviate their language learning 

anxiety. To fulfil this aim, this study was divided into two studies: a preliminary study and 

the main study. First, the results of the preliminary study are presented. The purpose of the 

preliminary study was to understand the teachers’ perceptions, their practices and their 

insights regarding students’ attitudes towards learning. It also allowed the researcher to test 

the pre-existing instruments (TSQ and FLCAS) and the newly developed Achievement Test 

(AT) for clarity and readability, as discussed in Chapter Three. Also, it was necessary to pilot 

the AT instrument on a large scale to ascertain validity and reliability because AT was a 

newly developed instrument and, therefore, it was imperative to establish the reliability of the 

instrument.  

Following the results of the preliminary study, the results of the main study are 

presented. A quasi-experimental mixed-method design was employed for the main study. The 

quantitative data were collected from three sources: Achievement Test (AT), Teamwork 

Skills Questionnaire (TSQ), and Foreign Language Classroom Anxiety Scale (FLCAS). In 

addition to three instruments, the results of the WhatsApp Interaction are also presented.   

Following the presentation of the results of the WhatsApp interactions, the chapter concludes 

with a summary. The qualitative data of the quasi-experimental mixed-method design were 

collected from open-ended questions and the researcher’s field notes and these are presented 

in Chapter Five.  
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Preliminary Study Findings 

The preliminary study consisted of two phases. The first phase was to interview the 

teachers, conduct workshops and to develop the AT instrument, as discussed in Chapter 

Three. The second phase was to pilot the newly developed AT for its validity and reliability. 

This section first presents a brief overview of the preliminary study phase one to remind the 

reader of the procedures associated with the preliminary study. The subsequent section will 

then present phase two in greater detail. 

Phase one. In the first phase, two teachers who taught the Building Career Skills 

course were interviewed. The interview was conducted to understand the teachers’ current 

teaching methods, their perceptions towards collaborative learning, the use of mobile devices 

in classrooms and also to gain their insight regarding students’ attitudes towards learning (see 

Appendix D for the complete interview). In addition to the interviews, the researcher also 

recorded notes to help refine the intervention. Following the interviews and classroom 

observations, some of the main findings included: (a) teachers were not aware of 

collaborative learning techniques; (b) mobile devices were not used in classrooms for 

learning; (c) a few students continuously skipped language classes to avoid language 

learning; (d) students were shy about asking their friends and considered it shameful to make 

mistakes due to social pressure; (e) students were not aware of soft skills; and (f) there were 

no standardised assessment tools to measure language learning performance.  

Some of the findings from the interviews and field notes informed the design of the 

intervention, which took place later, in the main study. For instance, the findings indicated 

that the teachers required training prior to the intervention. Also, since students were not 

familiar with soft skills, a workshop for the students was necessary to create awareness and to 

teach them teamwork skills. In addition, given that there were no standardised tools available 
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to measure language performance, it was essential to develop an instrument. The process of 

developing the instrument is discussed in Chapter Three.  

Following the development of the tool, it was necessary to pilot the instrument to 

obtain participants’ feedback in terms of “clarity, errors, readability, impartiality, 

appropriateness of the type and format of the questions and time required to complete [the 

MCQ test and] the questionnaires” (Fraser et al., 2018, p. 269). In addition to the AT, it was 

also decided to pilot the other two tools (TSQ and FLCAS) that would be used in the main 

study for similar reasons, such as clarity and readability, and also to ensure that the 

instruments were suitable for the current context. This step was crucial because these 

instruments were intended for use in a different cultural setting and may have needed 

translation or modification to suit the Sri Lankan context. As a result, the three instruments 

were piloted with a total of 17 students from one vocational education and training centre, all 

studying the same level.  

All 17 participants completed the AT instrument and the two questionnaires (TSQ and 

FLCAS). There were no major changes in the content of all three instruments, as discussed in 

Chapter Three. Once the structure of AT was reorganised according to participants’ 

suggestions, the AT was piloted again with a larger sample to establish the reliability of the 

tool. 

Phase two. The second part of the preliminary study was aimed at piloting the AT 

instruments with a larger sample size to establish the reliability of the instrument and to 

improve the quality of the AT. A new sample of 200 students from one vocational training 

centre in Sri Lanka participated in this study. Of the 200 participants, 187 participants 

returned the test. Therefore, the preliminary study focused on 187 participants as the final 

sample size. Of these participants, 74.9% were self-identified males (n = 140) and 25.1% 
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were self-identified females (n = 47). The next section presents the results of the internal 

reliability and test statistics. 

Results of the achievement test (AT). The instrument was developed to measure 

language performance (to address research question two). The instrument consisted of 40 

multiple choice questions (see Appendix E for the complete instrument). The design of the 

AT is discussed in greater detail in Chapter Three. To improve the quality of the instrument, 

item analysis and reliability check were carried out, as discussed in Chapter Three. The 

following section will present the results of the item analysis: item difficulty, item 

discrimination and distractor efficiency. The subsequent section will present the results of the 

reliability of the instrument.  

Item difficulty. In relation to difficulty index (or item difficulty), it is generally 

recommended that an item be accepted if the p-value falls between .20 and .80 as discussed in 

Chapter Three (Mitra et al., 2009; Aiken, 1979). Figure 4.1 shows that the majority of the 

items 38 (95%) are in the acceptable level of difficulty index with p-value within the range of 

(20% to 80%) except for two items. One item (2.5%) has a p-value > 80 (considered too 

easy), and the other item (2.5%) has a p-value < 20% (considered too difficult to answer) and 

therefore, needs to be discarded. 

Figure 4.1. Difficulty index 
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Discrimination index. Based on Ebel’s (1972) guidelines on classical test theory as 

discussed in Chapter Three, the majority of the items in Figure 4.2 have a good to excellent 

discrimination index (D1 > 0.30), and only two items show a low discriminating index (DI ≤ 

0.19). Good to excellent discrimination is where a large proportion of high achievers selected 

the correct answer, and a small proportion of low achievers also answered correctly. 

Figure 4.2. Discrimination index 

Distractor efficiency. Distractors in an MCQ test are plausible but incorrect answers. 

The functional distractors (FD) were considered for analysis to determine the quality of each 

item. The criteria to identify functional distractors was based on 5% (Haladyna & Downing, 

1993) as discussed in Chapter Three.  

For the current AT, distractor efficiency ranged from 0–100% and was determined 

based on the number of FDs in an item. For instance, three FD: DE = 100%, Two FD: DE = 

66.7 %, One FD: DE = 33% and Zero FD: DE = 0%. As is apparent in Table 4.1, the overall 

analysis of MCQ test items with four options revealed that 16 (40%) items had 100% FD, 

whereas 18 (45%) items had 66.7% FD and 6 (15%) items had 33% FD. However, there were 

no items with zero FD. In other words, all items had some functional distractors. The six 

items with one FD were retained because all items had high p-values (i.e., greater than 0.68; 
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frequently” (p. 403). However, revising should be considered in future to improve the 

reliability of the MCQ test. For a complete distractor efficiency analysis, see Appendix L.  

Table 4.1 

Distractor Efficiency (DE) of the MCQ test items 

Distractor Analysis Value 
Number of items 40 
Total distractors 120 
Items with 3 FD  16  
Items with 2 FD 18  
Items with 1 FD 6  
Items with 0 FD 0 
Overall mean DE (mean ± SD) 16 ± 6.43 

Note. 120 is the total number of distractors in the AT (40 items * 3 distractors) 

Complete analysis of the MCQ test in terms of difficulty index, discrimination index, 

distractor efficiency and the actions that were taken for each of the 40 items are presented in 

Table 4.3. Based on the values of difficulty index, discrimination index and distractor 

efficiency, 2 out of the 40 items were discarded. As a result, the final AT consisted of 38 

items (see Appendix E, for the final instrument). After discarding the two items, the MCQ 

test was analysed for reliability. 

The descriptive statistics values of the MCQ test after item deletion (see Table 4.2) 

revealed that Kuder-Richardson (KR-20) was 0.83, which is a reliable score (Fraenkel et al., 

2012). The skewness and kurtosis values for the scores were −0.61 and −0.41, which are 

considered within acceptable range for normal distribution (George & Mallery, 2010). The 

mean item difficulty was 67.35; that is p = 67%, which is between acceptable level (Aiken, 

1979; Mitra et al., 2009). 
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Table 4.2  

Descriptive Statistics Values of the Achievement Test After Item Deletion 

Test Statistics Values 

Number of items 38 
Number of students 187 
Mean test score 26 
Min test score 09 
Max test score 36 
Skewness  -0.61 
Kurtosis -0.41 
Mean item difficulty 67.35 
Mean item distinctiveness 0.42 
KR-20 reliability coefficient 0.83 

 

The preliminary study ended with the piloting of the instruments and establishment of 

the reliability of the Achievement Test. The instruments (TSQ, AT, and FLCAS) in their final 

forms were used to collect data in the main study, which is presented next.  
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Table 4.3  

Item Analysis Results of the Achievement Test  

Item 
No 

Difficulty 
Index 

Discrimination 
Index 

Distractor 
Efficiency 

Expression (p)  Expression (r) Expression (DE) Decision to be 
retained/discarded 

1 0.75 0.42 0.33 Good (acceptable) Functioning satisfactorily Acceptable FD Retained 

2 0.91 0.18 0.33 Too easy (not 
acceptable) 

Eliminated or completely 
revised 

Acceptable FD Discarded 

3 0.53 0.3 0.67 Good (acceptable) Little or no revision 
required 

Good FD Retained 

4 0.55 0.34 1.00 Good (acceptable) Little or no revision 
required 

Good FD Retained 

5 0.73 0.42 0.67 Good (acceptable) Functioning satisfactorily Good FD Retained 

6 0.73 0.36 0.67 Good (acceptable) Little or no revision 
required 

Good FD Retained 

7 0.42 0.34 0.67 Good (acceptable) Little or no revision 
required 

Good FD Retained 

8 0.68 0.54 0.33 Good (acceptable) Functioning satisfactorily Acceptable FD Retained 

9 0.72 0.4 1.00 Good (acceptable) Functioning satisfactorily Good FD Retained 

10 0.77 0.56 0.67 Good (acceptable) Functioning satisfactorily Good FD Retained 

11 0.79 0.42 0.33 Good (acceptable) Functioning satisfactorily Acceptable FD Retained 

12 0.4 0.32 1.00 Good (acceptable) Little or no revision 
required 

Good FD Retained 
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13 0.52 0.38 1.00 Good (acceptable) Little or no revision 
required 

Good FD Retained 

14 0.68 0.64 1.00 Good (acceptable) Functioning satisfactorily Good FD Retained 

15 0.74 0.54 0.67 Good (acceptable) Functioning satisfactorily Good FD Retained 

16 0.64 0.34 0.67 Good (acceptable) Little or no revision 
required 

Good FD Retained 

17 0.63 0.56 1.00 Good (acceptable) Functioning satisfactorily Good FD Retained 

18 0.51 0.32 1.00 Good (acceptable) Little or no revision 
required 

Good FD Retained 

19 0.58 0.58 1.00 Good (acceptable) Functioning satisfactorily Good FD Retained 

20 0.55 0.46 1.00 Good (acceptable) Functioning satisfactorily Good FD Retained 

21 0.75 0.34 0.67 Good (acceptable) Little or no revision 
required 

Good FD Retained 

22 0.77 0.36 0.67 Good (acceptable) Little or no revision 
required 

Good FD Retained 

23 0.65 0.64 1.00 Good (acceptable) Functioning satisfactorily Good FD Retained 

24 0.76 0.52 1.00 Good (acceptable) functioning satisfactorily Good FD Retained 

25 0.78 0.4 0.33 Good (acceptable) Functioning satisfactorily Acceptable FD Retained 

26 0.19 0 0.67 Too difficult (not 
acceptable) 

Eliminated or completely 
revised 

Good FD Discarded 

27 0.7 0.64 1.00 Good (acceptable) Functioning satisfactorily Good FD Retained 
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28 0.79 0.38 0.67 Good (acceptable) Little or no revision 
required 

Good FD Retained 

29 0.77 0.48 0.67 Good (acceptable) Functioning satisfactorily Good FD Retained 

30 0.74 0.4 1.00 Good (acceptable) Functioning satisfactorily Good FD Retained 

31 0.75 0.38 0.67 Good (acceptable) Little or no revision 
required 

Good FD Retained 

32 0.74 0.38 0.67 Good (acceptable) Little or no revision 
required 

Good FD Retained 

33 0.62 0.36 0.67 Good (acceptable) Little or no revision 
required 

Good FD Retained 

34 0.65 0.48 1.00 Good (acceptable) Functioning satisfactorily Good FD Retained 

35 0.7 0.48 1.00 Good (acceptable) Functioning satisfactorily Good FD Retained 

36 0.53 0.62 0.67 Good (acceptable) Functioning satisfactorily Good FD Retained 

37 0.58 0.3 1.00 Good (acceptable) Little or no revision 
required 

Good FD Retained 

38 0.72 0.36 0.67 Good (acceptable) Little or no revision 
required 

Good FD Retained 

39 0.69 0.34 0.67 Good (acceptable) Little or no revision 
required 

Good FD Retained 

40 0.79 0.5 0.33 Good (acceptable) Functioning satisfactorily Acceptable FD Retained 

Note. Item 2 and item 26, shown in bold, were eliminated.  
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Main Study Findings 

This section describes the main study of the doctoral project. The section reports the 

quantitative results, which are divided into two sections: descriptive analysis and inferential 

analysis. First, the results of the descriptive analysis are reported. The descriptive analysis 

reports participants’ ownership of smartphones, the use of smartphones in the classroom and 

their perceptions regarding smartphones for learning. It also includes discussion related to the 

types of social networking media used by the participants. The subsequent section reports the 

results of the inferential analysis relating to the three main research questions by applying a 

mixed between-within subjects ANOVA, also known as repeated measures with a between 

subject factor (as discussed in Chapter Three). Following presentation of the results of the 

research questions, the outcomes of the WhatsApp interactions are reported. The section 

concludes with an overall summary of the results.  

Descriptive analysis. Survey responses, pertaining to smartphones, from all 94 

participants (see Table 4.4) revealed that 89.4% of participants owned smartphones. It also 

revealed that even though the majority of students (N = 94, 89.4%) owned smartphones, 76% 

of all the participants did not use smartphones in the class. Nonetheless, 93.6% of all students 

reported that they thought that using smartphones could improve their learning. Participants’ 

responses by group (see Table 4.5) revealed that students in the mobile Jigsaw II group 

reported the highest ownership (96.8%) of smartphones compared to the other two groups. 

Interestingly, of the 31 participants in the mobile Jigsaw II group, 90.3% reported not using 

mobile devices for learning, despite 96.8% of that same group reported that they considered 

using smartphones could improve their learning. This result may be useful to explain the 

findings in Chapter Six.  
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Table 4.4 

Participants’ Responses Pertaining to Smartphones 

 Yes No 

Students who owned smartphones                                                                                                            89.4% 10.6% 
Students who used smartphones in class 23.4% 76.6% 
Students who believed smartphones can improve learning 93.6% 6.4% 

Note. N = 94 responses. 

Table 4.5  

Participants’ Responses by Group Pertaining to Smartphones 

 Traditional Teaching 
(Comparison) 

F2F Jigsaw II 
(Treatment 1) 

Mobile Jigsaw II 
(Treatment 2) 

 Yes No Yes No Yes No 
Students who owned 
smartphones                                                                                                            

89.4% 10.6% 90.6% 9.4% 96.8% 3.2% 

Students who used 
smartphones in class 

23.4% 76.6% 25% 75% 9.7% 90.3% 

Students who believed 
smartphones can 
improve learning 

93.6% 6.4% 90.6% 9.4% 96.8% 3.2% 

 

The data pertaining to the types of social networking media used by all the 

participants (n = 94) are presented in Figure 4.3, which shows that the top three social 

networking media used by the students were WhatsApp (89.5%), Facebook (85.3%) and 

YouTube (71.6%), and the bottom two were Twitter (12.6%) and blogs (4.2%). No use of 

social media apps was reported by 7.4% of students. Likewise, the social networking media 

used by each group (see Table 4.6) also shows a similar pattern: the top three social media 

apps used were WhatsApp, Facebook and YouTube and the bottom two were Twitter and 

blogs.  
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Figure 4.3. Social networking media used by all the participants 

Table 4.6 

Social Networking Media Used by Each Group  

Social Media Platform Traditional Teaching 
(Comparison) 

F2F Jigsaw II 
(Treatment 1) 

Mobile Jigsaw II 
(Treatment 2) 

WhatsApp 27.1% 24.6% 23.5% 
Facebook 24.3% 22.8% 24.3% 
YouTube 19.6% 21.1% 19.1% 
Viber 13.1% 14.9% 14.8% 
Other 10.3% 11.4% 8.7% 
Twitter 0% 3.5% 7% 
None 5.6% 0.9% 0% 
Blogs 0% 0.9% 2.6% 

 

The results showed that most students owned smartphones. The results also indicated 

that WhatsApp had the highest number of users. Also, during the preliminary study, most 

participants suggested that they preferred WhatsApp over other social networking media, as 

discussed in Chapter Three. As a result, WhatsApp was selected as a collaborative tool for 

the intervention in the present study.  

The following section reports the results of the inferential analysis relating to the three 

main research questions. First, the section presents a brief overview of the procedures 

adopted to analyse the three research questions. The subsequent section presents the results of 

three different data collection instruments used to answer the three research questions: 

25% 23.80%

19.90%

14.30%

10.10%

3.60%
2.10% 1.20%

WhatsApp Facebook YouTube Viber Other Twitter None Blogs

Social Networking Media Used by all the Participants
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Teamwork Skills Questionnaire (TSQ), Achievement Test (AT) and Foreign Language 

Classroom Anxiety Scale (FLCAS). All three instruments were administered pre- and post-

intervention to all three classes.  

To analyse the data, a mixed between-within subjects ANOVA was conducted, as 

explained in Chapter Three. In addition, descriptive statistics (means and standard deviations) 

were calculated to show the changes across the two time periods (pre- and post-intervention) 

for each group (comparison, treatment 1 and treatment 2). Additionally, mean plots were 

produced to compare the mean scores for the different groups visually. However, if there 

were no significant interaction or main effect, the graphs were disregarded. Note that the 

graphs are truncated to better illustrate the significant interactions and to show the patterns. 

When interpreting the results of the graphs, attention must be given, therefore, to the y-axis 

value. Also note that the statistical power was only reported if the observed power was less 

than .80 as recommended level of power is .80 (Cohen, 1988). 

Furthermore, when the interactions were statistically significant, post-hoc analyses 

were carried out using Tukey HSD to determine which groups varied from one another and 

where the distinctions happened. Also, several assumptions were checked to ensure that all 

the groups were homogenous. For example, the pre-test scores of language performance (i.e., 

Achievement test) were compared for group equivalence, and Shapiro-Wilk tests indicated 

that all groups were normally distributed and possessed similar characteristics (see Appendix 

M for the normality tests).   

Effects of mobile Jigsaw II activities on teamwork skills. This section addresses 

research question one (potential influences of mobile Jigsaw II activities on students’ 

teamwork skills). The TSQ was adapted to measure research question one and was 

administered pre- and post-intervention to all three classes. The TSQ consists of six 

subscales: (1) decision-making; (2) leadership; (3) interpersonal skills; (4) communication; 
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(5) adaptability; and (6) coordination (O’Neil et al., 1997, p. 413). This section presents the 

results of each of the subscales measured over the time period (pre- and post-intervention). 

 Leadership. This subscale measured the extent to which participants perceived 

themselves to be providing the directions. The results revealed no significant main effect for 

time and group. The results likewise reported no significant group-by-time interaction, 

suggesting that the mean scores of all three groups were similar over time. The means and 

standard deviations are presented in Table 4.7. 

Table 4.7 

Means and Standard Deviations for Students’ Leadership Skills 

Groups Pre-test 
M (SD) 

Post-test 
M (SD) 

Comparison (n = 31) 2.65 (.65) 2.76 (.44) 
Treatment1 (n = 32) 2.73 (.58) 2.77 (.57) 
Treatment2 (n = 31) 2.55 (.62) 2.72 (.59) 

 
Interpersonal skills. This subscale measured the extent to which students perceived 

themselves to be cooperative with other members. The results (see Table 4.9) revealed that 

there was a significant main effect for time, Wilks’ Lambda = .918, F (1, 91) = 8,087, p < 

.006, partial eta squared = .082, with all three groups showing an increase in scores across the 

time period. That is, the scores significantly increased over time for all three groups. The 

partial eta-squared effect can be interpreted as a medium effect size. However, there was no 

significant group-by-time interaction, suggesting that all three groups had similar rates of 

change. The means and standard deviations are presented in Table 4.8, and the mean plots for 

all three groups can be seen in Figure 4.4. 
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Table 4.8 

Means and Standard Deviations for Students’ Interpersonal Skills 

Groups 
 

Pre-test 
M (SD) 

Post-test 
M (SD) 

Comparison (n = 31) 2.93 (.62) 3.19 (.50) 
Treatment1 (n = 32) 2.99 (.47) 3.29 (.79) 
Treatment2 (n = 31) 3.16 (.58) 3.24 (.45) 

 

Table 4.9  

Results for Statistically Significant Changes in Students’ Interpersonal Skills 

Source df F p Partial Eta 
Squared 

TIME 1 8.087 .006 .082 
Group 2 .745 .477 .016 
TIME X Group 2 .797 .454 .017 
Error (TIME) 91    

 

Figure 4.4. Pre- and post-scores for Interpersonal skills 
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Decision-making. This subscale measured the extent to which the participants 

perceived themselves to be able to use the available information to make team decisions. The 

results (see Table 4.11) revealed that there was no significant main effect for time, Wilks’ 

Lambda = .994, F (1, 91) = .538, p = .465, partial eta squared = .006, suggesting that all three 

groups reported no significant increase in their perceived decision-making skills over time.  

However, there was a significant group-by-time interaction, Wilks’ Lambda = .89, F (2, 91) = 

5.09, p < .008, partial eta squared = .101, suggesting that changes differed across groups. The 

partial eta-squared effect can be interpreted as a large effect size.  

Due to significant interaction, post-hoc analysis was carried out using Tukey HSD. 

Post-hoc comparisons using the Tukey HSD test indicated that the mobile Jigsaw II group 

had significantly higher mean gains than the comparison group (p = .053) and treatment 1 (p 

= .008) (see Table 4.12). These results suggest that following the intervention the students of 

mobile Jigsaw II group reported higher levels of perceived confidence at making team 

decisions than students in the other two groups. The means and standard deviations are 

presented in Table 4.10. The mean plots can be seen in Figure 4.5, which also shows that the 

scores of mobile Jigsaw II group increased significantly following the intervention, whereas 

the scores of the comparison group and face-to-face Jigsaw II group remained unchanged.   

Table 4.10  

Means and Standard Deviations for Students’ Decision-Making Skills 

Groups 
 

Pre-test 
M (SD) 

Post-test 
M (SD) 

Comparison (n = 31) 2.89 (.61) 2.85 (.50) 
Treatment1 (n = 32) 2.87 (.55) 2.72 (.58) 
Treatment2 (n = 31) 2.55 (.56) 2.89 (.48) 
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Table 4.11  

Results for Statistically Significant Changes in Students’ Decision-Making Skills 

Source df F p Partial Eta 
Squared 

TIME 1 .538 .465 .006 
Group 2 .890 .414 .019 
TIME X Group 2 5.098 .008 .101 
Error (TIME) 91    

 

Table 4.12 

Tukey’s Post-hoc Comparison among the Three Groups for the Factor Decision-Making 

   Tukey’s HSD Comparisons 

Groups Mean 
Difference Std.Error  Comparison Treament1 Treatment2 

Comparison -.043 .115    
Treatment1 -.151 .113 .708   
Treament2 .339 .115 .053  .008  

 

Figure 4.5. Pre- and post-scores for Decision-making  
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Communication. This subscale measured the extent to which the participants 

perceived themselves to be exchanging clear and accurate information to other team 

members. The results (see Table 4.14) revealed that there was a significant main effect for 

time, Wilks’ Lambda = .894, F (1, 91) = 10.764, p < .001, partial eta squared = .106, 

suggesting that all the three groups reported a significant increase in their perceived 

communication over time. The partial eta-squared effect can be interpreted as a large gain in 

perceived communication skills over time. In addition, there was a significant group-by-time 

interaction, Wilks’ Lambda = .93, F (2, 91) = .3.49, p = <.035, partial eta squared = .071, 

suggesting that changes differed across groups. The partial eta-squared effect can be 

considered as a medium effect size.  

Even though there was a significant interaction, the difference in the mean scores of 

the groups at time two was very small, as shown in Table 4.13 and Figure 4.6. Post-hoc 

comparisons using the Tukey HSD test also indicated that there were no group differences on 

the combined mean score (see Table 4.15). This indicates that there was no significant 

difference between the three groups that could be attributed to the type of teaching method. 

However, the significant interaction suggests that the growth of the mobile Jigsaw II group 

was greater than that for the other two groups, as shown in Table 4.13 and Figure 4.6.  

Table 4.13  

Means and Standard Deviations for Students’ Communication 

Groups 
 

Pre-test 
M (SD) 

Post-test 
M (SD) 

Comparison (n = 31) 2.94 (.55) 3.00 (.44) 
Treatment1 (n = 32) 2.87 (.51) 2.95 (.58) 
Treatment2 (n = 31) 2.60 (.57) 2.95 (.47) 
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Table 4.14  

Results for Statistically Significant Changes in Students’ Communication 

Source df F p Partial Eta 
Squared 

TIME 1 10.764 .001 .106 
Group 2 1.434 .244 .031 
TIME X Group 2 3.490 .035 .071 
Error (TIME) 91    

 

Table 4.15 

Tukey’s Post-hoc Comparison among the Three Groups for the Factor Communication 

   Tukey’s HSD Comparisons 

Groups Mean 
Difference Std.Error Comparison Treament1 Treatment2 

Comparison .065 .087    
Treatment1 .076 .085 .995   
Treament2 .350 .087 .057 .068  

 

Figure 4.6. Pre- and post-scores for Communication 
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Adaptability. This subscale measured the extent to which the participants perceived 

themselves to be able to recognise newly encountered problems in completing the tasks and 

reorganise the actions required or adjust to tasks accordingly. The results (see Table 4.17) 

revealed that there was a significant main effect for time, Wilks’ Lambda = .89, F (1, 91) = 

10.943, p < .001, partial eta squared = .107, suggesting that all the three groups reported a 

significant increase in the perceived adaptability skills over time. The partial eta-squared 

effect can be interpreted as a large effect size. In addition, there was a significant group-by-

time interaction, Wilks’ Lambda = .92, F (2, 91) = .3.904, p < .024, partial eta squared = 

.079, suggesting that changes differed across groups. The partial eta-squared effect can be 

considered as a medium effect size.  

Due to significant interaction, post-hoc analysis was carried out using Tukey HSD. 

Post-hoc comparisons using the Tukey HSD test indicated the mobile Jigsaw II group had 

significantly higher mean gains than the comparison group (p = .043) and treatment 1 (p = 

.048) (see Table 4.18). These results suggest that the students in the mobile Jigsaw II group 

reported higher levels of perceived confidence at recognising newly encountered problems 

and adjusting to the situations and requirements necessary to complete the task than students 

in the other two groups. That is, they perceived themselves to be more flexible and adaptable 

to changes following the intervention than the students in the other two groups. The means 

and standard deviations are presented in Table 4.16, and the mean plots can be seen in Figure 

4.7, which shows that the scores of the mobile Jigsaw II group increased significantly at a 

greater rate.  
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Table 4.16  

Means and Standard Deviations for Students’ Adaptability Skills 

Groups 
 

Pre-test 
M (SD) 

Post-test 
M (SD) 

Comparison (n = 31) 2.83 (.52) 2.90 (.49) 
Treatment1 (n = 32) 2.76 (.48) 2.85 (.51) 
Treatment2 (n = 31) 2.57 (.56) 3.02 (.53) 

 

Table 4.17  

Results for Statistically Significant Changes in Students’ Adaptability Skills 

Source df F p Partial Eta 
Squared 

TIME 1 10.943 .001 .107 
Group 2 .266 .767 .006 
TIME X Group 2 3.904 .024 .079 
Error (TIME) 91    

 

Table 4.18  

Tukey’s Post-hoc Comparison among the Three Groups for the Factor Adaptability 

   Tukey’s HSD Comparisons 

Groups Mean 
Difference Std.Error  Comparison Treament1 Treatment2 

Comparison .077 .108    
Treatment1 .087 .106 .998   
Treament2 .452 .108 .043  .048  



211 
 

 

Figure 4.7. Pre- and post-scores for Adaptability 

Coordination. This subscale measured the extent to which the participants perceived 

themselves to be able to organise activities so that they could be completed on time. The 

results revealed that there was no significant main effect for time and group. The results also 

reported no significant group-by-time interaction, suggesting a similar rate of change across 

all groups over time. The means and standard deviations are presented in Table 4.19. 

Table 4.19  

Means and Standard Deviations for Students’ Coordination Skills 

Groups 
 

Pre-test 
M (SD) 

Post-test 
M (SD) 

Comparison (n = 31) 2.66 (.59) 2.81 (.64) 
Treatment1 (n = 32) 2.78 (.54) 2.84 (.74) 
Treatment2 (n = 31) 2.85 (.70) 2.95 (.61) 

 

Summing up. Following the intervention, the mobile Jigsaw II group (i.e., treatment 

2) reported significantly higher levels of decision-making skills and adaptability skills than 

their peers in the comparison group and the face-to-face Jigsaw II group. Therefore, the 

intervention would have likely made a difference in their adaptability and decision-making 
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skills. Also, mobile Jigsaw II group mean scores increased at a higher rate than the other two 

groups in the communication dimension. However, the findings did not indicate any 

differences at post-test among the three groups in the communication, leadership, 

coordination and interpersonal skill dimensions.  

Effects of mobile Jigsaw II activities on language performance. The following 

section addresses research question two (potential influences of mobile Jigsaw II activities on 

students’ language performance). The AT which was developed, piloted and validated in the 

preliminary study was used to measure research question two and was administered pre- and 

post-intervention to all three classes. The AT instrument consisted of 38 items. This section 

presents the results of the AT over the time period (pre- and post-intervention). 

Achievement test. The results (see Table 4.21) revealed that there was a significant 

main effect for time, Wilks’ Lambda = .848, F (1, 91) = 16.027, p < .000, partial eta squared 

=.150, suggesting that all three groups reported a significant increase in gain scores over 

time. The partial eta-squared effect can be interpreted as a large effect size.  

The main effect comparing the three groups was also significant, F (2, 91) = 3.237, p < .044, 

partial eta squared = .066, suggesting differences in the teaching approaches. However, the 

post-hoc comparisons using the Tukey HSD test indicated that there were no group 

differences on the combined mean score (see Table 4.22). Also, the actual difference in the 

mean scores of the groups at time two was very small, as shown in Table 4.20 and Figure 4.8. 

In addition, there was no significant group-by-time interaction, suggesting a similar rate of 

change across all groups over time. The partial eta-squared effect size can be considered as a 

small effect size.  
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Table 4.20 

Means and Standard Deviations for Students’ Achievement Test Scores 

Groups 
 

Pre-test 
M (SD) 

Post-test 
M (SD) 

Comparison (n = 31) 22.68 (5.4) 24.32 (5.9) 
Treatment1 (n = 32) 19.53 (6.8) 21.09 (6.2) 
Treatment2 (n = 31) 21.84 (5.2) 24.06 (4.3) 

 

Table 4.21  

Results for Statistically Significant Changes in Students’ Achievement Test Scores 

Source df F p Partial eta 
square 

TIME 1 16.027 .000 .150 
Group 2 3.237 .044 .066 
TIME X Group 2 .212 .809 .005 
Error (TIME) 91    

 

Table 4.22  

Tukey’s Post-hoc Comparison among the Three Groups for the Achievement Test 

   Tukey’s HSD Comparisons 

Groups Mean 
Difference Std.Error  Comparison Treament1 Treatment2 

Comparison 1.64 .788    
Treatment1 1.56 .775 .997   
Treament2 2.22 .788 .861  .820  
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Figure 4.8. Pre- and post-scores for Achievement test 

Summing up. Following the intervention, there was a significant main effect for time, 

suggesting that the scores of the students in all the three groups improved over the period of 

time. However, the findings did not indicate any differences between the three groups. This 

indicates that there was no significant difference between the groups that could be attributed 

to the types of teaching methods.  

Effects of mobile Jigsaw II activities on language anxiety. This section addresses 

research question three (potential influences of mobile Jigsaw II activities on students’ 

language anxiety). The FLCAS was adapted to measure this question and was administered 

pre- and post-intervention to all three classes. The FLCAS scale has three subscales: 

communication apprehension, test anxiety and fear of negative evaluation (Horwitz, 1991; 

Horwitz et al., 1986). This section presents the results of the three sub-scales measured over 

the time period (pre- and post-intervention). 

Communication apprehension subscale. This subscale measured the extent to which 

the participants perceived themselves to be too shy to communicate due to language anxiety. 
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The results (see Table 4.24) revealed that there was a significant main effect for time, Wilks’ 

Lambda = .944, F (1, 91) = 5.37, p < .023, partial eta squared = .056, suggesting that all three 

groups reported a significant increase in their perceived communication apprehension over 

time instead of a decrease. This suggests that all three teaching methods increased 

communication anxiety and the changes in the scores are likely attributable to other factors 

and not due to collaboration. The partial eta-squared effect can be interpreted as a medium 

effect size. However, there was no significant group-by-time interaction, suggesting a similar 

rate of change across the three groups. The observed power reported was 1- β = .330. The 

means and standard deviations are presented in Table 4.23. The mean plots for all three 

groups can be seen in Figure 4.9. 

Table 4.23  

Means and Standard Deviations for Students’ Communication Apprehension 

Groups 
 

Pre-test 
M (SD) 

Post-test 
M (SD) 

Comparison (n = 31) 2.67 (.45) 2.89 (.70) 
Treatment1 (n = 32) 2.97 (.66) 2.96 (.49) 
Treatment2 (n = 31) 2.56 (.52) 2.81 (.56) 

 

Table 4.24 

Results for Statistically Significant Changes in Students’ Communication Apprehension 

Source df F p Partial Eta 
Squared 

TIME 1 5.376 .023 .056 
Group 2 2.869 .062 .059 
TIME X Group 2 1.596 .208 .034 
Error (TIME) 91    
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Figure 4.9. Pre- and post-scores for Communication apprehension  

Fear of negative evaluation subscale. This subscale measured the extent to which the 

participants perceived themselves to be negatively evaluated by others. The results revealed 

that there was no significant main effect for time and group. The results also indicated that 

there was no significant group-by-time interaction, suggesting that the mean scores of all 

three groups were similar over time. The means and standard deviations are presented in 

Table 4.25. In addition, the observed power reported was 1- β = .060. 

Table 4.25  

Means and Standard Deviations for Students’ Fear of Negative Evaluation 

Groups 
 

Pre-test 
M (SD) 

Post-test 
M (SD) 

Comparison (n = 31) 2.71 (.70) 2.78 (.76) 
Treatment1 (n = 32) 3.0 (.62) 3.18 (.49) 
Treatment2 (n = 31) 2.56 (.74) 2.69 (.49) 

 

Test anxiety subscale. This subscale measured the extent to which the participants 

perceived themselves to be failing or performing poorly due to test anxiety. The results 

revealed that there was no significant main effect for time and group. The results likewise 
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indicated that there was no significant group-by-time interaction, suggesting that the mean 

scores of all three groups were similar over time. The means and standard deviations are 

presented in Table 4.26. 

Table 4.26 

Means and Standard Deviations for Students’ Test Anxiety 

Groups 
 

Pre-test 
M (SD) 

Post-test 
M (SD) 

Comparison (n = 31) 3.07 (.44) 3.16 (.70) 
Treatment1 (n = 32) 3.04 (.64) 3.12 (.45) 
Treatment2 (n = 31) 3.04 (.62) 2.97 (.48) 

 

Summing up. In terms of communication apprehension, following the intervention, 

there was a significant main effect, suggesting that communication apprehension increased in 

all three groups over the period of time instead of decreasing. This suggests that the changes 

in the scores are likely attributed to other factors and not due to collaboration. Also, the 

results did not indicate any differences between the three groups. The results of the 

communication apprehension and fear of negative evaluation dimensions, however, indicated 

low statistical power, suggesting that true effects may have not been detected. Furthermore, 

the findings did not indicate any differences between the three groups in fear of negative 

evaluation and test anxiety dimensions of the FLCAS scale.  

The finding that communication apprehension also increased for the mobile Jigsaw II 

group was unexpected (based on existing literature); therefore, WhatsApp data were analysed 

to examine whether specific interaction patterns could explain the results. The following 

section reports the results of WhatsApp Interactions in terms of the total number of words 

posted by each participant in each group during the eight-week intervention. 

Findings of WhatsApp interactions. In this section WhatsApp interaction patterns 

are explored to examine whether all the groups in mobile Jigsaw II condition contributed 

similarly or not. Analysis of the data of WhatsApp interactions was necessary because of the 
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inconsistent results. To analyse WhatsApp interaction patterns, transcripts of all seven groups 

members were downloaded (see Appendix N for the sample transcript). Frequency and 

percentages were calculated for the total number of words posted by each participant in each 

group. Also, voice messages posted by each participant were counted and recorded under 

each group category. Each group had four members except for group four, which had five 

members (see Table 4.27).  

The results showed that, in every group, there were both high users (i.e., participants 

who actively contributed) and low users (i.e., participants who rarely contributed). On the one 

hand, some participants were very active and interacted often. For instance, in group two, 

Participant 1 posted 1,014 words (out of 1335 words). Likewise, in group five, Participant 2 

posted 909 words (out of 1486 words). On the other hand, some participants had very limited 

interaction. For example, in group two, Participant 1 posted only 61 words and Participant 3 

posted only 45 words (out of 1335 words). Similarly, in group four, Participant 2 posted only 

79 words and Participant 5 posted only 42 words (out of 924 words), and they were the least 

active members in the group. Similar patterns were reported in all seven groups (see Table 

4.27).   

The results also showed low usage by many participants. Of the 29 participants, 18 

participants (62%) posted less than 250 words, 10 participants (34%) posted less than 100 

words, and only four participants (14%) posted more than 500 words. Also, only groups four 

and five had posted more than 20 voice messages. This indicates that most of the members 

were low users and had minimum interaction. The limited interaction could be one of the 

possible reasons for non-significant results and this is discussed in Chapter Six.  
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Table 4.27  

Summary of Posts per Participant in Each Group 

  Total Word Count  
Groups Participants n % Voice Messages 
One     
 1 61 10.1 0 
 2 380 63.2 0 
 3 45 7.5 0 
 4 115 19.1 0 
 Total 601  0 
 M (SD) 150.3 (135.2)   
Two     
 1 1014 76.0 0 
 2 96 7.2 0 
 3 52 3.9 0 
 4 173 13.0 0 
 Total 1335  0 
 M (SD) 333.8 (395.1)   
Three     
 1 273 50.7 0 
 2 174 8.5 0 
 3 19 38.2 0 
 4 72 30.7 0 
 Total 538  0 
 M (SD) 134.5 (97.5)   
Four     
 1 166 18 10 
 2 79 8.5 0 
 3 353 38.2 0 
 4 284 30.7 20 
 5 42 4.5 0 
 Total 924  30 
 M (SD) 184.8 (118.4)   
Five     
 1 215 14.5 2 
 2 909 61.2 14 
 3 292 19.7 09 
 4 70 4.7 0 
 Total 1486  25 
 M (SD) 371.5 (320.4)   
Six     
 1 732 40.5 5 
 2 705 39.0 2 
 3 290 16.0 0 
 4 81 4.5 0 
 Total 1808  7 
 M (SD) 452 (276.7)   
Seven     
 1 223 26 0 
 2 154 18 2 
 3 221 25.7 4 
 4 263 30.5 0 
 Total 861  6 
 M (SD) 215.3 (39.1)   
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Summary 

The results that emerged from the analysis of the TSQ, AT and FLCAS can be 

summarised as follows. In terms of teamwork skills (research question one), following the 

intervention, the results indicated that students of the mobile Jigsaw II group had a higher 

perception of their decision-making and adaptability skills than the other two groups. That is, 

the students of the mobile Jigsaw II group perceived themselves to be more confident at 

making team decisions and adapting to changes than their peers in the other two groups. 

Therefore, it can be posited that the intervention made a difference in the two areas: 

adaptability and decision-making. 

Also, the mobile Jigsaw II group mean scores increased at a higher rate than the other 

two groups in the communication, decision-making and adaptability dimensions of the TSQ 

(i.e., the intervention accelerated or positively impacted their perceptions in those three areas 

at a greater rate than the other two groups). However, the findings did not indicate any 

differences at post-test between the three groups in the communication, leadership, 

coordination and interpersonal skills dimension of the TSQ.   

In terms of language performance (research question two), following the intervention, 

the post-test scores indicated that all three groups improved over the period of time. 

However, the findings did not indicate any differences between the three groups (i.e., there 

were no significant interactions). This suggests that the Jigsaw II intervention did not have 

any influence on language performance. 

Furthermore, one unexpected finding of this research was language anxiety (research 

question three). Following the intervention, the post-test scores indicated that communication 

apprehension increased in all three groups over a period of time. This suggests that all three 

teaching methods provoked communication anxiety in participants and the changes in the 

scores are likely attributed to other factors and not due to collaboration. However, all three 
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groups reported no increase or decrease in scores in the other two dimensions of the FLCAS: 

fear of negative evaluation and test anxiety. Additionally, the findings did not indicate any 

differences between the three groups in those three areas (i.e., communication apprehension, 

fear of negative evaluation and test anxiety). These results suggest that the intervention did 

not make any differences in reducing language anxiety of students in mobile Jigsaw II group 

when compared to their peers in the other two groups. The communication apprehension and 

fear of negative evaluation dimensions, however, reported low statistical power. This 

suggests that the true effects may have not been detected.    

In addition, WhatsApp interactions were analysed because of the unexpected results 

(i.e., communication apprehension increased instead of decreasing). It was imperative, 

therefore, to determine whether all participants actively contributed. The results, however, 

showed that most of the participants were low users, indicating that non-participation could 

be one possible reason to explain why no changes were observed in most of the outcomes and 

will be discussed in Chapter Six. The following chapter presents the qualitative findings and 

provides evidence to support and explain the quantitative findings.  

 

 

  



222 
 

 

  

QUALITATIVE FINDINGS 

 

Synopsis 

The findings discussed in this section provide additional data to address research 

question one (the potential influences of mobile Jigsaw II activities on students’ teamwork 

skills), research question two (the potential influences of mobile Jigsaw II activities on 

students’ language performance) and research question three (the potential influences of 

mobile Jigsaw II activities on students’ language anxiety). To address these questions, 

qualitative data from the students’ post-intervention open-ended questions, teacher’s post-

intervention open-ended questions and researcher’s notes were analysed. The findings from 

the qualitative data were used to triangulate the results of the quantitative data presented in 

Chapter Four. That is, to interpret the extent to which the qualitative findings corroborate, 

converge, diverge or contradict the quantitative results.  

The open-ended questions were administered post-intervention to all participants of 

the mobile Jigsaw II group (i.e., treatment 2). The open-ended questions were intended to 

obtain more comprehensive data from the participants regarding the new teaching method 

(Cohen, 2018). To ensure anonymity and confidential reporting, participant students were 

assigned an identification number, which consisted of two letters and three digits. The 

participant students were asked to use the identification number given to them for both the 

pre- and the post-test. Similarly, to ensure the participant teacher’s confidentiality, a 

pseudonym was assigned.  

The following sections present the key findings of the qualitative data. First, a brief 

overview is presented of the themes that emerged from the coding analysis. Next, each 

subtheme identified is discussed, including details that support and explain the findings. 
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Following the discussions, the chapter concludes with a summary of the overall qualitative 

findings. 

Students’ Survey Post-Intervention Findings 

In answering the open-ended questions, the students shared a variety of ideas about 

the positive use of mobile Jigsaw II activities and the challenges in using these activities. 

Figure 5.1 shows a graphic representation of the themes found after analysing the students’ 

answers to the open-ended questions in this study. Following open coding, eight main 

subthemes then emerged from the axial coding. The eight main subthemes were reorganised 

and grouped into two main themes: positive influences and challenges (see Appendix J for 

the coding process). The central core category that emerged from the themes was ‘mobile 

social interactions’ because all themes were related to mobile social interactions, as made 

evident by the data. Mobile social interaction refers to interactions between two or more 

individuals that can take place anywhere and anytime. Hence, mobile social interaction was 

seen as the core category of the selective coding process. The following section discusses 

each of the subthemes along with the students’ quotations, teacher’s quotations and 

researcher’s field notes. 
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Figure 5.1. Coding analysis of students’ perceptions of mobile Jigsaw II activities 

Positive influences of mobile social interactions. The four subthemes that showed 

evidence of the positive influence of the use of mobile Jigsaw II activities through mobile 

social interactions were: teamwork, language learning, language anxiety and mobility. Each 

subtheme is now discussed in greater detail.  

Teamwork. One of the subthemes that showed evidence of the positive influence of 

the use of mobile Jigsaw II activities through mobile social interactions was teamwork. This 

subtheme was evident in student responses, with 27 out of 29 students reporting that mobile 

Jigsaw II activities were useful for fostering teamwork. For instance, one student remarked, 

“Yes, this is a good method to develop teamwork skills to some extent” (CK006). Another 

student noted, “because of this method, we could learn the value of team spirit” (CK0012).  

The teamwork aspect of mobile Jigsaw II activities was reflected as follows: 

“Yes, we learned to work as a team” (CK0015) 

“We worked as a team and helped each other” (CK004) 

“Yes, we worked as a team helping and teaching others” (CK0018) 

“Using this method, we can share everything and get to know each other well” 

(ST0011) 

Mobile Social 
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Positive 
Influences

Teamwork

Language Learning
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From these instances, it appeared that students were positive about the new learning 

method because they felt that they were able to help each other and learn from each other. 

This feeling was expressed through their use of group-focused skills such as “share”, 

“helping and teaching others” and “worked as a team”. Therefore, it seemed that students 

regarded mobile Jigsaw II activities useful for fostering teamwork.  

The teacher’s post-intervention interview and the researcher’s field notes also 

supported the findings. In the post-intervention interview, Rita remarked, “Yes, in most of the 

groups I could witness the teamwork skills. Most of them tried their best to reach the final 

task of the home group. They helped each other and shared their knowledge”. Researcher’s 

field notes also noted, “I can see teamwork in some groups. The usual ones are interacting, 

helping and trying to finish the task” (see Appendix P, 5.6b, 05/03/2018 for sample field 

notes).   

Furthermore, since research suggests that collaboration promotes skills development, 

students were further prompted about the type of teamwork skills they thought they had 

improved during mobile Jigsaw II activities. Of the 29 students, 24 students reported that 

mobile Jigsaw II activities improved their communication. In other words, it appears that they 

considered they were able to exchange information clearly and accurately. In addition to 

communication, of the 29 students, 14 students reported improved decision-making and 9 

students reported improved coordination and interpersonal skills. Of the 29 students, 8 

students reported improved adaptability and 6 students reported improved leadership. 

Participants expressed improvement in teamwork skills in the following ways:  

“I was able to improve leadership skills. I hadn’t had the chance to learn leadership 

skills during my school period. But after the group sessions here, I understand how a 

leader should be” (ST0013) 
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 “This method helps to improve our teamwork skills such as coordination and communication 

skills” (ST0012) 

“I am able to improve communication and leadership skills in working as a team” 

(ST0013) 

“Yes, it helps to improve leadership qualities, to share our ideas, in communication as in 

coordination with other members working together” (CK0013) 

The teacher’s post-intervention and researcher’s notes also revealed improvement in 

some of the teamwork skills. Rita remarked, “I think most of them could develop 

communication, leadership, adaptability, coordination and interpersonal skills”. From the 

notes taken by the researcher, exchanging both text and voice messages and team members 

coordinating and taking leadership roles was evident in some groups (05/03/2018). For 

example, the researcher noted, “They are communicating more in the group and making 

decisions for the next tasks” (05/03/2018). “Some students are taking responsibility for the 

task given to them by asking their friends to reply. Checking and correcting their work” 

(05/03/2018). This aspect of teamwork was not apparent in the first few lessons (see 

Appendix P, 5.3b, for sample field notes). For example, on the 29th of January, the researcher 

noted, “they seem less focused on the activity. Very few interactions can be observed in the 

WhatsApp chat. The teacher is reminding them to teach their team members” and on the 12th 

of February the researcher noted, “Gradual improvement can be seen the groups. There is 

more communication among team members and peers are helping each other”. This suggests 

that participants were gradually developing teamwork skills during the intervention. 

Additionally, students also reported contributing in group activities and getting along 

with other team members. Approximately half of the students (15 of 29) noted that they 

contributed to the group discussions inside the classroom. However, only 9 of the 29 students 

reported contributing outside the class. For example, one student said, “Yes, most of the time 
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in class and sometimes outside” (CK0015) and another student said, “I actively exchanged 

ideas with other group members online in a class other than outside the class” (CK0016). 

These findings indicate that most of the students utilised collaborative skills during mobile 

Jigsaw II activities inside the classroom. In addition, students were asked if other group 

members contributed or participated in discussions. Of the 29 students, all students reported 

member contribution. However, only 11 students reported that discussions took place both 

inside and outside the classroom, suggesting that most contributions happened during class 

hours.  

Participants’ minimal contribution outside the class was also noted by the teacher in 

the post-intervention interview and supported by the researcher’s field notes. In the interview, 

Rita commented, “Apart from a few members in few groups most of them actively 

participated in group discussions mostly inside the class. Less participation in mobile 

discussions outside the class”. The researcher’s field notes also indicated that during the 

intervention phase most of the interactions took place inside the class. For example, the 

researcher noted, “It was captured on the WhatsApp group that only the regular participants 

actively exchanged ideas and most of the discussions happened in the class and not outside 

the class. “Very few participants exchanged ideas outside the class” (19/03/2018).  

With regard to getting along with other team members, of the 29 students, 24 students 

responded that they did not have any problems or conflicts with team members. For example, 

when asked if they got along with other team members (Q9), one student remarked, “Yes, 

without any fights” (CK0015). Another student also reported, “Yes, I did get along” 

(CK001). The teacher’s post-interview also indicated that participants did not have any 

problems. Rita noted, “Yes, they did. I did not notice any kind unfriendliness or internal 

problems in their online discussions, some students even encouraged others by appreciating 

others by saying well done etc”.  
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In addition, students reported positive attitudes towards group work. Of the 29 

students, 25 students stated that they liked working in groups. Some of the reasons indicated 

by the participants were the ability to discuss, share ideas and that they were able to develop 

relationships with others. Students also mentioned that mobile Jigsaw activities helped them 

to develop team spirit. The participants’ positive attitudes towards mobile Jigsaw II activities 

was expressed in the following ways: 

 “We can learn anything by discussing and sharing our ideas” (ST0011) 

“If we have problems, we can discuss them within the group” (Ck0015) 

“We can share everything and learn” (CK001) 

“Because of this method my friendship with others developed” (CK004) 

“I really enjoyed the teamwork because I had my friends there. I think the team spirit 

that we developed here will be useful for us to work in future working teams when we 

do our jobs” (ST005) 

“Because of this, we could learn the value of team spirit” (CK0012) 

The students’ positive attitudes towards group work were also noted in the teacher’s 

post-intervention interview. Rita remarked, “They like to work in groups. Because they can 

learn from each other. Their friends are closer to them than the teacher so they can ask 

anything from their friends without any shyness. I think teamwork helps them to build up their 

confidence. They know that they are not alone in this method”.  

These comments indicate that through this Jigsaw II method students learned to 

collaborate and work as a team. Student participants also helped and supported each other 

when required. In addition, students also indicated that mobile Jigsaw II method helped them 

to develop friendships and build team spirit. According to research literature, these are all 

elements required for effective teamwork.  
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Language learning. Another subtheme central to the use of mobile Jigsaw II was  

language learning, which refers to the learning of language-related skills through mobile 

social interactions. This subtheme was evident in student responses, with 18 out of 29 

students indicating an improvement in speaking skills and 15 out of 29 students reporting 

improvement in listening skills. For example, one student remarked, “Yes, speaking skills are 

improving by the mobile jigsaw method because that is very good and best” (ST0012). 

Another student commented, “Yes, listening, speaking, day to day English language 

conversation skills” (CK0016). Also, 14 out of 29 students indicated improvement in 

readings skills and 10 students reported improvement in writing skills. Participants expressed 

improvement in reading and writing skills in the following ways: 

  “Yes, I can read very well. I went to Google and am reading a lot of information. I 

spend lot of time reading on mobile. Thanks to mobile” (ST0014) 

 “Yes, listening, reading and speaking skills, skill of using the internet to learn 

English” (CK0005) 

“Yes, Reading, writing, listening and speaking skills” (CK0001) 

Further, this sentiment was reinforced in an informal conversation (group processing 

between the teacher and the students), when one student said, “I think I’m getting better at 

English”. Another student commented, “I think I can now speak with others a bit” 

(12/03/2018). This sense that the mobile implementation of Jigsaw II helped students 

improve their language-related skills was also supported by the post-intervention interview 

with the teacher. During the post-interview the teacher commented: 

Yes, I think this new method of learning helped them to improve their speaking, 

writing, and reading skills. Within their online groups, they discussed with each other 

and completed the tasks given by the teacher. In this process, they had to type and 

express their ideas and share their knowledge because they could not conduct verbal 
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conversations with their members. Then they read the answers of others and 

developed their conversation until the end of the lesson. Finally, they could develop 

their speaking skills because of the presentations that they had to in every week in 

front of the class. (Rita) 

Furthermore, students also reported that mobile Jigsaw II activities motivated them to  

learn English. Of the 29 students, 20 indicated that the method was good, and 9 students 

reported that the method made it easy to learn English. For example, one student remarked, 

“This a good and easy method to learn English wherever we like” (CK009). Another student 

noted: “This method is good to implement in future because this is easy, and everyone can 

learn English without any age differences” (CK0011). 

In addition, students also noted that they gradually began to like English. Some of the 

ways in which participants expressed their positive attitudes towards the English language 

included: 

“I like to learn English using mobile now. It developed my understanding and writing 

skills” (ST006) 

“I felt the need to improve my English because of this method, and I think we should 

use this method in future” (CK0013) 

“Yes, I have begun to like English now” (CK0012) 

Additionally, some students reported confidence in speaking. For example, one 

student noted, “I improved English so happy. I can talk to another person. I talked face to 

face” (ST009). This sense that the mobile Jigsaw II was motivating students and building 

their confidence was also confirmed by the post-intervention interview with the teacher and 

researcher’s field notes. During the post-intervention interview the teacher commented: 

Yes, it motivated most of the students to learn English. I think now they have 

understood the advantages that they can take out of a smartphone regarding their 
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studies. Even the weaker students somehow tried to participate in the discussions by 

typing what they knew even though they made mistakes. Nowadays, the smartphone 

has become their inseparable companion, and it will be easier to motivate them to 

learn English using mobiles. (Rita) 

The notes taken by the researcher on the observation sheets, recorded that some of the 

students liked working with the devices. They also participated in most of the activities and 

stated that this method encouraged them to learn English, and they started liking the 

language. For example, the researcher noted, “The teacher is asking them if they like this 

method of learning, most of the students are nodding their head. One student said, yes, this 

method is motivating us to learn English” (05/02/2018). “Along with the teacher, I am also 

monitoring their group chats. They are more engaged in the activity” (19/02/2018). “It looks 

like they are now more focused and are enjoying working online” (19/02/2018).  

Various other comments obtained from the open-ended questions also illustrate the 

participants’ language skills improvement, such as: 

“This method is really good. It is good to implement this in future as well. Earlier we 

learnt English using our textbooks only, but this method is really new, and it was a 

good experience” (CK0015) 

“I can look for everything online and find out more about English” (CK0018) 

“Yes, we typed and chatted and spoke English this way. Helps to improve English 

language skills this way” (ST0012) 

“Good method. I began to study and find more about English because of this method. 

It can develop our speaking and listening skills” (ST006) 

“This is a really successful method to develop English language skills. It really 

motivated us” (CK0018). 
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Apart from language learning, some students also reported that mobile Jigsaw II 

method was useful for developing comprehension and internet skills and created awareness 

regarding the skills needed for the future. The following are illustrative comments regarding 

usefulness for developing skills and awareness:  

“I could develop my skills and knowledge” (CK004) 

“Learn using internet and apps effectively” (CK005) 

 “It developed my understanding” (ST006) 

 “Skill of using the internet to learn English” (CK005) 

“Because we all need English language skills to win the future” (ST002) 

“I think the team spirit that we developed here will be useful for us to work in future 

working teams when we do our jobs” (ST005) 

These comments indicate that mobile Jigsaw II activities provided an opportunity for 

these students to practise language skills (speaking, listening, reading and writing) and also 

motivated the students and promoted a positive attitude towards language learning. 

Therefore, it can be posited that due to working collaboratively online, students might have 

perceived improvement in language learning and developed a more positive attitude towards 

language learning.  

Language anxiety. Apart from teamwork and language learning, another subtheme 

central to the use of mobile Jigsaw II was the ability to reduce language learning anxiety 

through mobile social interactions, with all 29 students reporting that mobile Jigsaw II 

activities helped them reduce language anxiety. Some of the responses indicated the opinion 

that working together, conversations in English, collaborative activities and exposure to 

language through mobile Jigsaw II activities helped them overcome language anxiety to some 

extent.  
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For example, in answering question four, “Were you able to overcome English 

language anxiety using this method? Why/Why not?”, one student responded, “Yes, because 

we can discuss any problem with our members” (ST0011). Another student noted, “Yes 

because I had to chat online with friends in English” (CK005), which indicates working 

together and daily conversation in English might have helped ease language anxiety. In 

addition, one student said, “Yes, because of the speaking activities and presentations” 

(CK009). Another student commented, “To a certain level, I was able to overcome English 

language anxiety by using this method” (ST0013). This suggests that exposure to 

collaborative activities also might have helped to gradually alleviate language anxiety.  

In the post-intervention interview, the teacher also commented that the mobile Jigsaw 

II activities might have helped students alleviate language-related anxiety to some extent.  

I think most of the students were able to overcome English language anxiety because, 

within these mobile groups, they had their friends to discuss and help each other. I 

personally saw how they sought the assistance of other members without any 

hesitation. That feeling might have helped them to develop their skills and be 

confident. The good students really helped the weaker ones to perform well and 

encouraged them in group presentations which they had to do every week in front of 

the class. Even though there were people who showed less confidence at the very 

beginning gradually, they showed some kind of improvement. Therefore, I think what 

made them stronger than before was the teamwork and the feeling that they were not 

alone in every task. (Rita) 

From the notes taken down by the researcher in the observation sheets (see Appendix 

P, 5.7c, for sample field notes), it was evident that after a few lessons that students were 

interacting more. The quietest and shy members of the class were also observed participating 

and interacting in group chats. The researcher noted, for example, “I can see in the WhatsApp 
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group that students are now writing more in chats” (05/03/2018). “Even the shy and quietest 

members of the class are interacting online” (12/03/2018). “One group is saying, by working 

in groups we are not feeling shy to ask our friends” (12/03/2018). 

Furthermore, during group processing, some of the students stated that they were now 

less anxious about presenting in front of the class. For example, one student commented, “I 

am no longer anxious to present in front of the researcher” (05/03/2018). A few students also 

reported that they had begun to like English, which helped them overcome anxiety. For 

example, one student remarked, “Yes, to some extent. Even though I still feel some kind of 

anxiety, I could overcome that to some extent because I have begun to like the English 

language now” (CK0018). Therefore, it appears that the mobile Jigsaw II activities not only 

helped reduce anxiety but also promoted a positive attitude towards the English language. In 

summary, the participants’ responses indicated that mobile Jigsaw II activities might have 

provided learners with an environment that could ease language anxiety and students may 

have experienced less anxiety due to group work, interactions with friends in English and 

daily activities.   

Mobility. Another central subtheme that positively influenced the use of mobile  

Jigsaw II was that of mobility, which refers to the ability to collaborate and learn anywhere 

and anytime through interactions. This aspect of mobility was evident in the students’ 

responses, with 10 out of 29 students reporting that mobile Jigsaw II activities allowed them 

to discuss with their peers and share at any moment. For example, one student remarked, “We 

can share our knowledge, and we can discuss wherever and whenever we like” (CK0013). 

Another student commented, “We can share our ideas and help others online whenever 

possible” (CK0015). This suggests that the mobility of collaborating allowed them to work 

more effectively in teams as they could discuss, share and help without any time or space 

constraint. Some of the other indicative comments were:  
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“We can discuss wherever we like and whenever we like” (CK0010) 

“We can discuss and learn whenever we like and wherever we like” (CK0018) 

Students also reported that mobility of learning allowed them to improve their 

language skills through peer interactions and online resources. For example, one student 

responded, “because we can discuss and learn English wherever we like not only within the 

class” (CK002). Another student said, “This a good and easy method to learn English 

wherever we like” (CK009). Some other indicative comments were:  

 “We can learn English whenever and wherever we need using this method” 

(CK0012) 

“because I can discuss with my friends in English whenever I need” (CK005) 

From these instances, it appears that students had a positive experience of 

collaborating and learning anywhere and anytime. It seems that the students regarded the 

mobility aspect of mobile Jigsaw II as being useful for teamwork and language learning. 

Also, the students’ responses suggest that mobile Jigsaw II activities allowed them to have 

extended support in ZPD as more opportunities to learn were available outside class hours.  

Answering the question posed by the researcher to the teacher on whether they would 

like to use the mobile Jigsaw II method in future (i.e., Q3 of the teacher’s post-intervention 

interview), the teacher commented: 

Nowadays, the smartphone has become their inseparable companion, and it will be 

easier to motivate them to learn English using mobiles. I think with proper guidance 

to use the mobile in an appropriate manner, they will use it effectively in the 

classroom in future. I really like to use this method in future. (Rita) 

Challenges and difficulties of mobile social interactions. In this section the 

subthemes related to the challenges of mobile social interactions are discussed. In response to 

a question about difficulties, students repeatedly reported the challenges that they faced 
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during mobile social interactions. Their comments were categorised into four subthemes: (a) 

lack of participation; (b) limited language proficiency; (c) need for translation; and (d) 

technical problems.  

Lack of participation. One subtheme identified as a challenge to mobile social 

interactions was lack of participation. Of the 29 students, 12 students commented on lack of 

participation. One student shared, “When we work online it is difficult to make everyone in 

the group join the activities. Some members did not participate actively and did not focus on 

their work” (CK004). Similarly, another student said, “When we do group work online 

outside the class, some members are not online and do not contribute. If this problem can be 

addressed, it would be better” (CK0012).  

 Students’ lack of participation was also indicated in the post-intervention interview 

with the teacher and reflected in the researcher’s field notes. In the post-intervention 

interview, Rita commented, “In some groups, most of the team members did not actively 

participate in discussions and activities”.  The teacher also indicated that most of the 

students relied on other students to provide answers, “As a result, most of them did not try to 

find things on their own”, resulting in lack of participation. The researcher’s field notes also 

indicated that very few students participated in activities (see Appendix P, 5.6b, for sample 

field notes). For example, “few seem to be actively exchanging and interacting in group. The 

teacher is reminding them and stressing to work on the task given” (19/03/2018). This was 

also supported by the WhatsApp results (see Chapter Four, Table 4.27), where the findings 

indicated that only a few participants were active online.  

 Some of the reasons for non-participation as indicated by the researcher’s field notes 

(See Appendix P, 5.3b, for sample field notes) included device distraction, negative attitude 

towards language learning and language difficulty. For example, “They are continuing to 

play with the mobile, despite the teacher warning them several times” (12/03/2018). 
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“However, device distraction, coming late, leaving for other activities continues” 

(12/03/2018). “They are playing with the phones. I can hear some music” (29/01/2018). “I 

asked a few students why some are getting late and not attending regularly. They said, some 

don’t like English and prefer to skip classes. English is hard” (12/02/2018).  

 A negative attitude amongst students towards language was also acknowledged in the 

teacher’s post-intervention interview where, when asked about problems faced while teaching 

using the mobile Jigsaw II method, Rita responded,  

Students’ negative attitude towards English is from their school days – because of this 

negative attitude some of them did not actively participate, and some disturb the class 

even though they participated. Their underlying dislike towards the subject that they 

have failed in school might have changed their behaviour. (Rita) 

Limited English language proficiency. Another subtheme that challenged mobile 

social interactions was limited language proficiency. Of the 29 students, 10 students reported 

limited English language proficiency. In the survey response, one student reported, 

“Difficulties in speaking and understanding at some points” (ST002). Another student noted, 

“Little long words. Sometimes reading is a problem” (ST0014). Limited language 

proficiency was also indicated in the post-intervention interview with the teacher and in the 

researcher’s field notes. In the post-intervention interview, Rita made particular note of 

“Difficulty in communicating in English correctly and appropriately because of the lack of 

English knowledge” and commented that, “Some of the students took some time to type their 

ideas because of their lack of grammar and vocabulary knowledge. But somehow, they tried 

to convey their ideas with the help of others”. 

 Students having difficulty in language was also supported by the researcher’s field 

notes. From the notes taken by the researcher (see Appendix P, 5.4b, for sample field notes), 

it was noted that some of the students were finding the mobile Jigsaw method challenging 
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because they could not express themselves clearly in English and were getting stuck. Also, at 

times, they did not know how to reply in English (12/02/2018). For example, the researcher 

noted, “They are saying sometimes we like to contribute but we are not sure how to write and 

we can’t express in English clearly. We get stuck” (19/02/2018). “Sometimes we also don’t 

know how to reply in English” (19/03/2018). 

  First language translation. Five students reported that first language translation was 

necessary, “Sinhala translation should be provided” (CK0011). Though only a few students 

mentioned the need for first language translation, the teacher also realised the need to provide 

first language translation. During the teacher post-intervention interview, Rita remarked, “I 

realised the fact that as the teacher I have to use Sinhala explanations in special situations in 

teaching because most of them have language problems”.  

It was also reflected in the researcher’s field notes that students needed first language 

translation (see Appendix P, 5.4b, for sample field notes). For example, “I can see more 

capable peers helping the low achievers and explaining to them in Sinhala” (19/02/2018). 

“Conversation in Sinhala can be still observed among a few students. Some are requesting 

the teacher to explain in Sinhala before starting the activity” (19/03/2018). “The teacher is 

asking them to find different types of adverbs and post them in their groups. They are asking 

the teacher to explain again in Sinhala” (05/03/2018). 

Technical issues. Of the 29 students, 7 students reported that they should have more 

access to the internet. A few students also indicated technical difficulties such as voice 

recording, network problems and the phone’s battery life. Having problems with the phones 

was also noted in the researcher’s notes. For example, “Today two students were without 

phones because they forgot to bring their chargers” (12/03/2018). Some of the other 

indicative comments reported in the open-ended questions were: 

“Voice recording is difficult for me” (CK0012) 
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“Should have more access to the internet” (CK0006) 

“Sometimes network problem, phones are not charged” (ST0012) 

Other challenges that were identified were absenteeism and time constraints. Even 

though only one student reported it, the problem of students not attending classes is widely 

prevalent in vocational education centres in Sri Lanka. This was reflected in a comment in the 

teacher’s post-intervention interview, where the teacher said: 

Most of the students have failed in English in their school level, and their attitude 

towards English is very negative. Because of their inability to perform well, they 

continuously reject learning English. And some of them are afraid of making mistakes 

and have got anxiety towards English. They think that others will laugh at their 

mistakes. I think this type of new teaching method would be a good answer. But 

within the method, we should be strict with regard to their attendance, performance in 

tasks etc. Those should be strictly monitored by the group leaders and the teacher 

should monitor them as well. Attendance should be made compulsory to sit for the 

final exam. The teacher should inform about the students who are continuous 

absentees and are of misbehaviour to the course teachers and directors. (Rita) 

Answering the question posed by the researcher regarding the problems she faced 

using mobile Jigsaw II method (i.e., Q2 and Q5 of the teacher’s post-intervention interview), 

the teacher commented: 

I could not witness the progress that I wished to achieve in a few groups because of 

their lack of teamwork skills (specially listening to others, respecting others and time 

management skills). Most of them are school leavers, and they were not used to 

collaborative learning very much. Therefore, as teams, they showed less results.  
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As Sri Lankan students they have learnt within a school learning system where they 

depend fully on the teacher from their preschool to the A/Ls. Therefore, most of the 

students expected me to help them in each and every problem they face. 

Only the good ones did the bulk of the work and somehow finished the task. That may 

be a result of teacher centred education system in Sri Lanka where individual 

performance is valued than teamwork. If we can cultivate teamwork skills in our next 

generation within our schools these issues will not arise in future. It cannot be 

cultivated abruptly; it should be a long-term process from the beginning of their 

education up to higher education. (Rita) 

The teacher was also asked if she had any additional comments (i.e., Q 12 of the 

teacher’s post-intervention interview) and responded: 

 As a teacher who has experienced the traditional, face-to-face collaborative learning, 

mobile collaborative teaching, I think both these collaborative learning methods 

would really work well in future. Though the mobile method is still a little bit of 

challenge, I think with the development of the country it would really work well. In 

implementing both these methods, what is important firstly is the attitude towards 

English of the students. The teachers, as well as the management, should build up the 

environment for the students to change their attitudes and to feel the importance of 

English. And changing that attitude and that motivation is not an easy task. It should 

be a gradual process starting from their early school education to the higher levels. 

Our existing curriculum should use latest teaching methods like these methods and let 

students find the skills like language and soft skills that they need to win the world in 

future. (Rita) 

When students were asked whether they would like to use mobile Jigsaw II method in 

the future, most of the students noted “yes”, also suggesting that, as long as member 
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participation, language translation and internet facilities were given, students would favour 

the use of mobile Jigsaw II activities. The results discussed in this section provide additional 

data to answer research question one (the potential influences of mobile Jigsaw II activities 

on teamwork skills), research question two (the potential influences of mobile Jigsaw II 

activities on language performance) and research question three (the potential influences of 

mobile Jigsaw II activities on language anxiety). These findings are discussed further in 

Chapter Six.  

Summary 

This chapter has presented the findings from the qualitative data. Findings were 

organised according to the themes identified. Data from open-ended questions revealed 

participants’ perceptions of the mobile Jigsaw II method. The central core category that 

emerged from the data was mobile social interactions. This was because the coding analysis 

revealed that mobile social interactions either positively influenced or challenged the use of 

mobile Jigsaw II activities. Within mobile social interactions, positive influences and 

challenges were identified as the two main themes. Positive influences were related to 

positive effects of the intervention on students and challenges were related to problems 

students encountered during the intervention. The positive influences and the challenges that 

emerged from the analysis are now summarised. 

The positive influences that emerged from findings were teamwork, language 

learning, language anxiety and mobility. Students’ responses indicated that mobile social 

interactions positively influenced their teamwork skills because they were able to collaborate, 

exchange ideas, share knowledge and support each other. In addition, students also reported 

that they enjoyed working in groups and were able to develop positive relationships with 

others. From the data presented, aspects such as working together, supporting each other and 

helping each other are all elements required for effective teamwork. The success of mobile 
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Jigsaw II activities may be predicted based on the type of mobile social interactions that 

positively influenced learning outcomes using the innovative pedagogy.   

In addition to teamwork, most of the students reported that mobile Jigsaw II activities 

enhanced their speaking, listening skills, reading and writing skills and found the intervention 

beneficial for language learning. The students also indicated that the mobile Jigsaw II method 

motivated them to learn because they found the method easy to use, interesting and 

innovative. Moreover, mobile Jigsaw II activities also appear to have improved participants’ 

confidence in speaking and other skills such as comprehension and internet skills. A few 

students also cited the importance of English language and teamwork for future jobs.  

 Furthermore, mobile social interactions also had a positive influence in alleviating 

language anxiety and facilitating mobility. Most of the students reported that mobile Jigsaw II 

activities helped reduce language anxiety through group work, online conversations in 

English, collaborative activities and exposure to the language. The aspect of mobility of 

collaborating and mobility of learning was also evident. The anywhere and anytime nature of 

the Jigsaw II method provided more opportunities to work with students’ ZPD as they were 

able to obtain peer support and online resources without being bound by time or space.  

The challenges to mobile social interactions that emerged from the findings were 

limited language proficiency, lack of participation, technical factors such as access to the 

internet, and the need for translation into the students’ first language. To begin with, some of 

the students reported struggling to express and form words, which caused them to be unable 

to interact with others. In addition, lack of participation was also one of the challenges of 

mobile social interactions. Some of the reasons for lack of participation cited in the teacher’s 

interview and researcher’s notes included device distraction and perceived negative attitudes 

towards the English language. Another challenge was technical difficulty, where some 

students failed to bring their phones or chargers. One student also cited absenteeism as an 
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issue. Although only one reported this, it is important in raising awareness because the 

teacher’s data also indicated absenteeism as being a problem in all the vocational training 

centres in Sri Lanka and should be addressed.  

Overall, the features of mobile social interactions such as mobility, portability, ability 

to interact, share and exchange ideas positively influenced the use of mobile Jigsaw II 

activities. Most of the students were positive and keen to adopt mobile Jigsaw II activities in 

future. That is, given a choice, students would prefer to learn using mobile devices. In 

addition to students’ preferences, the teacher also favoured mobile Jigsaw II activities, but 

with proper guidance.  

The main purpose of the qualitative data was to triangulate the quantitative results, as 

discussed in Chapter Three. It appears that the qualitative findings in terms of teamwork 

skills, language performance and language anxiety are not congruent with the quantitative 

results. The mismatch between the findings is discussed in greater detail in the next chapter. 

The following chapter brings together all the findings (quantitative and qualitative findings) 

and an integrated discussion on the overall findings and insights from the research is 

subsequently presented.   
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DISCUSSION 

 

Synopsis 

This chapter brings together the findings of the main study which sought to 

investigate the potential influences of mobile Jigsaw II activities on students’ teamwork 

skills, language performance and language anxiety in the context of students enrolled in a 

mandatory Building Career Skills course in a TVET centre in Sri Lanka. Chapter Four 

reported quantitative data and Chapter Five reported the qualitative data on the potential 

influences of mobile Jigsaw II activities on teamwork, language performance and language 

anxiety. In this chapter key findings are summarised, synthesised and discussed. The 

discussion of the findings’ centres on the effects of mobile Jigsaw II activities on the three 

identified constructs. 

To present the key findings, this chapter first revisits the preliminary study, which 

informed the design of the intervention. Next, a brief outline of the main study is presented 

along with the research questions. The subsequent section presents an overall summary of the 

findings and a detailed discussion of the major findings of the intervention. Following 

discussion of the major findings, the limitations of the study are presented, followed by the 

implications for research, policy, practice and thesis contributions.  

Research Purpose and Methods 

This study aimed to investigate whether the application of mobile Jigsaw II activities 

would support the students enrolled in a mandatory Building Career Skills course to improve 

their teamwork skills, language performance and reduce their language learning anxiety. To 

fulfil this aim, the study was divided into a preliminary study and a main study. The 

preliminary study consisted of two phases (as discussed in Chapter Three). The first phase 



245 
 

 

was designed to interview the teachers, conduct workshops and to develop the instrument 

(i.e., Achievement test). The second phase was designed to pilot the newly developed 

Achievement Test (AT) to ascertain validity and reliability. Once the preliminary study was 

conducted, and the reliability of the tools were established, the final main study was carried 

out.  

A quasi-experimental mixed-method design was employed for the main study with a 

new sample of 94 students enrolled in a mandatory Building Career Skills course and a 

teacher who taught all three classes. The quantitative data (i.e., TSQ, AT and FLCAS 

instruments) were analysed by applying a mixed within-subjects ANOVA (see Chapter Four), 

and the qualitative data (i.e., open-ended questions and field notes) were analysed using open, 

axial and selective coding, as discussed in Chapter Five. The study was based on the 

following three research questions: 

1. What are the potential influences of mobile Jigsaw II activities on students’ teamwork 

skills in TVET in Sri Lanka? 

2. What are the potential influences of mobile Jigsaw II activities on students’ language 

performance in TVET in Sri Lanka? 

3. What are the potential influences of mobile Jigsaw II activities on students’ language 

anxiety in TVET in Sri Lanka? 

Based on the research questions, an overall summary of the major findings is first 

presented in this section. The subsequent section discusses the findings in consideration of 

the literature.  

Summary of Key Findings of the Main Intervention Study  

Following the intervention, results from the quantitative data in terms of teamwork 

skills (research question one) indicated that the students of the mobile Jigsaw II group had a 

higher perception of their decision-making and adaptability skills than the students of the 
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other two groups. Therefore, it can be posited that the intervention likely made a difference in 

two areas: decision-making skills and adaptability skills. Also, the mobile Jigsaw II group 

mean scores increased at a higher rate than the other two groups in the communication, 

decision-making and adaptability dimensions of the TSQ (i.e., the intervention accelerated or 

positively impacted their perceptions in those three areas at a greater rate than the other two 

groups). However, the findings did not indicate any differences at post-tests between the 

three groups in the communication, leadership, coordination and interpersonal skills 

dimensions.   

In terms of language performance (research question two), following the intervention 

it was found that all three groups improved over the period of time. The findings, however, 

did not indicate any differences between the three groups (i.e., there were no significant 

interactions). This suggests that the Jigsaw II intervention did not have any influence on 

language performance. Although no group differences were evident, it is important to note 

that the intervention did not negatively impact on students’ language performance. 

One unexpected finding of this research in relation to research question three was the 

increase in scores of communication apprehension for all three groups over a period of time. 

This suggests that all three teaching methods may have provoked communication anxiety in 

participants over time. However, there were no changes in scores in the other two dimensions 

of the FLCAS: fear of negative evaluation and test anxiety. Additionally, the findings did not 

indicate any differences between the three groups in the communication apprehension, fear of 

negative evaluation and test anxiety dimensions of the FLCAS (i.e., there were no significant 

interactions). This suggests that the intervention did not have any substantial influence on 

language anxiety. Moreover, to the finding following the intervention that communication 

apprehension increased for the mobile Jigsaw II group was unexpected; therefore, WhatsApp 

interactions were also analysed to examine whether specific interaction patterns could explain 



247 
 

 

the quantitative results. The results showed that most of the participants were low users and 

had minimum interaction on WhatsApp. 

The analysis of the qualitative data yielded rich insights into all three research 

questions. Regarding research question one, findings from the open-ended questions 

indicated that mobile Jigsaw II activities fostered teamwork skills. This finding provides 

support to the quantitative results of the TSQ where students of the mobile Jigsaw II group 

reported more positive perceptions of their decision-making and adaptability skills than the 

other two groups, and also, their self-reported perceptions in communication increased at a 

higher rate than the other two groups. 

Furthermore, findings from the qualitative analysis showed that the mobile Jigsaw II 

approach provided an opportunity for students to practise language skills (speaking, listening, 

reading and writing) and motivated them to learn English. Besides fostering teamwork and 

language learning, the qualitative data also revealed that students were most likely able to 

reduce language anxiety through collaboration (i.e., group activities) and online 

conversations in English (i.e., exposure to the English language). However, this was not 

evident in the quantitative data (i.e., the results did not corroborate) and the possible reasons 

for such a mismatch are discussed further in this chapter. In addition, the aspect of mobility 

of collaborating and mobility of learning was also evident. Also, the affordances of mobile 

Jigsaw II activities provided additional opportunities of assistance (e.g., peer support and 

online resources) in ZPD, as participants were not bound by space or set times.  

Nonetheless, there were some challenges faced by learners, such as non-participation, 

limited English language proficiency, technical issues and lack of first language translation. 

The summary of the overall findings of both quantitative and qualitative studies in terms of 

teamwork, language performance and language anxiety, as well as WhatsApp interaction, are 

presented in Table 6.1.  
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Table 6.1 

Summary of Overall Findings of the Main Intervention 

Area Quantitative Findings Qualitative Findings 
Teamwork • Positive changes in decision-making 

• Positive changes in adaptability 
• Positive changes in communication over time 
• No changes in leadership  
• No changes in coordination  
• No changes in interpersonal skills  

• Teamwork facilitators: mobile Jigsaw II features (mobility 
and collaboration) 

• Teamwork components (self-perceived improvement in 
communication, decision-making, and adaptability 
determined by frequency) 

• Getting along (no conflict indicated) 
• More interactions inside the classroom than outside 
• Enjoyed working in groups 

Language 
Performance 
 

• No changes in language performance 
 
 
 

• Language facilitators: mobile Jigsaw II features (mobility of 
learning and mobility of collaborating) 

• Language skills (self-perceived improvement in speaking, 
listening and reading determined by the frequency)  

• Motivated to learn (easy, different, new and interesting)  
• Other factors: Increase confidence, peer support and positive 

attitude towards language learning 
• Other skills (Internet and understanding) 

Language 
Anxiety 

• Increase in communication apprehension scores post-
intervention. Groups did not differ 

• No changes in fear of negative evaluation 
• No changes in test anxiety  

• Anxiety reducing facilitators: mobile Jigsaw II features 
(collaboration and online chats)  

• Activities (presentations, conversations in English) 
• Exposure to language through mobile Jigsaw (reduce 

anxiety, liking towards English language and desire to learn) 
Challenges • Limited social interactions in some WhatsApp groups • Non-participation 

• Limited English Language proficiency 
• Technical issues  
• Lack of first language translation  



Discussion of the Main Findings  

This section discusses the findings that emerged from the main study (i.e., the 

intervention). The discussion is organised into the three categories: (1) effects of mobile 

Jigsaw II activities on teamwork skills (research question one); (2) effects of mobile Jigsaw II 

activities on language performance (research question two); and (3) effects of mobile Jigsaw 

II activities on language anxiety (research question three). 

Effects of mobile Jigsaw II activities on teamwork skills. The first research 

question sought to examine the effects of mobile Jigsaw II activities on teamwork skills. The 

quantitative results indicated that the intervention had a significant impact in the three areas 

of the TSQ (i.e., communication, adaptability and decision-making) and not in the other three 

areas of the TSQ (i.e., coordination, leadership and interpersonal skills) as discussed in 

Chapter Four. The positive effects of the intervention on the three dimensions that were 

found to be significant from both quantitative and qualitative perspectives are discussed in 

this section.  

Communication. With regard to the communication dimension, similar to previous 

studies (Ilic, 2015; Zurita & Nussbaum, 2004a), it can be posited that the mobility, flexibility 

and instant access (i.e., affordance of mobile technology) would have enabled the students to 

exchange information and communicate readily when compared with the other two groups 

over time. Similarly, as indicated in Chapter Two, the nature of Jigsaw activities would have 

supported communication because in Jigsaw activities, starting from the home group and 

carrying on until the end of the cycle, students were required to communicate with their 

peers. This union of mobile devices and Jigsaw activities would have further improved the 

process of exchanging information, resulting in positively influencing participants’ 

perceptions over time. As a result, the mobile Jigsaw II group accelerated at a higher rate than 

the other two groups. The findings were also supported by the qualitative data where most of 
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the participants reported that the mobile Jigsaw II approach facilitated and improved 

communication. Participants’ improved communication was also reflected in the teacher’s 

data and the researcher’s notes (see Chapter Five). These findings are in line with those of 

Zurita and Nussbaum (2007), who found that CL with mobile devices facilitated team 

communication, and due to this affordance, team members were able to acquire more support 

from their peers. The results also supported Gkemisi et al. (2016), who found significant 

development in participants’ collaboration and communication skills due to their participation 

in collaborative tasks using Jigsaw II learning strategy in a CSCL environment. In addition, 

the findings are consistent with the results of the other studies on the positive use of mobile 

devices for improving communication (Cortez et al., 2009; Zurita & Nussbaum, 2004a; 

Zurita & Nussbaum, 2007) and Jigsaw II activities for communication (Evcim & İpek, 2013; 

Gkemisi et al., 2015). 

Further, the aspect of mobility and collaboration was also supported by the qualitative 

data. Participants indicated that they were able to exchange, share and learn whenever they 

wanted to (see Chapter Five). Zurita and Nussbaum (2004a) gave credence to this 

perspective: “handheld computers are emerging as a flexible and portable solution that 

provides students with ‘at hand’ support to engage in collaborative activities anytime, 

anywhere” (p. 312). Moreover, the mobility feature of the mobile Jigsaw II approach, 

supports in extending social constructivism theory. Learners can have more opportunities to 

interact and engage with peers. This availability of peer support beyond places and set times 

may, in turn, lead to more knowledge creation and skills development (Berger, 2011). 

In summary, findings from both sources of data (i.e., quantitative and qualitative) 

offer evidence that the mobile Jigsaw II approach provides participants with mobility and 

flexibility to easily exchange information and adapt to CL effectively. This study, therefore, 

supports the argument that the mobile Jigsaw II approach has the potential to facilitate 
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communication (Cortez et al., 2009; Gkemisi et al., 2016; Zurita & Nussbaum, 2004a; Zurita 

& Nussbaum, 2007), a component necessary for team efficiency (Salas et al., 2005). 

Decision-making. In terms of decision-making, according to Zurita and Nussbaum 

(2004a), an mCSCL environment supports decision-making by providing a social space in 

which learners can communicate, negotiate and receive instant feedback. In the present study, 

the mobile Jigsaw II approach did provide students with a social space that allowed them to 

interact, discuss, negotiate and come to an agreement at any given time. Likewise, in Jigsaw 

II activities, learners have to work and solve problems together so as to achieve a shared 

objective (Sahin, 2010). Learners working together is a stepping stone towards decision-

making and reaching consensus. Thus, the combination of mobile devices, along with Jigsaw 

activities adopted in this study, has resulted in students in the mobile Jigsaw II group having 

a higher perception of their decision-making skills. The findings were also supported by the 

qualitative data. Most of the participants indicated that the mobile Jigsaw II approach 

facilitated the decision-making process by allowing them to discuss and share ideas within 

their group when and where they wanted to. The teacher’s data also indicated that most of the 

participants were able to develop decision-making skills due to CL, as discussed in Chapter 

Five. These findings concur with those of Zurita and Nussbaum (2007) and Boticki et al. 

(2011), who support the idea that mCSCL fosters decision-making skills. 

Given the literature, mobile Jigsaw II created a collaborative space for learners that 

allowed them to interact, resolve problems, apply choices from the available information and 

reach consensus at any given time. In other words, mobile Jigsaw II provided a technology 

supported collaborative approach that facilitated the decision-making process. Overall, this 

study provides evidence that mobile Jigsaw II approach has the potential to influence 

decision-making skills, which are important skills relating to teamwork.  
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Adaptability. With reference to the adaptability dimension of TSQ, students of the 

mobile Jigsaw II group perceived that the mobile Jigsaw II approach allowed them to 

monitor, recognise, respond and adjust to problems related to taskwork. This could be 

because the intervention provided the students with a social space that allowed them to be 

aware of the tasks and the progress of the team members (Kirschner et al., 2004). As a result, 

participants were able to adjust and adapt easily to any changes required. This finding is in 

line with previous research which revealed that technology scaffolding allowed students to 

see their group artefact any time, which enabled them to make decisions and adapt to the 

requirements (Boticki et al., 2011). Also, since Jigsaw II focuses on group scores (i.e., 

students are assessed as a group), the team members may have been more aware of the state 

of the activities and their peers in order to achieve recognition (i.e., group reward). The group 

incentives would have encouraged them to identify problems, either task related, or team 

related, and to reorganise the actions required in a manner that would result in positive group 

outcomes as discussed in Chapter Two. Therefore, this combination of mobile and Jigsaw II 

activities has facilitated adaptability, resulting in students having a higher perception of their 

adaptability skills.   

The results of this study support the view that the mobile Jigsaw II approach creates 

both space and structure to foster adaptability skills (Kirschner et al., 2004). That is, mobile 

Jigsaw II provides a well scaffolded, technology supported approach that encourages and 

allows students to engage in different and arguably new ways of learning.  

Furthermore, peer interactions (Asabere, 2012; Valdivia & Nussbaum, 2007) and 

instant feedback from peers (Hwang et al., 2014; Kurt & Atay, 2007; Zurita & Nussbaum, 

2007) were two features that were introduced by the mobile Jigsaw II approach, which could 

explain why students in the mobile Jigsaw II group reported enhanced levels of decision-

making, adaptability and communication. In other words, mobile Jigsaw II introduced 
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structured and two-way opportunities to interact, which are arguably associated with the 

building of decision-making, adaptability and communication. In summary, this study 

provides the evidence that mobile Jigsaw II activities based on a social constructivism 

approach has the potential to positively influence communication, decision-making skills and 

adaptability skills necessary for effective teamwork.  

The findings of this study in terms of coordination, leadership and interpersonal skills 

dimension of the TSQ do not support the previous research related to mobile collaborative 

learning (Huang et al., 2009; Sánchez & Olivares, 2011; Zurita & Nussbaum, 2004a) and 

Jigsaw activities (Alsa, 2010; Mengduo & Xiaoling, 2010). For example, with regard to the 

coordination dimension, the results of the current study are contrary to Huang et al. (2009) 

and Zurita and Nussbaum (2004a) who found that mCSCL encouraged coordination through 

mobility and likely solved the coordination issues often found in conventional CL (where 

students have to meet physically). Similarly, in terms of leadership, it has been suggested that 

mCSCL enhances students’ leadership skills (Sánchez & Olivares, 2011). The findings of the 

current study are not consistent with the results. Further, researchers also posited that CL 

improves interpersonal skills (Alsa, 2010; Mengduo & Xiaoling, 2010). The results were not 

congruent with the quantitative results of the current study but were consistent with the 

qualitative findings, as discussed later in this chapter. The following section presents a 

discussion around the possible factors suggested in the existing literature (such as lack of 

social skills, group size and free-riders) to explain why the intervention may not have 

impacted on the other three areas of the TSQ. 

Lack of social skills. Similar to previous studies that suggested the lack of social 

skills affecting teamwork and CL (as discussed in Chapter Two), the present study also 

revealed evidence of the same phenomenon with its participants. For instance, the teacher’s 

data indicated that most of the students lacked social skills because they have never 
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experienced CL. According to the teacher, students in Sri Lanka mostly follow a teacher-

centred model in their classes and are not used to cooperating with others. The teacher 

asserted that it would take time for them to learn cooperative skills and to work with others 

(see Chapter Five). It can be postulated, therefore, that students in the present study did not 

have the necessary practice at employing social skills to work effectively in groups and the 

intervention was not long enough to cultivate some of the teamwork skills and to see the 

positive effects.  

This notion is supported by Chung and Lo (2006) who found that CL did not improve 

teamwork skills and suggested that a longer duration would be needed and that teachers 

would need to patiently guide the students to work cooperatively. Similar to the present 

study, the participants in Chung and Lo’s (2006) study were also new to CL. Also, the three 

areas (coordination, leadership and interpersonal skills) take time to learn and practise 

(Bertucci et al., 2010; Sánchez & Olivares, 2011). Hence, it is understandable that an eight-

week intervention might have been inadequate to make a difference in these three areas. 

Therefore, it is recommended that an extended duration of the intervention be explored in 

future studies. 

 Furthermore, many previous studies argued the importance of teaching social skills 

or collaborative skills (Bertucci et al., 2010; Moreno, 2009; Ross et al., 2002; Shaaban, 

2006), because lack of social skills can prevent students from participating in group activities 

and contributing to group goals (Popov et al., 2012). In the present study, only one day of 

training was offered, due to limited time. Although there was some amount of collaboration, 

this may have been a result of informal skills and practices. Kutnick (2014) argued that social 

skills cannot be developed overnight. They must be introduced gradually and developed over 

time. Therefore, teaching for a longer period would have supported more significant results. 

In conclusion, it is recommended that consideration be given to teaching social skills or 
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teamwork skills for a longer period and to extend the duration of the intervention in future 

studies.  

Group size. Another factor, as suggested in the previous studies, that could have 

influenced non-significant results is group size. The present study had four members in each 

group. Though the literature supports a group of four, as discussed in Chapter Two, this 

might not be the case in the present study, as participants were new to both CL and to using 

mobile devices for learning. A group of four might have made it challenging to manage both 

teamwork and taskwork. According to Bertucci et al. (2010), it is easier to develop and learn 

teamwork skills when the group sizes are small. In larger groups, it becomes more 

challenging to coordinate, and this can affect the outcomes, at least in the initial stage. This is 

because there are more interactions and learners new to CL may find it difficult to manage 

both teamwork and taskwork, causing cognitive overload, as discussed in Chapter Two.  

Also, in the context of Sri Lanka, more emphasis is usually placed on academic 

achievements than on soft skills (such as teamwork, Liyanage, 2013). As students may have 

been experiencing cognitive overload, it is possible that students gave more importance to 

taskwork (subject knowledge) than teamwork (soft skills), arguably leading to ineffective 

development of teamwork skills. Therefore, in a context where participants are new to CL 

and technology, future studies when deciding group size could consider starting with pairs 

and then, as the members become more accustomed to teamwork, increasing the group size 

for more diverse views and experiences.    

Free-riders. Similar to previous studies that suggested free-riders affect teamwork 

and CL (Le et al., 2018; Popov et al., 2012), the present study also revealed evidence of the 

similar phenomenon with its participants. The data from the teacher, students (see Chapter 

Five) and WhatsApp analysis (see Chapter Four) revealed that not many students participated 

in group activities. Although studies have shown that individual accountability in the Jigsaw 
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II method is likely to reduce free-riders (Gambari & Yusuf, 2017; Stevens & Slavin, 1995), 

this was not the case in the present study. Lack of contribution and interaction may have 

resulted in participants not being able to coordinate activities or exercise a leadership role.  

In addition, as tentatively suggested in previous research (see Chapter Two), the 

negative effect of free-riding in the present study might have turned into a sucker effect 

(Kerr, 1983) where active group members realise that they have been taken for granted and 

start contributing less to the group in order to avoid appearing as a sucker (Ruël et al., 2003; 

Webb, 2013). Hence, even the active participants in this study may have refrained from 

coordinating, leading and trying to develop a positive relationship, and this may have 

influenced the results.   

Previous literature indicated that rewarding students for extra contribution might help 

reduce free-riding (Hall & Buzwell, 2013). After observing limited interactions in the 

WhatsApp groups, this study used extra mobile data as an incentive to increase participation 

and reduce free-riding (see Chapter Three). The researcher’s notes indicated that there was a 

slight increase in user participation after declaring that extra mobile data would be available. 

However, increased interactions were observed only in a few groups. According to Hall and 

Buzwell (2013), peer assessment should also be considered as reducing free-riding and 

should be applied at various stages to continuously monitor free-riding. This is because the 

thought of receiving negative feedback about their lack of contribution may influence them to 

actively participate and contribute in group activities. Therefore, individual accountability, a 

strategy of rewarding students and peer assessment, may increase participation and reduce 

free-riding or social loafing. However, Le et al. (2018) contended that in some cultures, 

especially Asian countries, learners may rate their peers highly so that it does not affect their 

social relationships. Therefore, whether peer assessment would work or not to prevent free-
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riding needs to be considered in the future designs for interventions similar to the one in the 

current study.  

Data discrepancy concerning interpersonal skills. The quantitative results in terms 

of interpersonal skills dimension of the TSQ reported no differences in scores between the 

three groups, as previously discussed. However, the qualitative data of the current study 

indicated perceived positive effects of the intervention in developing interpersonal skills. For 

instance, the students reported that mobile Jigsaw II approach encouraged them to help each 

other, share knowledge, exchange ideas, develop friendships and build team spirit. This 

sentiment was also reflected in both the teacher’s and the researcher’s data, as discussed in 

Chapter Five. Therefore, the qualitative findings indicate that, through mobile Jigsaw II 

activities, students learned to collaborate and work as a team. Also, the method encouraged 

them to help and support their team members and develop positive relationships. These are 

all interpersonal skills required to work efficiently in a team (Johnson & Johnson, 2009).  

These findings tentatively imply that the mobile Jigsaw II approach may have 

contributed to the development of interpersonal skills. It is likely that the improvement was 

not significant enough to be shown through the statistical test. The outcome of statistical 

results may have been different if the intervention were longer than eight weeks, and if the 

students had the initial skills to work cooperatively.  

The qualitative findings are in line with those of a study conducted by Avci and 

Adiguzel (2017), who found that interactions in a mobile collaborative environment helped 

develop students’ interpersonal skills. Numerous studies, likewise, support the findings that 

with regular and effective use of mobile devices (Kurt & Bensen, 2017) and Jigsaw II 

activities (Adamidi et al., 2017; Artut & Tarim, 2007; Azmin, 2016; Perkins & Saris, 2001), 

students are more likely to enjoy learning and develop positive relationships with other team 

members. For example, Perkins and Saris (2001) and Artut and Tarim (2007) found that the 
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Jigsaw II approach not only improved academic performance but also promoted collaboration 

skills. Participants in their study worked together to support each other, showed more 

responsibility and helped low achievers. As a result, their friendship improved. In a similar 

vein, Adamidi et al. (2017) observed that students of the Jigsaw II group trusted each other’s 

views, and their team spirit was improved.  

In general, it appears that the intervention may have fostered positive relationships 

and maybe the positive relationships reported in this study are the basis of communication, 

adaptability and decision-making skills (the three dimensions found to be significant). This 

suggests that the mobile Jigsaw II approach may have enabled students to acquire most of the 

team-related skills necessary for future work. Educators, therefore, could consider employing 

the mobile Jigsaw II method as it provides opportunities for the development of team-related 

skills. 

Effects of mobile Jigsaw II activities on language performance. The second 

research question sought to examine the effects of mobile Jigsaw II activities on language 

performance. On the one hand, the quantitative data presented in Chapter Four showed no 

significant effects on students’ language performance. On the other hand, the qualitative data 

in Chapter Five presented contrasting findings. The qualitative findings indicated that mobile 

Jigsaw II activities may have improved participants’ language skills and motivated them to 

learn. This section first discusses the qualitative findings, and the quantitative results are then 

discussed in the subsequent section. 

Qualitative findings on language performance. Most of the participants reported that 

mobile Jigsaw II approach improved their language skills and the intervention provided them 

with an opportunity to practise language skills without being bound by space or time. 

Participants self-perceived language improvement could be due to mobility of learning (i.e., 

peer support and online resources), mobility of collaborating and the availability of extended 
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support in ZPD as reflected in Chapter Five (p. 232). The teacher’s data also indicated that 

the new learning method enabled participants to improve their language skills through online 

collaborative activities, as discussed in Chapter Five. The findings of this study concur with 

the findings of several researchers who explored mobile collaborative learning for improving 

speaking, reading, writing and listening (Andujar, 2016; Chen & Chen, 2014; Hwang et al., 

2016; Liu et al., 2018) and Jigsaw II activities for speaking, reading, writing and listening 

(Evcim & İpek, 2013; Ghaith & El-Malak, 2004; Gomleksiz, 2007; Sahin, 2010). In addition, 

the findings support the literature (presented in Chapter Two) that a technology supported 

collaborative approach is likely to improve language skills.  

Furthermore, participants also indicated that because of the new method (described in 

this way by the participants), they were able to help each other, discuss problems, share and 

exchange ideas with peers. These interactions might have helped them to practise language 

skills (Kukulska‐Hulme & Viberg, 2018). The findings supported those of Avci and Adiguzel 

(2017), who found that working collaboratively using mobile devices encouraged students to 

interact with peers, discuss, comment and reflect and that this facilitated improvement in 

language skills. The results also supported Evcim and İpek (2013), who found that Jigsaw II 

activities promoted language performance by promoting peer interaction. The findings also 

align with social constructivism view that when learners modify their interactions through 

discussions, language skills are improved and enhanced considerably (e.g., Kim, 2008; 

Kukulska‐Hulme & Viberg, 2018; Parga Herrera, 2011; Simina & Hamel, 2005). 

In addition, students reported that the method was innovative, easy and interesting, 

which motivated them to learn English and improved their attitude towards language 

learning. The aspect of mobile devices and Jigsaw II activities motivating students to learn 

has been supported by numerous studies (Chang & Hsu, 2011; Liu et al., 2018). The data in 

the current study also revealed that the students gradually started liking the English language 



260 
 

 

subject, which was not the case initially, as discussed in Chapter Five. This is also supported 

by several studies where the use of mobile devices and Jigsaw activities can improve 

students’ enthusiasm for the subject (Lan et al., 2013; Sahin, 2010).  

Additionally, a few students also reported that mobile Jigsaw II activities improved 

their confidence in speaking. This finding is in line with previous research, revealing that 

Jigsaw II activities had positive effects on the students’ self-confidence (Sahin, 2010). This 

suggests that the mobile Jigsaw II approach provided students with a platform with which to 

practise language skills, motivated them to learn the language and improved their attitude 

towards language learning. In other words, the structured technology supported collaborative 

approach arguably fosters English language learning and extends the availability of support 

(i.e., peer support) in ZPD. Also, even though the intervention was only for eight weeks, it 

appears to be an effective teaching method. Thus, mobile Jigsaw II approach could be a 

promising way to equip students with these attributes (e.g., motivation, attitude and self-

confidence). 

Quantitative results on language performance. In terms of quantitative results on 

language performance, no evidence was found that the mobile Jigsaw II group performed 

better than the other two groups. The findings are not consistent with the majority of previous 

research related to mobile Jigsaw activities and computer supported Jigsaw II learning 

strategies that have shown its ability to improve performance (Gambari & Yusuf, 2013; 

Gambari & Yusuf, 2017; Huang et al., 2014; Lai & Wu, 2006). Rather, it substantiates other 

studies that found no significant differences in learning outcomes between technology based 

instruction and traditional instructions (Delgado-Almonte et al., 2010; Dehghan et al., 2017; 

Chu, 2014; Kuznekoff & Titsworth, 2013) and between Jigsaw II instructions and individual 

instructions (Hänze & Berger, 2007; Shaaban, 2006; Ross et al., 2002; Mattingly & 

VanSickle, 1991; Thompson & Pledger, 1998; Moreno, 2009). The lack of better 
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performance in the mobile Jigsaw II group in terms of language achievement can be 

attributed to several possible factors such as suppressed participation, device distraction, 

group size, cognition overload and lack of social skills.  

Suppressed participation. One of the possible factors which might have affected 

students’ outcomes could be related to suppressed participation where some participants are 

either reluctant to collaborate or may choose not to participate at all, as discussed in Chapter 

Two. Suppressed participation may be due to a participants’ personality, their social status, 

motivation to learn, limited language proficiency or anxiety towards language (MacIntyre, 

2017; Popov et al., 2012; Webb, 2013). For example, in terms of a participants’ personality, 

extroverts may try to take over and dominate the groups, whereas introverts may feel too 

overwhelmed to talk in groups (Webb, 2013). The teacher’s and researcher’s data indicated 

that some students were shy (see Chapter Five). Hence, it is possible that some of the students 

in this study may have had difficulty in cooperating due to their introverted personality.  

Another possible reason for suppressed participation could be lack of motivation (i.e., 

participant may not be motivated to learn), which was also evident in the teacher’s data (see 

Chapter Five). Therefore, it is possible that due to lack of motivation participants may have 

refrained from engaging in Jigsaw II activities. Herrmann (2013) argued that implementing 

structured strategies is not enough to engage students if students are not motivated and do not 

have the intention to learn. Also, students who lack motivation usually have negative or poor 

attitudes towards language learning (Khodadady & Khajavy Fadafen, 2013; Smith, 1971). 

Poor attitude towards language learning could also influence the learning outcomes. 

Participants’ poor attitude towards language learning was also apparent in this study, as 

shown in the findings presented in Chapter Five. Hence, participants lack motivation, and 

poor attitude learning may have possibly influenced the results.   
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Another plausible explanation for suppressed participation could be limited language 

proficiency coupled with language anxiety. This was evident in the present study where 

participants’ limited language proficiency and anxiety towards language learning was 

reflected in teacher’s interview, researcher’s field notes and participants’ data (see Chapter 

Five). Research studies (e.g., Argaman & Abu-Rabia, 2002; Gregersen & Horwitz, 2002; 

Horwitz, 1991; MacIntyre, 2017; Teimouri et al., 2019; Young, 1991) had indicated that 

participants with limited language proficiency and language anxiety may refrain from 

interacting. Young (1991) indicated that learners with low language proficiency are usually 

more anxious, and because they have limited language proficiency, they tend not to 

communicate in order to avoid mistakes (Gregersen & Horwitz, 2002).  

Horwitz (1991) also asserted that due to their limited language proficiency, learners 

refrain from participating because they feel shy and fear that others will laugh at them. This 

apprehension could have hindered social interaction in the present study, and lack of social 

interaction may have influenced the results. This finding is in line with previous research 

revealing that lack of participation and interaction in classrooms could result in some students 

not improving their language skills (Gregersen & Horwitz, 2002).  

Furthermore, due to limited language proficiency, participants reported the need for 

first language translation (see Chapter Five). All lessons were conducted in English and 

limited translation was provided by the teacher (acknowledged by the teacher, see Chapter 

Five). With limited first language translation, participants may have had difficulty in 

comprehending the subject. This may have provoked anxiety and may have prevented 

participants from actively engaging in mobile Jigsaw II activities, arguably resulting in poor 

performance.  

In addition, the fear of being easily monitored online could also impact students’ 

participation. In the mobile Jigsaw II environment, learners could be easily monitored by 
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their teacher and peers as the sentences stay permanently on chats (Baralt & Gurzynski-

Weiss, 2011; Lamy & Hampel, 2007). Therefore, it is possible that due to low language 

proficiency and fear of being negatively evaluated in WhatsApp groups, students may have 

refrained from communicating and participating online. According to McNeil (2014), if 

learners do not communicate, they do not receive support from others to improve their 

language. Hence, abstaining from interacting with others may have impacted on their learning 

outcomes. MacIntyre and Gardner (1991) give credence to this perspective: 

The anxious student may be characterised as an individual who perceives the L2 as an 

uncomfortable experience, who withdraws from voluntary participation, who feels 

social pressures not to make mistakes and who is less willing to try uncertain or novel 

linguistic forms. (p. 112) 

Also, many previous studies have reported that language anxiety can negatively 

impact language achievement due to several factors such as avoidance behaviour, 

overstudying, erroneous beliefs about language and social-cultural standards (Aida, 1994; 

Horwitz et al., 1986; Horwitz, 2001; MacIntyre & Gardner, 1994a), as discussed in Chapter 

Two. Given the literature, lack of motivation, negative attitudes towards language learning, 

limited language proficiency and language anxiety may have suppressed participation. It can, 

therefore, be postulated that due to suppressed participation, mobile Jigsaw II group was 

unable to outperform the other two groups. Hence, using different measures to reduce 

classroom anxiety and developing strategies to cope with existing anxiety is recommended.    

Device distraction. Similar to previous studies (Dehghan et al., 2017; Ogunduyile, 

2013), as discussed in Chapter Two, device distraction might also be one of the reasons that 

the intervention did not make any comparatively greater difference to the achievement of the 

students in the mobile Jigsaw II group when compared to their peers in the other two groups. 

Dehghan et al. (2017) argued that one of the reasons for the non-significant result in their 
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study was device distraction. Dehghan et al. (2017) indicated that participants in their study 

were constantly engaged in activities such as chatting with friends and watching movies and 

listening to music during the lessons, and this may have distracted them from learning. The 

present study also revealed evidence of a similar phenomenon with its participants where 

they were observed playing with the devices (see Chapter Five). It should be noted that the 

use of other applications inside the classroom were not controlled, as participants were 

encouraged to find information related to the topics specified by the teacher. Hence, it can be 

posited that participants may have been busy using the devices for other activities and were 

less interested in learning the subject.  

The WhatsApp data analysis also indicated low usage by most of the participants, as 

discussed in Chapter Four. Therefore, it is possible that device distractions may have 

influenced the results because students may not have focused on learning. This suggests that 

although mobile devices can promote learning, many distractors can hinder the learning 

process. Therefore, specific rules or codes of conduct could be put in place in future studies 

in order to avoid device distractions.   

Lack of social skills. Lack of social skills, as suggested in the previous studies (see 

Chapter Two), could also have influenced the results of language performance. In the present 

study, as indicated by the teacher, participants were never exposed to CL prior to the 

intervention. Therefore, there is a possibility that they lacked practice in the necessary social 

skills required to participate most effectively in a collaborative study. Previous research 

studies on CL also indicated that lack of social skills may have affected the outcome in their 

study (Moreno, 2009; Ross et al., 2002; Shaaban, 2006) and suggested that students should be 

taught social skills (such as communication, trust, support, resolving conflicts; see Johnson & 

Johnson, 2009 ) before implementing CL to achieve the common goals. 
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Other studies have also stressed the importance of teaching social skills in order to 

improve learning outcomes (Bertucci et al., 2010; Johnson & Johnson, 2009) as unskilled 

students may not be able to cooperate efficiently and may contribute less (Johnson & 

Johnson, 2009; Le et al., 2018). Although in the present study, students were taught 

teamwork skills, it was only a one-day workshop. Bertucci et al. (2010) stated that the 

development of social skills takes time and that students need to practise before groups are 

asked to perform specific tasks. The teacher’s interview data also revealed that most of the 

students in Sri Lanka do not have cooperative skills because they have always followed 

teacher-centred models and recommended that schools start teaching cooperative skills at an 

early age because such skills cannot be developed fully within few weeks, as discussed in 

Chapter Five.  

Moreover, many other studies have also suggested that social skills should be taught 

at an early age, as this helps when CL is applied later in the years (Dyson et al., 2016). 

Although CL can develop social skills, students must have some fundamental skills; 

otherwise, CL may not achieve its purpose (Dyson et al., 2016; Page, 2017). Hence, the lack 

of social skills required for effective collaboration could also be one of the shortcomings to 

explain why mobile Jigsaw II learners were unable to outperform the other two groups. It 

should be noted that lack of social skills was also recognised as an essential factor that could 

have influenced teamwork outcomes, as previously explained. Taking both sources into 

account, further similar interventions could be strengthened by teaching social skills for an 

extended period, especially when participants are new to CL. 

Group size. Similar to previous studies that contended group size could influence the 

learning outcomes (Bertucci et al., 2010; Chanchalor & Kammeungmai, 2011; Noroozi et al., 

2012), in the present study also it could be argued that group size might have affected 

learners’ performance. The participants in the present study were grouped in four, had no 
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prior experience of working collaboratively and had never used mobile devices in the 

classroom for learning or collaboration. Therefore, since the learners were new to CL and 

mobile devices, working in a group of four could have been more challenging and complex to 

manage both taskwork and teamwork. As a result, their performance may have been affected.  

For example, Bertucci et al. (2010), in their study, found that pairs performed better at 

the one third point and a group of four outperformed at a two thirds point during the semester. 

The authors indicated that at an early stage of group work learners are still in the process of 

learning to work as a team, and this may hinder their task completion, resulting in lower 

achievement gains. However, as time passes, group members may become more skilled in 

working together and focus entirely on taskwork, resulting in better performance. This 

suggests that if students are new to CL, starting with pairs and then gradually increasing team 

members may likely result in better learning outcomes. The findings of Bertucci et al. (2010) 

are in parallel with Kutnick’s (2014) views that social skills take time to develop, as 

discussed in Chapter Two. 

Therefore, it could be posited that if the intervention were continued for a longer 

period, the students in the mobile Jigsaw II group would likely have performed better as they 

would have had the opportunity to learn and practise cooperative skills for a longer period of 

time. It should be noted that group size was also recognised as an important factor that could 

have influenced teamwork outcomes, as previously discussed. Taking both sources into 

account, the recommendation for future studies is to start with pairs and then gradually 

include more members, and to have longer interventions.   

Cognitive overload. Another important factor that warrants consideration is cognitive 

overload, as discussed in Chapter Two where Kuznekoff and Titsworth (2013) and Chu 

(2014) argued that mobile devices could likely increase cognitive overload. According to Chu 

(2014), mobile learning can be complex (handling taskwork and technology), and it is 
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challenging for learners to manage taskwork and technology simultaneously within a short 

time period. It can cause working memory to be overloaded. Therefore, it is possible that the 

participants in this study also experienced cognitive overload. The participants had never 

used mobile devices for learning. Further, this was their first experience with the Jigsaw II 

strategy. The moving from home group to expert group and back to home group and trying to 

balance both taskwork and teamwork using the device within a limited period could have 

caused cognitive overload. The finding is also in line with that of Dillenbourg et al. (2006), 

who asserted that any kind of interaction with CSCL at the initial stage could potentially 

cause cognitive overload because of the additional load of computer interaction along with 

collaboration load. 

  Additionally, mobile devices are considered more as a tool for socialising than for 

learning by many teachers and students (Dehghan et al., 2017). The results in the present 

study also showed that the majority of participants had never used mobile devices inside the 

classroom for learning (see Chapter Four; descriptive statistics). Therefore, they may not 

have been aware of the use of mobile devices for learning purposes and may view it as a mere 

tool for socialising. The teacher’s data also indicated that participants should be taught that, 

apart from social media, mobile devices can also be used for learning. The teacher also 

specified that students of TVET do not know how to use search engines to find information 

and recommended implementation of workshops that would teach them how to use mobile 

devices for learning. Future studies, therefore, could consider teaching students how to utilise 

mobile devices specifically for learning. 

In summary, there is a possibility that factors such as suppressed participation, device 

distraction, group size, cognition overload and lack of social skills may have contributed to 

the non-significant results. With a larger sample and longer intervention, there may have been 

significant differences between the groups. Also, taking both sources of data (i.e., 
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quantitative and qualitative) into account, it can be posited that even though there were no 

differences between the three groups, the intervention did not impede students’ ability to 

improve language performance because the scores of all three groups improved over time. 

Therefore, in the future, and in line with the guidelines by the other researchers, more training 

or longer interventions for trialling are suggested. Also, according to Slavin (1983), even if 

CL does not affect learning outcomes, it may still be considered useful if it can improve 

teamwork skills and does not “reduce student achievement” (p. 443).  

The current section discussed the effects of mobile Jigsaw II on language 

performance. The next section discusses the effects of mobile Jigsaw II on language anxiety. 

Previous research literature has indicated that language learning outcomes and social skills 

are impeded by language anxiety. Therefore, it is equally important to investigate the 

participants’ language anxiety. Moreover, it will also help explain the significant and non-

significant results.  

Effects of mobile Jigsaw II activities on language anxiety. The third research 

question sought to examine the effects of mobile Jigsaw II activities on language anxiety. On 

the one hand, the quantitative findings indicated that communication apprehension increased 

in all three groups instead of reducing and that there were no differences in scores between 

the three groups. On the other hand, the qualitative findings indicated that the majority of the 

students perceived mobile Jigsaw II activities as helping to decrease language anxiety. There 

seems to be an incongruity between the findings. This section discusses the findings of both 

quantitative and qualitative results and the possible reasons for such a mismatch.  

The quantitative findings are not consistent with the majority of previous research 

related to mobile technology and anxiety (Han & Keskin, 2016; Rahimi & Soleymani, 2015), 

and computer-mediated communication and anxiety; such research has shown the ability of 

technology to reduce foreign language anxiety (Ku & Chen, 2015; Poza, 2011; Wehner et al., 
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2011; Yen et al., 2015), and likewise with Jigsaw activities and language anxiety (Gregersen, 

1999; Kurt & Atay, 2007; Oludipe & Awokoya, 2010). Rather, the results complement the 

studies that have found no significant difference in anxiety levels between computer-

mediated communication and face-to-face (Arnold, 2007; Baralt & Gurzynski-Weiss, 2011; 

Pichette, 2009; Terantino, 2014). The following section discusses the possible factors for 

each dimension of FLCAS. 

Communication apprehension. The FLCAS scores indicated that communication 

apprehension increased among all three groups. This finding supported those of Arnold’s 

(2007), who found that students of computer-mediated communication groups experienced  

higher level of communication apprehension than the face-to-face group after the study, as 

discussed in Chapter Two. However, it should be noted that in the present study, the scores of 

all three groups increased and no differences were found between the three groups. This 

indicates that there could be many other possible factors influencing language anxiety in 

learners, which needs to be further investigated in future studies. In this study, the possible 

cause of the increase of communication apprehension following the intervention in the 

mobile Jigsaw II group could be explained through several factors indicated in the existing 

literature.  

Written text. Similar to previous studies that argued written text could increase 

communication apprehension (Baralt & Gurzynski-Weiss, 2011; Lamy & Hampel, 2007), the 

participants in the present study could have also experienced anxiety when communicating 

online. For instance, in the online environment, written texts can be easily accessed and 

monitored by peers and teachers. The permanency of written text and fear of being monitored 

could provoke anxiety (Lamy & Hampel, 2007). Therefore, it is possible that, due to the fear 

of being monitored continuously in mobile Jigsaw II environment, the participants’ 

communication apprehension might have been amplified. Also, in the context of Sri Lankan 
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culture (a collectivist culture), it is common for students to strive to impress teachers and 

avoid being judged (Marambe et al., 2012). Hence, the presence of a teacher in the WhatsApp 

group might have made them more anxious (Baralt & Gurzynski-Weiss, 2011) and any form 

of communication may have provoked their anxiety. 

New learning method. Another possible factor could be the introduction of the new 

learning method, where students have to work in groups. Previous studies indicated that not 

everyone is comfortable working in groups, especially anxious students, as they may have 

concerns regarding their peers watching them (Ohata, 2005). In addition, in the present study, 

the new method required participants to be active, engage in activities and create their own 

learning without depending on the teacher. The researcher’s data reflected that most of the 

students were passive learners and did not want to participate in class activities. They 

preferred their teachers to instruct them. Therefore, the thought of interacting, contributing 

and engaging with others in the English language could have provoked their anxiety. Hence, 

there is a possibility that this new method may have increased their anxiety. Although these 

methods (i.e., CL, Jigsaw and computer mediated learning) have been suggested as having 

the capacity to reduce anxiety, it may not be true in a different cultural setting where students 

have different beliefs and are used to different learning strategies and classroom settings 

(Koch & Terrel, 1991, as cited in Horwitz, 2001) such as Sri Lanka.  

Nonetheless, it should be noted that communication apprehension increased in all 

three groups. Therefore, it can be argued that there were other external factors that may have 

provoked communication apprehension and not the intervention. Hence, whether anxiety was 

provoked by the presence of written texts in the method or the introduction of the new 

method is debatable and needs to be assessed in further studies. Also, the results are not 

congruent with the qualitative findings (to be discussed). Because the findings in this thesis 
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and in the existing research are mixed, further research could be conducted to validate the 

findings.  

Fear of being negatively evaluated. The FLCAS scores showed no evidence that the 

intervention reduced participants’ fear of being negatively evaluated. Two possible factors 

that could explain this are lack of language skills and the age of the participants.  

Limited language proficiency. Previous studies indicated that people who have limited 

language proficiency constantly fear that they will be negatively evaluated by others (Aydin, 

2008; Horwitz, 1991). In the present study, participants had limited language proficiency, as 

discussed previously in relation to language performance. As a result, it is possible that, due 

to their limited English language proficiency, students in the mobile Jigsaw II group may 

have feared others evaluating them. Also, the online platform could have made them even 

more self-conscious (Kreijns et al., 2003), and since the teacher was also part of the group, it 

would have made them even more insecure due the fact that they would be continuously 

evaluated and corrected in front of their friends (MacIntyre & Gardner, 1991). Young (1991) 

argued that most students do not like to be corrected, depending on the mode of delivery, and 

it can provoke anxiety. Therefore, teachers may consider different error correcting techniques 

that will not aggravate defensive reactions (Young, 1991). 

Age of the participants. Most of the learners in this study were young adults and 

“adults, especially, can experience apprehension because they cannot present themselves in 

the new language as fully as they can in their native language” (MacIntyre & Gardner, 1991, 

p. 105). Horwitz (1991) stated that young adults feel that their language has to be perfect and 

error-free. They constantly fear that others will laugh at them if they make any mistake, and 

they will make a fool of themselves. They also have the feeling that others are always better 

than them (Young, 1991). In this study, some of the participants were afraid to make mistakes 

and had a strong anxiety towards the English language, as discussed in Chapter Five. Also, 
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the intervention focused on engaging participants to discuss in a text-based environment, and 

this may have provoked fear in the participants (Horwitz, 2001). As a result, they may have 

been reluctant to participate in chats and cooperate with other team members.  

Test anxiety. The FLCAS scores showed no evidence that the intervention alleviated 

participants’ test anxiety. According to Horwitz (1986), second language students are 

generally inclined to experience test anxiety. Therefore, one possible reason might be that 

most of the participants were nervous towards the end as they had an oral exam coming up. 

Darmi’s (2014) research concurred with this finding, arguing that an increase in test anxiety 

in her study was more likely due to the pressure of final exams.  

Although the quantitative data highlighted that the intervention did not help reduce 

anxiety, the qualitative data offered contrasting findings, where the majority of the 

participants reported that mobile Jigsaw II activities helped reduce language anxiety. Some of 

the factors indicated by the participants as contributing to this perception were online 

conversations in English (i.e., exposure to the English language) and collaborative activities 

(i.e., group work). This suggests that working together online with friends most likely 

decreased participants’ language anxiety. Participants’ views revealed in the qualitative data 

are in parallel with those reported in similar studies (Adams & Oliver, 2019; Kurt & Atay, 

2007; Oludipe & Awokoya, 2010) and existing literature (described in Chapter Two) that 

suggested that computer-mediated communication may be beneficial in reducing language 

anxiety. 

Also, the responses from the teacher and students indicated that the cooperative nature 

of mobile Jigsaw II assisted them in overcoming language anxiety, improved their self-

esteem, increased their confidence and enthusiasm for the English language. This finding is 

consistent with Wehner et al. (2011) in which the impact of virtual worlds on learner’s 

motivation to learn a foreign language was examined. It was found that the experimental 
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group was more motivated than the control group, and it also reduced their anxiety around 

learning a foreign language.  

Data discrepancy concerning language anxiety. Most of the previous anxiety-related 

studies indicated that participants interacted more and produced more texts in an online 

environment (Côté & Gaffney, 2018; Kern, 1995; Satar & Özdener, 2008). This was not the 

case in the present study. The WhatsApp analysis, teacher’s data and researcher’s data 

indicated that only a few students contributed (see Chapter Five). Also, the quantitative 

results were not congruent with the qualitative findings. In seeking an explanation for these 

conflicting results, further analysis of the researcher’s field notes, teacher’s interviews data 

and WhatsApp interaction revealed that most participants had difficulty in interacting in the 

English language and they did not actively participate or contribute in group activities. 

Therefore, it appears that some of the participants may have felt motivated to learn, but it is 

unlikely that their anxiety was reduced.  

Also, statistically, no evidence was found to suggest that the mobile Jigsaw II group 

performed better than the other two groups concerning language performance and some of 

the components of teamwork skills (e.g., communication, coordination, leadership and 

interpersonal skills), suggesting that language anxiety may have persisted in most of the 

participants. The results are in line with several leading researchers who argued that language 

anxiety might impede teamwork skills and language learning outcomes (e.g., Aida, 1994; 

Horwitz, 2001; MacIntyre & Gardner, 1991; MacIntyre, 2017; Teimouri et al., 2019) as 

discussed in Chapter Two. This indicates that even though the qualitative results were 

positive, it is more likely that language anxiety was prevalent and may have influenced the 

results.   

Such a mismatch between the data could be due to social desirability bias where the 

participants may have responded in the questionnaire in a way perceived to be socially 
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appropriate and not what they truly believe. Also, it has been indicated in the literature that 

social desirability bias is more common in a collectivist society (Johnson, Kulesa, Cho, & 

Shavitt, 2005). Since Sri Lanka is considered as a collectivist society (Hofstede & Hofstede, 

2005), it is possible that participants may have responded in a way that made them look better 

and favourable to the teacher or the researcher. This view matches that of Perera and Eysenck 

(1984) who, in a cross-cultural study, found that Sri Lankan participants’ means were much 

higher on social desirability compared to British participants as discussed in Chapter Two. 

Therefore, it is possible that the mismatch (i.e., quantitative and qualitative) may have 

resulted from social desirability. 

The findings of the qualitative studies, however, in regard to language anxiety should 

not be discredited because the discrepancies could have been due to the sample size. The 

results of communication apprehension and fear of negative evaluation dimensions of 

FLCAS indicated low statistical power (see Chapter Four for observed power). The 

qualitative findings may have complemented the quantitative results if the sample size was 

large as it would have increased the statistical power. Button et al. (2013) argued that there is 

a possibility that low statistical power would not detect a true effect. Therefore, more mixed-

method studies are recommended in order to explore this further in future studies with larger 

sample sizes and also to examine the statistical power.  

In summary, these findings suggest that simply adopting new pedagogies and 

technology does not necessarily reduce language anxiety. Instead, students’ beliefs, abilities, 

motivation and attitude towards language are related to decreased and increased language 

anxiety. Thus, it is recommended that future studies could consider investigating learners’ 

beliefs and practices alongside a mobile Jigsaw II approach when extending or replicating 

similar studies. 
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Technical difficulties. In addition to the factors discussed in this section, technical 

problems could have also influenced the results of all three constructs (i.e., teamwork skills, 

language performance and language anxiety) as postulated in the previous studies and in this 

study. For instance, some of the participants in this study reported technical issues such as 

limited internet access, network problems and short battery life, as discussed in Chapter Five. 

The finding in relation to technical issues is in line with previous research where the authors 

indicated technical problems as one of the limitations of mCSCL and technology (Mballo et 

al., 2017; Poza, 2011). Technical issues, therefore, may have interrupted interactions in this 

study and would have likely influenced the results.  

Summary of discussion. In general, considering all three findings, it can be argued 

that mobility of learning, mobility of collaborating and the cycle of Jigsaw activities 

facilitated teamwork (communication, decision-making and adaptability) and, arguably, 

promoted positive relationships among team members. In addition, mobile Jigsaw II activities 

may have enabled participants to practise language skills (speaking, reading, writing and 

listening) and provided additional opportunities of support in ZPD through instant access to 

resources (technology scaffolding) and peer support (social scaffolding). Also, mobile Jigsaw 

II activities may have motivated them to learn and improve their attitude towards learning as 

they found the method easy, different, new and interesting. Likewise, exposure to the English 

language through Jigsaw activities and online conversations may have increased their 

confidence and improved their self-esteem.  

Nonetheless, an interesting and unanticipated finding revealed in the analysis was the 

increase of communication apprehension and lack of social interaction in WhatsApp group 

chats. The findings related to language anxiety and participants’ reticence indicate that, apart 

from factors such as lack of social skills, group size and device distractions, language anxiety 

might be one of the key factors that impeded language performance and some of the 
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components of teamwork. This corroborates with the several studies that have found a 

negative correlation between language anxiety and academic achievement (Aida, 1994; 

Onwuegbuzie, 2000) and between language anxiety and social skills (MacIntyre, 1998, 

2017). MacIntyre (1998, 2017) stated that anxiety regarding the second language affects five 

domains: academic, social, cognitive, personal and communication output, as discussed in 

Chapter Two. MacIntyre’s (1998, 2017) notions are congruent with the present study where it 

can be posited that due to language anxiety some of the dimensions of teamwork skills, 

language performance and communication output (i.e., WhatsApp interactions) were 

affected.  

Although mobile Jigsaw II approach was unable to positively influence some of the 

learning outcomes, statistically, it is important to note that the groups did not differ. Also, 

qualitative findings posited that mobile Jigsaw II approach arguably fostered teamwork skills, 

language learning and decreased language anxiety to some extent. Mobile Jigsaw II approach, 

therefore, appears as an effective teaching and learning method. Further, with an extended 

intervention, larger sample size, smaller group size, the prior teaching of social skills, and 

taking measures to reduce device distractions, it could be anticipated that the outcome may 

have been more positive. Overall, the present study has identified perceived barriers and 

enabling factors that could encourage the implementation of mobile Jigsaw II activities in 

classrooms. The barriers and enablers recognised in this study are summarised in Table 6.2.  
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Table 6.2  

Barriers and Enablers to Mobile Jigsaw II Pedagogy 

Perceived barriers to mobile Jigsaw II 
pedagogy 

Enablers to mobile Jigsaw II pedagogy 

No prior experience in CL and Mobile 
learning (Accustomed to teacher-centred 
models) 

Mobility of learning (instant access to 
resources and peer support) 

Lack of social or CL skills Mobility of collaborating (peer interaction, 
peer support, instant feedback) 

Group size The cycle of Jigsaw activities 
Free-riders Social space (an online platform to interact, 

share and manage tasks) 
Non-participation Development of positive relationships 
Device distractions Ability to practise language skills 
Cognition overload Improved attitude towards learning 

Language anxiety Enjoyed working as teams online 
Limited language proficiency Motivated to learn English 
Technical difficulties Confidence 
Negative attitude towards language 
learning 

Self-esteem 

Permanency of written text (easily 
monitored by peers and teachers) 
 

Exposure to the style of instruction (Jigsaw 
activities, online conversations) 

Lack of native language translation Ability to collaborate anywhere and 
anytime (affordances of mobile devices) 

 
The findings, however, should be interpreted with caution due to the limitations of the 

experimental study. These limitations have opened up opportunities for further research, 

which are discussed in the next section. Following discussion of the limitations in the next 

section, the chapter presents the implications from the study and thesis contributions.  

Limitations of the Study  

Limitations exist in every study no matter how carefully the research is planned and 

needs to be acknowledged as these provide suggestions for further research (Bloomberg & 

Volpe, 2016). The first limitation of this study was that it was a quasi-experimental study. 

Participants were not randomly selected in order to avoid disrupting the classroom. 

Therefore, there might be some threat to internal validity since some differences in groups 



278 
 

 

may have existed. The results, however, could still be convincing because the intervention 

was not an artificial intervention, and the ecological validity was strong.   

A second limitation was the sample size. Also, the study was limited to one course in 

one TVET institute in Sri Lanka. This limits the generalisability of the results. That is, it 

cannot be assumed that the findings can be directly generalised to the broader population. 

Future studies may concentrate on a large sample, selection of sample (e.g., random or 

stratified sampling) and from a variety of disciplines in diverse settings. Large sample size, 

representativeness of sample and diverse settings may bring, potentially, more generalised 

results. Also, a large sample size could increase statistical power. In the current study, the 

non-significant results may have resulted due to low statistical power (see Chapter Four). 

Therefore, future studies may consider checking the statistical power. Also, given the small 

sample size, it was not possible to run an EFA or CFA (confirmatory factor analysis). Hence, 

internal consistency was investigated using Cronbach’s alpha. A large sample size would 

have enabled an EFA to be carried out and allowed exploration of correlations. 

A third limitation was that some of the subscales even after deleting the items were 

not consistently above the ideal level of 0.7. For instance, two subscales of the TSQ, 

adaptability and coordination, and one subscale of the FLCAS, communication apprehension, 

had internal reliability less than 0.7. Therefore, it is recommended that future studies 

reconsider the way in which the items written as low alpha could be an indication of items 

that were inconsistent (i.e., no consistent response by the participants), vague, confusing or 

not applicable to the population of interest.  

A fourth limitation was the time frame. The eight-week intervention was not long 

enough to have a significant impact. A more extended experimental period (involving more 

participants) could have produced more positive results for the learners who participated in 

the study. For example, in terms of communication subscale of the TSQ, following the 
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intervention, the mobile Jigsaw II groups’ mean scores increased at a higher rate than the 

other two groups. However, it was not reflected in group differences. Extending the time of 

intervention could have resulted in significant group differences. Therefore, a longer 

intervention is recommended in future studies to explore the extent to which mobile Jigsaw II 

effects can be found and sustained longitudinally.  

Another limitation was the instruments used in this study. Developing a high-quality 

instrument needs time, effort and expertise, as well as a rigorous procedure of testing and re-

testing. Therefore, the newly developed Achievement Test (AT) might have some 

weaknesses despite careful piloting. Similarly, the use of self-reporting, self-perceived 

instruments and the weaknesses of the TSQ and FLCAS may have affected the validity of 

this research. The two instruments used in this research to measure students’ teamwork skills 

and foreign language anxiety (TSQ and FLCAS) are in the form of self-reports.  

The self-report scales usually have set responses, and the information provided by the 

respondents are usually about their beliefs, and it may not actually be how they act (Gay et 

al., 2009). Also, the participants may answer according to what they feel is most socially 

accepted, and it may not be anything related to their characteristics (Cook, 1979). However, 

Chan (2009) has argued that this is not always true, and there is no evidence that self-reports 

are always flawed and that their use will impede meaningful interpretation of results. Future 

studies, however, might consider using other data sources, such as in-depth interviews or 

focus groups along with the self-report data, as it would provide insights into the students’ 

perceptions and support the self-report data.  

Furthermore, the qualitative data in this study were not as extensive as the open-ended 

surveys and were administered only to the students of the mobile Jigsaw II group. The 

problem with the open-ended surveys was that most of the responses were very short. In-

depth interviews could have proven to be more useful to explore participants’ perceptions. In 
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addition, open-ended surveys were not administered to participants prior to the intervention. 

Future research may consider measuring the students’ perceptions before and after the 

intervention to increase the robustness of the study. Also, follow-up open-ended surveys with 

the other two groups would have helped comparisons and provided more useful insights into 

participants’ beliefs. Therefore, lack of interview data with students from other groups forms 

another limitation of this research.  

In addition, the present study started with a group of students who had no prior 

experience in CL and may not have had the necessary social skills to work in a group. 

Previous studies indicated that participants who lack social skills find it difficult to balance 

both teamwork and taskwork. The present study did include one day of teaching teamwork 

skills. However, it was later realised that teaching for one day was not sufficient if the 

participants were new to CL and lacking in cooperative skills. Therefore, regarding future 

research, it would be useful to teach social skills for a longer period. This would allow 

participants to practise and learn to balance both taskwork and teamwork, potentially 

resulting in improved learning outcomes.  

Moreover, participants had never used mobile devices for learning. Therefore, 

teaching them how to use mobile devices for learning and why it is important may also be 

useful when conducting similar studies in the future. This is because participants may not be 

aware of the affordances of mobile devices. Finally, the lack of existing research in the area 

of mobile Jigsaw II to establish external, content and construct validity limits the validation 

of this research.  
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Implications for Research, Policy and Practice 

The implications presented in this section are based on the findings, analysis and 

conclusions of this study. The implications that follow are for research, policymakers and 

practice. The subsequent section discusses the contributions and is followed by a research 

conclusion.  

Implications for research. The findings provide the following insights for future 

research and recommendations for future interventions. First, there is limited research on the 

mobile Jigsaw II approach. Therefore, it would be useful to investigate the influences of 

mobile Jigsaw II in different settings and cultures. As evident in this study, mobile Jigsaw II 

provides a technology supported collaborative approach that not only promotes job-specific 

skills (such as teamwork) but also allows learners to engage new ways of learning. Hence, 

more research would be beneficial for generalising, and also, to contribute to the body of 

knowledge and to extend the literature.  

Second, there is a scarcity of research on mobile Jigsaw II concerning the teachers. 

Hence, it would be useful to conduct action-based research or design-based research 

involving professional development opportunities with teachers on the use and sustainability 

of mobile Jigsaw II. Likewise, it would be worthwhile investigating teachers’ beliefs, 

attitudes and anxiety around using mobile devices for teaching as these factors could 

influence the acceptance and adoption of the mobile Jigsaw II approach in classrooms. 

Third, the study was limited to one course in one TVET centre in Sri Lanka. Future 

extension or replication of this study is recommended, with different students from a variety 

of disciplines and in different settings. This would allow greater generalisation of the 

findings. Also, participants in this study were not randomly selected, and the intervention was 

only for a duration of eight weeks. A large randomised, controlled study and longer 

intervention could provide more definitive evidence. It is, therefore, recommended that 
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further studies employ different experimental methods with random samples and have a 

longer intervention.  

Fourth, the present study had a dominance of quantitative data. An in-depth 

qualitative study could shed more light on students’ language learning beliefs. This is because 

even though literature indicated that mobile devices and Jigsaw II activities might enhance 

interaction, this does not guarantee that the desired interaction will take place if the learners 

are not motivated or have a negative attitude towards the subject. Therefore, it is imperative 

that an understanding of the learners’ beliefs is gained. Thus, it is recommended that further 

research consider replicating or extending the present study by employing an in-depth 

qualitative study, and should also consider including social (psychological) dimension when 

investigating participants’ learning outcomes.  

In addition, in-depth qualitative studies on Sri Lankan students’ engagement, 

motivation and attitudes towards mobile Jigsaw II is recommended for future research. 

Additional factors such as self-directed learning and self-efficacy alongside language 

performance can be investigated in the future as these factors could possibly influence the 

adoption of mobile Jigsaw II approach. It would also be worthwhile to explore factors 

affecting the adoption of mCSCL in vocational education centres (i.e., the enablers and 

barriers to the use of mobile Jigsaw II).  

Furthermore, correlations between performance and students’ interactions in Mobile 

Jigsaw II would be another interesting and useful area to investigate in the future. This would 

allow an examination of whether the interactions influence the learning outcomes. Also, 

applying different methods of data analysis to measure participants’ interactions would be 

beneficial in future studies (e.g., social network analysis) in order to generate a complete 

picture.  
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Additionally, research relating to the design of surveys, in order to develop robust 

quantitative data collection instruments, is also important in order to examine students’ and 

teachers’ views of the mCSCL environment and how these relate to students learning 

outcomes. When examining mobile the Jigsaw II approach, future studies could also consider 

adopting a design-based research approach to test, solve problems and improve educational 

practice through active intervention.  

Fifth, this study was based on heterogeneous groups. It would be worthwhile 

investigating homogeneous groups (where students of similar abilities are grouped together) 

to explore the differences in outcomes and compare with the results of this research. Also, 

this study had four participants in each group. Since the participants were new to CL and 

mobile devices for learning, a group of four might have been too large and made it 

challenging to manage both teamwork and taskwork. Therefore, in a context where 

participants are new to CL and technology, future studies could consider starting with pairs 

and then increasing the group size as the members become more accustomed to teamwork, as 

discussed in Chapter Six. 

Moreover, this study also had an issue with free-riders. Future research could consider 

using peer evaluation as this may help combat free-riding and social loafing. The findings 

also reveal that there was an issue with device distractions, and this device distraction may 

have been one possible reason for some of the negative outcomes. It is, therefore, 

recommended that a code of conduct or rules be applied before starting a technology 

intervention. Also, controlling applications other than the ones required for the study would 

limit device distractions. 

Finally, students’ dislike for the English language was identified during the 

preliminary study. Future research may consider organising a seminar or a workshop that 

would help change participants’ attitudes or minimise the effect to some extent. Also, the 
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instruments, TSQ and FLCAS, may not fit Sri Lankan culture, as they are mostly developed 

to test within Western cultures. Modifications, translation, and validating the instrument in 

future research maybe be considered. Likewise, future research may consider investigating 

different social media platforms, such as Facebook, Twitter, WeChat, LINE and Viber, based 

on the platforms that are popular in their countries or culture, for instance, WeChat in the 

Chinese context and LINE in the Japanese context, as a collaborative tool for fostering skills.  

In summary, it is anticipated that sharing these implications for research will provide 

opportunities for further research. The possible solutions suggested would also be useful in 

improving interventions in future studies.  

Implications for policymakers. In order to overcome the skills gap, the government 

has implemented many programmes to develop English language skills and soft skills. 

However, the workforce gap (where skills of an individual do not match job requirements) 

continues to grow, especially in the TVET sector (Asian Development Bank, 2017). 

Therefore, this research is essential for policymakers because it provides various insights 

regarding the students, teachers and the learning environment. First, language anxiety results 

indicate that most of the participants report language anxiety. It could be argued that 

language anxiety is impeding the acquisition of English language and teamwork skills. 

Hence, it is crucial to address language anxiety. Policymakers could consider including a 

mandatory module in teacher training courses where the teachers are explicitly taught how to 

interact with students and how to create a stress-free classroom environment that can help 

alleviate anxiety. Also, when designing the curriculum, it is recommended that policymakers 

include anxiety-reducing strategies that can be used by both teachers and students.  

Second, traditional teacher-centred practices still prevail in TVET and other institutes 

in Sri Lanka. In this study, teachers were not aware of the pedagogies, such as collaborative 

learning and cooperative learning. Therefore, it is recommended that policymakers consider 
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mandating certain professional learning opportunities for teachers that would focus on 

student-centred pedagogies. This would create awareness and also motivate teachers to adopt 

pedagogies that promote active and lifelong learning. It is also recommended that 

policymakers encourage teachers to adopt student-centred pedagogies, starting from early 

childhood. This would “set the stage for later social behaviour and academic performance” 

(McClelland, Morrison, & Holmes, 2000, p. 309).   

Third, it is recommended that more awareness programmes be included for students 

concerning the importance of English language and soft skills for employment. This is 

because most of the participants in the present study were not interested in studying the 

English language and indicated that they have never heard of soft skills even though they 

were enrolled in a soft skills course. Hence, it is imperative that participants are educated 

regarding soft skills and their importance before starting the course. Also, policymakers could 

consider including soft skills assessment tools to measure and evaluate students’ soft skills. 

This would motivate and encourage them to learn. Conversations in the participants’ first 

language were prevalent in both the preliminary study and the main study. It is, therefore, 

recommended that more workshops, seminars and programmes be implemented that would 

focus on the importance of English language and soft skills for securing future employment.  

Incorporating mobile Jigsaw method in the classroom may improve learners’ 

motivation and desire to learn the English language, as shown in this study. Furthermore, 

adopting technology may help improve learners’ ICT literacy and promote lifelong learning. 

These skills are vital for the 21st century workforce. Therefore, policymakers could support 

this by organising workshops that train teachers on how to use mobile devices for teaching 

and learning in classrooms and how to use new teaching approaches such as Jigsaw II using 

mobile devices.  
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Finally, findings also revealed that the reward of extra mobile data encouraged 

students to participate and interact more, leading to better communication and collaboration. 

Incorporating mobile devices in classrooms, if used properly, will not only support students 

in developing the required skills but also motivate them to learn. Therefore, it is 

recommended that students be allowed to use mobile devices in class for learning purposes 

and also that institutions offer free internet access. However, a set of rules or a policy should 

be in place when using mobile devices for learning, as it was found that mobile devices could 

also be a source of distraction. In summary, it is anticipated that sharing the findings of this 

research with policymakers can help provide an overall view of the current learning 

environment and problems that need to be addressed.  

Implications for teachers. The findings of the research are also important for the 

teachers because they provide various insights into creating a stress-free learning 

environment that might reduce language anxiety and promote learning outcomes. For 

instance, according to Horwitz (1988), teachers play an essential role in reducing language 

anxiety, and it is important that teachers discuss with their students their beliefs concerning 

language learning. This is because some students would have never had their views 

challenged, and their beliefs about language learning could be due to limited knowledge or 

their past experience. Therefore, it is suggested that teachers help overcome students’ 

potentially erroneous beliefs by clearing their misconceptions about language learning. Also, 

it is recommended that teachers have a brief conversation with the students about the 

language learning process throughout the language learning class (Young, 1991).  

Furthermore, the teacher’s attitude can either provoke or reduce anxiety. Previous 

research indicated that if the teachers are friendly, supportive and less like an authority figure, 

learners will feel comfortable in the class, which could help reduce language anxiety (Price, 

1991; Young, 1990). However, in this study, it was found that the teachers had already 
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formed perceptions regarding the learners in terms of their attitude towards learning 

(preliminary interview with two teachers, prior to the intervention). Therefore, it is 

recommended that teachers consider reflecting on their own attitudes by understanding that it 

is normal for language learners to have unpleasant emotions, anxiety and stress (Young, 

1991). Also, teachers may consider “adopting an attitude that mistakes are part of language 

learning” and to minimise overcorrecting students (Young, 1990, p. 432). 

In addition, Price (1991) asserted that it is important to keep the students in mind 

when designing language courses and to create an atmosphere that motivates students to learn 

(Young, 1991). Hence, it is recommended that teachers consider creating activities that would 

not only motivate students to learn but also ease their anxiety. Moreover, it is recommended 

that teachers consider conversation in the participants’ first language for collaborating with 

other team members to be reasonable to some extent in the second language classrooms 

(Ellis, 1999). Allowing students to use the first language to some extent can reduce anxiety 

and stress (McCafferty, Jacobs, & DaSilva Iddings, 2006). Nevertheless, it is suggested that 

teachers consider including measures to prevent overuse of the first language.  

 Additionally, it was found in the present study that students had insufficiently 

developed social skills for the learning context envisaged. Therefore, it is recommended that 

teachers consider teaching social skills and integrating activities that can promote social 

skills. Also, when adopting pedagogies such as CL, it is recommended that teachers start with 

pairs and then gradually increase the group size as students gain more experience working 

collaboratively (Bertucci et al., 2010). Moreover, when participants are new to CL, it is 

recommended that teachers patiently guide the students because it takes time to become 

familiar with the new methods and to overcome resistance to working in groups (Chung & 

Lo, 2006). In summary, it is anticipated that sharing these research findings with the teachers 
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would help them to create a lower stress environment that would not only alleviate language 

anxiety but also promote language performance and teamwork competency.  

Thesis Contributions 

This thesis has provided a number of significant contributions to the field of mCSCL, 

teamwork, applied linguistics, language learning, language anxiety and vocational education, 

along with a number of educational implications. First, one of the original contributions to 

knowledge emerging from this project is the novel approach to fostering teamwork, language 

performance and reducing language anxiety in the mCSCL environment by applying the 

Jigsaw II approach. In addition, this thesis makes a significant contribution to the field of 

mCSCL in an area that has not been thoroughly explored. Most mCSCL research studies to 

date have adopted ill-structured learning strategies (Fu & Hwang, 2018; Sung et al., 2017). 

The difference in this study was the application of a much more structured Jigsaw II learning 

strategy. Therefore, the main contribution is the application of Jigsaw II activities. 

Furthermore, this thesis extends the mCSCL field by examining the effects of mobile Jigsaw 

II through the perspective of students and the teacher who taught them. Very few studies have 

explored both students and teachers perspective. Teachers perspective are important to gain 

deeper insights and to identify any mismatch between the views of both teachers and 

students. 

Second, this study makes a significant contribution methodologically by investigating 

a range of social-psychological (i.e., language anxiety) and learning constructs (i.e., 

teamwork skills & language performance) in the same context. Researchers have mostly 

investigated these three constructs in isolation. The present study brings the three constructs 

together in a quasi-experimental setting and also incorporates both quantitative and 

qualitative data.  
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Third, the study makes a significant contribution to the field of mCSCL and teamwork 

by revealing that mobile Jigsaw II activities were found to enhance communication, decision-

making and adaptability and also enabled participants to build a positive relationship among 

team members. These findings contribute to the existing literature on mCSCL and teamwork 

by demonstrating that mCSCL can foster teamwork. Also, limited studies have investigated 

mCSCL and taxonomies of teamwork. Most studies have focused on communication and 

collaboration. This study contributes to the other areas of teamwork skills such as 

adaptability, coordination, decision-making and leadership. Therefore, this thesis contributes 

to extending the limited literature by investigating the other taxonomies of teamwork in 

mCSCL environment.  

 Furthermore, this study also makes a contribution to the field of applied linguistics by 

bringing together language anxiety and mCSCL research. Previous literature indicated that 

limited studies had utilised technology to reduce language anxiety. Also, studies that 

examined technology did not employ any collaborative structured learning strategies nor had 

they explored mCSCL for alleviating language anxiety (Aydin, 2018). Therefore, this thesis 

contributes to extending the literature on applied linguistics, technology and language 

anxiety, particularly in the area of mCSCL, by introducing and investigating a structured CL 

strategy (i.e., Jigsaw II) in a mobile environment in order to alleviate language anxiety.   

Additionally, the study contributes to the area of mCSCL and second language 

learning. Previous literature indicated that most language learning research in mobile assisted 

learning has been either individually focused or teacher-centred and less on CL and that more 

research is needed in the field of mCSCL (Sung et al., 2015). Therefore, this thesis 

contributes to extending the limited research in relation to collaboration and language 

learning. 
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 This study also contributes to the field of vocational education studies where TVET 

is continuously challenged to prepare students for a competent workforce. Previous literature 

indicated that limited studies had explored computer supported collaborative learning (CSCL) 

in the TVET context. For instance, Schwendimann et al. (2018), upon reviewing TVET and 

CSCL research, described CSCL research in the vocational education sector as the 

“underrepresented field of study” (p. 19) and most studies were conducted in K-12 and non-

vocational higher education settings. The review also indicated that most vocational 

education sector studies originated from European countries. This study, therefore, 

contributes to extending mCSCL research in the TVET sector and in an Asian context with a 

similar skills gap.   

Moreover, this study contributes to the limited research on mobile learning in Sri 

Lanka in comparison with other Asian countries, such as India and Pakistan. Previous 

research on mobile learning in Sri Lanka, however, focused on individual learning. The 

present study offers a different perspective as the only empirical investigation on mCSCL in 

Sri Lanka. The insights gained from this study may be of significance in examining the 

application of mCSCL pedagogies in Sri Lanka. 

This thesis also contributes contextually in recognising Sri Lankan students’ language 

anxiety. The increase in communication apprehension for all three groups suggests that all 

three teaching methods provoked anxiety in students. Hence, there is a possibility that 

language anxiety may be hindering the acquisition of skills and needs to be taken into 

consideration as a basic construct when implementing new programmes, researching and 

teaching students.  

Lastly, this study also provides several suggestions for researchers, policymakers and 

educators based on the findings. For instance, a number of implications for future research, 

strategies to reduce students’ anxiety and to foster students’ skills (i.e., via training, 
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workshops, seminars) have been discussed. Although some implications are specific to Sri 

Lanka, there are also implications that can be applied in countries similar to Sri Lanka and 

with participants whose English is not their first language. Hence, this is an important 

contribution to both knowledge and practice. 

Conclusion 

This doctoral journey began in the hope of finding a solution that would prepare the 

youth of Sri Lanka to become part of a future workforce. In the quest to improve teamwork 

and language performance and reduce language anxiety, this research has contributed to 

identifying one of the significant problems that might be a barrier to bridging the skills gap in 

Sri Lanka. From my personal experience, from previous research literature and from the 

findings of the present study, it could be argued that language anxiety is more than likely 

preventing youth from improving teamwork skills and English language skills. Overcoming 

language anxiety might help not only to improve skills necessary for youth employment but 

to also boost confidence and self-esteem.  

In addition, by addressing the limitations described in this thesis, perhaps the results 

in relation to most of the constructs may be different, and the quantitative results might 

closely complement the qualitative findings. Obviously, there is much more to be learned 

about the mobile collaborative environment, as this field is still new. It is, thus, exciting to 

realise the ample opportunities for future research in alleviating language anxiety, improving 

teamwork and language performance in the mobile collaborative learning environment. 

Therefore, this thesis concludes with a positive outlook that a structured technology 

supported collaborative approach has the potential to bridge the skills gap, but more diverse 

dimensions need to be encompassed and investigated.   
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Appendix B. Jigsaw II Lesson Plans 
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Appendix C. Preliminary Study- Field Note Sample 
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Appendix D. Preliminary Study- Interviews with Participants Teachers 

 

 PRE-INTERVENTION INTERVIEW QUESTIONS FOR TEACHERS 

The information gathered from this activity will be confidential and anonymous and will be used solely for the 
purpose of the research thesis for PhD at the University of Auckland. 

 

Please answer the following questions. 

1. What is the current teaching method? 

2. Do you use group activities in your class? 

3. If so, do students actively participate in group work? 

4. Do you think more group activities should be included in the coursework? 

5. What are your views on group work? 

6. Do students like to work in groups? 

7. What are the advantages and disadvantages of working in groups? 

8. How do you select students to work together in groups? 

9. Which method is more optimal? 

10. What is the size of the group? 

11. What have you learned from forming groups? 

12. What might you do differently in the future? 

13. Tell me about the skills students require to work successfully in groups? 

14. How familiar are you with collaborative learning? 

15. What do you think about collaborative learning? 

16. In your opinion, would collaborative learning enhance class participation? 

17. Do you think students will achieve more when they learn collaboratively? 

18. In your opinion, would students be able to develop teamwork skills such as coordination, 

communication, negotiation and problem-solving skills through collaborative learning? 

19. What are your views on mobile devices to learn? 

20. Have you ever used a mobile device within a teaching/learning environment? 

21. Do you support the use of mobile devices in the classroom? What are the benefits and challenges of 

adopting mobile devices for learning and teaching? 

22. Do you think mobile devices should be part of collaborative learning? 

23. Do you think mobile computer supported collaborative learning can further enhance the development of 

teamwork skills? Why/Why not? For example, if students discuss, communicate through mobile devices. 

24. In your opinion, will introducing mobile devices motivate students? Why/ Why not? 

25. What would be the best approach to introduce mobile devices in the classroom? Should they be 

introduced? 
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Appendix F. Questions Deleted from the MCQ Test 
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Appendix G. Syllabus, Subject Objectives and Past Paper 

• Syllabus 
• Subject objectives 
• Past paper 
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Appendix H. Participant Students Workshop Handouts 

Participant students 
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Appendix I. Main Study Research Instruments 

Research Instruments 

• Teamwork Skills Questionnaire 
• Foreign language classroom anxiety scale 
• ACT test 
• Post-open ended questionnaires – Students’ 
• Main study field notes 
• Post-teacher interview 
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Post-Students Open Ended Questions 

Project- Mobile Computer Supported Collaborative Learning 
Post-Intervention Open Ended Questions 2018 

 
1. Did Jigsaw collaborative learning method help improve English language skills? If yes, what kind of 

English language skills (speaking, writing, listening or reading) were you able to improve? 
 

--------------------------------------------------------------------------------------------------------------- 
 

2. What problems did you face in learning English using this method? List at least two problems. 
 

--------------------------------------------------------------------------------------------------------------- 
3. Did this method motivate you to learn English and would like to use this method in the future? 

Why/Why not? 
 

--------------------------------------------------------------------------------------------------------------- 
4. Were you able to overcome English language anxiety using this method? Why/Why not? 

 
--------------------------------------------------------------------------------------------------------------- 

5. Was Jigsaw collaborative learning method useful to help build teamwork skills?  
 
--------------------------------------------------------------------------------------------------------------- 

6. What kind of teamwork skills (communication, leadership, decision-making, adaptability, coordination 
or interpersonal skills) were you able to improve? 

 
--------------------------------------------------------------------------------------------------------------- 

 
7. Did you actively exchange ideas with other group members? If yes, In a class or outside the class? 

 
--------------------------------------------------------------------------------------------------------------- 

8. Did all the members actively participated in group discussions? If yes, In a class or outside the class? 
 

--------------------------------------------------------------------------------------------------------------- 
9. Did you get along with other group members?  

 
--------------------------------------------------------------------------------------------------------------- 

 
10. Did you like or dislike working together in a group? Why/Why not? 

 
--------------------------------------------------------------------------------------------------------------- 

11. In your opinion, what were the challenges or difficulties of using this method? What do you suggest to 
overcome these difficulties? 

 
--------------------------------------------------------------------------------------------------------------- 

12. Other comments, please? 
 

--------------------------------------------------------------------------------------------------------------- 
 

THANK YOU FOR YOUR PARTICIPATION 
 
Approved by the University of Auckland Human Participants Ethics Committee on 02-Aug-2017 for three years, Reference 
Number 019544 
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Post-teacher Open Ended Questions 

Project- Mobile Computer Supported Collaborative Learning 
Post-Intervention Open Ended Questions 2018 

 
1. Do you think Mobile Jigsaw method helped improve English language skills? If yes, what kind of 

English language skills (Speaking, writing, listening or reading) your students were able to improve? 
 

--------------------------------------------------------------------------------------------------------------- 
2. What problems did you face in teaching English using this method? List at least four problems. 

 
--------------------------------------------------------------------------------------------------------------- 

3. Did Mobile Jigsaw method motivated students to learn English, and would you like to use Mobile 
Jigsaw method in the future? Why/Why not? 

 
--------------------------------------------------------------------------------------------------------------- 

4. Were your students able to overcome English language anxiety using this method? Why/Why not? 
 
--------------------------------------------------------------------------------------------------------------- 

5. Was Mobile Jigsaw method useful to help build students teamwork skills?  
 
--------------------------------------------------------------------------------------------------------------- 

6. What kind of teamwork skills (communication, leadership, decision-making, adaptability, coordination 
or interpersonal skills) do you think they were able to improve? 

 
--------------------------------------------------------------------------------------------------------------- 

 
7. Did they actively exchange ideas with other group members online? If yes, In a class or outside the 

class? 
--------------------------------------------------------------------------------------------------------------- 

8. Did all the members actively participate in group discussions online? If yes, In a class or outside the 
class? 
--------------------------------------------------------------------------------------------------------------- 

9. Did they get along with other group members online?  
 

-------------------------------------------------------------------------------------------------------------- 
 

10. Did they like or dislike working together in a group online? Why/Why not? 
--------------------------------------------------------------------------------------------------------------- 

11. In your opinion, what were the challenges or difficulties of using Mobile Jigsaw method? What do you 
suggest to overcome these difficulties? 

 
--------------------------------------------------------------------------------------------------------------- 

12. In your opinion, which method do you think worked well (traditional, face to face collaborative 
learning or mobile jigsaw method? Why and Why not? 

 
--------------------------------------------------------------------------------------------------------------- 

13. It was observed that most students would come late to class or not attend English class at all. What is 
your opinion regarding this and how can we overcome this problem? 

 
--------------------------------------------------------------------------------------------------------------- 

14. Other comments, please? 
 

--------------------------------------------------------------------------------------------------------------- 
 

THANK YOU FOR YOUR PARTICIPATION 
 
Approved by the University of Auckland Human Participants Ethics Committee on 02-Aug-2017 for three years, Reference 
Number 019544 



Appendix J. Coding Process 

Sample of follow up categories (Students: open ended questions) 

Core 
Category 

Categories Subcategories Frequency (29 
students) 

Evidence 

M
ob

ile
 S

oc
ia

l I
nt

er
ac

tio
ns

 

Po
si

tiv
e 

in
flu

en
ce

s 
Teamwork 29 “Yes, we worked as a team helping and teaching others” (CK0018) 

“Using this method, we can share everything and get to know each other well” 
(ST0011) 

Language 
learning  
 

18 “Yes, we typed and chatted and spoke English this way. Helps to improve English 
language skills this way” (ST0012) 
“Good method. I began to study and find more about English because of this method. 
It can develop our speaking and listening skills” (ST006) 

Language 
anxiety 
 

29 “To a certain level, I was able to overcome English language anxiety by using this 
method” 
“Yes, to some extent.  Even though I still feel some kind of anxiety, I could overcome 
that to some extent because I have begun to like the English language now” 

Mobility 
 
 

10 “We can share our knowledge and we can discuss wherever and whenever we like” 
(CK0013) 
“We can learn English whenever and wherever we need using this method” (CK0012) 

C
ha

lle
ng

es
 

Non-
participation 
 

12 “When we work online it is difficult to make everyone in the group join the activities. 
Some members did not participate actively and did not focus on their work” (CK004). 
“When we do group work online outside the class some members are not online and 
don’t contribute. If this problem can be addressed, it would be better” (CK0012). 

Limited 
language 
proficiency 

10 “Difficulties in speaking and understanding at some points” (ST002) 
“Little long words. Sometimes reading is a problem” (ST0014) 

Technical 
factors 
 

10 “Should have more access to internet” (CK0006) 
“Sometime network problem, phones are not charged” (ST0012) 

Translation 
 

05 “Good to implement in future, Sinhala translation should be provided” (CK0011) 
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Dear Director, insert name…. 

Insert name….Vocational institute 

Date: 

I am Farhat Jehan Haroon Rashid, and I am a doctoral student in the University of Auckland Faculty of Education 
and Social Work, in the School of Curriculum and Pedagogy. My supervisors are Dr Rena Heap, and Dr Mohamed 
Alansari. 

As part of my study, I am undertaking a research study titled: Mobile computer supported collaborative learning: 
context of Sri Lanka. I want to find out whether the use of Mobile computer supported collaborative learning 
can help develop students’ teamwork skills improve language performance and lower language anxiety in a 
Technical and Vocational Training setting in Sri Lanka. I propose to implement mobile computer supported 
collaborative pedagogy to support students to develop sustainable teamwork skills. I wish to research the 
process in order to improve and build this educational capability. The project will take place over 6-7 months 
during 2017-2018. 

Before I undertake the study, I would be grateful for your permission and support to carry out my research at 
your institution, and to have access to teachers and students on site and during class hours. I hope to recruit 
three lecturers and the students of three classes engaged in the level 1 Career Skills course, over 6-7 months 
during 2017-2018. I have also attached the participant information sheets and consents forms for both teachers 
and students for full information. 

I assure you that I will make every effort to ensure the study does not disrupt the working environment. Any 
data collected will remain confidential.  

Yours Sincerely,  

Farhat Jehan Haroon Rashid 

Doctoral Student  

The University of Auckland  

Faculty of Education and Social Work  

School of Curriculum and Pedagogy  

Phone +94776850560 

Approved by the University of Auckland Human Participants Ethics Committee on 02-Aug-2017 for three years, 
Reference Number 019544 
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CONSENT FORM: DIRECTOR GENERAL 

 This form will be held for a period of SIX years. 
Project title: Mobile computer supported collaborative learning: context of Sri Lanka 
 
Researcher:  Farhat Jehan Haroon Rashid, School of Curriculum and Pedagogy, EDSW.  
 

• I have been given and have understood an explanation of this research project.  
• I consent to the carrying out of the research on the school premises. 
• I agree to invite all staff members who teach Level 1 Career Skills course to participate in the research.  
• I agree that three lecturers and three classes will be the focus of the research. 
• I agree to distribute the letter of invitation to staff members.  
• I agree to forward the letter to the administrator requesting assistance for the research.  
• I agree that the vocational training administrator may receive the responses and forward the requisite 

Participant Information Sheets to those staff members who are interested. 
• I agree that the vocational training Administrator will select the first three names who are willing to take 

part, and will forward those names to the researcher. 
• I give my assurance that neither the lecturers’ relationship with the training centre nor the students’ 

grades will be affected in any way, whether or not they take part in the research. 
• I agree that the Researcher will explain the research to Lecturers who have expressed willingness to take 

part.  
• I agree that the lecturers may carry out the research procedures as outlined by the researcher. 
• I agree to the Researcher having access to the vocational training for the purposes of interviews with the 

Lecturers to explain the research.   
• I agree that if any student does not wish to participate in the study, that he/she will be accommodated in 

another stream of this course. 
• I agree that the researcher may observe the classes weekly for 30 minutes. 
• I understand that interviews with the lecturers and with students will be audio recorded.  
• I agree to make a room available for interviews.   
• I understand that both the lecturer and student participants have the right to withdraw from the research 

without giving a reason. 
• I understand that every effort will be made to protect names and details of individuals.  
• I understand that no names or identifying information will be used in any reporting or publication. 
• I understand that all data will be stored securely at the Faculty of Education, The University of Auckland 

for six years after which time it will be erased (for digital data). 
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• I wish to receive a summary of findings, which can be emailed to me at this address:  
 
 
_______________________________________.  
 

 
I, therefore, as the vocational training Director General, give approval for this project to be undertaken.  

Name:………………………………………………………………………………………………………………

………. 

Signed………………………………………………………………………………………………………………
………… 
 
 

Approved by the University of Auckland Human Participants Ethics Committee on 02-Aug-2017 for three 
years, Reference Number 019544 
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PARTICIPANT INFORMATION SHEET, LECTURER 

Project title: Mobile computer supported collaborative learning: context of Sri Lanka 
Researcher:  Farhat Jehan Haroon Rashid, School of Curriculum and Pedagogy, EDSW, The University  
                        of Auckland.  
Supervisors:  Dr Rena Heap; Dr Mohamed Alansari, Faculty of Education, The University of Auckland.  
 
Researcher Introduction: I am Farhat Jehan Haroon Rashid, and I am a doctoral student in the University of 
Auckland Faculty of Education and Social Work, in the School of Curriculum and Pedagogy. My supervisors are 
Dr Rena Heap, and Dr Mohamed Alansari. I am a qualified teacher with over 7 years of experience in teaching 
information technology. 

This Project: Your Director has agreed that this research may take place in your school, and has invited staff 
members who may be interested in taking part to forward their names to the school administrator. 

You were invited because you are a member of the teaching team for the level 1 Career Skills course, which has 
been deemed most suitable for the research project. Three classes and three lecturers will be selected. To support 
valid and robust findings, the research design will apply a different set of conditions in each class so that 
comparisons may be made when data is gathered. However, all information will be available to you and the results 
of the study will be available for use and replication in other classes. It is anticipated that the benefits of the 
professional development involved will spread to other colleagues. 

You have indicated interest and so this participant Information Sheet is now forward to you so that you can 
consider what is involved. If you agree to take part please sign the attached Consent Form and return it to the 
School Administrator, who will forward your name to the researcher.   

Aims and Rationale: I want to find out whether the use of mobile computer supported collaborative learning 
pedagogy can help develop students’ teamwork skills, improve language performance and lower language anxiety 
in a Technical and Vocational Training setting in Sri Lanka.  There has been high uptake of mobile technology in 
Sri Lanka, and its use in an educational setting has the potential, by introducing 21st century pedagogy, to 
contribute to the development of skills and knowledge essential for sustainability and economic growth for the 
benefit of the country.  I propose to implement Mobile computer supported collaborative learning pedagogy to 
students to develop sustainable skills. I wish to research the process in order to improve and build this educational 
capability. The project will take place over 6-7 months during 2017-2018.  

As researcher I will undertake to introduce and support you in all strategies to be used. I will meet with you and 
the other willing teachers to explain the procedures, and to allocate one of three set of conditions to each class 
(Baseline Study, Study 1, Study 2.) As is explained later in this letter, you are free to withdraw at any stage without 
explanation. I will meet with the lecturers to explain the procedures selected for their classes. To observe the 
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research, I will request that you permit me to come into your classroom for 30 minutes each week to observe 
student progress. Those observations will be audio recorded. 

Benefits:  I expect that results from this project will improve students’ learning skills, will build the curriculum 
framework to support the implementation of the strategies in the school, and will support skill acquisition in 
mobile pedagogies. Benefits for lecturing staff will be professional development for the improvement of course 
delivery and student success, as well as the stimulation of participation in a community of practice consisting of 
students and teachers.  

Project Procedures:  Your involvement, should you agree, will include the following:  
• One 1 hour interview with the other two lecturers to explain procedures and negotiate which conditions 

will apply to each class.  
• A further one hour interview prior to the commencement of the project with the researcher to explore 

current pedagogy, thoughts on  group work and student behaviour during group work, and to  explain the 
process and introduce training for strategies to be used;  

• Distribution and collection of student PIS and CF forms to the members of the class. 
• Selection of the first 5 returned Consent Forms where students indicate their willingness to be part of the 

group interview.  
• Return a note to the willing but unsuccessful interview participants, indicating that they will be 

participants in the research but will not be required to take part in the interview because places have been 
filled.  (A note is attached.) 

• Notify the participants who wish to be part of the interview process of the times and venues, when 
arranged.  

• Distribution and administration in the first week of the course of Pre-project Questionnaires for students 
to assess baseline understanding related to learning outcomes (60 min)  
The questionnaires will be returned to the researcher and will inform the developing teaching strategies. 

• Distribution and administration in the last week of the course of Post-project Questionnaires for students 
to assess learning outcomes (60 min) 

• Researcher observation presence in classroom 30 min each week, audio recorded.  
• Ongoing mobile engagement during course – this is an expectation for the lecturer allocated to Study 2.  
• One 30 minute group interview with the other participant lecturers and the researcher after the completion 

of the project to gather thoughts on collaborative learning (audio recorded). 

In summary, the time involvement required of your own time (outside class time) will be: 
• Interviews with researcher audio recorded: 2.5 hours 
• Mobile engagement during course: 4 hours (Study 2 lecturer.)  
• Total 2.5 hours for Baseline and Study 1; 6.5 hours for Study 2. 

Interviews will take place at the school at a time convenient to you and in agreement with the researcher.  
Right to Withdraw from Participation: 
Your director has given assurance that the participation or non-participation of you and the students in this research 
will in no way impact upon your relationship with the school or their success in the class. Should you for example 
need to withdraw at any time, you may do so without giving reason.  
You have the right to withdraw from an interview at any time without giving reason, and you can withdraw your 
data up to 3 weeks from the date of the interview. Should you withdraw from the second interview however, it 
will not be possible to withdraw your data from the earlier interview.  You will be given the opportunity to provide 
your views about the credibility of the transcribed data. You will be provided with the transcriptions of your 
interviews. You will be able to comment, correct, clarify or withdraw data without giving a reason within the three 
weeks of receiving transcriptions or before data analysis (approximately 1st May 2018). You may withdraw from 
the focus group at any time. If you withdraw, the information you have contributed up to that point cannot be 
withdrawn. Discussions will be recorded and will not be turned off at any stage. However, you will have the right 
to refuse to answer any specific questions.  
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Data Storage, Retention, Destruction and Future Use: 
For the conduct of the research in Sri Lanka, transcripts and electronic data will be stored digitally on the 
researcher’s password protected computer and identifying materials (including key words or codenames) will be 
stored separately from coded data.   Once the researcher returns to New Zealand for analysis and completion of 
the thesis, data will be stored in locked filing cabinets at the University of Auckland for a period of six years after 
which the documents will be destroyed by shredding (hard copy) or by erasing (audio recordings).  All electronic 
files will be backed up and stored on the University of Auckland server, and kept on password-protected 
computers. 
Anonymity and Confidentiality:  
The preservation of confidentiality is paramount. Participation will proceed with the consent of the lecturer, 
and their data will not be shared with 3rd parties. The findings of the research will primarily be used for in the 
researcher’s doctoral thesis, but following its submission, the data may be used for publications and 
presentations. If the information you provide is reported, it will be done in a way that does not identify you as 
its source.  Your confidentiality will be protected by using a pseudonym. The researcher will audio record all 
interviews, and a third party who has signed a confidentiality agreement will transcribe the tapes. No names 
will be used in the reporting, and every effort will be made to protect the details and names of individuals and 
the school. A report of the findings will be available to you and the staff of the school following the completion 
of the research if you wish.  
CONTACT DETAILS AND APPROVAL 

Student Researcher Supervisor Co Supervisor Head of School 
Farhat Jehan Haroon 
Rashid 
fjeh298@aucklanduni.ac.
nz 
Tel: 0094-776850560 
 
 
 

Dr Rena Heap 
Principal Investigator  
School of Curriculum 
and Pedagogy  
Faculty of Education 
and Social Work 
The University of 
Auckland  
Private Bag 92601 
Symonds Street 
Auckland 1150 
r.heap@auckland.ac.n
z 
Tel: 09 373 7999 ext :  
48636 

Dr Mohamed Alansari 
Co-Investigator 
School of Learning, 
Development and 
Professional Practice 
Faculty of Education and 
Social Work 
The University of 
Auckland 
Private Bag 92601 
Symonds Street 
Auckland 1150 
m.alansari@auckland.ac.
nz 
Tel: 09 373 7999 ext: 
46353 
 

Associate Professor 
Helen Hedges 
Head of School of 
Curriculum and 
Pedagogy 
Faculty of Education 
The University of 
Auckland 
Private Bag 92601 
Symonds Street 
Auckland 1150 
h.hedges@auckland.ac.n
z 
Tel: 09 623 8899 ext: 
48606 
 

For any queries regarding ethical concerns you may contact the Chair, The University of Auckland Human Participants 
Ethics Committee, The University of Auckland, Research Office, Private Bag 92019, Auckland 1142.  Telephone 09 373-
7599 ext. 83711.  Email: ro-ethics@auckland.ac.nz  

 

Approved by the University of Auckland Human Participants Ethics Committee on 02-Aug-2017 for three years, Reference 
Number 019544 
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CONSENT FORM: LECTURER 

This form will be held for a period of SIX years. 
 

Project title: Mobile computer supported collaborative learning: context of Sri Lanka 
 
Researcher:  Farhat Jehan Haroon Rashid, School of Curriculum and Pedagogy, EDSW.  
 

• I understand that an assurance statement has been given by the Director 
• I have been given and have understood an explanation of this research project.  
• I agree that the teaching of level 1 Career Skills course to one class may be the focus of the research 

during 6-7 months of 2017-2018. 
• I agree to distribute and collect the PIS forms and Consent Forms for the students in that class. 
• I understand that neither my relationship with the school nor the students’ grades will be affected in any 

way, whether or not I or they wish to take part in the research. 
• I agree to select the first 5 names of those willing to take part in the interviews, and inform them of the 

times for interviews. 
• I agree to return notes to those surplus to the first 5 explaining that the required number has been reached. 
• I agree that if any student does not wish to participate in the study, that he/she will be accommodated in 

another stream of this course.  
• I agree to take part in interviews with the researcher and the other 2 lecturers before and after the study, 

to receive explanations, explore pedagogy, and contribute findings on collaborative learning, teamwork 
skills, language performance, language anxiety and the use of mobile supported learning in the 
classroom.  

• I agree (if I am allocated in Study 3) to engage with mobile during the course.  
• I agree that the researcher will be present in my classroom for 30 minutes each week.  
• I understand that though conditions differ, that all findings will be shared for the benefit for teaching and 

learning in our institution.  
• I agree to distribute questionnaires to the students in the class at beginning and end points of the course.     
• I understand that interviews with the researcher will be audio recorded, and that they will conducted at a 

time suitable to me.   
• I understand that I will be able to edit the transcript of the interview within 3 weeks of receiving 

transcriptions. 
• I understand that I have the right to withdraw from the research without giving a reason. 

 
 
SCHOOL OF CURRICULUM  
AND PEDAGOGY 
Te kura o te Marautanga me te Ako 
 
Epsom Campus 
Gate 3, 74 Epsom Ave 
Auckland, New Zealand 
T +64 9 623 8899 
W www.education.auckland.ac.nz 
The University of Auckland  
Private Bag 92019 
Symonds Street  
Auckland 1135 
New Zealand 
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• I understand that I cannot withdraw information I have given up to that point. 
• I understand that recordings will not be turned off at any stage 
• I understand that I have the right to refuse to answer any specific questions 
• I understand that every effort will be made to protect names and details of individuals.  
• I understand that no names or identifying information will be used in any reporting or publication. 
• I understand that all data will be stored securely at the Faculty of Education, The University of Auckland 

for six years after which time it will be erased (for digital data). 
• I wish/do not wish (delete one) to receive a report of the study following its completion.  

 
 

NAME: ………………………………………………….   
DATE:…………………………………………………….. 

SIGNATURE: ………………………………………………………………. 

 

Approved by the University of Auckland Human Participants Ethics Committee on 02-Aug-2017 for three 
years, Reference Number 019544 
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PARTICIPANT INFORMATION SHEET: STUDENT, STUDY 2 

Project title: Mobile computer supported collaborative learning: context of Sri Lanka 
Researcher:  Farhat Jehan Haroon Rashid, School of Curriculum and Pedagogy, EDSW, The University  
                        of Auckland.  
Supervisors:  Dr Rena Heap; Dr Mohamed Alansari, Faculty of Education, The University of Auckland.  
 
Researcher Introduction: I am Farhat Jehan Haroon Rashid, and I am a doctoral student in the University of 
Auckland Faculty of Education and Social Work, in the School of Curriculum and Pedagogy. My supervisors are 
Dr Rena Heap, and Dr Mohamed Alansari. I am a qualified teacher with over 7 years of experience in teaching 
information technology. 

This Project:  This form is to explain some research which I wish to carry out in your class. The Director has 
agreed that this research may take place in your school.  

Invitation to Participate:  You are invited because you are enrolled in a class studying level 1 Career Skills during 
2017-2018. Two lecturers and one class will work on the study.  

Aims and Rationale: I want to find out whether the use of Mobile pedagogy can help develop students’ 
teamwork skills, improve language performance and lower language anxiety in a Technical and Vocational 
Training setting such as the one you are enrolled in.  There has been high uptake of mobile technology in Sri 
Lanka, and its use in an educational setting has the potential, by introducing 21st century pedagogy, to contribute 
to the development of skills and knowledge essential for sustainability and economic growth for the benefit of 
the country. I propose to implement Mobile computer supported collaborative learning pedagogy to students 
to develop sustainable skills. I wish to research the process in order to improve and build this educational 
capability. The project will take place during 2017-2018.  

Benefits: I hope that results from this project will improve your learning skills and will transfer to other areas of 
your learning. I hope that being a participant and sharing the findings between all three classes will positively 
influence your success as a learner. Although the three classes will each have different conditions, you are 
assured that this is to ensure that the research process is valid. This study will take place in one semester only; 
all findings will be shared and used to improve practices for teaching and learning for all in the institution.  

 
 
SCHOOL OF CURRICULUM  
AND PEDAGOGY 
Te kura o te Marautanga me te Ako 
 
Epsom Campus 
Gate 3, 74 Epsom Ave 
Auckland, New Zealand 
T +64 9 623 8899 
W www.education.auckland.ac.nz 
The University of Auckland  
Private Bag 92019 
Symonds Street  
Auckland 1135 
New Zealand 
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Project Procedures:  This study will focus on one course and three classes. Each class will have different 
conditions, so that by comparing outcomes and listening to the responses of students, we will be able to find 
the best ways to implement changes to support students’ learning.   In the case of your class, you will experience 
mobile computer supported collaborative learning. Your normal learning programme will continue as usual, and 
there will be an intervention introduced using mobile learning approach. Your lecturer will explain the process 
to your class, and the research will aim to follow progress. Your involvement in the research, should you agree, 
will include the following:  

• Completing a Pre-project Questionnaires to assess baseline understanding of learning outcomes (60 
min, in class) (All three classes answer the Questionnaire.)  

• Completing a Post-Project Questionnaires to assess learning outcomes (60 min, in class.) (All three 
classes answer the Questionnaire.) 

• Having the researcher present in the classroom for 30 minutes each week to observe during the course. 
• Engage with mobile device in ongoing manner during course.  
• Taking part in two audio recorded interviews with the researcher and four other students at the 

beginning and at the end of the intervention to talk about teamwork to analyse and discuss the use of 
mobile computer supported collaborative learning. Each interview will be 30 minutes long and if you 
are willing to be part of that group, you can indicate it on the consent form. Because of manageability 
of numbers, the first 5 responses from students willing to take part in the interviews will be selected as 
the interview group.  

• Even if your name is not among the 5 who are to be the interview group, you may still participate in the 
rest of the research procedures.  

• In summary, the time involvement outside your normal class times will be  
o Questionnaires (pre and post) : 2 hour 
o Interviews (group, audio recorded, before and after the course): 1 hour 
o Engagement with mobile device (ongoing during course): 4 hours.  TOTAL: 7 hours 

Right to Withdraw from Participation: 
Your director has given assurance that the participation or non-participation students in this research will in no 
way impact upon grades or your relationship with the school. Should you for example need to withdraw at any 
time, you may do so without giving reason.  
If you do not wish to take part in the study, you will be accommodated in one of the other classes studying the 
same course at the same time.  
Your questionnaire will be anonymous and you will not be asked for your name or any identifying information. 
Your participation will be voluntary. However, once submitted you will not be able to withdraw your data as it 
will not be traceable. 
 
You have the right to withdraw from an interview at any time without giving reason, and you can withdraw your 
data up to 3 weeks from the date of the interview. Should you withdraw from the second interview however, it 
will not be possible to withdraw your data from the earlier interview.   
You will be given the opportunity to provide your views about the credibility of the transcribed data. You will be 
provided with the transcriptions of your interviews. You will be able to comment, correct, clarify or withdraw 
data without giving a reason within the three weeks of receiving transcriptions or before data analysis 
(approximately 1st May 2018). 
 
You may withdraw from the focus group at any time. If you withdraw, the information you have contributed up 
to that point cannot be withdrawn. Discussions will be recorded and will not be turned off at any stage. However, 
you will have the right to refuse to answer any specific questions.  
 
Data Storage, Retention, Destruction and Future Use: 
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For the conduct of the research in Sri Lanka, transcripts and electronic data will be stored digitally on the 
researcher’s password protected computer and identifying materials (including key words or codenames) will 
be stored separately from coded data.   Once the researcher returns to New Zealand for analysis and completion 
of the thesis, data will be stored in locked filing cabinets at the University of Auckland for a period of six years 
after which the documents will be destroyed by shredding (hard copy) or by erasing (audio recordings).  All 
electronic files will be backed up and stored on the University of Auckland server, and kept on password-
protected computers. 
 
Anonymity and Confidentiality:  
The preservation of confidentiality is paramount. Participation can only proceed when you consent, and your 
data will not be shared with 3rd parties. The findings of the research will primarily be used for in the researcher’s 
doctoral thesis, but following its submission, the data may be used for publications and presentations. If the 
information you provide is reported, it will be done in a way that does not identify you as its source. Your 
anonymity will be protected by not collecting any names, contact details or any other identifying information. 
For interviews and focus groups confidentiality will be maintained using pseudonyms. The researcher will audio 
record all interviews, and a third party who has signed a confidentiality agreement will transcribe the tapes. No 
names will be used in the reporting, and every effort will be made to protect the details and names of individuals 
and the school. A report of the findings will be available to you following the completion of the research if you 
wish.  
If you agree to take part, please sign the Consent Form and return it to your lecturer.  

CONTACT DETAILS AND APPROVAL 

 
Student Researcher Supervisor Co Supervisor Head of School 
Farhat Jehan Haroon 
Rashid 
fjeh298@aucklanduni.ac.
nz 
Tel: 0094-776850560 
 
 
 

Dr Rena Heap 
Principal Investigator  
School of Curriculum 
and Pedagogy  
Faculty of Education 
and Social Work 
The University of 
Auckland  
Private Bag 92601 
Symonds Street 
Auckland 1150 
r.heap@auckland.ac.n
z 
Tel: 09 373 7999 ext :  
48636 

Dr Mohamed Alansari 
Co-Investigator 
School of Learning, 
Development and 
Professional Practice 
Faculty of Education and 
Social Work 
The University of 
Auckland 
Private Bag 92601 
Symonds Street 
Auckland 1150 
m.alansari@auckland.ac.
nz 
Tel: 09 373 7999 ext: 
46353 
 

Associate Professor 
Helen Hedges 
Head of School of 
Curriculum and 
Pedagogy 
Faculty of Education 
The University of 
Auckland 
Private Bag 92601 
Symonds Street 
Auckland 1150 
h.hedges@auckland.ac.n
z 
Tel: 09 623 8899 ext: 
48606 
 

 

For any queries regarding ethical concerns you may contact the Chair, The University of Auckland Human Participants 
Ethics Committee, The University of Auckland, Research Office, Private Bag 92019, Auckland 1142.  Telephone 09 373-
7599 ext. 83711.  Email: ro-ethics@auckland.ac.nz  

 

Approved by the University of Auckland Human Participants Ethics Committee on 02-Aug-2017 for three years, Reference 
Number 019544 
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CONSENT FORM: STUDENT, STUDY 2 

This form will be held for a period of SIX years. 
Project title: Mobile computer supported collaborative learning: context of Sri Lanka 
 
Researcher:  Farhat Jehan Haroon Rashid, School of Curriculum and Pedagogy, EDSW.  
 

• I understand that an assurance has been given by the Director. 
• I have been given and have understood an explanation of this research project.  
• I understand that different conditions will apply for each class to ensure that research is sound, and that 

all findings will be shared after the study.  
• I agree to answer questionnaires at beginning and end of the study. 
• If I do answer the questionnaire, I understand that I cannot withdraw the data as it is not traceable. 
• I understand that the first 5 responses indicating willingness to take part in the interviews will be 

selected as the interview group. 
• I understand that the interviews will be audio recorded only.  
• If I do the interview, I agree to be recorded.  
• I understand that I will be able to edit the transcript of the interview within 3 weeks of receiving 

transcriptions.   
• If I do the interview, I understand that I can leave at any time.  
• I understand that even if I am not in the interview group, I may still participate in the research.     
• I understand group discussions will be audio recorded. 
• I understand that recordings will not be turned off at any stage. 
• I understand that I have the right to refuse to answer any specific questions. 
• I understand that I cannot withdraw information I have given up to that point. 
• I understand that the researcher will come into the classroom for observation. 
• I agree to engage with mobile communication during the course to build skills. 
• I wish/do not wish (delete one) to receive the summary of findings. 

 
NAME: ………………………………………………….   
DATE:…………………………………………………….. 

         SIGNATURE: 
……………………………………………………………………………………………………………. 

Approved by the University of Auckland Human Participants Ethics Committee on 02-Aug-2017 for three years, 
Reference Number 019544 

 
 
SCHOOL OF CURRICULUM  
AND PEDAGOGY 
Te kura o te Marautanga me te Ako 
 
Epsom Campus 
Gate 3, 74 Epsom Ave 
Auckland, New Zealand 
T +64 9 623 8899 
W www.education.auckland.ac.nz 
The University of Auckland  
Private Bag 92019 
Symonds Street  
Auckland 1135 
New Zealand 
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Appendix L. Distractor Efficiency (DE) Analysis 
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Appendix M. Normality Tests 

The Shapiro-Wilk tests suggested that the distribution of the test scores for each group was normal 
and free from extreme outliers.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Tests of Normality 

 

Group 

Kolmogorov-Smirnova Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

Pre-Test Control .084 31 .200* .974 31 .631 

Treatment1 .109 32 .200* .954 32 .186 

Treatment2 .090 31 .200* .965 31 .400 

Test of Homogeneity of Variances 

Pre-Test   

Levene Statistic df1 df2 Sig. 

.669 2 91 .515 
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Levene’s Test for homogeneity of variances 
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Appendix N. Sample WhatsApp Transcript 

 

 



Appendix O. Debriefing 

Supervisor debriefing 

 

 

 



Appendix P. Main Study Field Notes 

Researcher’s Field Notes 

 

 5.3b Field Notes (Sample 3, p.2) 
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5.4b Field Notes (Sample 4, p.2) 
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5.6b Field Notes (Sample 4, p.2) 
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5.7c Field Notes (Sample 7, p.3) 
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