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1 | INTRODUCTION  
 
It is widely acknowledged that, in the era of big data, the field of statistics contributes to the 

progression of scientific knowledge across many disciplines [47], and graduates with strong 
statistical skills are often in demand by employers [42]. Most of these graduates start their 
statistics learning journey with introductory data science and statistics courses. As reported by 
the Committee of Applied and Theoretical Statistics (CATS) [12] and emphasized in the 
American Statistical Association (ASA) guidelines [4], introductory data science and statistics 
programs need statistical analysis tools that equip students to appreciate statistics as an 
interdisciplinary field and develop skills for communicating findings to the general public [32]. 
Statistical software may be challenging to learn because of system features related to how users 
give commands and receive results. This means finding appropriate statistical software for 
novice students in social science disciplines is important and challenging [29]. Decisions about 
statistical software tools for novice users have to be made at the introductory level, and such 
decisions need to support more advanced use once novices gain competence [4, 28, 35, 65].  

Modern statistical software has transformed statistical practice from laborious, time-
consuming hand-calculation to working quickly with large and complex datasets [13]. The 
inclusion of statistical software into teaching statistics can help students improve their 
statistical understanding and attitudes towards statistics [14, 35, 44, 60]. The challenge in 
selecting statistical software for introductory courses is that such systems are normally 
designed for experienced users who use the system to solve real-world data problems. To avoid 
relearning a software system after the introductory course, it is useful that courses use a 
statistical analysis package that is suitable for learning statistics and for conducting analyses 
beyond the introductory course [2, 9].  

While introductory statistics courses can be intended for beginning students in the field of 
statistics, they are often required for students in other disciplines. The novice learner is one 
who does not have a background in statistics from high school. Such students may be majoring 
in arts, humanities, or social sciences but need understanding of statistics to read the literature 
in their field [8, 10, 11, 26, 27]. However, many research students majoring in the social 
sciences have a poor command of statistical methods, limited statistical knowledge, and 
experience high anxiety and low self-efficacy when they enter their first introductory data 
science and statistics course [5, 53]. It is worth noting that novices can also be found among 
postgraduate research students in social science fields that prioritize interpersonal 
competencies (e.g., education, social work, nursing, administration, etc.). For example, under 
the British approach to postgraduate study implemented in Australia and New Zealand [48], it 
would be quite common for students to arrive without even having taken an introductory 
course. 

An introductory course for novice students would be expected to teach the steps involved in 
a statistical investigation, with particular emphasis on data analysis. The curriculum [66] would 
focus on descriptive statistics to summarize data using statistical measures of central tendency 
and variability and data visualization using graphs, charts, and plots. Basic principles of null-
hypothesis significance testing for difference in means (t-tests), analysis of variance 
(ANOVA), quantifying relationships among variables (e.g., correlation, ordinary least squares 
regression), and the chi-squared test would be expected. Estimation, confidence intervals, 
power analysis, and non-parametric tests would also be expected.  

The design of statistical software varies across several key human-computer interaction 
(HCI) features. The efficiency with which a user can interact with a tool and derive useful 
results from a dataset may depend on whether the software provides a graphical user interface 
(GUI) or a command-line interface, the number of discrete steps required to produce a result, 
and the way in which results are presented or formatted for the user. The range of statistical 
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procedures available to the user may also matter, with systems that do not handle all required 
methods being potentially less useful, even if they have more approachable interfaces. Thus, 
not all software will fulfill the needs of novice research students in the social sciences equally. 
Nonetheless, it is hypothesized that systems that make the analysis easier for these users should 
be preferred in introductory statistical programs.  

A systematic overview of HCI features across a range of statistical software systems, 
supplemented with a detailed analysis of key systems, might help identify those factors that 
contribute to successful problem-solving by novices. This paper addresses that need by 
analyzing four systems with respect to their suitability for use in introductory statistics 
teaching.  

 
2 | FOUR CONTEMPORARY STATISTICAL SOFTWARE SYSTEMS: 

SELECTION AND JUSTIFICATION 
 
Commercial statistical software such as SPSS has played a significant part in quantitative 

data analysis in the social sciences for more than four decades, and research points to the 
suitability of SPSS for conducting research in these disciplines [36, 59]. The central role of this 
software in training students in quantitative research methods and data analysis education 
classes, however, cannot be taken for granted [16]. The latest version of SPSS has a wide 
variety of statistical, graphical, and data management capabilities, making it suitable for most 
research in the social sciences. SPSS is expensive, but universities can buy a site license, 
permitting users across an institution to use SPSS at a low cost-per-client [39]. Based on market 
share, as of the end of 2018, SPSS was the most preferred statistical software tool in academia.  

R is a programming language and a popular free statistical software environment that has 
become an important competitor to commercial software such as SPSS. R is now referenced 
half as much as SPSS in academic articles [51]. Unlike commercial software, open-source 
software like R makes the software source code available, allowing researchers to adjust and 
extend current work, and share new developments with other researchers without cost [41]. 
Additionally, R can be advantageous because of its extensive collection of statistical libraries 
[39]. In its native mode, R has its own native GUI (RGui) that has menus for saving and 
manipulating data, commands, and results, with matching icons for those command sets. 
However, all interaction is carried out through a command-line interface in the R Console 
window. Currently, many universities and graduate research supervisors require their research 
students to learn R, and it is commonly taught in undergraduate statistics courses. With these 
advantages, R is likely to become an even more widely adopted statistical tool in years to come. 
Rather than evaluate the base R environment directly, we consider the user experience of R 
through the integrated development environment (IDE) of RStudio Desktop [57]. RStudio 
helps users interact with R more easily through a command-line interface with four panes and 
multiple tabs, along with additional drop-down menus and more customization options than 
RGui.  

Although R offers full flexibility, we also overview two R access interfaces that attempt to 
make direct access to the statistical analysis functions of R easier (i.e., R Commander & 
jamovi). These R access interfaces are widely used and have different characteristics, although 
both offer GUIs. R Commander is the earlier GUI system [22], while jamovi [62] is a newly 
developed system dating from 2017 [58]. R Commander was developed by John Fox, now an 
emeritus sociology professor at McMaster University, and is maintained by a community of 
over 20 authors and contributors. jamovi has rapidly expanded its features through community-
driven contributions. To our knowledge, the HCI features of both have not been evaluated. 
Considering the growing dominance of R, which may not be suitable for all research contexts 
[29], it was decided to include these two GUI implementations of R in this paper.  
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3 | THE NEED FOR THE CURRENT EVALUATION 
 
Commercial software has played a significant role in quantitative data analysis in the social 

sciences. Despite the widespread use of such software, there is no rigorous evidence as to the 
suitability of statistical software for novice users. Harwell [29] suggests that the rise of open-
source software such as R escalates the need for a rigorous evaluation. Several studies have 
indicated that SPSS is suitable for introductory-level students, and introductory courses that 
use it are associated with improvements in students' statistics knowledge and attitudes towards 
statistics [44, 59]. In contrast, some have argued that using R at the introductory data science 
and statistical courses can improve statistics education [6, 67]. In fact, the use of R and how 
the user experiences it compared to menu-driven software such as SPSS is an ongoing debate 
[56].  

To the best of our knowledge, there has been no prior evaluation of statistical software in 
social science fields that addresses usability, technical features, and software capabilities [29]. 
Although a few software comparison studies have been conducted, they tend to be informal 
and focus on commercial software [36, 38, 54] or review multimedia software packages such 
as ActivStats that is used to teach statistics to introductory students [49]. In addition, the 
majority of statistical software review papers seem to include a strong emphasis on a specific 
type of statistical analysis and often review the software they commonly use to run that 
particular analysis [1, 3, 33, 37, 40, 52, 68]. These kinds of reviews are mainly addressed to 
users who are statisticians or experts in conducting the type of statistical analysis included in 
the review.  

The goal of this study is to evaluate statistical systems that can be used operationally to 
analyze data as to their suitability for introductory statistics teaching. Our expectation is that if 
students learn to use real software in their introduction to statistics, they will be better 
positioned to use that software for real-world purposes later. Our main contribution is a detailed 
evaluation of HCI factors for the four statistical software systems selected for this review. The 
review examines aspects of each system that may help or hinder novice users in social science 
fields, especially those with basic or non-existent statistical and computer programming 
knowledge. 

 
4 | CRITERIA FOR EVALUATION  
 
The selected software tools (i.e., IBM SPSS Statistics 26, R within RStudio Desktop 

v1.3.1056, R Commander v2.7-1, jamovi v1.6.15) are evaluated based on their HCI 
characteristics, including technical properties such as interface, range of statistical features, 
visualization, data handling, preparation, and manipulation; usage properties such as speed/the 
number of steps needed to implement analysis, ease of command/use, and efficiency (see 
Figure 1).  
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FIGURE 1 HCI characteristics in statistical software systems 
 
These criteria are important because they may directly influence the performance of a novice 

user when learning to conduct a statistical analysis. Within each of these key areas, commercial 
software will be reviewed before freeware and comprehensive systems before those with 
limited statistical options. Hence, the order will be SPSS, R within the RStudio environment, 
R Commander, and jamovi. Note, this does not quite map the chronological order of 
development because R Commander was developed before RStudio. 

The authors have used the systems, and one of them is particularly expert in using these 
software systems when teaching statistics to novice research students in education and social 
science disciplines. Apart from the authors' user experience, the corresponding website for each 
tool; that is, IBM SPSS Statistics 26 [34], RStudio [57], Fox's [23, 24] webpage and book for 
R Commander, and the jamovi project [62], are treated as reliable sources of information.  

 
5 | EVALUATING FOUR CONTEMPORARY STATISTICAL PACKAGES 
  
5.1 | Technical properties  
 
In this section, the technical properties of the four systems are discussed in detail. Table 1 

provides a summary of those features. Five of the properties are universal, and three systems 
share a variety of the other properties. 

 
TABLE 1 Technical properties 
 
Technique Univers

al? 
Specific 

Systems 
Accessing analytic features via pull-down menus No SPSS, R 

Commander, 
jamovi 

Possibility to write syntax Yes  
Basic/common statistical procedures required by 
novices 

Yes  

A wide variety of charts & graphs to visualize data No RStudio, SPSS 
Allow users to customize various aspects of plots 
and visualizations 

No RStudio, SPSS  

Import common data files (e.g, .csv, .excel, .text) Yes  
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Technique Univers
al? 

Specific 
Systems 

Multiple data file import No SPSS, RStudio, 
jamovi 

Fully editable spreadsheet for easy viewing and 
manipulating data 

No SPSS, jamovi 

Common data preparation tasks (e.g., modifying, 
recoding, renaming, deleting variables, and 
computing new variables) 

Yes  

Data manipulation procedures such as splitting and 
merging files, aggregating datasets 

Yes  

 
 
5.1.1 | SPSS 
 
The main characteristic of the SPSS graphical user interface is that most of its analytical 

features are accessible via nested, pull-down menus. Once an analysis is selected, variables can 
be dragged and dropped into appropriate fields, and pop-up windows with subordinate 
commands allow selection of analytic options. The pull-down menu itself creates command-
line syntax, which can be viewed and saved by the user. While the SPSS syntax editor provides 
users with the opportunity to write syntax, basic statistical analysis techniques can be 
accomplished through the menus and dialog boxes without the need to write syntax. All the 
expected statistical procedures of an introductory course can be achieved in SPSS. However, 
it is worth noting that effect size and confidence interval reporting is not universally provided 
in SPSS version 26 (e.g., confidence intervals for correlation analysis is missing).  

SPSS produces a variety of charts and graphs to visualize data via graphic methods available 
in the graph menu, supplemented with wizards for easier chart design. The Chart Editor allows 
users to customize plots and visualizations. Advanced visualization requires learning a 
Graphics Production Language (GPL), which is beyond most novice students [43].  

Data can be entered manually or imported from another file into SPSS "Data Editor" using 
menus.  Apart from data files saved in SPSS format, users can import common types of file 
such as Excel, CSV, tab-delimited, and similar simple text files, as well as SAS and Stata data 
files. Several data files can be imported into SPSS at the same time, and users can work with 
multiple data sources simultaneously.    

SPSS includes a spreadsheet for easy viewing and manipulation of data as well as menu 
items for recoding, transforming, and computing new variables. Variable properties such as 
value labels, missing value codes, and measurement levels can be assigned in "Variable View" 
in the "Data Editor". Scale measures in SPSS include nominal, ordinal, and continuous. To 
view and edit the details of variables, users click on the "variable" icon in the "Data View" 
toolbar, which triggers a dialog box in which variable information can be populated or edited. 
Other data manipulation tasks (e.g., transform, compute, merge files, select cases) all happen 
through menu selection and dialog boxes.  

 
5.1.2 | R within RStudio 
 
R, even through the RStudio interface, is syntax driven. RStudio integrates the R packages 

and commands into a single environment. However, it still requires users to write text-based 
syntax on a command line in an identical fashion to working in native R. RStudio includes a 
console where users can directly type commands and view their results and has a syntax-
highlighting editor that supports direct code execution. RStudio provides tools for workplace 
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management, plotting, debugging, and maintaining commands via the "environment" and 
"plots" panes in the interface. RStudio provides straightforward data import functions and plot 
and chart export functions. Data can be examined, loaded, and saved in the "environment". It 
is possible to connect two databases using a connection button within the environment.  

Through the RStudio interface, R provides a comprehensive library of packages to support 
analysis procedures ranging from basic to extremely complex. Users must ensure they have 
installed the required packages before running their desired statistical procedure. An interesting 
challenge in the R open-source environment is that multiple packages developed quite 
independently can implement the same statistical procedures, leaving the end-user to evaluate 
which package is better. For example, the R "stats", "car", "MASS", "psych", and "caret" 
packages include useful functions to run a regression analysis, and this might be confusing for 
novices. Hence, at the introductory level, the instructor should provide clear advice to students 
on the selection of packages that satisfy the course requirements.  

Like SPSS, RStudio allows users to produce a wide variety of graphs. In general, R is 
recognized for providing excellent visualization support via a wide range of modules, 
especially "ggplot2" which supports detailed customization for graphs of various data types 
[63].  High-quality graphs generated by the ggplot2 package in R are ready to publish and may 
require only minimal adjustments. However, using the ggplot() function from this package 
requires users to master its syntax, which can be time consuming and challenging for novices. 
Moreover, creating interactive visualizations using packages such as ggplot2 is laborious. To 
address these challenges, web-based frameworks for interacting with R such as "Shiny" have 
been created. "Shiny" allows package developers to create integrated online utilities (e.g., 
interactive visualizations [46, 63] or data normalization [15]). This platform allows researchers, 
practitioners, and other users in the community to interact with data and visualizations in real-
time and produce custom tables and plots in a browser without the need for writing HTML, 
CSS or Javascript code [20].  

Similar to SPSS, various data files can be imported into RStudio, especially when the 
"haven" package is installed. Text files can also be imported from "Text (base)" using the base 
RStudio package. Multiple data files can be imported into RStudio simultaneously. Users can 
view the imported data by clicking on the dataset name or spreadsheet icon in the 
"environment". This opens a new tab in the "source" pane in read-only format; all editing has 
to be done in the source file and reimported.  

Given that more time is spent on data preparation and manipulation than analysis [17, 64], 
the use of "Tidy data" packages can speed up data preparation [64]. The tidy environment or 
tidyverse has packages that transform data into a "tidy" form of interlinked flat tables (i.e., 
variables in columns, observations in rows) that can be easily merged or manipulated as 
required [64]. Although the tidyverse has good functionality, it is likely these operations will 
be out of scope for an introductory course because learning R and the tidyverse seems to require 
using two different programming languages [50]. 

 
5.1.3 | R Commander 
 
R Commander provides a GUI for R, so users can analyze data by making selections from 

a menu of available options. Once an analysis is selected, variables can be dragged and dropped 
into appropriate fields, and radio buttons allow selection of analytic options. When the 
command is executed, both the syntax and output are displayed in separate output windows. R 
commands produced by the R Commander GUI will appear in the top pane of the main R 
Commander window, the "R Script" tab. Users can also type commands directly into "R 
Script"; however, the main aim of R Commander is to eliminate the need to type statistical 
commands. "R Markdown", which is the second tab in the upper pane, accumulates R 
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commands generated by R Commander and can be used to create output reports in HTML, 
PDF, Word document, and rich text file formats. Output appears in a bottom pane called 
"output" while error messages, warnings, and other notes are displayed at the bottom of the R 
Commander GUI.  

R Commander has a wide range of basic statistical features useful for novices and many 
plug-ins to connect with R packages through its GUI. Although it has a more restricted range 
of statistical options compared to SPSS and RStudio, the "Fit models" menu in R Commander 
provides users with relatively more sophisticated modeling options. Examples of modeling 
options include "Generalized linear model", "Linear mixed model", and "Generalized linear 
mixed model".  

R Commander provides a basic spreadsheet-style interface that can be used to enter data and 
make minor changes to dataframes [21]. Datasets are stored in the form of R data frames or 
rectangular datasets. It is possible to load data saved in other R packages or choose from among 
datasets in the R workspace memory. The current dataset can be edited via the "edit dataset" 
button and viewed via the "view dataset" button. Saving the active dataset in internal format 
(Rdata), enables users to continue working on the same dataset another time without repeating 
the data management tasks.  

R Commander's graphical interface allows users to perform data manipulation tasks such as 
modifying, recoding, renaming, deleting variables, and computing new variables. Users can 
select and refresh the active dataset, name variables, and set case names in the active dataset, 
aggregate and stack variables, remove rows, remove cases with missing data, and save and 
export the active dataset. New variables and cases in R workspace datasets can be merged into 
active dataset.  

Graphs created by R Commander appear in a separate "Graphics Device" window. As 
mentioned earlier, R is known for its strong graphic capabilities [63]; however, R Commander 
has limited options for graphs and may not be ideal for presentations or reports. For more 
graphing options, users can install the "KMggplot2" plug-in for R Commander, which provides 
a GUI front-end for ggplot2. To take full advantage of plot customization, and to create a wider 
variety of graphs, users must still return to R or RStudio. However, like SPSS and RStudio, R 
Commander separates data, commands, and results in separate tabs or windows, meaning the 
end-user has to navigate between those digital spaces. 

 
5.1.4 | jamovi 
 
jamovi has been built on top of R but has a more modern design than R Commander and the 

user interface concepts such as the spreadsheet should look familiar to SPSS users. It presents 
a GUI by which analyses are available from the menus along the top of the interface. Once an 
analysis has been initiated, options are accessed from menus displayed as a left-side navigation 
panel. Variables can be moved to fields by drag and drop, and radio buttons allow selection of 
analytic options. Output is displayed automatically in the right-side panel of the screen as 
options are selected. Thus, an important feature of jamovi is the automatic display and 
adjustment of results when analytic options or variables are selected or changed. All plots are 
added by selecting options, and with the installation of the "Flexplot" package, they can be 
automatically created as variables are analyzed. Furthermore, installing the "SCATR" package 
allows users to create presentable exploratory plots such as "Pareto Chart" and "Scatterplot". 
Different plot themes can be selected from the options and preferences interface, which 
changes the color of plots on the software restart. 

In jamovi, users can access "General linear model", "Mixed model", "Generalized linear 
models", and "Generalized mixed models" modeling options via the "GAMLJ" module. 
However, this module is not automatically installed with jamovi; it has to be added as a module 
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from the jamovi library. Given its novelty, jamovi had, at the time of writing this paper, not yet 
implemented analyses for such advanced procedures as structural equation modeling, 
hierarchical linear modeling, and similar. Given the community-driven development of jamovi, 
it is possible that more advanced analyses will become available. Nevertheless, jamovi offers 
a wide variety of basic statistical analyses useful for novices in social science introductory 
courses and a mechanism by which the underlying R syntax can be written directly as text into 
the GUI output with results presented within the jamovi interface. That is to say, when jamovi 
is in syntax mode, R syntax is revealed, and it is also possible to run R code directly with the 
"Rj Editor" so that advanced analyses not already adapted for jamovi can still be run.  

In addition, more analysis options are available via the jamovi modules. Modules authored 
by other developers and experts can be installed into jamovi from the jamovi library. Users can 
also download modules from the "jamovi library section" of the jamovi website and "side-load" 
them into jamovi. However, it is more convenient to access the "jamovi library" from inside 
jamovi through the "Modules" menu. Examples of modules include "JPOWER" for power 
analysis, "MAJOR" for meta-analysis, "Flexplot" for the graphical display of data, and many 
more. The equivalence testing package "TOSTER" allows users to test if data is in-line with a 
null hypothesis, a feature that is typically not available in most statistical software. The jmv 
module is installed by default and makes all the common analyses in the social sciences 
included in jamovi available from one R package. The module "STATKAT" could be of 
particular value to novices, as it recommends a suitable statistical technique to use based on 
user-specified objectives for the data being analyzed. 

Similar to SPSS and R Commander, manual data entry is possible in the "data editor". The 
hamburger menu at the top left of the interface provides access to the main data working 
options. Both single and multi-file import is available in jamovi from the hamburger menu at 
the top left of the interface. The process of multi-file import is the same as single-file import, 
except that users can select multiple files when importing. Multi-file import is useful when 
users need to combine multiple datasets. Multiple files are combined vertically in jamovi, and 
a new column called "source" will be added, which is useful when users plan to group-by or 
split-by each participant.  

jamovi's fully editable spreadsheet allows users to make changes to variable meta-data or 
variable content directly in the software. If users change something in a dataset, the results will 
be updated immediately. Full data manipulation features exist for merging, filtering, selection 
through drop-down menus. Because jamovi is built on top of R; the code needed to run the 
current analysis in R can be revealed. Anecdotal evidence from one of the authors is that novice 
students find jamovi an easy environment in which to learn statistics. 

 
5.2 | Usage properties 
  
In this section, the usage properties of the four systems are discussed in detail. Table 2 

provides a summary of the usage properties. It is noteworthy that none of these properties are 
universal to all systems, with eight of the properties unique to jamovi. The supplementary file 
provides a step-by-step demonstration of the procedures necessary to conduct a linear 
regression analysis using each of the four software systems. 

 
TABLE 2 Usage properties 
 
Usage property Universal? Specific Systems 

Simple input design  No jamovi 
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Minimalist, easy to read, and ready to publish 
output displayed in APA manuscript 
formatting 

No jamovi 

Quick to learn  No SPSS, R Commander, 
jamovi 

Limited comprehensibility of error messages  No RStudio, R Commander 
Confusing menu structure/dialog boxes No SPSS, R Commander 
"Run" command is required to access results No jamovi 
Immediate bidirectional responsiveness  No jamovi 
Fully reusable GUI  No jamovi 
Real-time generation of results  No jamovi 
A low number of actions to encode analysis No R Commander, jamovi 
Easy access viewing of output viewer No jamovi 
Reproducible analysis without the need for 
syntax command 

No jamovi 

Integrated display of plots  No SPSS, jamovi 
 
 
5.2.1 | SPSS 
 
Simplicity in interaction for statistical analysis has been an important goal for SPSS, which, 

as early as 2007, featured a Java-based "point-and-click" graphical user interface. This mode 
of interaction is often easier for novices than writing command-line code from scratch [9, 35]. 
Although research students need to have some degree of familiarity with statistics and 
programming skills, they are often reluctant to learn code writing skills or attend training 
courses [61]. Menus and dialog boxes can provide novice users with visual cues of the options 
they need to select in each step of their analysis. However, using a GUI can be time-consuming 
because it requires users to follow a fixed number of steps to encode the analysis of their data. 
This is especially cumbersome for repetitive/batched commands. Fortunately, underlying 
syntax can be revealed and reused, although this undermines the expected advantages of a GUI 
system.  

SPSS requires users to explore a vast labyrinth of menus within the interface, including 
menus for analyses not used by novices in introductory statistics courses. Novice users must 
be able to identify the statistically logical location within the menu structure for their analyses 
of interest. For example, cross-tabs, which is a purely descriptive function, allows access to an 
inferential chi-square test to evaluate nominal-by-nominal relationships. Alternatively, the chi-
square test can be found using the Analyze > Nonparametric Tests > Legacy Dialogs > Chi-
Square pathway. An online help system (IBM Documentation < 
https://www.ibm.com/docs/en/search/chi-square%20test?scope=SSLVMB_25.0.0>) is 
available to assist users in locating these options. It seems that, rather than positioning the chi-
square test within the menu structure where it might best fit within a theory of statistics, its 
location has been selected for the convenience of applied researchers wherever it might be most 
frequently used. 

The use of the menu system requires users to understand how SPSS has structured statistical 
knowledge and procedures. In common practice, calculation of a correlation is a descriptive 
activity that involves obtaining a measure of the strength of association. Of course, inference 
(hypothesis testing and confidence interval calculation) can be carried out on a correlation. 
SPSS includes various forms of inferential statistics under "Descriptive statistics" menu; this 
is fundamentally confusing. As analytic work can involve describing and sometimes then 
carrying out inference, as with the correlation example mentioned above, the use of a menu 

https://www.ibm.com/docs/en/SSLVMB_25.0.0/statistics_casestudies_project_ddita/spss/tutorials/xtab_satisf_intro_01.html
https://www.ibm.com/docs/en/search/chi-square%20test?scope=SSLVMB_25.0.0
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label like "Descriptive statistics" can be problematic. A label like "Basic statistics" seems more 
appropriate. Linear regression can be treated as a manifestation of the general linear model. In 
SPSS, correlation, general linear model, and regression are under separate menus. It would be 
useful for novices in introductory statistics courses if software designers located linear 
regression in their menu trees or command systems so that they showed some inherent logic of 
how statistical tools and methods related to one another. Although complicated models might 
be beyond the scope of introductory courses, software designs for statistical analysis should 
efficiently assist students in locating other methods or tools for describing the association 
between two variables [25].  Such an organisation may benefit novices as the software design 
would fit well with the statistical theory, providing a synergy between how statistics is taught 
and how it is implemented.   

Figure 2 displays the SPSS Linear Regression Analysis input specification interface. It 
shows how users select variables, transfer them into the appropriate command or condition 
box, and how a subordinate box opens to specify a linear regression "statistics". Users need to 
recognize which variables go into the "Independent(s)" box and which one into the dependent 
box.  

 
 

 
 
FIGURE 2 SPSS Linear Regression Analysis Input Specification Interface 
 
To see the results of an analysis, the input commands are run, and an output window 

(viewer) opens to reveal results (Figure 3). Since the results appear in a separate window, users 
might need to switch between data editor and viewer windows, especially if they want to 
inspect the data.  
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FIGURE 3 SPSS Linear Regression Analysis Output Interface with Syntax Log 
 
The output always includes a log of the syntax generated by the user option selection. The 

default output of SPSS does not adhere to APA style, hence giving in to the temptation to copy 
and paste SPSS output into reports would normally violate formatting expectations in the social 
sciences. However, users can configure SPSS to produce output tables in APA style via 
"TableLooks" (Edit > Options > Pivot Tables > Table Look = APA_TimesRoma_12pt) and set 
it as default so that the future tables are APA consistent. Although the GUI command system 
provides much support for the part-time or novice user, at times, it can be clumsy and time-
consuming. For example, in case users want to make a change in their analysis commands, 
update the output, or run the same analysis on another data file, they have to run the entire 
analysis process again and produce new output.  

 
5.2.2 | R within RStudio 
 
As a completely syntax driven system, R has a well-developed programming language [55] 

in which short commands [45] can generate sophisticated analyses. Instead of picking and 
choosing options, these must be encoded in very specific forms and places on the input 
command line. Command system programming has the benefits of reproducible output and 
efficiency, both of which are necessary to create reproducible analysis. The history of all 
previous commands in a project is stored and is retrievable for replication, provided such 
settings have been implemented.  

Within the RStudio IDE, analysis results are displayed in the same window as the input 
commands, while plots are generated in a separate pane but open in a separate image window. 
Users need robust capability to write command-line syntax. A helpful feature of RStudio is that 
when certain syntax elements are entered (e.g., an open bracket or quotation mark), the 
matching closing symbol is automatically generated. Inconsistent syntax can be an obstacle for 
novices who are new to R; this is especially problematic around capitalization which must be 
exactly as specified by the package developer for syntax to work. Since everyone can contribute 
to R and add new features, there can be many different ways of obtaining the same result, with 
varying coding. Warning or error messages appear in the command line area, but these 
messages are often obscure and uninformative. Text-based error messages are known to cause 
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substantial difficulty for novices when learning to program, hindering performance, and 
leading to frustration [7, 18].  

Output is monospaced typewriter formatted using spaces or tabs to separate columns and 
rows, meaning substantial effort is required to reformat for use in manuscripts. This type of 
output might not be easy to copy, read, and interpret by novices. To create high-quality and 
dynamic reports, documents, and presentations, users can use RMarkdown or packages such 
as "xtable" and "apaTable". The "xtable" package converts the output of many R functions into 
an HTML or LaTeX format so that the tables are more presentation-ready. The "apaTable" 
package creates APA tables for some analyses in a Microsoft Word format. However, it is 
important to note that novices need to learn the related syntax in order to achieve the desired 
table format. Compared to other software systems, R produces only the results that are 
requested. For example, to obtain the results of a linear model in R, the summary() command 
provides parameter estimates, while a separate command (anova) displays the ANOVA table. 
In that spirit, specifying a model does not generate an analysis if it is not coded by the user. In 
Figure 4, the syntax and output for linear regression analysis are displayed. The syntax is 
remarkably brief, and the output has little visual appeal.  

 
 

 
 
FIGURE 4 R in RStudio Linear Regression Analysis Interface with Output 
 
  
5.2.3 | R Commander 
 
R Commander eliminates the need for writing commands by allowing the user to click and 

select analysis commands. As a feature, when the user executes the analysis, R Commander 
generates the appropriate R syntax and output in separate panes. This means that the syntax is 
available for replication or batch commands. Warning or error messages appear alongside the 
generated syntax in case users make a programming mistake. However, as noted before the 
comprehensibility of error messages in R is somewhat limited because the readability of text-
based error messages is a widely known problem [18]. The workflow in R Commander seems 
to be faster than SPSS as fewer steps are needed, although fewer analyses are available than 
SPSS.  
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Some of the menu structures in the R Commander are unique. For example, operations on 
data files are located in the "Data" menu and not the usual "File" menu. Also, all the options 
under the "models" menu apply only to the models generated from the data and not the data 
itself. Novices may find these menu structures confusing if they are new to the R Commander 
GUI. The dialog boxes have their unique style too, but they are not difficult to learn. Instead 
of having empty variable boxes to drag and drop variables into, the variable boxes often display 
all variables, so users can simply click to select from among them. However, output is 
typewriter formatted using spaces or tabs to separate columns and rows, meaning substantial 
effort is required to format in manuscripts. Similar to the RStudio output, novices may find the 
R Commander output challenging to read and publish.  

Unlike SPSS, R Commander provides statistical models such as linear regression, linear 
model, and generalized linear model under a single menu called "Fit models", meaning 'to fit' 
models to data, rather than 'the fit' of models. Linear regression is a form of linear modelling 
and, as such, is a method of fitting a model to data. Likewise, a correlation can be seen as a 
simple model to fit the linear relationship between two variables. However, correlation in R 
Commander is available under a separate menu labeled "Summaries", which may be a matter 
of convenience for applied data analysis rather than coherence with a theory of statistics.  

A Linear Regression can be run by clicking the linear regression sub-menu and the Linear 
Regression dialog box will appear (Figure 5). The structure of the dialog box is different from 
SPSS. Users can simply click on the dependent variable in the response variable box and the 
independent variables in the explanatory variables box to select variables for linear regression 
analysis. Figure 5 illustrates the R Commander linear regression analysis input interface. 

  

 
 
FIGURE 5 R Commander Linear Regression Analysis Input Interface 
 
Once the model is specified in the linear model dialog box, the output will appear in the 

output pane (the middle pane in the R Commander interface) and has the same format as the 
output presented in R (see Figure 6 for R Commander output). Also, syntax is identical to that 
used in R; the difference is that it was created by menu rather than direct writing of syntax. 
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FIGURE 6 R Commander Linear Regression Analysis Output  
 
5.2.4 | jamovi 
 
jamovi generates results in real-time, conditional on processor speed and data size, meaning 

that as analysis options are changed, new output is automatically created. In other words, the 
user interface provides immediate feedback to the user and responds immediately to the user 
input. Unlike the three other systems, a "run" command is not needed to see updated results.  
This functionality seems useful for novice users because they get to see the effect of their 
choices automatically and quickly, which in itself can generate corrective or corroborative 
feedback. 

Unlike other GUI statistical packages (e.g., SPSS) that generate an intermediate syntax to 
reveal a record of options that are used to conduct a particular analysis, jamovi eliminates the 
need for the intermediate syntax and offers immediate responsiveness bidirectionally. Users 
can simply select the analysis results in the output panel and jamovi reveals statistical command 
checkboxes and buttons for that particular analysis; conversely, when a saved analysis is 
selected all results for that analysis are displayed. It is even possible to make changes to a saved 
analysis and continue from that point at a later date.  

The menu structure in jamovi groups operations quite differently to the other software tools, 
possibly to assist navigation for novices. For instance, unlike SPSS and R Commander, 
correlation, linear and partial regression, and logistic regression are provided under the same 
menu (Regression menu). Nonetheless, given the community-based approach to extending the 
repertoire of functions in jamovi, advanced general linear model, mixed models, and 
generalized linear/mixed models are available under the Linear Models icon of GAMLj. In 
general, "jamovi aims to be a neutral platform, and takes no position with respect to competing 
statistical philosophies" [62]. While this stance is a response to Bayesian statistical methods, 
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the general principle applies. Hence, it is likely that jamovi, as it evolves over time, will not 
have a close fit to any single theory of statistics.  

jamovi is one of the few menu-based systems that offers full reusability in that all prior 
commands and output are stored within the special purpose jamovi file format. This jamovi 
format file includes the data, all the input options selected by the user, and the generated output. 
When the jamovi file is opened again, even if users have made some major changes to the data, 
the analyses will be executed again. This feature, a potentially effective teaching tool, makes 
it convenient for users to share their analysis with colleagues or teachers. jamovi results are 
minimalist, easy to read, and are displayed in APA manuscript formatting. Thus, when plots or 
statistics are added or modified, results are updated and can be copied as is into manuscripts.  

Figure 7 shows the side-by-side display of input and output in jamovi for a linear regression 
analysis.  

 
 

 
 
FIGURE 7 Jamovi Linear Regression Analysis: Simultaneous Input & Output 
 
6 | CONCLUDING COMMENTS 
 
This study focused on evaluating statistical software tools for novice research students in 

social science disciplines who have rudimentary statistical knowledge. Four software tools 
(SPSS, R within RStudio Desktop, R Commander, & jamovi) were selected and evaluated 
based on a set of HCI features, including technical properties such as user interface design, 
range of statistical operations included in the software, visualization, data handling, 
preparation, and manipulation, and usage properties such as speed/number of steps, ease of 
command/use, and efficiency.  

Usability factors from an interaction perspective are likely to be especially important for 
students gaining an introductory knowledge of statistics. While the command-line presents an 
efficient mode of operation for expert and frequent users of any software, GUIs provide helpful 
scaffolding for beginners and infrequent users. However, it is important to note that for the 
scaffolding to be effective, the software design should map appropriately to the domain 
knowledge of statistics. Evaluation of how well software represents domain knowledge 
requires a "model" of how domain knowledge is organized and is beyond the scope of this 
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study. Given that many research students in the social sciences lack statistical expertise, it 
would appear that SPSS, jamovi, and R Commander provide better support than R within the 
RStudio IDE. The command-line interface and steep learning curve of R as well as the 
inadequacy of resources for novices, seem to be a substantial barrier to its quick and broad 
adoption by inexperienced end-users. However, given the differences in GUI design, jamovi 
has the strongest potential for novices or infrequent users. jamovi has replicated the GUI 
approach to interaction that SPSS uses but takes a different approach to the nesting and 
structure of statistical commands. This independent stance can be seen in how jamovi positions 
logistic and linear regression, alongside partial and complete correlations, under "Regression".  

In addition to requiring the fewest steps to obtain results, the generated results are user-
ready in APA format, a common output style in the social sciences. That is to say, the design 
features such as immediate bidirectional responsiveness, minimalist and ready to publish 
output, and permanent records of analysis, make jamovi an easy to use statistical software for 
non-experts. jamovi's GUI interface is familiar to SPSS users and can be considered an option 
for users who are looking to replace expensive commercial software (e.g., SPSS, SAS) in their 
teaching and research at the introductory level. Moreover, the syntax mode makes jamovi an 
appealing option for novice users interested in learning R or who plan to conduct actual 
statistical data analytic studies later on in their careers. 

Considering the growing interest in data science and statistics worldwide, the results of this 
evaluation may be helpful in guiding software selection for introductory courses in statistics 
for students in social science disciplines and for research students with basic statistical 
knowledge who need to use statistical software to analyze quantitative data for their research 
projects.  
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SUPPLEMENTARY INFORMATION 
 
CONDUCTING A COMMONLY USED STATISTICAL TASK (Multiple Linear 
Regression) USING THE FOUR SYSTEMS 
 
A commonly used statistical procedure was designed to illustrate what novices might have to 
do to perform the analysis using the four software systems. The task is designed by the authors 
and requires students to run a "multiple linear regression" as described next.  
 
Task: The objective is to investigate the impact of students' enjoyment of science, their 
environmental awareness, and the extent of the emotional support received by their parents on 
their science achievement. The data are obtained from the Program for International Student 
Assessment (PISA 2015) student questionnaire dataset. The link to the data used for the 
purpose of this task is provided in the "Data" section below. 
 
To answer the question posed in the scenario, a user has to determine (a) that multiple linear 
regression analysis is necessary, (b) which are the predictor variables, and (c) which is the 
dependent variable, and (d) how to run a multiple linear regression using the software. 
 
Multiple linear regression is required (i.e., multiple independent variables to predict one 
dependent variable). This allows determination of which variable has the most impact on the 
variance of the dependent variable. This is a building block procedure for more complicated 
multivariate models. Consistent with good exploratory data analysis techniques, we expect 
users to first check using a scatter plot, either bivariate or matrix, to see whether there is a linear 
relationship in the data. In this example, we have used bivariate scatter plots. Consistent with 
assumption checking protocols, users might be expected to determine if the normality 
assumptions are met, for example, by plotting standardized residuals against predicted values 
and inspecting collinearity diagnostics. However, in light of central limit theorem and sample 
size, some analysts may take normality as given. This supplementary file aims at illustrating 
the steps users need to take in order to carry out a multiple linear regression analysis in the four 
systems. Analysis and interpretation of the findings is beyond the scope of this document. 
 
Data: The variables included in the task are taken from PISA (2015) student questionnaire 
dataset. This survey is carried out by the Organization for Economic Co-operation and 
Development (OECD) every three years across OECD members and various partner countries. 
15-year-old students take part in the survey, and each student survey cycle's focus is on one of 
the three domains (i.e., mathematics, science, or reading). In the 2015 survey, the main focus 
was on science, with reading and mathematics as sub-domains. The survey included questions 
about the topics such as students' family and home, the way they think about their life, their 
school, their school's timetable and learning time, learning science in school, and their attitude 
to science in general [5].  
Since the original dataset is very large, students at the introductory level might find it 
challenging to manage. Therefore, we decided only to select one country; in this case, New 
Zealand, with 4249 participants. Also, we restricted the file to just 15 variables from the dataset. 
The variables and their labels are listed below, and the dataset is accessible via 
https://drive.google.com/file/d/1LjJ6_PWFjjH0IR8ThVvKIEKDnIu0nRO4/view?usp=sharin
g  

 
 

https://drive.google.com/file/d/1LjJ6_PWFjjH0IR8ThVvKIEKDnIu0nRO4/view?usp=sharing
https://drive.google.com/file/d/1LjJ6_PWFjjH0IR8ThVvKIEKDnIu0nRO4/view?usp=sharing
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Variable Label 
CNTRYID Country Identifier 
CNT Country code 3-character 
CNTSCHID Intl. School ID 
CNTSTUID Intl. Student ID 
ST001D01T Student International Grade (Derived) 
ST004D01T Student (standardized) Gender 
AGE Age 
ENVAWARE Environmental Awareness (WLE) 
JOYSCIE Enjoyment of Science (WLE) 
BELONG Subjective well-being: Sense of Belonging to School (WLE) 
ANXTEST Personality: Test Anxiety (WLE) 
MOTIVAT Student Attitudes, Preferences and Self-related beliefs: Achieving 

motivation (WLE) 
COOPERATE Collaboration and teamwork dispositions: Enjoy cooperation (WLE) 
EMOSUPS Parents emotional support (WLE) 
SCIESCORE Science achievement 

 
 

Students need to determine which variables are required to answer the question. They need to 
select "JOYSCIE: Enjoyment of science", "EMOSUPS: Parents emotional support", and 
"ENVAWARE: Environmental awareness" as independent variables, and "SCIESCORE: 
Science achievement" as the dependent variable.  

 
JOYSCIE: Enjoyment of science. This is a composite score based on how students answered 
five questions about how strongly they enjoyed science.  
 
EMOSUPS: Parents emotional support. This is a composite score based on how students 
answered four questions about how much emotional support for school learning students 
thought their parents provided.  
 
ENVAWARE: Environmental awareness. This is a composite score based on how students 
answered seven questions about how aware students were about environmental issues. 

 
SCIESCORE: Science achievement. This is an item response theory latent score which 
estimates how well students answered science questions based on the sample of items from 
the complete pool that they were given.  
 

 
Task Procedure Solutions 
 
IBM SPSS Statistics 
 
Below are the steps users need to take while analyzing the data with IBM SPSS Statistics [1]. 
 

• To create scatter plots, users can use the "Chart Builder" or the "Legacy Dialogs" (in 
this example, we have created the scatter plots via the "Chart Builder"). The scatter plot 
can be edited in the "Chart Editor". 
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• To conduct multiple linear regression in SPSS, users need to go to the "analyze" menu, 

select "regression", and then click on the "linear" button. 
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• In the next step, users need to insert the dependent variable (outcome) and the three 
independent variables (predictor variables) into the regression box. The method of 
regression is kept as "Enter". 

 

           
 

• Users need to open the "statistics" dialog box to select options related to the model.  
o Apart from options related to the model's parameters, procedures for checking 

regression assumptions are also available (e.g., collinearity diagnostics, serial 
independence of errors, etc.).  

o "Model fits" and "estimates" are important options in conducting a multiple 
linear regression, so they are selected by default.  

o "Estimates" provide users with the estimated coefficients (the estimated b-
values) of the regression model.  

o "Model fit" provides the F-test that indicates the model's ability to predict the 
outcome variable. It also gives the value of R, R2, and adjusted R2.  

o It is advisable to select the "collinearity diagnostics" and the "Durbin-Watson" 
test to check for auto-correlation. Since SPSS does not produce the significant 
value of the Durbin-Watson test, users themselves need to decide if the value is 
greater or smaller than 2 to be a matter of concern.  

o Users can also select "descriptives" that will produce descriptive statistics such 
as mean, standard deviation, and the number of observations for each variable. 
A correlation matrix will also be displayed that can be very useful in assessing 
multicollinearity.  

o If selected, "confidence intervals" can help determine the possible value of the 
population's regression coefficient. 
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• There are two common ways in SPSS to plot the standardized residuals and check if 
the residuals are normally distributed. Users can either ask for a "histogram" or a 
"normal probability plot" to check this assumption (in this example, we have checked 
off the "normal probability plot" option). In SPSS output, users can see the Scatterplot 
of the residuals right beneath the normal probability plot, which will help them check 
the assumption of homoscedasticity. 
 

             
 

 
• Once users click OK, the input command is run, and a separate window (the output 

viewer) opens. SPSS often shows "Processing …" when the output viewer first opens.   
o The output viewer displays a log of actions taken by the user and the 

corresponding output.  
o The left panel of the output viewer shows the output outline (list of all the 

output), which helps the user navigate through the output, while the right panel 
displays the actual output items. Users can click on the items in the output 
outline (left panel) to get to the corresponding output item in the right panel. 
Alternatively, they can scroll down the output viewer window to see the entire 
output, which includes: descriptive statistics, correlations, variables 
entered/removed, model summary, ANOVA table, coefficients, collinearity 
diagnostics, residual statistics, and charts.    

o It is possible to edit, save, and print the output via the available options in the 
SPSS menu bar and toolbar or by right-clicking on the output items on the right 
pane of the output viewer and selecting the appropriate option.  

o The output viewer window can be saved as a ".spv" file so that users can review 
the analysis again without having to re-run the entire procedure. If the output 
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viewer is closed by the user, a new output viewer will open automatically once 
a command is run. 

o However, if they wish to make any changes to the input, users need to re-run 
the entire analysis procedure to obtain the updated output beneath the previous 
output in the output viewer window.  

 
 

 
 

              
 

 
RStudio 
 
Below are the steps users need to take while analyzing the data with RStudio [2]. 
 

• Users can create exploratory scatter plots, either 3D or bivariate, in RStudio. In this 
example, we executed the command for a bivariate scatter plot. Below is the command 
for a simple scatter plot: 
 
plot(x, y, main = "Main title", 
     xlab = "X axis title", ylab = "Y axis title", 
     pch = 19, frame = FALSE) 
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To fit a linear regression, we executed the following command: 
 
abline(lm(y ~ x, data = PISA2015), col = "blue") 
 

 
 

           
• If they want, users can get a summary of data by typing the command: summary 

(PISA2015), and the results appear in R Console 
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• "lm command" is used to run multiple linear regression in RStudio. Users can type the 
command either in R Console or R Script. They can also create an R Markdown file 
and type the commands in chunks of embedded R code. A multiple linear regression 
model using EMOSUPS, ENVAWARE, JOYSCIE as explanatory variables is 
conducted using the command: 
  

            a <- lm(SCIESCORE ~ JOYSCIE + ENVAWARE + EMOSUPS, data = PISA2015) 
 

• Then users can ask for the summary of this model using the command: summary(a), 
and the result will appear in R Console.  

• To compute the standardized regression coefficients (beta), users need to install the 
QuantPsyc package and run lm.beta() command. Thus, to get the standardized betas for 
the model "a", we executed: 

  
lm.beta(a) 
 
The output is: 
 
> lm.beta(a) 
   JOYSCIE   ENVAWARE    EMOSUPS  
0.25635712 0.22404373 0.07148652 
 

•  Like other software, RStudio output provides R squared and adjusted R squared for the 
model. The value of R, which is the square root of R squared, can be obtained by 
running the command sqrt() in RStudio and R Commander.  

• Unlike SPSS and jamovi, the ANOVA results in RStudio and R Commander do not 
include all of the sum squares but the important value of F-ratio, and its associated 
significance value is provided.  

• As shown in the following screenshot, the output appears in the RStudio Console (the 
bottom left pane). Compared to menu-driven software such as SPSS, R generates only 
the results that are requested by users via executing the provided syntax.  

o Output is monospaced typewriter formatted using spaces or tabs to separate 
columns and rows. This type of output might not be easy to read and interpret 
by novices and needs reformatting for use in manuscripts.  

o Users can use R Markdown or R packages such as "xtable" and "apaTable" to 
produce more presentation-ready output formats. Making any changes to the 
input command will immediately update the RStudio output. To be able to 
access and review the output again, users can save the workspace using 
the .rdata file format before exiting RStudio.  
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• Users can ask for confidence intervals for the model coefficient using the command: 
# ask for confidence intervals for the model coefficient 
 confint(a, conf.level=0.95) 

 
 

            
 

• To check the assumption of independent errors, the Durbin-Watson test can be 
calculated by running durbinWatsonTest(a), which also yields a measure of 
autocorrelation and a P-value. VIF and tolerance statistics are helpful in assessing 
collinearity and can be obtained by running vif(a) 

• In case users want to ask for the ANOVA table and the AIC value, they can execute 
ANOVA(a) and AIC(a), respectively. In this example, we do not need the AIC value 
because we have only one model of the same data. 
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• To check the assumptions of random errors and homoscedasticity, users can use the 
plot(a) function. The first plot is the plot of fitted values against residuals, indicating if 
the assumptions of randomness, linearity, and homoscedasticity are met. The second 
plot is a Q-Q plot which shows the deviation from normality. 

 

 
 

      
 
 
R Commander 
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Below are the steps users need to take while running linear regression with R Commander [2, 
3]. 
 

• To create a scatterplot or scatterplot matrix (in this example, we have created bivariate 
scatter plots), users need to go to Graphs on the R Commander menu bar and select 
Scatterplot. Other plots can also be selected from the same menu. It is important to 
highlight R Console by clicking on it to be able to see the plot. Users can save the plot 
by right-clicking on it.  
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• To get the summary statistics of the data, participants should go to statistics > 

summaries, select numerical summaries, and the following window appears. 
 

        
 

• They need to recognize and pick the related variables (SCIESCORE, ENVAWARE, 
EMOSUPS, JOYSCIE) and click OK. A table appears that includes descriptive 
statistics such as mean, standard deviation, as well as quartiles of the data. 
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• To run multiple regression in R Commander, users need to click on Statistics > fit 
models > Linear regression.  

o The linear regression window will pop up, and users can change the model name 
in the "enter the name for model" text box if they want.  

o In the next step, they need to select one numeric variable under "Response 
variable" and the three variables that serve as predictors in this task under 
"Explanatory variables" and click OK. 
 

             
 

 
• The output and its associated R commands will appear in the output pane, which is the 

middle pane in the interface. The linear regression output includes statistics on the 
residuals' distribution; coefficient estimates and their standard errors, t statistics, as well 
as the two-sided p-value for these tests; the residuals' degree of freedom and standard 
deviation; the squared multiple correlation, R squared, adjusted R squared; and F test.  

o In comparison to other software, R Commander creates a "linear model object" 
and retains it so that users can conduct additional computations [3, p. 130].  

o The output has the same format as the output presented in R, and novices may 
find it challenging to read and publish.  

o Similar to RStudio, to keep a simple record of their work, users can copy and 
paste the text in the output pane into a Word document or a text editor or save 
it as a file via the "File menu".  

o In addition, users can create a reproducible record of their work via R 
Markdown, which can be saved and reloaded in a new R Commander session 
or an R editor such as RStudio. They can also convert the R Markdown 
document into an HTML or a PDF file.  

o However, to create an output format based on APA style which is used in most 
social science journals, users need to rely on packages such as "apaTable".  
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o Users can make changes in the input by revising the R command saved in the R 
Script or R markdown, and the output will be updated by submitting the 
modified command.  

o Alternatively, menus can be used to make changes in the input, but users must 
re-run the whole procedure, after which only the updated output appears. 

 
 

            
 
• Unlike SPSS and jamovi, diagnostics tests such as the Durbin-Watson test and variance 

inflation factors (VIF) are not directly accessible in R Commander's linear regression 
dialog box. These tests are accessible via the "Models" menu > Numerical diagnostics.       
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• Confidence intervals and ANOVA tables can be obtained from the same menu (the 
"Models" menu). Similarly, if users want to get the AIC value, they need to compute it 
via the "Models" menu as illustrated in the following image. In this example, we do not 
get the AIC value because we have only one model and are not comparing models of 
the same data.  
 

            
  

            
  

• Unlike SPSS and jamovi, the diagnostic plots in the R Commander cannot be requested 
directly in the regression options panel. For regression diagnostics, users need to go to 
Models > Graphs > Basic diagnostic plots. 
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• Plots appear in the "R Graphics Device" and are similar to the RStudio diagnostic plots. 
 

             
 

 
jamovi 
  
Below are the steps users need to take while analyzing the data with jamovi [4, 6]. 
 

• "Scatter plot" in jamovi is located under "Exploration", which is the first item under the 
"Analyses" tab.  

o A regression line can be added to the scatter plot by selecting one of the 
available options (we have selected a linear regression line).  

o One feature that jamovi provides is the "Standard error", and users can select 
this option if they want to show the variability in the variables corresponding to 
each data point. 
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• If users want to run descriptive statistics, they need to select "Descriptives" under the 

"Exploration" tab. They can transfer the variables of interest to the variables box, check 
off the related options under "statistics" and "plots", and obtain the results of descriptive 
statistics.  
 

             
 

• To run linear regression, users need to click on the regression menu and then choose 
"linear regression".  
 

             
 

• In the next step, they need to transfer SCIESCORE to the dependent variable box and 
ENVAWARE, EMOSUPS, JOYSCIE variables to the covariates box. Users should 
note that jamovi separates two types of predictors. Covariates are continuous predictors, 
and factors are categorical predictors.  
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• To check assumptions for multiple regression, users can check off "collinearity 
statistics" that yields the result of variance inflation factors (VIFs) and the 
autocorrelation test that gives them the result of the Durbin-Watson test for correlation. 
Unlike SPSS, jamovi provides the sig value for the Durbin-Watson test.  

• Under assumption checks, Q-Q plots of residuals can be selected to see if the residuals 
are normally distributed. Users can also check off "residual plots" in jamovi to illustrate 
the relationship between the fitted values and the residuals and check for the assumption 
of homoscedasticity. 
 

   
 

  
• Model fit options such as R, R squared, Adjusted R squared can be selected for the 

linear regression.  
o Unlike SPSS, model fit indices such as AIC can be requested directly in the 

model fit options without the need to write commands. The AIC is particularly 
useful when comparing models of the same data.  

o It is important to get the overall ANOVA to test if R squared is different from 
zero. The result of the overall model test will appear in the "model fit" measures 
table if users check off the "F test" option provided under the "model fit". This 
is different from what users would get in SPSS because the result appears in the 
model fit table as opposed to its own ANOVA table.  
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o So, the ANOVA source table's aspects such as the sum of the squares and mean 
squares are not available in this table. In jamovi, users can get the ANOVA table 
by checking off the "ANOVA test" under model coefficient.  

o Standardized estimates and 95% confidence interval can also be selected from 
the model coefficient section.  

 

             
 
• Output is generated in real-time and displayed on the right-hand side of the interface. 

In other words, new output is automatically created as analysis options are changed so 
that, unlike the three previous systems, a "run" command is not needed to see the 
updated results.  

o Users can easily scroll down to view the whole output and copy the formatted 
output in APA format directly into a Microsoft Word document.  

o They can also save their work using the jamovi file format (.omv), which 
includes the data, all the input options selected by the user, and the generated 
output. 

 

      
 



 Four Contemporary Statistical Software Tools 41 

       
 
 
 
REFERENCES 

 
1. A. Field, Discovering statistics using SPSS, Sage Publications, London, UK, 2009. 
2. A. Field, J. Miles, Z. Field, Discovering statistics using R, Sage Publications, London, UK, 

2012. 
3. J. Fox, Using the R Commander: A point-and-click interface for R, CRC Press, Boca Raton, 

FL, 2017. 
4. M. C. Howard, Regression in jamovi [Blog].Dr. Matt C. Howard Statistics Help, August 31, 

2020, available at https://mattchoward.com/regression-in-jamovi/ 
5. OECD, PISA 2015 Technical Report, OECD Publishing, Paris, 2017, available at 

http://www.oecd.org/pisa/data/2015-technical-report/ 
6. A. Swan, jamovi: 1.2/1.6 tutorial: Multivariate linear regression (Episode 6), YouTube 
video, October 5, 2020. Available at https://www.youtube.com/watch?v=1kp4Xtx-ups 
 

https://mattchoward.com/regression-in-jamovi/
http://www.oecd.org/pisa/data/2015-technical-report/
https://www.youtube.com/watch?v=1kp4Xtx-ups

