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Abstract: Given that educational technology has increased tremendously, usability testing is a
necessity to maximize the efficiency of technological tools in education. The findings of a systematic
review including 42 research papers that evaluated the educational technologies’ perceived usability
with the Post-Study System Usability Questionnaire (PSSUQ) and the Computer System Usability
Questionnaire (CSUQ) are presented in this article. The results were categorized according to
the following factors: (a) score derived from evaluating usability with PSSUQ/CSUQ, (b) type of
educational technology employed, (c) subject studied, (d) educational stage, (e) participant type,
(f) age, and (g) participant count in each survey. The usability levels were found to be satisfactory
(M = 72.75, SD = 15.12) from the statistical analysis of all surveys (N = 58). The mobile applications
category showed a very good mean PSSUQ/CSUQ score (M = 81.53, SD = 12.61) followed by the
multimedia category with 73.89 (SD = 19.69) and internet platforms (M = 73.23, SD = 7.74). The
educational stage (p = 0.01) and the participant type (p = 0.005) seem to relate to the obtained
PSSUQ/CSUQ scores. However, the participants’ age, the subject being studied, or the participant
count in each study did not exhibit any significant correlation with the PSSUQ/CSUQ scores. Over the
course of time, a marginal non-statistically significant improvement was noted in terms of perceived
usability (p = 0.136).

Keywords: usability; Post-Study System Usability Questionnaire (PSSUQ); Computer System
Usability Questionnaire (CSUQ); internet platforms; learning management systems (LMS); mobile
applications; educational technology; multimedia

1. Introduction

In a rapidly evolving world, the integration of technology has revolutionized many
aspects of our everyday lives, including education. Both educators and learners face the
challenge to embrace successfully technological means to unlock interactive learning ex-
periences and personalized instruction. In this context, the term educational technology
emerged as well as the subsequent need for its interpretation. The Association for Educa-
tional Communications and Technology (2008) defines educational technology as “the study
and ethical practice of facilitating learning and improving performance by creating, using
and managing appropriate technological processes and resources” [1]; the systematic appli-
cation of teaching methods, instructional techniques, multimedia, tools, and technology
to continuously enhance learning, teaching, and academic outcomes. Huang [2]—giving
emphasis to the various context learning might take place—states that educational technol-
ogy encompasses the utilization of tools, technologies, processes, resources, and methods
aimed at enhancing learning encounters across diverse settings, including formal, informal,
non-formal, lifelong, on-demand, workplace, and just-in-time learning. This field has
progressed from early adoption of teaching tools to a rapid expansion in recent times, now
incorporating a wide range of devices and approaches such as mobile technologies, virtual
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and augmented realities, simulations, immersive environments, collaborative learning,
social networking, cloud computing, flipped classrooms, and various other innovations.
A simple, concise, recent definition of educational technology refers to the application of
technology in diverse educational environments, aiming to optimize learning and enhance
educational achievements [3].

Educational technology is widely employed in every aspect of the learning process
since it seems more appealing to students and teachers than using traditional means. It
is met at all educational stages, from preschool to universities in many types and forms.
Specifically, technology usage in education is proved to be beneficial to: students’ mo-
tivation and engagement [4–7], self-confidence [4], increased student understanding [4],
increased instructional differentiation [4,5], increased exposure to more current content
material [4,6], accessible and located learning [5].

However, the use of technological tools is not a panacea for achieving every sin-
gle learning objective. Even though it is often referred as a means of maximizing the
learning outcomes, while reducing costs, further research is needed to estimate the true
cost-effectiveness in each context [8]. The “technology usage–improved learning out-
comes” relationship is mediated and influenced by many factors, such as users’ learning
styles [9,10], frequency of technological system’s use [11], instructional methods [12,13],
information and communication technologies (ICT) competency, and the technological
system’s usability.

In 1998, the International Organization for Standardization established a widely ac-
cepted definition of usability. According to this definition, usability pertains to the level to
which a product or system can be effectively, efficiently, and satisfactorily used by its users
aiming to achieve specific objectives in a particular environment [14]. Bevan et al. [15] give
emphasis to usability as a result of interaction rather than an intrinsic characteristic of a
product itself. Researchers’ primary focus were the first two objective dimensions initially,
but afterwards the need of evaluating the third subjective dimension arose [16].

At this point, it is of paramount importance to highlight the distinction between
usability and perceived usability. Even though they are strongly related concepts, they
have some key differences. On the one hand, perceived usability indicates how easy to use
a technology is perceived by its intended users. It is a subjective measure, and it can be
influenced by many factors such as user expectations, ICT competency, past experiences,
personal characteristics, and preferences. Contrarily, the level of usability is linked to the
tangible, actual degree of convenience and user-friendliness exhibited by a technological
system, while perceived usability is a measure of how easy the technology is perceived
to be by the users. Thus, perceived usability is more related to the user’s perception and
experience, while usability is more related to the technical aspects of the technology.

Perceived usability (satisfaction) seems to play an important role to students’ learning
gain [17–21]. A user-friendly interface enables students and teachers to interact directly
and effectively with a technological system without having to spend cognitive resources on
learning the system thus focusing on the learning content. Hence, the perceived usability
primarily hinges on the user’s subjective perception and experiential encounters, whereas
usability primarily revolves around the intricate technical facets of the technology at hand.

Literature findings highlight the disconnection between human computer interaction
research and technology enhanced learning as it is reflected upon the lack of usability
frameworks [18]. This paper is an attempt to systematically review the current body of
scholarly works regarding the utilization of educational technology and how it is assessed
in terms of perceived usability. Given that benchmarks for educational technology have
already been created using the System Usability Scale (SUS) [22], the predominant instru-
ment employed to gauge the perceived usability, this paper contributes to this effort by
complementing it with the PSSUQ/CSUQ accordingly. By conducting a systematic review
using PSSUQ/CSUQ, researchers can compare the results and findings from multiple
studies that have used PSSUQ and CSUQ in educational technology. This comparison
allows for a deeper understanding of the factors affecting usability and user experience
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across different technological interventions. It is noteworthy that SUS and PSSUQ/CSUQ
scores are proved to be highly correlated in recent studies [11,23].

Consequently, the significance of usability in educational technology is underscored,
and all parties involved are aware of its meaning for the technology-enhanced learning.
In addition, access is now provided to a concentrated framework which includes many
variables such as: educational stage, type of participant, study’s date, age of participants,
subject being learned. A comprehensive review of existing literature using PSSUQ and
CSUQ ensures that decisions related to the implementation and improvement of edu-
cational technology are based on evidence and empirical data rather than anecdotal or
subjective assessments. Consequently, the development and improvement of technological
tools and systems used for educational purposes can now be relied on solid research data.

Furthermore, the current systematic review’s findings can have implications for educa-
tional technology policies and practices. The abovementioned solid research data gathered
can inform policy makers, institutions, universities, professors, and teachers about the most
effective ways to integrate technological means into their teaching practices and enhance
the overall learning experience for learners at all educational stages.

In summary, a systematic review of PSSUQ and CSUQ for educational technology is
crucial for establishing their validity and reliability, identifying best practices, and inform-
ing evidence-based decision making to enhance the usability and overall effectiveness of
technology in educational settings.

2. Literature Review

The Post-Study System Usability Questionnaire (PSSUQ) is an evaluation tool used to
assess perceived usability, and it does not require a license for its usage. Its first version
consists of 19 items (short version: 16 items) and utilizes a 7-point Likert scale where
lower ratings signify greater degrees of perceived usability (satisfaction). In numerous
studies, factor analysis has consistently identified three distinct factors (subscales) known
as System Usefulness, Information Quality, and Interface Quality. It is highly reliable with
a Cronbach’s alpha that spans from 0.83 to 0.96 [24]. The Computer System Usability
Questionnaire (CSUQ) was developed afterwards with identical items and similar wording
using the present tense instead of PSSUQ’s past tense. It is sensitive both concerning
many variables (type of participant, age of participant, type of technology assessed, user’s
extensive years of experience and wide-ranging exposure to computer systems) and small
sample sizes. The PSSUQ/CSUQ covers all aspects of usability: effectiveness, efficiency,
satisfaction, and learnability [25]. They have been referred as tools that are used in various
applications and provide a good validation in order to evaluate the usability of educational
technology systems [26].

There are several tools, techniques, and methodologies for evaluating usability. The
rationale for using the PSSUQ (Post-Study System Usability Questionnaire) and CSUQ
(Computer System Usability Questionnaire) scales in this review paper lies in their effec-
tiveness and extensive use as reliable tools for evaluating usability. Specifically, researchers
employing these scales can measure users’ satisfaction levels about the interaction with a
technology system and they are able to identify precisely the areas that need improvement
in terms of usability.

Standardized usability questionnaires are widely accepted. However, they add value
only when an interpretive framework is provided. Regarding PSSUQ/CSUQ scales, Sauro
and Lewis [27] aggregated 21 studies using PSSUQ and provided benchmarks regarding
the three subscales and the overall score. The scores for system usefulness, information
quality, interface quality, and overall score are as follows: system usefulness scored 2.80,
information quality scored 3.02, interface quality scored 2.49, and the overall score was
2.82. Researchers and Human–Computer Interaction (HCI) experts can interpret a system’s
perceived usability by examining the PSSUQ/CSUQ score in light of the benchmarks
mentioned above. Since it is highly correlated with SUS scores, it can support the originally
published norms for SUS after converting them to a 0–100-point scale [28].
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Tullis and Stetson [29] found that 12 participants produced equivalent results to a
larger sample size in 90% of the cases. It has also been referred [30] that as a questionnaire
CSUQ seem to have a positive aspect in its statements. This may simplify the answer
procedure but also causes a kind of response bias.

As PSSUQ is a common and widely used usability tool it has been translated into
many languages, mainly European [31]. There are versions in Greek [32], Arabic [31],
Portuguese [33], Turkish [34], French [35], Spanish [36].

Regarding demographics, gender does not seem to significantly affect PSSUQ scores
in a dataset of 21 studies on dictation systems [24]. Alhadreti [11] examined possible
correlation between CSUQ ratings of the Blackboard platform and the age of participants
in a dataset of 187 scholars affiliated with Umm Al-Qura University in Saudi Arabia. He
found no statistically significant correlation between CSUQ score and age (p = 0.820, ns).
Sonderegger et al. [37] employed a 2 × 2 between-subjects design in a quasi-experiment
using PSSUQ, with two age groups (old and young). Between the two age groups, in
a sample of 60 subjects, no significant difference was found (F < 0). In conclusion, the
PSSUQ/CSUQ tools seem to be easy generalizable and able providing a stable reliability
through different implementations [38].

In this article, the findings of a systematic review of usability of educational technology
systems are presented. The research involved a comprehensive analysis of 42 research papers
that evaluated the perceived usability of different educational technologies in various
settings. The Post-Study System Usability Questionnaire (PSSUQ) and the Computer Sys-
tem Usability Questionnaire (CSUQ) were utilized to assess perceived usability. While
the PSSUQ/CSUQ scale exhibits strong validity and reliability for evaluating usabil-
ity, it is worth noting that there are numerous other questionnaires for usability as-
sessment and their utilization in evaluating educational technologies has only recently
gained prominence.

3. Materials and Methods

A systematic review methodology was followed for this research. Its main goals were
(a) to gather and synthesize findings from previous research studies regarding the use of
PSSUQ/CSUQ for educational purposes and (b) to establish benchmarks for the usability
of educational technology by relying on quantitative data derived from research. This work
builds upon our prior research endeavor, in which the System Usability Scale was utilized
to assess the perceived usability of educational technology [22].

This study intends to be of paramount importance to the concerned parties, such as
administrators, developers, and educators. On the one hand, its purpose is to provide
a framework for the design and assessment of educational technology systems. On the
other hand, awareness is raised to more learner-centered approaches shifting the focus
from the technology system to how the system is perceived by its users. Consequently, the
future educational technology systems are expected to become more user-friendly, and the
existing ones will be improved.

This article unveils the results of an extensive examination of educational technology
through a systematic review concerning systems usability evaluation using PSSUQ and
CSUQ. A total of 42 research papers were used assessing the perceived usability of diverse
educational technologies in different contexts. It encompassed a thorough examination,
organization, and analysis of the results obtained.

The current systematic review followed the PRISMA method, consisting of a 27-item
checklist and a flow diagram shown below (see Figure 1). Google Scholar was employed as
a database using the keywords “PSSUQ/CSUQ, usability, educational technology”.

The research papers used were published from 2006 to 2022 based on the availability of
the literature and the fulfilment of inclusion and exclusion criteria. This study employed the
specific keywords on Google Scholar during the search process: “PSSUQ/CSUQ, usability,
educational technology”. Data collection commenced in October 2021 and concluded in
September 2022.
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At the outset of this study, the following criteria were applied for inclusion and
exclusion purposes:

Inclusion criteria:

1. Research papers that assess the usability of educational technology systems using
PSSUQ/CSUQ.

2. Each educational technology system should be specifically designed for educational use.

Exclusion criteria:

3. Research papers written in languages other than English.
4. Studies that did not employ the PSSUQ/CSUQ scale.
5. Evaluations of educational software that did not utilize the PSSUQ/CSUQ for

usability assessment.

The search procedure was carried out in the following manner: The keywords
“PSSUQ/CSUQ, usability, educational technology” were entered into Google Scholar,
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resulting in 1600 hits for PSSUQ/CSUQ and 1430 hits for usability, respectively. This
was followed by a thorough check in accordance with the criteria for both inclusion and
exclusion. Specifically, we identified a total of 3030 publications for detailed evaluation.
After eliminating 9 records which were not written in English, we performed an initial
screening 3021 publications. A total of 1874 of them were excluded because they were not
relevant to our research topic and 15 of them could not be retrieved. The rest of 1132 reports
were assessed for eligibility and 474 research papers did not employ the PSSUQ/CSUQ
tools for perceived usability evaluation and 616 of them did use PSSUQ/CSUQ but not
for educational purposes. Finally, a total of 42 research papers that satisfied the eligibility
criteria were consolidated into Microsoft Excel. The findings of the literature review were
systematically organized according to the following categories: (a) survey date, (b) the
category of educational technology utilized, (c) subject matter being studied, (d) targeted
educational level, (e) participant type, (f) age, (g) participant count, (h) participant gender,
(i) usability score derived from PSSUQ/CSUQ, (j) scores in the three subscales (System
Usefulness, Information Quality, and Interface Quality), and (k) the specific items included
in each questionnaire.

It is not always straightforward to distinguish technology categories, because of the
rapid technology advancements. The rough characteristics of each technology were there-
fore identified. After careful review of these research studies, a pattern emerged. Most
of the educational technology used in the studies demonstrated common characteristics.
Based on the collected data and our previous work categorization [22] three generic cat-
egories occurred: internet platforms, mobile applications, and multimedia (see Table 1).
Specifically, the category of internet platforms encompasses learning management sys-
tems (LMS), content management systems (CMS) and any platform used for learning
purposes. The multimedia category contains any kind of visualization (Augmented Reality,
Virtual Reality).

Table 1. A summary of the analyzed papers.

Internet Platforms (LMS,
MOOC, Wiki, etc.) Mobile Applications Multimedia

Research Papers Documenting Studies That Do
Not Fall within the Aforementioned Categories

of Educational Technology Systems

[11,30,39–54] [5,55–63] [64–70] [71–77]

IBM SPSS Statistics v27.0 was employed to conduct a statistical analysis after a first pro-
cessing of the data (all cases checked to be positively reversed and converted to percentages).
To address the research questions, potential correlations between different variables and
the PSSUQ/CSUQ score were investigated. Additionally, weighted means were utilized to
account for any potential variations in the PSSUQ/CSUQ score attributable to varying sam-
ple sizes. In terms of learning disciplines, three distinct categories were identified, which
are as follows: (a) history/languages, (b) informatics/engineering, and (c) medicine. Re-
garding the participant type, three additional categories occurred: (a) university students
(undergraduate, postgraduate, college students), (b) teachers (primary education teachers,
secondary education teachers and professors) and (c) students (primary and secondary
education students).

To this end, it would be essential to make a distinction between the two terms that
may be confusing. When the term Research paper is referred it means that a published
manuscript is presenting the results of an original research. A research paper can be
consisted of one or more research studies/surveys.

The subsequent research questions provided the guiding framework for this current
review paper.

1. What are the usability levels, as measured by the Post-Study System Usability Ques-
tionnaire (PSSUQ) and Computer System Usability Questionnaire (CSUQ), for differ-
ent types of technology employed in education?
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2. Is there a significant variation in usability among these different types of technology?
3. Is there a relationship between age, subject being studied, educational level targeted

by the technology, stakeholders involved, type of educational technology used, partic-
ipant count in each sample, and the PSSUQ/CSUQ score?

4. Which level of education predominantly utilizes each evaluated type/category of
educational technology?

5. Does the perceived usability of the educational technology systems exhibit significant
differences over time?

4. Results
4.1. Levels of Perceived Usability in Educational Technology Systems

Statistical analysis conducted across all surveys (N = 58) extracted from 42 research
papers unveiled a slightly below-average level of usability (M = 72.75, SD = 15.12). The
potential impact of sample size variations on perceived usability scores was taken into
account. The weighted mean score derived from the PSSUQ/CSUQ was found to be 68.66.

4.2. Benchmark Data for Various Categories of Educational Technology Based on PSSUQ/CSUQ

The analysis of the collected data unveiled the perceived usability levels associated
with each category of educational technology.

The internet platforms category, as depicted in Table 2, encompassed 21 surveys, with a
mean PSSUQ/CSUQ score of 73.23 (SD = 7.74). The mobile applications category comprised
12 surveys, with a mean PSSUQ/CSUQ score of 81.53 (SD = 12.61). The multimedia category
consisted of 8 surveys, with a mean PSSUQ/CSUQ score of 73.89 (SD = 19.69).

Table 2. The mean PSSUQ/CSUQ scores for the three categories of educational technology.

Category N Mean PSSUQ/CSUQ Score SD

Internet Platforms (LMS, MOOC, wiki, etc.) 21 73.23 7.74
Mobile applications 12 81.53 12.61

Multimedia 8 73.89 19.69

A one-way analysis of variance (ANOVA) was performed, indicating no statisti-
cally significant variation (p = 0.184) across the different educational technology cate-
gories. The distribution of the dependent variable, PSSUQ/CSUQ mean score, was as-
sessed for normality. Both the Kolmogorov–Smirnov and Shapiro–Wilk tests confirmed a
normal distribution.

4.3. Age of Participants and PSSUQ/CSUQ Score

In a total of 16 surveys, a Pearson correlation coefficient was computed to examine
the potential correlation between participant age and the average PSSUQ/CSUQ score.
However, no significant correlation was observed (r = 0.296, p = 0.266, ns).

4.4. Subject Being Studied and PSSUQ/CSUQ Score

In 15 surveys, a one-way ANOVA was conducted to explore the potential correlation
between the subject being studied (e.g., history/languages, informatics/engineering, and
medicine) and the average PSSUQ/CSUQ score. However, no significant difference was
found (p = 0.174, ns).

4.5. Educational Stage and PSSUQ/CSUQ Score

To examine the potential correlation between educational stages (i.e., primary/secondary
and higher education) and the average PSSUQ/CSUQ score, an independent samples t-test
was utilized with a total of 43 surveys. The data for primary and secondary education
were combined into a single category to facilitate meaningful comparisons with the univer-
sity level. The results revealed that the mean PSSUQ/CSUQ scores of higher education
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(M = 69.38, SD = 13.8) were significantly lower than those of primary/secondary education
(M = 82.88, SD = 11.2) (p = 0.01, s).

4.6. Participant Type and PSSUQ/CSUQ Score

An analysis using a one-way ANOVA was conducted to examine the potential rela-
tionship between participant type (such as university students, teachers, and students)
and the average PSSUQ/CSUQ score. A total of 37 surveys were analyzed. The results
indicated a statistically significant difference (p = 0.005, s). Further analysis employing
independent samples t-tests between various categories revealed significant differences
in the mean PSSUQ/CSUQ scores between university students and teachers (p = 0.016,
s), as well as between university students and students in primary/secondary education
(p = 0.008, s).

4.7. Number of Participants and PSSUQ/CSUQ Score

In 58 surveys, a Pearson correlation coefficient was computed and no statistically
significant relationship between the number of participants and the PSSUQ/CSUQ score
was observed (r = −0.206, p = 0.122, ns).

The outcomes of the aforementioned statistical analyses, including the correlations
between the PSSUQ/CSUQ score and other variables such as participant age, subject being
studied, educational stage, participant type, participant count in each study, are condensed
and presented in Table 3.

Table 3. PSSUQ/CSUQ scores for each of the variables examined (** indicate significance at
0.01 level).

Age of Participants Learning Object Educational Stage Participant Type Participant Count

PSSUQ/CSUQ score p = 0.266 p = 0.174 p = 0.01 ** p = 0.005 ** p = 0.122

4.8. Educational Stage and the Category of Educational Technology

Within a dataset comprising 29 surveys, we investigated the usage of various educa-
tional technologies, assessing their perceived usability across three educational stages (as
indicated in Table 4). The findings demonstrate that higher education employs 84.6% of
internet platforms, whereas secondary education utilizes 15.4%. Regarding mobile appli-
cations, 55.6% are utilized in higher education, while 44.4% are employed in secondary
education. Furthermore, it was discovered that 71.4% of multimedia technologies are
utilized in higher education, with an equal distribution of 14.3% each in primary and
secondary education.

Table 4. The category of educational technology and educational stage.

Category N Primary Education Secondary Education Higher Education

Internet Platforms (LMS, MOOC, wiki, etc.) 13 15.4% 84.6%
Mobile applications 9 44.4% 55.6%

Multimedia 7 14.3% 14.3% 71.4%

4.9. PSSUQ/CSUQ Scores over Time

In order to explore how the perceived usability changes over time, a one-way repeated-
measures analysis of variance (ANOVA) was conducted, using reference time points in 2013,
2017, and 2021 (refer to Figure 2). The analysis indicated a non-significant improvement
in usability across time (Wilks’ lambda = 0.019, F(2, 1) = 26.519, p = 0.136, ns). Similarly,
no significant improvements were observed for any of the categories over the designated
time period.
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5. Discussion

The main goal of this systematic review is to provide a thorough and in-depth overview
of the existing research findings related to assessing the perceived usability of educational
technology systems. This will be achieved by examining the data gathered through the
utilization of two questionnaires: the Post-Study System Usability Questionnaire (PSSUQ)
and the Computer System Usability Questionnaire (CSUQ). The PSSUQ/CSUQ scale, being
technology agnostic according to Sauro [28], allows for its use in evaluating the usability of
various interfaces and hardware. This enables meaningful comparisons to be made when
the same scale is employed across different systems. The aim of this paper is to provide
usability benchmarks for educational technology that cater to all stakeholders involved.

These benchmarks will enable all stakeholders (e.g., educators, policy makers) to
make evidence-based, informed decisions on allocating resources and implementing edu-
cational technology initiatives. In addition, a systematic review of the perceived usability
evaluation has two main advantages. First, many individual researchers may find it chal-
lenging to keep up with the growing volume of studies and a systematic review proves
to be a comprehensive summary of their field of interest. Second, given that usability of
educational technology is of paramount importance for enhanced learning outcomes, a
systematic review pinpoints the specific areas where improvements are needed, leading to
more user-friendly educational tools.

Even though usability is often a rather overlooked concept in the educational settings,
literature findings highlight the impact of perceived usability on students’ learning out-
comes [21]. Consequently, it is vital for usability to be set at the foreground of educational
research. Researchers and Human–Computer Interaction (HCI) experts are now aware
of usability benchmarks using PSSUQ/CSUQ at main categories of educational technol-
ogy. Furthermore, this study explores potential correlations between the PSSUQ/CSUQ
score and factors such as age, educational stage, subject being studied, as well as the
type and number of participants in each study. Lastly, the investigation extends to the
examination of evolving perceptions of usability trends in educational technology systems
as time progresses.

The perceived usability of the assessed educational technology systems (N = 58)
appears to be reasonably satisfactory, with a mean score of 72.75 and a standard devia-
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tion of 15.12. This finding aligns with previous research papers that suggest an average
PSSUQ/CSUQ score of approximately 74 [27]. Additionally, considering the weighted
mean, the score is determined to be 68.66. This range can be explained by the small number
of usability studies using PSSUQ/CSUQ for educational purposes. Since PSSUQ/CSUQ
scores highly correlate with SUS scores, prior benchmarks using SUS can be used to make
comparisons [22]. An average SUS score is about 68 [78–80].

Based on the analysis of the results, it was found that the mobile applications category
demonstrated very good mean PSSUQ/CSUQ score (M = 81.53, SD = 12.61) followed
by the multimedia category with 73.89 (SD = 19.69) and internet platforms (M = 73.23,
SD = 7.74). Regarding the internet platforms and mobile applications categories, the results
are corroborated by [22] in which they found average usability scores with some issues
(M = 66.25, SD = 12.42) and good usability scores, respectively (M = 73.62, SD = 13.49).
Even though internet platforms are maybe the most widely used educational technology
as it is derived from the available research data, it seems to fail to provide satisfactory
usability levels for its users. A differentiation is detected concerning the multimedia
category. In the current study, the multimedia category seems to have average usability
scores 73.89 (SD = 19.69). On the contrary, in [22] using the SUS multimedia category
revealed satisfactory levels of usability (M = 76.43, SD = 9.45). This result needs to be
interpreted with caution since multimedia scores using PSSUQ/CSUQ obtained from
the results of 8 studies instead of 21 where SUS scale was used. We strongly suggest
that further investigation is required to approach more definitive conclusions for this
educational technology category.

Additional analysis revealed no statistically significant correlation between age and
the PSSUQ/CSUQ score (r = 0.296, p = 0.266, ns). This result is in line with [11,37]. A
possible explanation is that educational technology is aimed at younger ages who are more
familiar with its use. Another explanation is that everyone is more familiar nowadays to
the use of technology as it is undoubtedly an integral part of our daily routine.

In addition, educational stage (p = 0.01, s), and the type of participants (p = 0.005,
s) seem to relate to the obtained PSSUQ/CSUQ scores. PSSUQ/CSUQ scores at higher
education are statistically significantly lower than those at primary/secondary education.
This result is not anticipated since the educational technologies in tertiary education were
used much earlier comparing to the other two levels of education. One would therefore
expect these technological systems to be more sophisticated in terms of usability. However,
perhaps more attention has been paid to the lower levels of education because of the
younger age of attendance and the importance usability has on the learning outcomes. In
addition, university students give higher ratings PSSUQ/CSUQ than teachers (p = 0.016, s)
and primary/secondary education students (p = 0.008, s). One possible reason could be
that university students, in comparison to the other two participant types, exhibit greater
familiarity with a variety of educational technologies over the years. Consequently, their
extensive experience may contribute to higher ratings being assigned.

Regarding the subject being studied (p = 0.174, ns) and participant count in each
study (r = −0.206, p = 0.122, ns), no statistically significant correlations were observed with
the PSSUQ/CSUQ score. We believe that the relationship between subject being studied
and perceived usability is a complex interplay of several factors: cognitive, experiential,
psychological and more. So, we suspect that these other unexplored factors are influencing
perceived usability scores, which are not directly related to the subject being studied and
the participant count in each study but mediating the abovementioned relationships.

Furthermore, when considering the educational level at which educational technol-
ogy categories were used, the majority of usability studies were conducted in higher
education settings, followed by secondary education. It is of interest to explore why the
perceived usability levels of educational technology systems in primary education remains
relatively low.

Lastly, a minor non-statistically significant advancement was noted in the perceived
usability ratings through the years for the three examined categories of educational tech-
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nology (p = 0.136, ns). This was also spotted at previous review using SUS [22]. The results
would be an encouraging sign, indicating an awareness trend regarding perceived usability.

6. Conclusions

This systematic review summarizes published findings regarding perceived usability
evaluation of educational technology using PSSUQ/CSUQ. The primary objectives of this
study were twofold: firstly, to gather and summarize the outcomes of prior research studies
that focused on the utilization of PSSUQ/CSUQ for educational purposes, and secondly,
to establish a reference framework for the usability of educational technology based on
quantitative research-based data. This endeavor aimed to benefit all relevant stakeholders
involved in the educational technology domain, including developers, administrators,
and educators, who will now have access to an unprecedented guide for designing and
evaluating technology systems for educational purposes. In addition, the focus from
the technology system is shifted to how the system is perceived by its users. Therefore,
awareness is raised to more learner-centered approaches, improving the usability of the
existing systems, and creating more user-friendly learning environments in the future.
In pursuit of this objective, the analysis of 42 research papers was conducted to present
the findings pertaining to the PSSUQ/CSUQ scores of the technology systems employed
in education.

The acknowledgment of varying levels of perceived usability among the different
technology categories is now established. The mobile applications category exhibited very
good usability levels. The multimedia and internet platforms categories seem to have
average usability levels with some weaknesses.

Regarding the third research question, the educational stage (p = 0.01, s), and the
participant type (p = 0.005, s) seem to relate to the obtained PSSUQ/CSUQ scores. However,
no significant relationship was observed between PSSUQ/CSUQ scores and participants’
age (r = 0.296, p = 0.266, ns), the subject being studied (p = 0.174, ns) or the participant count
in each study (r = −0.206, p = 0.122, ns).

In relation to the fourth research question, a majority of the evaluated educational
technologies primarily target the higher education sector in terms of their usability. Specifi-
cally, 84.6% of internet platforms, 55.6% of mobile applications, and 71.4% of multimedia
are used in tertiary education. Lastly, a slight, non-statistically significant improvement
was observed in the perceived usability over the years (p = 0.136, ns) regarding the three
categories of educational technology that were investigated.

Nevertheless, it is important to acknowledge that the current study does have certain
limitations. For instance, several studies encompassed in this review employed the 16-item
questionnaire while others employed the 19-item questionnaire. In addition, the data
used in this research were exclusively sourced from Google Scholar. Although Google
Scholar is sufficiently comprehensive for conducting systematic reviews on its own [81], it
is highly advisable to supplement this study with data from additional databases through
further investigation. The number of surveys is quite small for generalization of the results.
However, it is a useful and necessary first step for raising awareness and a solid base for
future research. An additional hypothesis was formulated, suggesting that the timing of
the research aligns with the publication time of each survey.

Furthermore, technology advancements may influence user experience and stream-
line interactions that could greatly affect perceived usability. These advancements may
highlight other dimensions of usability and even alternative conceptions of it. As technol-
ogy advances and develops, it often introduces novel methods of interacting with digital
systems, leading to varied viewpoints on what defines optimal usability. Consequently, de-
signers and developers must remain attentive to evolving user behaviors, preferences, and
expectations to design digital systems that genuinely offer usability and benefits to users.

In subsequent studies, it would be intriguing to explore potential variations in PSSUQ/
CSUQ scores across cultures or nations. As it occurred from this systematic review, there
is need for evaluating perceived usability of educational technology used in primary
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and secondary education. Shifting research to the lower levels of education will have
a multiplier effect on both improving the usability of technology systems and students’
learning gain. Focusing on the lower educational stages the benefits to tertiary education
will be clearly greater. Previous research using SUS found that individual characteristics
such as personality traits had an impact on perceived usability evaluation of educational
technology [82]. It would be useful to examine this relationship using PSSUQ/CSUQ too.
Furthermore, it is recommended to explore other factors that may exhibit correlations with
the PSSUQ/CSUQ (e.g., ICT competency, gender, prior experience with the system, task
success, time on task).
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