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Abstract

Digital game-based learning (DGBL) is becoming a prominent innovative approach used
in higher education to gamify the learning experience. Research studies using DGBL as a
framework for game design has shown promising results in increasing student engagement,
motivation, interaction, satisfaction, and most of all, learning outcomes among undergrad-
uate students in blended and face-to-face learning environments. Although a plethora of
digital or online games exists, game-based student response systems, also known as SRSs,
were commonly reported in the research literature as an educational technology tool used
to engage students into active learning roles. The positive impact of game-based SRSs in
traditional classrooms were well documented. However, scant research exists on the effec-
tiveness of game-based SRSs used in distance education courses designed for first-year
learners. Therefore, further studies are needed to address this gap in the literature. This
review synthesizes the research evidence on the impact of game-based SRSs in terms of (1)
enhancing teaching practices, increasing student engagement and motivation, and improv-
ing learning outcomes and (2) understanding students’ perceptions regarding their learning
experience using game-based SRS as a teaching and learning tool in undergraduate courses
in higher education settings. Finally, future recommendations for practice are discussed.

Keywords Digital game-based learning - Game-based student response systems -
Teaching pedagogy - Educational technology - Formative assessments - Active learning -
Undergraduate

1 Introduction

Digital game-based learning (DGBL) is becoming a popular innovative pedagogi-
cal approach to teaching and learning within higher education and there has been much
research done to determine its effectiveness for improving teaching and learning outcomes
(Chang et al., 2018; Erhel & Jamet, 2016; Hung et al., 2018). Generally speaking, DGBL
provides a promising solution for solving instructional problems in undergraduate courses.
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Empirical studies using DGBL as a framework for testing the effectiveness of using a digi-
tal or online game as a pedagogy has shown to increase student motivation, engagement,
and learning (Chang et al., 2018; Hung et al., 2018; Turner et al., 2018; Yildirim, 2017). A
growing body of research on DGBL exists and there are various types of experiential edu-
cational games used in higher education classrooms such as video games (Erhel & Jamet,
2016), online/digital computer games or simulations (Chang et al., 2018; Turner et al.,
2018), 3D game models (Chang et al., 2018), tutorial games, board games, and interactive
games using technology (Elelmahdi et al., 2018; Hung et al., 2018; Karaaslan et al., 2018).

Furthermore, using DGBL as the framework for game design, empirical studies utilizing
digital games and gamified online quizzes as formative assessments for student learning
have shown positive results in increasing student engagement and motivation, promoting
class participation and interaction, providing meaningful feedback, and encouraging con-
tinuous practice and exposure to the course content. As a result, students retain the infor-
mation learned, thus, improving learning outcomes on summative assessments (Karaaslan
et al., 2018; Sanchez et al., 2020). Despite the plethora of educational games that exists,
many educators and scholars are turning to game-based student response systems (SRSs)
as a pedagogical strategy for gamifying the learning experience (Chien et al., 2016; Hunsu
et al., 2016; Laici & Pentucci, 2019; Liu et al., 2019; Sanchez et al., 2020; Subhash & Cud-
ney, 2018).

2 Research Background

The purpose of this systematic review is to synthesize the research findings on the impact
of game-based SRSs in undergraduate courses in higher education settings for enhancing
teaching practices, increasing student engagement and motivation, as well as improving
learning outcomes. The researcher’s background is in online teaching and learning, so
the intent was to find primary-level studies exploring the use and benefits of game-based
SRSs in distance education courses. However, as evidenced in this review, empirical stud-
ies investigating the impact of game-based SRSs in undergraduate courses were primar-
ily in traditional and blended learning environments; therefore, further research studies
are needed to determine the impact of game-based SRSs in distance education courses
designed for undergraduate students. Nonetheless, the research findings from this syn-
thesis can be helpful in identifying effective game-based SRSs used to promote student
participation, engagement, motivation, and active learning in undergraduate courses. Most
importantly, this synthesis should serve as the foundation for future research and teaching
practice decisions and actions regarding the use and design of game-based teaching and
learning pedagogies for not only traditional learners, but also e-learners enrolled in under-
graduate distance education courses.

2.1 The Use of Game-Based SRSs in Undergraduate Courses

Recent empirical studies using an experimental or quasi-experimental approach to investi-
gating the impact of game-based SRSs, also known as classroom response systems (CRSs),
audience response systems (ARSs), or interactive response systems (IRSs) in undergraduate
courses, have shown to be an effective educational technology tool college faculty could use
during classroom instructions to engage students into active learning roles (Cheng & Wang,
2019; Datta et al., 2015; Funnell, 2017; Liu et al., 2018; Persaud & Persaud, 2019; Rahmahani
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et al., 2019; Sanchez et al., 2020; Tivener & Hetzler, 2015; Voith et al., 2018; Wang, 2018;
Yabuno et al., 2019). A primary function of an SRS is to facilitate interaction between stu-
dents and instructor using hand-held electronic devices such as a smart-phone, laptop, tablet,
or notebook. With the effective use of SRSs, both instructor and students have access to the
students’ responses on multiple-choice, true-or-false, closed-ended, and open-ended ques-
tions, thus allowing faculty to provide ongoing formative feedback (Laici & Pentucci, 2019).
Therefore, game-based SRSs have shown positive results in improving instruction and learn-
ing outcomes.

Although there are different types of game-based SRSs available to students and college
faculty, the most popular ones reported in the research literature were Socrative (Abdulla,
2018; Aslan & Seker, 2017; Badia Valiente et al., 2016; El Shaban, 2017; Guarascio et al.,
2017; Munusamy et al., 2019; Pérez Garcia & Marin, 2016; Sprague, 2016), Kahoot! (Rah-
mabhani et al., 2020; Yabuno et al., 2019), PollEverywhere (Meguid & Collins, 2017; Wong,
20164, 2016b), Plickers (Elmahidi et al., 2018), clickers (Voith et al., 2018), TopHat (Feraco
et al., 2020; LaDue & Shipley, 2018; Ma et al., 2018), Mentimeter (Joshi et al., 2021; Wood,
2020), TurningPoint (Lee et al., 2015; Stowell, 2015), KeyPad (Sawang et al., 2017), Near-
Pod (Tornwall et al., 2020), Quizizz (Asiksoy & Sorakin, 2018) and Quizlet and Powtoon
(Karaaslan et al., 2018). Despite overwhelming positive results reported in the literature, it
is apparent that some SRSs are more effective than others depending on the classroom size,
course content, duration of teaching sessions, student and faculty comfort with technology,
quality of game design, development of quiz questions, and students’ individual learning pref-
erences (Hunsu et al., 2016; Laici & Pentucci, 2019; Wang & Tahir, 2020). Also, not a sin-
gle study was conducted in an online or distance education course designed for undergradu-
ate learners; therefore, scarce research exists, calling out a need for future studies (Karaaslan
et al., 2018).

In this systematic review, the researcher sought to better understand and identify pri-
mary-level studies using DGBL as the conceptual framework for investigating the impact of
game-based SRSs on teaching effectiveness, student engagement, motivation, and learning
outcomes, with the focus on undergraduate courses in higher education settings (traditional,
blended, and distance education). This review not only seeks to measure the impact of game-
based SRSs on student learning outcomes by using aggregate results, it also includes other
studies exploring students’ perceptions, attitudes, experiences, or satisfaction with using game-
based SRSs as a teaching and learning tool to provide a more in-depth analysis that could
inform future practice. The questions that guided this review were the following: (1) What is
the impact of game-based SRSs on teaching effectiveness, student engagement, motivation,
and learning outcomes in undergraduate courses in higher education settings?; (2) How is the
impact of game-based SRSs on teaching effectiveness, student engagement, motivation, and
learning outcomes measured in undergraduate courses in higher education settings?; (3) How
are the main effect sizes observed among studies on learning with game-based SRS influenced
by methodological features of the study design?; and (4) How do undergraduate students per-
ceive the use of game-based SRSs as a teaching and learning tool?

3 Methods
Using a Mixed Methods, Mixed Research Synthesis (MMRS), an integrated research

design used to integrate different types of studies and data, the systematic review diligently
followed the steps of Petticrew and Roberts (2005), Gough et al. (2017), and Thomas et al.,
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(2017a, 2017b) prescribed methods. Data included in the review are findings extracted
from various qualitative, quantitative, and mixed methods studies and mixed synthesis
techniques are used to integrate the primary-level studies within the MMRS. Therefore, to
carry out the MMRS, the researcher followed eight stages as described by Heyvaert et al.
(2017) and each stage is broken down into a more detailed systematic process as outlined
and adapted from Newman and Gough (2017), as shown in Fig. 1: (1) writing the review
protocol (including review objectives, review questions, and MMRS design); (2) sampling;
(3) searching for primary-level studies; (4) applying inclusion and exclusion criteria; (5)
critically appraising the methodological quality of the primary-level studies; (6) extracting
relevant data from the primary-level studies; (7) interpreting, synthesizing, and integrating
the data; and (8) writing and disseminating the MMRS report.

3.1 Search Strategy

The search for literature was carried out March—-May 2020 and December 2021 accessible
via different electronic databases using the university’s library such as Academic Search
Complete, the Directory of Open Access Journals, ERIC, EBSCO, JSTOR, Science Direct,

Develop
review
questions

Synthesis
results of
individual
studies to
answer the
review
questions

Design
conceptual
framework

Write
results and

Construct
selection
criteria

report
findings

Fig. 1 The systematic review protocol (adapted from Newman & Gough, 2017)
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ProQuest, PsychINFO, and Taylor and Francis. This search was filtered to focus on peer-
reviewed journals published between 2015 and 2021 with a focus on game-based SRSs and
their impact on teaching, student engagement, motivation and student learning outcomes in
undergraduate courses in higher education settings, as well as studies exploring students’
perceptions, experiences, attitudes, and satisfaction with game-based SRSs as a teaching
and learning tool. The search results were filtered to include publications in the fields of
education, social sciences, literacy studies, nursing sciences, math and statistics, computer
science and engineering, gaming, educational technology and Web 2.0 tools, and under-
graduate studies in foreign countries.

3.2 Search Terms

This review focused on two main areas: (a) the impact of game-based SRSs on teaching
effectiveness, as well as student engagement, motivation and learning outcomes in under-
graduate courses in higher education settings and (b) students’ perceptions, experiences,
attitudes or satisfaction with using a game-based SRS as a teaching and learning tool.
Therefore, keywords were used to identify relevant articles found in bibliographic data-
bases. An example of a bibliographic database search is given in Box 1. This search was
used in a review that aimed to find primary-level studies that investigated the impact of
game-based SRSs on teaching effectiveness, student engagement, motivation, and learning
outcomes in undergraduate courses (Chien et al., 2016; Hunsu et al., 2016; Laici & Pen-
tucci, 2019). The search is built using terms for the population of interest (undergraduate
students), the intervention of interest (game-based SRSs) and outcomes of interest (teach-
ing effectiveness, student engagement, motivation, and learning outcomes). It used key-

<, EE) 113 tL}

Box 1: Search string example to identify studies that address the question, “What is the empirical
research evidence on the impact of game-based SRSs on teaching effectiveness, student engage-
ment, motivation, and learning outcomes among undergraduate students in higher education
settings?”” ProQuest Database

((TI=(“student response systems”) and (“undergraduate”) or TI=((“student response systems”) and
(“online education”) and (“undergraduate”) or TI=((“student response systems”) and (“distance
learning”) and (“‘undergraduate”) or TI=((“student response systems”) and (“distance learning”’) or
(“distance education”) or (“online learning”) and (‘“undergraduate students”) or (“college students”) or
(“university students”)

To refine the search results, keywords “student response systems” and “undergraduate”
were used. Using these broad key words and Boolean operators helped to identify publica-
tions where the impact on instruction, student engagement, motivation and learning were
considered. To help focus the search only on empirical studies investigating the impact of
game-based SRSs on student learning outcomes in undergraduate courses in the United

States and foreign countries, keywords “undergraduate”, “undergraduate students”, “col-
lege students” or “university students” were used.

3.3 Selection Criteria

Studies identified by the search were subject to a process of checking or also known
as screening to ensure they meet the selection criteria. There were two stages in this
process. In the first stage, titles and abstracts were carefully reviewed and checked for
relevancy and if relevant, a full copy of the article was downloaded and saved into a
file folder to complete the coding process. A Microsoft Excel spreadsheet was used to
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keep track of article titles, abstracts, and citations. The second stage involved reading
and rereading, interpreting, and extracting information needed to answer the review
questions, such as the research method and design, measurements, and reported find-
ings using the Critical Appraisal methodology by Petticrew and Roberts (2005). This
information was recorded and coded on the spreadsheet using the study methods pre-
scribed by Gough et al. (2017) and Thomas et al., (2017a, 2017b). In combination of
individual effect sizes using statistical procedures, results from studies were linked to
explore different themes in the data, compare methodologies and designs, and search
for commonality and refutation with theory (Thomas et al., 2017a, 2017b).

Overall, empirical articles were selected if they investigated the impact of game-
based SRSs on teaching effectiveness, student engagement, motivation, and learning
outcomes designed for undergraduate students in higher education settings using quali-
tative, quantitative, and mixed research designs. The exclusion criteria identified arti-
cles presented as reviews and reports, reflection practices, faculty’s perception or expe-
riences with the use of SRSs, research studies conducted in K-12 settings, as well as in
graduate and doctoral courses, and studies that used different gaming approaches other
than game-based SRSs. There was a total of 69 articles that explored the effectiveness
of using a game-based SRS in an undergraduate course, however, five of these articles
were either a literature review, meta-analysis, or systematic review, three were reflec-
tion practices, one focused on the development of a conceptual framework for game-
based SRS, and one article explored the usefulness of game-based SRSs for team work
such as cooperative and collaborative learning. Therefore, these studies were excluded
from the review. From this search criteria, 59 articles met the inclusion criteria for this
rigorous review as shown in Table 1.

4 Data Collection
4.1 Coding Studies

Primary-level studies selected were systematically coded and information from the
studies were recorded and used to answer the review questions. This information
included the characteristics of the studies, including details of the type of game-based
SRS used, learning environment, research design, measurements used to detect quan-
titative differences in outcome between groups receiving and not receiving an inter-
vention (game-based SRS), effect sizes, and the results. First, each study was coded
according to type of study conducted, such as experimental or quasi-experimental
research (ER), mixed method (MM), qualitative (QS), and studies exploring students’
perceptions (SP) were also included. Next, an assessment of the quality and relevance
of the studies in addressing the review questions, as well as the results of each study
were synthesized to answer the review questions using the Critical Appraisal steps out-
lined by Petticrew and Roberts (2005). To produce a better answer to the review ques-
tions, analytic steps recommended by Thomas et al., (2017a, 2017b) and Gough et al.
(2017) were used in combination of individual effect sizes using statistical procedures
such as searching for themes in the data, exploring differences in research designs and
measurements, and comparing research outcomes.
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4.2 Data Analysis

Empirical articles meeting the inclusion criteria were further analyzed (Table 2) in rela-
tion to some thematic elements of interest such as the type of SRS used in the classroom,
learning environment, study design, statistical test, subject, nation, measurements, and if
there were reported statistically significant difference in test scores or course grade (student
learning outcomes). In addition to reporting these themes, if effect size was reported for
each individual study, it was included in the analysis. Out of the 59 studies, only 24 used a
quasi-experimental, experimental, or mixed method research design to measure the impact
of a game-based SRS on student learning outcomes as shown in Table 2. However, Table 3
displays thematic data from studies exploring students’ perceptions regarding the use of a
game-based SRS as a teaching and learning tool. Most of these studies used a quantitative
method, however, there were a few that were qualitative studies. Therefore, students’ feed-
back from surveys, questionnaires, and interviews are included in the analysis to provide a
better understanding of students’ preferences, attitudes, experiences, or satisfaction using
game-based SRSs in undergraduate courses.

As mentioned previously, 59 of the articles that met the inclusion requirement, 24 of
these were quasi-experimental or experimental studies that investigated the impact of a
game-based SRS on student learning outcomes in an undergraduate course. However, 35 of
these studies explored students’ perceptions with the use of game-based SRSs as a teaching
and learning tool in an undergraduate course using surveys, questionnaires, and interviews
as shown in Table 3. Questions from surveys, questionnaires and interviews were regarding
students’ overall experience, their attitude and satisfaction with the use of a game-based
SRS and how it may have impacted their learning, participation, interaction, involvement,
or engagement in an undergraduate course. Interestingly, not a single study was conducted
in a distance education or online course, which means little to no data exists to validate or
refute the impact of game-based SRSs on undergraduate students’ learning, engagement,
and motivation, a major gap in the research literature.

5 Results

Table 2 shows the number of studies conducted in higher education institutions, which are
geographically dispersed among Australia, Europe, United States, China, Taiwan, Guy-
ana, India, Ireland, Norway, and Turkey. All of these studies investigated the effectiveness
of game-based SRSs on student learning outcomes designed for undergraduate students.
However, only two studies reported individual effect sizes. Therefore, making it difficult
to provide aggregate results based on SRS used in the classroom, which limits accurate
inferences that can be made about the true impact game-based SRSs can have on student
learning. Despite this limitation, more than half (58%) of the studies used a pre-post-test
research design, 33% used a posttest only design, and less than 1% used structural equa-
tion or predictive modeling to test for differences in test scores or course grades. Interest-
ingly, 75% of these studies had significant findings, thus, suggesting that game-based SRSs
can be an effective educational tool college faculty can use to engage college students into
active learning roles. However, there were six studies that did not produce significant find-
ings and, in these studies, traditional hand-held clickers, iclicker, Kahoot!, Peardeck, and
TurningPoint mobile technologies were used. Based on the extensive research literature on
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game-based SRSs, Peardeck was not a common SRS tool reported in the literature. Despite
positive findings reported in traditional undergraduate courses, it is still unclear as whether
game-based SRSs will have the same impact on learning outcomes for undergraduate stu-
dents enrolled in distance education courses.

Further, most of the studies used inferential statistics to test the research hypotheses
and most of them reported statistical findings (75%). However, studies conducted by Fun-
nell (2017) and Pérez Garcias and Marin (2016), were poorly designed in that they did not
use inferential statistics to test for statistical significance or effect size of treatment (game-
based SRS) on student learning outcomes, which makes it difficult to draw accurate con-
clusions about the true effectiveness of game-based SRSs such as TurningPoiont, iClicker,
Mentimenter, Socrative, or Kahoot! in undergraduate courses. As noted by Field (2009),
using descriptive statistics only provides information about frequencies, means, and stand-
ard deviations and does not allow researchers to test hypotheses and make accurate infer-
ences about the population and the effects of the treatments used in the study. Therefore,
the research findings should be used with caution. To summarize the research findings, the
following research questions were used to guide the researcher: (1) What is the impact of
game-based SRSs on teaching effectiveness, student engagement, motivation, and learning
outcomes in undergraduate courses in higher education settings?; (2) How is the impact of
game-based SRSs on teaching effectiveness, student engagement, motivation, and learning
outcomes measured in undergraduate courses in higher education settings?; (3) How are
the main effect sizes observed among studies on learning with game-based SRS influenced
by methodological features of the study design?; and (4) How do undergraduate students
perceive the use of game-based SRSs as a teaching and learning tool?

5.1 Impact of Game-Based SRS Tools
5.1.1 Student Learning Outcomes

Previous empirical studies using game-based SRSs have shown to be effective in increas-
ing student engagement, enhancing teaching and learning, and improving course perfor-
mance in undergraduate classrooms (Buil et al., 2019; Cheng & Wang, 2019; Datta et al.,
2015; Persaud & Persaud, 2019; Tivener & Hetzler, 2015; Voith et al., 2018; Walklet et al.,
2016; Wong, 2016a, 2016b). While some studies show positive effects of SRSs, empirical
evidence indicate that the results are mixed depending on the type of SRS used in the class-
room. For example, Liu et al. (2018) conducted a quasi-experimental study using a pre-test
and post-test design to study the effectiveness of using an interactive SSR called Peardeck
in improving English grammar skills among 50 s-year students in the French Engineering
Institute. Results from the independent #-test showed no significant difference between the
pre-test and post-test scores for the experimental group, which suggests that the SRS was
not effective for improving students’ learning achievement of English (Liu et al., 2018).

In another study, Funnell (2017) compared the effects of using online audience
response systems (ARSs) (Mentimeter or Socrative), clickers, and a mixture of the two
for teaching information literacy concepts to medical students at Queen Mary University
of London. Based on the results from student evaluations, class observations, and quiz-
zes, ARSs, when used as an active learning pedagogy, were more effective than click-
ers in terms of increasing student engagement, and having a positive impact on student
learning (Funnell, 2017). On the contrary, Voith et al. (2018) studied the use of click-
ers on learning outcomes in an undergraduate social work course and found significant
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findings, which suggests that the clickers may be an effective tool in increasing stu-
dent engagement and promoting learning. Cheng and Wang (2019) had similar results
with their study using a classroom response system (a clicker system). Cheng and Wang
(2019) examined the effect of using a classroom response system on the learning per-
formance and student participation of 2500 undergraduate students in courses such as
Corporate Finance, International Finance, and Introduction to Business Law at a public
university in Hong Kong. Findings from regression models were positive, thus, sug-
gesting that the CRS contributed to better academic performance and a higher level of
student participation (Cheng & Wang, 2019).

In a similar study, Wong (2016a, 2016b) investigated the effectiveness of using a clicker
on 170 Chinese and international undergraduate students’ learning efficacy and satisfac-
tion. Data from final exam scores and student survey were collected to test differences in
course performance and student perception of the use of the clicker. Over 70% of Chinese
students agreed that the clicker application contributed significantly to their learning and
most of them felt that the clicker increased their engagement and involvement in class dis-
cussions (Wong, 2016a, 2016b). An independent ¢ fest was conducted and results indicated
that students using clickers scored higher compared to students who did not use the click-
ers. Datta et al. (2015) also compared the efficacy use of an interactive clicker to a didactic
lecture (Microsoft PowerPoint presentation) among 192 undergraduate medical students in
India. Data from pre-test, post-test and retentions tests scores were collected and analyzed
to test differences between the two teaching methods. The interactive post-test score was
better than the didactic lecture by 8—10% and the interactive retention test score was higher
than conventional test score by 15-18%, thus, suggesting that the interactive clicker had a
positive effect on student learning outcomes and student—teacher interactions (Datta et al.,
2015).

Furthermore, Tivener and Hetzler (2015) compared differences in student knowledge
acquisition and interactivity using an ARS (clicker) in a basic athletic training course
among 69 undergraduate students enrolled in an introductory athletic training course. To
assess students’ basic athletic training knowledge and student interaction, Tivener and Het-
zler (2015) collected data from a presurvey and postsurvey and conducted an ANOVA to
test for differences and found that the ARS significantly improved student learning and
classroom interactivity. However, both the control and experimental groups increased at the
same rate, which did not support the hypothesis that differences would exist between the
groups using ARS technology (Tivener & Hetzler, 2015). Using a pretest/post-test design,
Persaud and Persaud (2019), compared differences in student perceptions of their level
of interactivity when an SRS was used to promote interaction in an undergraduate class
of 239 students enrolled in an introductory Information Systems course at the University
of Guyana. Results from an independent #-fest indicated a significant difference between
scores, thus, providing strong evidence that the intervention improved student interactivity
in a large class (Persaud & Persaud, 2019).

Using a quasi-experimental design, Wang (2018) also examined the effectiveness of
integrating Kahoot! in the classroom to support collaborative learning of 120 students
in their third year of college. Results from student questionnaires, weekly learning diary,
grades from the interactive response system, and delayed tests revealed that students who
used Kahoot! as a group activity performed significantly better than students who used the
individual account. However, users with the individual account had better learning reten-
tion and showed significant improvement on delayed tests. Nonetheless, students reported
that Kahoot! contributed to increased class participation, fostered interaction, and pro-
moted enjoyment of the class (Wang, 2018).
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Yabuno et al. (2019) also compared the effectiveness of using traditional SRSs (click-
ers) and gamified SRSs such as Kahoot! among 255 undergraduate students enrolled in a
human anatomy course. To test for differences in course performance and student percep-
tion, students completed a summative assessment and end of course survey. Results from
a multiple linear regression model indicated that there was a positive correlation between
performance using iClicker and exam performance, as well as positive correlation between
performance using Kahoot! and exam performance (Yabuno et al., 2019). Based on the
end of course survey, 80% of students reported that iClickers and Kahoot! were both fun
and effective for learning. However, 95% reported that iClickers should be used every day,
whereas 70% of students reported that Kahoot! should only be used once a week (Yabuno
et al., 2019).

5.2 Students’ Perceptions
5.2.1 Student Engagement, Participation, and Interaction

Although not included in Tables 1 and 2, it is important to note that 35 (59%) of the 59
empirical studies found in the research literature focused on students’ perceptions and their
learning experience using a gamified SRS as a teaching and learning tool in undergraduate
courses. Interestingly, students’ perceptions varied depending on the course and SRS used
in the classroom. For instance, Bicen and Kocakoyun (2017) conducted a study among 130
university students to determine the most preferred mobile application for gamification and
found students preferred Kahoot! to ClassDojo, Classcraft, and Socrative. In another study,
Karaaslan et al. (2018) compared the effectiveness of several gamified SRSs (Kahoot,
Quizlet, NearPod, Powtoon, and YouTube) on intermediate-level English language learn-
ers’ vocabulary learning performance. Data consisted of a survey of students’ reflections
on their vocabulary learning experiences through digital games and activities (Karaaslan
et al., 2018). Results indicated that 45 out of 40 students enjoyed learning vocabulary
through games, they liked the competitiveness, curiosity and team spirit created in games,
and they found playing games meaningful (Karaaslan et al., 2018).

Using Poll Everywhere, Deng (2019) examined how the SRS influenced the effective-
ness of information literacy instruction among millennial students enrolled in an Eng-
lish Composition program at Eastern Washington University. A librarian designed mul-
tiple sets of open-ended and closed Poll Everywhere questions that were integrated into
the library instruction sessions and found that the SRS encouraged classroom discussion,
reduced redundancy in instruction, and helped make learning more meaningful for millen-
nial students (Deng, 2019). In another study, Walklet et al. (2016) examined the influence
TurningPoint clickers and Poll Everywhere had on the learning experience of 143 under-
graduate psychology students in two separate studies. To examine students’ perceptions
of the use of clicker quizzes, a survey was conducted. Overall, 91% of students agreed
that the SRS provided meaningful feedback, increased understanding, and promoted peer
discussion. However, only 62% of students stated that the SRS increased their confidence
on the assessment (Walklet et al., 2016). Students also expressed issues with the click-
ers in that they take too much time to set up in class and sometimes they do not work.
In the second study, Poll Everywhere was used as a formative assessment and a survey
was conducted to determine students’ perceived impact on student engagement and learn-
ing experience. Majority of students agreed that the use of polling activities improved the
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learning experience. However, Poll Everywhere was less successful in encouraging attend-
ance and was perceived as less useful for promoting higher-level cognitive skills (Walklet
et al., 2016).

In another study, Elelmahdi et al. (2018) examined the effectiveness of using a class-
room response system called Plickers as a formative assessment for aiding the learning
process among 166 undergraduate students enrolled at the University of Bahrain. To assess
students’ perceptions of the use of Plickers, a questionnaire was used. Students’ responses
to the open-ended questions indicated that Plickers had a positive effect on students learn-
ing, especially for millennials, which suggests that gamified tools such as Plickers can be
an effective formative assessment (Elelmahdi et al., 2018). In a different study, Buil et al.
(2019) studied the gaming effects of using clickers on student learning using the flow the-
ory, which was first introduced by Czikszentmihalyi in 1975. The flow theory is rooted
in the idea that some activities are intrinsically motivating, which enhances the learning
experience. In their study, Buil et al. (2019) analyzed the influence of three flow precon-
ditions for game-based design, balance of skill and challenge, feedback and goal clarity,
on 204 undergraduate business students’ concentration, sense of control and experience
on students’ perceived learning and satisfaction with the gamified activity. Based on the
results of the Flow State Scale, findings indicate that balance of skill had a positive impact
on concentration, sense of control, and experience. In addition, the feedback and goal clar-
ity provided by clickers also had a positive impact on students’ concentration and sense of
control, but did not have an effect on their learning experience using the SRS (Buil et al.,
2019). Lastly, concentration and sense of control had a positive impact on students’ per-
ceived learning, which suggests that their experience predicts both perceived learning and
satisfaction (Buil et al., 2019). In essence, the findings of this study provide strong support
for the use of technology as a tool to promote flow experiences and enhance the learning
experience.

Further, to investigate the effectiveness of interactive technologies such as Socrative,
Florenthal (2018) used the uses and gratifications (U&G) theory, which was originally
developed in the 1940s and widely used in web-based advertising to engage users. Based
on qualitative data collected from open-ended questions from a survey and a discussion
group assignment from 40 college students enrolled in a marketing research course, five
motivational themes emerged: (1) knowledge acquisition and learning; (2) expression
of self and others; (3) interaction, engagement, and enjoyment; (4) convenience; and (5)
annoyance (Florenthal, 2018). Overall, students felt that the use of Socrative motivated
them to focus in class and pay attention to key concepts, encouraged students to learn and
retain information, and enhanced their learning experience by making learning fun, inter-
acting, and engaging. However, 60% of students expressed that the use of Socrative was
annoying (Florenthal, 2018). More than half of the students expressed how much they were
frustrated with some of the participation features. Nonetheless, this study demonstrates
that the U&G theory can provide a practical framework for comparing motivational drivers
found in SRS tools. However, empirical evidence is needed to determine the effectiveness
of using Socrative for improving learning outcomes in online courses (Florenthal, 2018).

Carroll et al. (2018), on the other hand, used Bandura’s social learning theory (SLT)
(1977) as a framework for investigating the effectiveness of GoSoapBox, an interactive
online SRS, for improving learning experiences in an undergraduate sociology and public
health course. To assess students’ perception of GoSoapBox, a survey was conducted and
50% of students stated that GoSoapBox positively influenced their learning, 32% stated
that GoSoapBox kept them engaged, while a third of students stated that they enjoyed the
social and interaction features and felt that GoSoapBox helped them learn new concepts
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and increased their critical thinking skills (Carroll et al., 2018). Although the findings sup-
port Bandura’s SLT, the researchers did not investigate the effect the interactive online SRS
had on student learning outcomes based on a summative assessment using a quasi-experi-
mental or experimental design. Therefore, creating a gap in the research literature.

Overall, results from previous studies demonstrate that when game-based SRSs tools
are used as a formative learning assessment tool, they can be an effective way to increase
student engagement, promote participation and interaction, as well as improve learning
outcomes in undergraduate classrooms. Also, reports from surveys, questionnaires, and
interviews with undergraduate students have been overwhelmingly positive. This indicates
that most traditional students enjoy using a game-based SRS as a teaching and learning
tool. However, a major gap in the research still exists, little is known about the effective-
ness of game-based SRSs in distance education courses designed for undergraduate stu-
dents. Therefore, future studies are needed to address this gap.

6 Limitations

This review was limited by the search location within electronic databases accessible via
the library system. The search was also limited to articles published in peer-reviewed jour-
nals between 2015 and 2021 to cover the most recent research. The review also concen-
trated on empirical evidence in relation to identifying the effects game-based SRSs can
have on undergraduate students’ engagement, motivation, and learning in traditional,
blended, and distance learning courses. Also, findings from single studies might be mis-
leading or confusing because they were poorly designed. Lastly, thematic interests were
used to evaluate the quality of the research studies in terms of research design, methodol-
ogy, instrument used to measure learning gains, statistical test used to test the hypotheses,
and accuracy of the research findings. As a result, there were many challenges to conduct-
ing such a review such as tackling the questions of conducting a quality appraisal, issues of
synthesizing the research findings when qualitative, quantitative, and mixed research meth-
ods were used, and determining which parts of the review to include in publication.

7 Discussion

This review focused on identifying primary-level studies investigating the impact of using
game-based SRSs as a formative assessment for promoting student engagement, motiva-
tion, and active learning in undergraduate courses in higher education settings (traditional,
blended, and distance education). A total of 69 articles were identified using the search
terms during March-May 2020 and December 2021 and were published between 2015 and
2021 on game-based SRSs, and the impact on teaching and learning outcomes in under-
graduate courses in the Australia, US, Europe, China, Taiwan, India, Guyana, Ireland, Nor-
way, and Turkey. However, 10 of these studies did not meet the inclusion selection criteria.
Most of the studies that were excluded were either literature reviews, reflection practices,
or focused on developing a conceptual framework for game-based SRSs. In addition, not a
single study investigated the use of game-based SRS tools in a distance education course.
This indicates that DGBL initiatives and other game-based learning pedagogies for e-learn-
ers may be overlooked or underrepresented.
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Despite limited research in distance education or online learning courses, the researcher
gained valuable insights into the different types of game-based SRSs used in traditional
and blended learning environments, as well as their impact on teaching, student engage-
ment, motivation, and learning. Although there is much research reported in the literature,
the research findings are limited in that only two studies reported effect sizes, which did
not allow the researcher to provide aggregate results. Also, more than half of the studies
(59%) explored students’ perceptions, attitudes, and experiences using game-based SRS as
a teaching and learning tool in undergraduate courses in the US and in foreign countries.
Therefore, further experimental or quasi-experimental studies are needed to draw accurate
inferences about the cause/effect relationship between the intervention (game-based SRS)
and student learning outcomes (test scores).

8 Conclusion

As evident from the research literature, the impact of game-based SRSs on student engage-
ment, motivation, interaction, satisfaction, and learning in blended and face-to-face
undergraduate classrooms were well documented. However, despite the positive findings,
the level of effectiveness in terms of engagement, teaching effectiveness, academic per-
formance, and student preference, varied depending on the type of SRS used to facilitate
teaching and learning in an undergraduate course. For that reason, it is important to con-
sider factors such as classroom size, comfort with technology, course content, time and
resources required for quality game design, and students’ learning styles before selecting
and implementing a game-based SRS (Laici & Petucci, 2019). In addition, scarce research
exists on the effectiveness of game-based SRSs in distance education courses designed for
first-year learners. Therefore, further empirical studies are needed to address this gap in the
research literature.

9 Recommendations for Practice

Clearly, research findings from the empirical studies indicate that game-based SRS tools
can be effective not only in enhancing teaching, but also increasing student participation,
engagement, and learning. Majority (75%) of studies outlined in Table 2 had significant
findings, that is, the game-based SRS studied had a positive impact on student learning
outcomes and posttest scores were statistically higher after the intervention was used.
When presented with such tools, students are encouraged to engage in class lectures/dis-
cussions, connect and interact with their classmates and instructor, and respond to feed-
back. As a result, students become active learning participants, which in turns, improves
their learning and satisfaction in a course. Based on the evidence from high-quality studies,
college faculty should be encouraged to use game-based SRSs in traditional, blended, and
distance education courses designed for undergraduate students. Although positive find-
ings in traditional and blended learning environments were evident, little is known about
the effects of game-based SRSs in distance education courses. Therefore, higher education
leadership should promote game-based learning pedagogies in distance education courses
by supporting research in DGBL and game-based SRSs. By understanding how these influ-
ence engagement and learning, higher education leaders can provide better opportunities
for training and development, particularly for undergraduate students.
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