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Abstract— The ubiquitous presence of Information and 

Communication Technologies (ICT) in educational settings 

presents both positive and negative benefits for Higher 

Education Institutes (HEIs) around the world. While ICTs offer 

innovative avenues for student engagement, they can also foster 

off-task behaviors which can affect their academic success. This 

study addresses this challenge by examining the potential of the 

Kahoot Gamified Student Response System (GSRS) in an 

Information Technology course at a higher education institution 

in the South Pacific. Using a quasi-experimental design, the 

study examines the correlation between Kahoot participation 

and student performance metrics. The findings indicate a 

moderate positive correlation, suggesting that increased Kahoot 

participation is associated with improved academic outcomes. 

Overall, the study adds to the growing body of literature on 

gamification in education particularly from South Pacific 

context, demonstrating its potential to mitigate off-task 

technology use during lectures and laboratory classes while 

enhancing student engagement and performance. 

Keywords— Gamification, Student Response Systems, 

Kahoot, Student Performance. 

I. INTRODUCTION 

The demand and use of Information and Communication 

Technologies (ICT) such as the internet, smartphones, 

tablets, and laptops have become a daily lifestyle of the 

modern world. Higher Education Institutes (HEI) are no 

exceptions, as 21st-century netizens are fond of technologies 

and are mostly engrossed with games and off-task technology 

during classes [1] [2] [3] [4]. Some of the examples of off-

task technology use are browsing their social media accounts, 

instant messaging and playing virtual games. The use of these 

technologies is now increasingly prevalent and has permeated 

all aspects of human livelihood. A study by [5] revealed that 

undergraduate students used their ICTs in the classroom, 

where two-thirds of the time was spent on off-task technology 

use. Compared to a study by [6] revealed 42% of students' 

classroom time was spent on non-academic activities on their 

computing devices. In particular, for HEI classes in Pacific 

Universities, computer labs issues a severe concern for 

students' indulging in non-academic classroom activities 

during laboratory classes in Computer Science and 

Information System courses. Evidence from previous studies 

have revealed that off-task technology uses of computing 

devices in the classroom are linked with negative academic 

outcomes, lower scores in tests [7] [8] and lower overall 

grade point averages [9, 10]. 

Moreover, studies have revealed that non-academic 

technology use in classrooms leads to negative effects on 

student's learning and leads to distraction of nearby students 

[11-13]. As such, turning students' behaviour to our 

advantage as teachers by integrating the use of technologies 

in classes for learning and teaching purposes while mitigating 

their negative effects requires exploration. As such, it is 

essential to investigate the integration of ICT use in the 

classroom through emerging gamified Student Response 

System (SRS) technologies to engage students, motivate 

participation and possibly elevate academic performance. 

Researchers have revealed positive experiences such as an 

increase in interest, motivation, classroom participation[14-

16]. Additionally, few studies revealed negative experiences 

such as fear of losing and losing interest when too many SRS 

sessions are conducted [17-19]. With dearth of literature from 

the field of gamification from South Pacific, there is no 

concrete evidence that clearly demonstrate efficacy of using 

gamification in HEIs. As such, this study aims to bridge the 

gap by examining the potential of the Kahoot Gamified 

Student Response System (GSRS). 

Furthermore, the current study investigates the relationship of 

participation in Kahoot games sessions during laboratory 

classes with students' academic performance and engagement 

in the laboratory assessment component of the Information 

Technology first-year course. Given the aim of this study, the 

following two research questions were derived: 

RQ1: To what extent does Kahoot GSRS enhance student 

motivation and engagement in weekly topics of an 

undergraduate course? 

RQ2: Is there a correlation between the frequency of Kahoot 

session attendance and students meeting the participation 

benchmarks in weekly assessments? 

The remaining section of this paper outlines a literature 

review on mobile learning, motivation and active learning, 

gamification, and gamified student responses system 

technologies. Followed by details of research methodology, 

then with results and discussion. Finally, presenting 
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conclusion while the ending provides details on limitations 

and future work. 

II. BACKGROUND

With the imminent use of ICT in higher education, studies 
mainly in the area of gamification technologies to enhance 
student learning by focusing on student motivation, classroom 
dynamics, student anxiety, student perception, teacher 
perception have contributed considerably to the domain of 
gamification through the use of Kahoot GSRS [16, 20-22]. In 
addition, Gamification is defined as process of applying game 
elements to non-game contexts [23-25] . One the most 
common variants of gamification is through the use of third-
party SRS technology tools such as Clickers, Quizizz, Quizlet, 
Kahoot and many more. But the most gamified version of SRS 
is Kahoot, which has now embraced by academics in HEI. 

According to Wang and Tahir [20], various studies have 
been carried out on the use of Kahoot Gamified Student 
Response System (GSRS) and student performance 
worldwide. However, there is still doubts about effectiveness 
of using Kahoot GSRS [21]. Additionally, studies have 
focused on performance of students using specific assessment 
and compared it statistically with traditional learning [26-28]. 
In contrast, some studies did not get improved learning effect 
compared to paper quiz and other SRS [29-32] when they used 
Kahoot. There was no study which explored student 
performance with engagement with an array of assessments, 
as such this creates a research opportunity to be explored using 
predictive methods. Furthermore, to our knowledge, there has 
not been any study on the use of Kahoot GSRS in HEI in the 
South Pacific, thus creating another potential research 
opportunity to contribute to current literature on Kahoot 
GSRS from the South Pacific context. 

III. METHODOLOGY

The study utilizes quasi-experimental method through the 
use of quantitative student performance data to explore the 
effectiveness of Kahoot GSRS on students’ performance and 
participation in the first-year undergraduate course. A quasi-
experiment is when randomized experiments are not useful 
due to practical constraints [33] and is useful for testing the 
causal consequences of treatments through self-selection [34]. 
As such Kahoot sessions were planned for natural 
environment like ongoing class activity.  The study provides 
the detail analysis of student performance data of first year 
undergraduate course after Kahoot sessions on selected 
weekly topical assessments. 

The University of the South Pacific (USP) is a regional 
multi-campus university and higher education institution 
collectively owned by its 12 member countries, see Figure 1. 
Each member country has a campus, whereas Fiji houses its 
main campus in Suva, with two other campuses in Lautoka 
and Labasa. With the emergence of flexible learning, students 
from regional campuses can take up courses in online and 
blended modes, whereas face-to-face mode courses are only 
delivered through the main campus. USP uses USPNet 
technology, which connects all campuses through a Satellite 
system for live video conferencing sessions with their 
respective course lecturers. The regional campuses students 
comprise 39% (12, 519) and the main campus 61% (19, 581) 
of the USP population [35]. 

A. Setting

The course chosen for this study is a first-year

undergraduate course titled Communications and 

Information Literacy. It is a 14-week semester-based 

compulsory course offered through blended mode at the main 

campus and online mode through all regional campuses. 

Students registered through blended mode are required to 

take up mandatory weekly 2 hours laboratory support 

sessions, whereas online mode students are offered non-

mandatory support 2 hours laboratory support sessions at 

their respective regional campuses. The primary aim of the 

course is to ensure all incoming students to degree 

programmes develop knowledge and competence in 

Information and Communications Technology (ICT) skills 

and Research skills [36]. The course comprises an array of 

assessments, formative assessments consisting of thirteen 

weekly topic assessments, online review quizzes and 

assignments, and e-portfolio activities as summative 

assessments. As there are no lectures in the course, therefore 

the weekly laboratory support sessions are an important 

aspect of the course where in the first hour, the tutor goes over 

the weekly topic with the students, and in the second hour, 

the students get to work on the laboratory activities. Finally, 

the participants for this study were students enrolled in online 

mode from the USP Lautoka campus. 

Fig. 1. Member countries of USP connected through USPNet. 

B. Selected Assessment Descriptions

The assessments selected for this study were weekly
topical assessments Topics 4, 5, 7, 10 and 11, as shown in 
Figure 2. Topics 4 and 5 were from the Information 
Technology (IT) of the UU100 course, while Topics 7, 8 and 
9 were from Information Literacy (IL) component. The 
Kahoot games were in weeks 4, 5, 6, 10 and 11, respectively, 
during the semester. IT component enabled students to attain 
the required IT skills as a university student, while the IL 
component covered the required Research Skills. UU100 is a 
complete coursework course with no final exam; therefore, the 
weekly topics are tested in assignments and e-portfolio 
activities that students complete as a summative assessment. 



Fig. 2. Kahoot Quizzes. 

C. Kahoot GSRS quiz setup

The online quizzes were set up using Kahoot free account,
where a total of 50 participants is required per session. A 
premium Kahoot account enables teachers to create three 
different types of games: Survey – multiple choice type 
questions focused at collecting student opinions without 
assigning points; Quiz – multiple choice type and true and 
false type questions with a correct answer, provides points; 
Discussion – similar to survey but with a single question. After 
each question, Kahoot processes a distribution chart of 
solutions for teachers to review and provide feedback to 
students if majority of the answers were incorrect before 
moving to the next question. The system also provides the 
scoreboard of students and top five scores with student 
nicknames and at the end shows the podium of best players. 
Kahoot allows students to either use their personal devices or 
any computing device. For this study, since the UU100 classes 
were in computer labs, students were given the flexibility of 
using their own personal device or simply the computer in 
front of them. To start, the teacher projects the Kahoot quiz on 
projector with game pin and link with instructions to join the 
quiz after choosing a personal nickname. All Kahoot game 
sessions were quizzes only. 

D. Demographics

The distribution of participants (N=101) in this study was
by gender, minimum of eight topical assessments submitted 
out of thirteen required and number of Kahoot sessions 
attended by the participants. Majority of the participants were 
female (79%) and 21% of the participants were male. 
Followed by 33% of the participants meet the minimum 
passing requirement of the course and submitted more than 
eight topical assessments, 22% were in the category of 80% to 
99% of attaining minimum eight topical assessments, while 
46% were below 80% of attaining minimum eight topical 
assessments. Moreover, 35% of students did not participate in 
any Kahoot session and submitted weekly topical assessment, 
while 14%, 8%, 20%, 16% and 8% attempted five, four, three, 
two and one Kahoot sessions, respectively. 

E. Data collection and analysis

The study focused on student performance data, the
minimum eight laboratory submissions requirement of 
students who participated in Kahoot sessions and also 
submitted their weekly topical assessment. The Kahoot 
sessions were conducted in weeks 4, 5, 6, 10 and 11, 
respectively, during the semester. The attendance record of 
students was used as evidence to match their weekly topical 
assessment submissions. Table 1 shows a breakdown of the 
sample dataset. Passing requirements for the UU100 course is 
the completion of 8 out of 13 weekly topical assessments. 
Therefore, Table 1 highlights gender where female is coded as 
1 and males as 0. Variable depicting number of Kahoot 
sessions is denoted by Kahoot participation, while a minimum 
of 8 out of 13 weekly topics is denoted by performance 
variable where 8 out of 13 (8/13 =100%) weekly assessment 
is a minimum requirement to pass the course. Each weekly 
laboratory assessment is worth 3.5%, comprising of lesson 
notes with built-in reinforcement quizzes and the assessment 
which is based on the topic delivered in that particular week. 
Students are given time after attending the non-mandatory 
face-to-face support session to complete their lesson notes and 
required assessment for the week before the deadline, which 
is usually on weekly Sundays.  The analysis was done using 
IBM-SPSS version 25 with statistical analysis comprising 
Cronbach Alpha, Kolmogorov-Smirnov, Shapiro-Wilk, 
Spearman’s correlation and Linear Regression tests. 

IV. RESULTS

The data analysis was done using IBM SPSS version 25 
with an array of statistical analyses. Following steps were used 
to analyze the student performance quantitative data: Step 1: 
Data compilation, Step 2: Normality test, Step 3: Correlation 
analysis, Step 4: Hypothesis testing, Step 5: Designing a 
Prediction Model using Linear Regression. 

In Step 1, the relevant needed data, such as the number of 
Kahoot sessions attended by students as student participation 
and students meeting the minimum weekly topical assessment 
criteria of 8 out of 13, were compiled into Microsoft Excel. 
Step 2 involved normality test conducted using Kolmogorov-
Smirnov and Shapiro-Wilk tests; results show that data were 
not normally distributed at p-value = 0.000 < 0.05, Table 2. 

In Step 3, the association between two variables number 
of Kahoot sessions attended (Kahoot participation) and a 
minimum of 8 weekly assessments out of 13 (performance) 
completed during the semester was tested using the 
Spearman’s correlation test. There is a moderate correlation 
between Kahoot participation and performance of 0.614, 
further proving the hypothesis developed in Step 4 to 
determine if these associations were significant, as highlighted 
in Table 3. The null hypothesis (H0) was developed to verify 
that there is no significant association between Kahoot 
participation and performance. Since the p-value = 0.000 < 
0.05, the null hypothesis is rejected, thus, concluding that 
there is a significant association between Kahoot participation 
and performance. 

In the last step, a Linear Regression (LR) was developed 

to find a model that could predict the performance variable, 

which is a minimum requirement to pass the course and 

predict a causal relationship between the Kahoot participation 

and performance variable. The LR modeling shows an 

adjusted R2 = 0.392, which indicates that 39.2% of the 

variance in the performance variable could be explained by 



the factor Kahoot participation (see Table 4). Table 5 

provides ANOVA, which indicates a significant effect of the 

predictor Kahoot participation on the dependent variable 

performance at p-value = 0.00 < 0.05, indicating that, 

generally, the formulated LR model statistically significantly 

predicts the performance variable. 

Additionally, Table 6, outlines the regression test, 

showing a summary of a predictive factor in terms of 

coefficients, B, for the obtained variable from the regression 

analysis. The findings reveal that the variable Kahoot 

participation poses a significant positive effect on students’ 

overall performance in weekly assessment submissions (i.e. 

p=0.000<0.05). The predictive model constructed is as 

follows:  

Y = 44.284 + 12.435 * Kahoot Participation      (1) 

The model indicates that for every additional unit in 

Kahoot Participation, we can expect performance to increase 

by an average of 12.435. It can also be inferred from the 

model that if a student has Kahoot participation equal to zero, 

then his/her participation according to performance variable 

can be at most 44.284 per cent, resulting in 3 weekly topical 

assessments submitted out of the required eight weekly 

topical assessments. The constant in the regression model is 

due to the fact that students who do not participate in Kahoot 

sessions in the course can still participate in weekly 

assessments. 

TABLE I. KAHOOT PARTICIPATION DATASET 

Participant ID Gender 
Kahoot 

Participation 

Performance 

1039 1 3 100.00 

1040 1 2 84.62 

1041 1 3 92.31 

1042 1 3 92.31 

1043 0 0 0.00 

1044 1 0 100.00 

1045 1 0 38.46 

1046 1 3 100.00 

1047 1 2 92.31 

1048 1 0 7.69 

1049 1 5 69.23 

1050 1 3 69.23 

TABLE II. TEST OF NORMALITY 

Kolmogorov-Smirnov Shapiro-Wilk 

Statistic Df Sig. Statistic Df Sig. 

Kahoot 

Participation
0.213 101 0.000 0.860 101 0.000 

Performance 0.222 101 0.000 0.796 101 0.000 

TABLE III. CORRELATION BETWEEN VARIABLES 

Kahoot 

Participation 

Performance 

S
p

ea
rm

an
’

s 
rh

o
 Kahoot 

Participation 

Correlation 

Coefficient 
1.000 0.614** 

Sig. (2-tailed) . .000 

N 101 101 

Performance 

Correlation 

Coefficient 
0.614** 1.000 

Sig. (2-tailed) .000 . 

N 101 101 

TABLE IV. MODEL SUMMARY 

R R-Square 
Adjusted R-

Square 

Std. Error of the 

Estimate 

.631a .398 .392 27.757 

TABLE V.  ANOVA 

Model 
Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

Regression 50410.027 1 50410.027 65.428 .0000 

Residual 76275.778 99 770.462 

TABLE VI. LINEAR REGRESSION 

Model 

Unstandardized 

Coefficients 

Standard 

Coefficients 

B 
Std. 

Error 
Beta t Sig. 

(constant) 44.284 4.133 10.715 .000 

Kahoot 
Participation 

12.435 1.537 .631 8.089 .000 

V. DISCUSSION

The prime aim of the study was to investigate the 
effectiveness of using Kahoot GSRS on student participation 
and performance in the first-year undergraduate course in 
higher education in the South Pacific. This Information 
Technology course is a mandatory course that all incoming 
students are required to complete. The proposed LR model 
had a predictor variable called Kahoot participation, 
indicating the number of times a student participated in a 
Kahoot session. On the other hand, the dependent variable was 
overall student performance, i.e. meeting the minimum 
passing laboratory submission requirement. The Kahoot 
participation predictor was selected for this study, as it was 
considered the frequently examined factor of student 
performance [37-39]. In our case, the student's overall 
performance in the laboratory component is a formative 
assessment of an online course. 

Based on the quantitative findings, the study demonstrates 
a moderate positive correlation between Kahoot participation 
and performance variables. This indicates that as the number 
of Kahoot participation increases, then the performance 
variable also increases, resulting in students meeting the 
minimum passing requirement of the Information Technology 
course. To increase the low Kahoot participation to moderate, 
the students need to attend the face-to-face sessions more, 
which is conducted by the respective tutor of the course. In 



addition, if there is maximum Kahoot participation, then 
students also meet the minimum laboratory requirements of 
the course; ultimately, this increases student engagement in 
the course. As indicated earlier, the selected course was 
offered in an online mode, where face-to-face laboratory 
sessions were provided as additional non-mandatory support 
for all students. 

Due to the geographical distribution of students enrolled 
in the Information Technology course at USP Lautoka 
campus, it is often difficult for all students to attend the non-
mandatory laboratory support sessions, which can be 
considered as a limitation of the study. With the introduction 
of remote teaching at USP, the concept of Kahoot GSRS can 
also be embraced in online classes. This could be further 
explored in future studies. Additionally, 35% of students did 
not participate in any Kahoot sessions, while majority of the 
participants were female students. Otherwise, gender could 
have been considered as another predictor of student 
performance. The recent initiative of USP to provide free 
tablet PCs to first-year full-time students and the availability 
of computer laboratories for student use and Wi-Fi access at 
all USP campuses and centres in twelve member countries 
could further create more avenues of using Kahoot GSRS in 
online classes.  

Finally, our study has contributed to the growing literature 
on student performance on the use of Kahoot GSRS with a 
variety of assessments, as shown in Figure 2. A total of five 
Kahoot sessions were conducted on selected weeks, 
considering the wear-off effect by [19]. The proposed research 
questions are thoroughly discussed above, where, based on the 
findings, it can be concluded that Kahoot sessions increase 
student engagement and performance in the course. 

VI. CONCLUSION

This paper presents a simple LR predictive model 
illustrating the effect of using Kahoot GSRS in an Information 
Technology in HEI in the South Pacific. The findings revealed 
an insight into LR predictive model development. Considering 
the frequency variable (Kahoot participation) as the frequently 
used measure for student performance from other studies. The 
predictor (Kahoot participation) shows a moderate positive 
relationship with the dependent variable (performance), 
indicating as Kahoot participation increases, student 
performance also increases in the course. The nature of the 
selected course had a weekly laboratory component, which is 
quite similar to other STEM disciplines, such as biology, 
chemistry, physics, mathematics and computer science. USP 
is made up of twelve member countries with students from 
various cultural backgrounds and different learning styles. 
Future studies should use Kahoot in STEM disciplines to 
improve the proposed model. Finally, this study had several 
limitations; as a result, the findings cannot be generalized to 
other disciplines. First, the sample size was limited, with many 
female participants. Second, only five Kahoot sessions were 
conducted in selected weeks during face-to-face sessions, and 
future studies can consider more Kahoot sessions and extend 
the Kahoot sessions in remote online classes. 

ACKNOWLEDGMENT  

The author/s would like to express heartfelt gratitude to the 
IEEE CSDE 2023 Organizing Committee for their generous 
conference registration fee scholarship, which made our 
participation in this event possible and published our research 
paper with IEEE Xplore. 

REFERENCES 

[1] J. Aagaard, "Drawn to distraction: A qualitative

study of off-task use of educational technology," (in

English), Computers & Education, vol. 87, pp. 90-

97, Sep 2015, doi: 10.1016/j.compedu.2015.03.010.

[2] Y. Akbulut, Ö. Ö. Dursun, O. Dönmez, and Y. L.

Şahin, "In search of a measure to investigate

cyberloafing in educational settings," Computers in

Human Behavior, vol. 55, pp. 616-625, 2016.

[3] S. Barry, K. Murphy, and S. Drew, "From

deconstructive misalignment to constructive

alignment: Exploring student uses of mobile

technologies in university classrooms," Computers

& Education, vol. 81, pp. 202-210, 2015.

[4] Z. Vahedi, L. Zannella, and S. C. Want, "Students’

use of information and communication technologies

in the classroom: Uses, restriction, and integration,"

Active Learning in Higher Education, vol. 22, no. 3,

pp. 215-228, 2021.

[5] E. D. Ragan, S. R. Jennings, J. D. Massey, and P. E.

Doolittle, "Unregulated use of laptops over time in

large lecture classes," Computers & Education, vol.

78, pp. 78-86, 2014.

[6] J. M. Kraushaar and D. C. Novak, "Examining the

affects of student multitasking with laptops during

the lecture," Journal of Information Systems

Education, vol. 21, no. 2, pp. 241-252, 2010.

[7] C. A. Bjornsen and K. J. Archer, "Relations between

college students’ cell phone use during class and

grades," Scholarship of Teaching and Learning in

Psychology, vol. 1, no. 4, p. 326, 2015.

[8] S. M. Ravizza, M. G. Uitvlugt, and K. M. Fenn,

"Logged in and zoned out: How laptop internet use

relates to classroom learning," Psychological

science, vol. 28, no. 2, pp. 171-180, 2017.

[9] R. Junco, "The relationship between frequency of

Facebook use, participation in Facebook activities,

and student engagement," Computers & education,

vol. 58, no. 1, pp. 162-171, 2012.

[10] R. Junco and S. R. Cotten, "No A 4 U: The

relationship between multitasking and academic

performance," Computers & Education, vol. 59, no.

2, pp. 505-514, 2012.

[11] S. M. Ravizza, D. Z. Hambrick, and K. M. Fenn,

"Non-academic internet use in the classroom is

negatively related to classroom learning regardless

of intellectual ability," Computers & Education, vol.

78, pp. 109-114, 2014.

[12] F. Sana, T. Weston, and N. J. Cepeda, "Laptop

multitasking hinders classroom learning for both

users and nearby peers," Computers & Education,

vol. 62, pp. 24-31, 2013.

[13] W. A. Van Der Schuur, S. E. Baumgartner, S. R.

Sumter, and P. M. Valkenburg, "The consequences

of media multitasking for youth: A review,"

Computers in Human Behavior, vol. 53, pp. 204-

215, 2015.

[14] S. Muir, L. Tirlea, B. Elphinstone, and M. Huynh,

"Promoting classroom engagement through the use

of an online student response system: a mixed



methods analysis," Journal of Statistics Education, 

vol. 28, no. 1, pp. 25-31, 2020. 

[15] T. Parra-Santos, J.-M. Molina-Jordá, G. Casanova-

Pastor, and L.-P. Maiorano-Lauria, "Gamification

for formative assessment in the framework of

engineering learning," in Proceedings of the sixth

international conference on technological

ecosystems for enhancing multiculturality, 2018, pp.

61-65.

[16] Y.-C. J. Wu, T. Wu, and Y. Li, "Impact of using

classroom response systems on students'

entrepreneurship learning experience," Computers

in Human Behavior, vol. 92, pp. 634-645, 2019.

[17] J. Głowacki, Y. Kriukova, and N. Avshenyuk,

"Gamification in higher education: experience of

Poland and Ukraine," 2018.

[18] İ. ümit YAPICI and F. Karakoyun, "Gamification in

biology teaching: A sample of Kahoot application,"

Turkish Online Journal of Qualitative Inquiry, vol.

8, no. 4, pp. 396-414, 2017.

[19] A. I. Wang, "The wear out effect of a game-based

student response system," Computers & Education,

vol. 82, pp. 217-227, 2015.

[20] A. I. Wang and R. Tahir, "The effect of using

Kahoot! for learning–A literature review,"

Computers & Education, vol. 149, p. 103818, 2020.

[21] Q. Zhang and Z. Yu, "A literature review on the

influence of Kahoot! On learning outcomes,

interaction, and collaboration," Education and

Information Technologies, vol. 26, no. 4, pp. 4507-

4535, 2021.

[22] J. Głowacki, Y. Kriukova, and N. Avshenyuk,

"Gamification in higher education: Experience of

Poland and Ukraine," Advanced Education, pp. 105-

110, 2018.

[23] E. Zimmerling, C. E. Höllig, P. G. Sandner, and I.

M. Welpe, "Exploring the influence of common

game elements on ideation output and motivation,"

Journal of Business Research, vol. 94, pp. 302-312,

2019.

[24] S. Deterding, D. Dixon, R. Khaled, and L. Nacke,

"From game design elements to gamefulness:

defining" gamification"," in Proceedings of the 15th

international academic MindTrek conference:

Envisioning future media environments, 2011, pp. 9-

15.

[25] S. Deterding, M. Sicart, L. Nacke, K. O'Hara, and

D. Dixon, "Gamification. using game-design

elements in non-gaming contexts," in CHI'11

extended abstracts on human factors in computing

systems, 2011, pp. 2425-2428.

[26] N. Sarkar, W. Ford, and C. Manzo, "Engaging

digital natives through social learning," Systemics,

Cybernetics and Informatics, vol. 15, no. 2, pp. 1-4,

2017.

[27] P. Fotaris, T. Mastoras, R. Leinfellner, and Y.

Rosunally, "Climbing up the leaderboard: An

empirical study of applying gamification techniques

to a computer programming class," Electronic

Journal of e-learning, vol. 14, no. 2, pp. 94-110,

2016.

[28] W. S. Filologiczna, "Effects of modern technologies

on teaching English vocabulary to primary school

learners," CER Comparative European Research,

vol. 155, p. 2016, 2016.

[29] A. I. Wang and A. Lieberoth, "The effect of points

and audio on concentration, engagement,

enjoyment, learning, motivation, and classroom

dynamics using Kahoot," in European conference

on games based learning, 2016, vol. 20: Academic

conferences international limited, pp. 738-746.

[30] P. M. Tan and J. J. Saucerman, "Enhancing learning

and engagement through gamification of student

response systems," in 2017 ASEE Annual

Conference & Exposition, 2017.

[31] M. Stoyanova, D. Tuparova, and K. Samardzhiev,

"Gamification in 11th grade mathematics lessons–

One possible interactive approach," in Interactive

Collaborative Learning: Proceedings of the 19th

ICL Conference-Volume 2, 2017: Springer, pp. 41-

53.

[32] D. O. Göksün and G. Gürsoy, "Comparing success

and engagement in gamified learning experiences

via Kahoot and Quizizz," Computers & Education,

vol. 135, pp. 15-29, 2019.

[33] C. S. Reichardt, "Quasi-experimental design," The

SAGE handbook of quantitative methods in

psychology, vol. 46, no. 71, pp. 490-500, 2009.

[34] T. D. Cook, "Quasi‐experimental design," Wiley

Encyclopedia of Management, pp. 1-2, 2015.

[35] T. U. o. t. S. Pacific. "Annual Report." 2021.

https://www.usp.ac.fj/wp-

content/uploads/2022/07/USP-Annual-Report-

2021_V4.pdf (accessed 30 October 2023).

[36] K. Kumar, B. N. Sharma, S. Nusair, and G. J. Khan,

"Anonymous online peer assessment in an

undergraduate course: An analysis of Students’

perceptions and attitudes in the South Pacific," in

2019 IEEE International Conference on

Engineering, Technology and Education (TALE),

2019: IEEE, pp. 1-8.

[37] I. Mwalumbwe and J. S. Mtebe, "Using learning

analytics to predict students’ performance in

Moodle learning management system: A case of

Mbeya University of Science and Technology," The

Electronic Journal of Information Systems in

Developing Countries, vol. 79, no. 1, pp. 1-13, 2017.

[38] K. Kumar, N. Khan, K. Kumar, P. Goundar, D.

Goundar, and A. Chand, "An analysis of Big Blue

Button remote teaching tool in an Information

Systems undergraduate course," in Pacific Asia

Conference on Information Systems, 2021, vol. 56.

[39] B. Sharma, R. Nand, M. Naseem, and E. V. Reddy,

"Effectiveness of online presence in a blended

higher learning environment in the Pacific," Studies

in Higher Education, vol. 45, no. 8, pp. 1547-1565,

2020.


