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Abstract

In The Environment of Higher Education, the present paper addresses factors that enhance student engagement in online courses
using particular multimedia content; games and music. This paper investigates two research axes; the scientific back ground
and the appeal of music as fundamental issues that could affect students’ motivation toward digital learning. For this purpose,
an experimental multimedia content is designed including a serious game that is mixed with several types of music. This study
is based on the data collection, analysis and reporting.

In the context of higher education, the principal aim of this study is to evaluate the manner that students could be suitably
engaged in a particular learning issue. Thus, a specific course that consists to discovering the university campus in accordance
with safety gestures during the pandemic is the challenging item of this study.

Dataset counting quantitative and qualitative information is generated on the basis of two group of students test and control,
coming from different university institute. Experiment results indicate that the academic background of students as well as
music appeal have effects on students learning effectiveness.
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1 Introduction:

Interactive multimedia learning can be described as tools that are designed to attract students’ attention and
simplify their learning process. Game concepts can have explicit educational goals and can be used for teaching
at all levels of education. However, those multimedia contents are used the most in primary and secondary
education and are almost non-existent in the universities. Earlier, the practice of those tools in the context of higher
education was subject to many forms of opposition and criticizers [1] [2]. This may indicate an old perception of
games by adult people who may believe that games are ineffective and only adequate for kids. Currently, new
generation are more accustomed with playing digital games and run interactive content. Concerning adult student,
the concept of serious games has become more significant [3], it allows an enhanced educational understanding
throughout the ways of interacting with those interactive video games and also it contributes to more effective
performances and pedagogical apprehension. This proposal educational concept aims to propose diverse
multimedia contents with the objective to attract students’ attention and engage them in their own education
process [4]. Games playing and video interacting allow students to become the principal performers of their
education progress [5], this can be an active position much distinctive from the passive position they had before,
throughout the traditional learning process [6] [7]. This can be specifically helpful when the pedagogic subject is
impossible or very difficult to achieve due to many raisons, such as the expansive costs, the dangerous nature of
specific disciplines...

In the present study, the aim of this proposal is to evaluate the impact of interactive multimedia content in allowing
students to acquire specific learning skills during the pandemic.

The pandemic caused by coronavirus disease 2019 (COVID-19) has forced a shutdown of the educative process
in universities, it led Professors to adapt substitute education strategies. Thus, educational policy makers are
responsible of introducing new technological tools, for instance serious games, virtual worlds interactive videos...
[81[7]. Also, the university environment is a big challenge for students. This period implicates a spirit of personal
development [9].

The present paper aims to investigate learning performances and recognize the technology acceptance and
students’ motivators in the university by proposing a gamified course that consists to visiting the university
campus. The experimental multimedia content is published online by the professors to students, from the time



when the online procedures offer freedom of decision, randomness and boost problem solving [10]. This gamified
course is included in the learning management system “Moodle” adopted by Ibn Tofail University-Morocco. This
transversal module is intended for the first-year students of a bachelor degree class. An interactive and explanatory
sonorized game design is integrated to the multimedia elements. Then students’ interactions are gathered,
investigated and studied using a quantitative and qualitative database. The collected results allow to get conclusion
that could make the proposed contents more appealing for students and contribute to the achievement of this
course. Several stages with different tasks were designed based on the course specificities. Data set containing
quantitative and qualitative information is generated on the basis of two sets of students that are test and control
group from different educational specialty. The present manuscript is organized as follow; first section adresses a
literature review about the serious game and about the practice of new interactive multimedia contents in the
context of higher education in addition to defining the contribution novelty of present research. The second section
describes the proposed multimedia content course, then the third part defines the purpose and adopted methodology
of this research. Afterwards, the last part of this paper addresses experiment results, analysis discussion, limitation
and the conclusion.

1. Interactive multimedia in higher education, literature review.

In the context of higher education, studies about games and interactive videos and music specificities are becoming
more and more significant. An appropriate understanding of the manner in which students interrelate with
multimedia content provides more efficient education performances [3]. Technological features as well as
computer skills, suitable aesthetic presentation and appealing music [34] seems to be fundamental issues for social
interaction, and learning production [33] [12] [11]. Some researchers and experts [15], determine that the outcome
about the application of the concept of serious play in higher education is proportional, since the assessment of
this type of educational interference is linked to the participation and motivation of students. Other recent studies
[13] [14] [16] based on meta-data analysis, established that more than 60% of the reviewed findings concerning
serious game topics were inconclusive. By another hand, and despite of the predisposition regarding positive
conclusions, less enthusiasm, minus gratification was apparent in students when the game course is not adapted to
their expectations [17] and is not suitable with the specifics and actual requests of students [14] [16]. Additionally,
other researches [2] confirmed that the students gaming profile, gender, ages, and particular stimulations such as
music [35] may affect the outcome of student’s game-based education. However, throughout numerous case
studies, gaming tools must follow to strict guidelines set by the instructors that evaluate the achievement of the
proposed gamified course [18] [19]. Concerning music appealing in the context of education, [34] [35] confirmed
that the application of sonorized media in college is efficient, the outcome of their proposed model can make this
multimedia technology tools more effectively and skillfully. To the best of our knowledge, no former studies has
addressed a multimedia content including different sources such as interactive sound track and mute videos besides
serious game in order to assess the efficiency of educational resolutions and principal students’ motivations factors.
A related work can be found in [02], where authors examined diverse factors from those examined in the present
research with the aim to practice education by proposing uniquely video games contents. Furthermore, another
research [34], where authors conducted a study about examining music perception students' attitudes regarding the
apprehension of pedagogical purposes. To this end, they implemented action research which used qualitative
method to capture students’ perceptions. Nevertheless, no comparison with academic student background was
processed also no quantitative method or measurement were used to get more effectiveness regarding the
outcomes.

In this proposal, the main objective of the proposed games course is to implicate students in complex issues that
reproduce real-world situations such as visiting the university campus without really being there, while respecting
safety gestures during the pandemic.

2. Proposed tool description.

2.1 interactive game proposal.
Interactive game learning is a great tool for memorizing [26] [22] and making long-term behavioral changes [27],
especially on behalf of young generation [24] [25]. A first version of a proposed interactive game is intended to
the test group. The game soundtrack was perfectly mixed, while following the latest trends in music Andalusian
rhythms. The Music appeal in addition to the game graphics can be a potential factor that could determines the
manner in which interactive content and game process can be perceived by students [33] [34] [35].



Figure 1 Game design screenshot

The subject of the proposed game consists to accompanying the great Arabic Philosopher Ibn Tofail in his journey
to search for true knowledge and discover the university institutes and services.

The second proposed game intended to the control group is identical to the first one with a difference in the
soundtrack, only a voice over is included that aims to promote Ibn Tofail University.

The proposed game is operated using free tool entitled Edpuzzle [36], it permits to introduce students to self-paced
learning space [20] [21] including interactive game courses and it allows professors to integrate their voice
narration, music, questions, particular comments, websites. ..

In addition, Edpuzzle free platform allows to accumulate a dataset as a sheet that let professors to operate
accountability and summarize all the resulting information including student’s academic background, computer
skills, achieved score, students’ appreciation and other specific outcomes.

During the game, the university map is designed in old Andalusian graphic innovative style Game’s menus and
User Interface are designed using 3D Unity Software. Figure 2 describe an overall about game script.

Meeting the avatar and discovering university history ‘ | Discovering faculties, institutes. ‘ Discovering university administrative services. ‘
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Figure 2: Game script process

As the student advance in game process, new stages are revealed, afterwards new university spaces are explored,
and student score is getting improved. this game script, aims to produce a gamified story telling behaviors that
enhance the student learning experience [23] though offering them the opportunity to discover the university
campus while protecting themselves during pandemic.

2.2 Purpose and methodology

The proposed learning game is designed with the objective to meet several pedagogical criteria. For instance,
achieving suitable scores must be more than a stroke of luck, the student should achieve the game levels as a
reward for their understanding the subject. Furthermore, the specific features about contents should be easy to
apprehend, so students do not lose score for giving inappropriate response, instead, they can be encouraged to
reconstruct the given answer. The main query of this study is to examine how the music design can be attractive
and appealing for students taking in consideration the type educational background.

Outcomes examination is oriented to execute descriptive analysis of the collected data and conclude whether or
not, the usage of the proposed game had been a meaningful variance among a control group and a test group of



university student. The tests and analysis were implemented using One-way ANOVA [28]. The control group
consists to students who have played the muted game only, accompanied with the voice over, while the test group,
comprise students who played the video game with its soundtrack. During this experience, Students selection has
been processed using a Stratified Random Sampling SRS method [29]. The samples were chosen from all the
university institutions, including scientific, technology, artistic, literary, economic specialties. With the intention
to constitute groups of students and considering the large number of students enrolled at the university, only 3%
of students were selected. Those students are enrolled in three distinctive pedagogical disciplines using SRS
method [29], this sampling method consists to select similar fraction of each test sample. Designated students are
specialized in following disciplines; Sciences and technologies (Hereinafter ST), Art and literature (Hereinafter
AL), economics and law (Hereinafter EL). Selected students were allocated into groups in an equitable manner,
and were randomly assigned to a control and test group. Table 1 show the samples of all studied case. It should be
noted that the students who participated in every case were dissimilar, in other words, no student participated on
multiple times.

TABLE 1
Student’s group * specialty
Student groups Art & Literature Science & Technology Economy & Law Total
AL ST EL
Test group 33 40 24 97
Control group 34 40 23 97
Total 67 80 47 194

After completing the game stages, instructors have access to the collected dataset which contains and recapitulates
all the resultant information including student’s data such as, academic specialty, computer skills, accomplished
score, motivations toward music, and many other personal feedbacks. The findings are investigated and discussed
with the objective of evaluating the multimedia design impact on students’ motivation in addition to allowing the
improvement of the proposed game design with the aim of a better understanding about the ways in which students
interact with learning-games. Overall graphic concerning the experimental design is presented in the figure 3

below.
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Figure 3. overall scheme of the experimental design




2.3 Dataset Analysis

With the aim to evaluate the equivalence of the applicants in this study, all students completed a pre-test before
playing the game. Then independent samples T-tests were implemented with the objective to compare the findings
and confirm equivalence between the student groups. Then, after playing game and achieving all the stages, post-
test results was analyzed using One-way ANOVA. In order to determine the magnitude of results variations, the
Cohen’s d effect size [31] was computed. When using Cohen’s d, in case if the attained value is equal to 0.2, this
implies a small effect size, when the value of 0.5, means a medium one, and a value over 0.8 indicates a large
effect size. Collected data from the pretest and posttest is explored and showed in tables and charts bellow in the
next section. Experiments are operated using SPSS software, independent samples (t- test) and one-way ANOVA.
In order to provide descriptive analysis such as frequency, mean, and standard deviation. It should be noted that
before executing the statistical tests, normality of the data was tested by means of the Kolmogorov—Smirnov
normality test [32]. Findings indicated that the data was normally distributed in all the reviewed cases.

3. Experimental results and finding.

Experimentations were managed online from July 27/2021 to September 29/2021. A pretest is managed to inspect
the student’s knowledges about university campus, also to collect information concerning academic specialty and
motivation toward contents with appealing music design. The scores of Pretests are shown in Tables 2, for each
case study, the mean M and standard deviation (SD) are presented. Next, the significance of the differences in
applicant ratings was processed by using the Cohen d effect size that is showed in table 2.

TABLE 2. Pretest Scores

Student group N Mean Std. Deviation Std. Error Mean
PRETEST Test group 97 2,99 314 ,035
SCORES Control group 97 3,09 422 ,023

Cohen’s d effect size

Independent Samples Effect Sizes

Standardiz2 Point Estimate 95% Confidence Interval
Lower Upper
Cohen's d ,376 -,360 -,688 -,091

a. The denominator used in estimating the effect sizes. Cohen's d uses the pooled standard deviation.

As shown in Table 2, agreed that the Cohen’s value (0.376) extracted is lower than 0.5, the test is not meaningful
at a scale of 0.5. This approves that there is no significant variance between the control group and test group. That
indicates the test and control groups have been equal before the game design playing. Then, after attaining the
proposed learning process, post-test scores of students are shown in table 3.

TABLE 3. Post-test Scores

Student group N Mean Std. Deviation | Std. Error Mean
PRETEST Test group 97 5,90 214 3 ,076
SCORES Control group o7 3,73 329 3 032

Cohen’s d effect size

Independent Samples Effect Sizes

Standardiz2 Point Estimate 95% Confidence Interval
| Lower Upper
Cohen'sd | ,789 -422 -,590 -,092

a. The denominator used in estimating the effect sizes. Cohen's d uses the pooled standard deviation.



Agreed that the extracted Cohen’s value (0. 789) is higher than 0.5 and different from the prior attained value in
pretest scores. These important differences shows that an important variance between the two groups of
participants is observed in respect with students’ comprehension concerning university campus during the courses.
Taking this in consideration with the findings, it can be indicated that playing the game content had a significant
impact on students’ acquisition of the target transversal learning module. Subsequent section bellow explores the
sources of this outcome.

3.1 Student academic background Vs game scores

Concerning academic specialty variable, Table 4 presents the results in one-way ANOVA test relative to the
students’ scores regarding of this variable.

TABLE 4. One way ANOVA test

Sum of Mean
Squares df Square F Sig.
Pretest scores * Between (Combined) , 763 2 367 2,587 ,077
Academic specialty Groups Linearity ,213 1 ,203 1,433 ,236
Deviation from ,540 1 ,530 3,742 ,065
Linearity
Within Groups 36,269 185 142
Total 36,977 187
Post test scores * Between (Combined) 66,917 2 28,459 50,122 <,001
Academic specialty Groups Linearity 64,207 1 54,267 95,571 <,001
Deviation from 3,541 1 2,651 4,671 ,033
Linearity
Within Groups 201,039 185 ,888
Total 209,875 187

As appearing in Table 4, the outcomes reveal clearly important differences in students’ scores based on academic
specialty variable, given that p value is <0,001 in the post test scores which is fewer than the level needed (0.05).
In order to evaluate this aimed factor that impact student’s score during pretest and postest, a descriptive enquiry
is displayed in Table 5 below.

TABLE 5. Statistics of academic specialty Vs students’ scores

Post test .
Academic specialty Pretest scores scores Average of mean relative to score
Art & Litterature Mean 2,81 4,71
N 75 65
Std. Deviation ,232 ,861 Zonede tagene
Economy & Low Mean 4,05 5,64
N 69 79 1
Std. Deviation ,597 ,581
Science & Mean 2,08 6,09 B
Technology N 36 46 i Il oal |
Std. Deviation ,159 ,848 I — —=1—
Total Mean 2,988 5,43
N 194 194 at = =
Std. Deviation ,390 ,999 R

Figure. 4. Average of mean relative to score

It can be seen from table 5 in addition to its corresponding diagram presented figure 4, according to the average
of mean and standard deviation values, students with science from technology academic specialty accomplished
best results, students from an economic and law specialty comes in second range. Later, fewer scores are obtained
by students from profile Art and Literature specialty.

3.2 Study results related to research about graphic design Vs students’ motivation

With the objective to evaluate the effect of music perception on the student learning efficiency, one way ANOVA
test was achieved. Finding is presented in table 6. The obtained results are based on students’ scores considering



three items that students were requested to complete while playing the game. Reliability of items is inspected using
Cronbach’s alpha as a measure of internal consistency. As shown, the obtained values show a strong level of
internal reliability.

TABLE 6. One way ANOV A test

Sum of Mean
Squares df Square F Sig.
Music type appreciation  Between 99,835 1 99,835 209,069 <,001
Groups
Within Groups 88,819 186 ,478
Total 188,654 187
Game appreciation Between 81,787 1 81,787 173,877 <,001
Groups
Within Groups 87,489 186 470
Total 169,277 187
Game interactivity help Between 94,090 1 94,090 198,849 <,001
you to learn about the Groups
university campus Within Groups 88,011 186 473
Total 182,101 187

As showing in Table 6, the one-way ANOV A outcomes of test of students’ show significant variances in students’
scores, given that p values are <0,001 in the three Items, less than the statistical significance level needed (0.05).

In the objective to examine this targeted feature that impact student’s score variation, a explanatory investigation
and diagrams are exposed in Table 7.

Std.

Mean Deviation  Std. Error

Video graohic design Test group 4,18 ,627 ,061
appreciation Control group 2,62 ,791 ,072
Total 3,49 1,04 ,071

Game graohic design Test group 4,16 ,720 ,075
appreciation Control group 2,74 ,698 ,061
Total 3,70 ,941 ,065

multimedia contents Test group 4,54 677 ,078
interactivity helps you to  Control group 2,52 ,628 ,071
learn about the university Total 3,03 917 ,079

campus

Music type
appreciation

TABLE 7. Graphic design Vs students’ scores

Game
appreciation

Playing the
game helps
you to learn
about the
university
campus

Figure. 5. diagram relative to student appreciation

The results recorded in Table 7, adding to its corresponding diagram in figure 5, confirm that all obtained values
concerning the student’s scores of the test group are superior than t values concerning the control group. This
indicates that the proposed music soundtrack is more appealing and enables greater effectiveness in terms of
learning processes.

3.3 Study results related to academic specialty Vs graphic design attractiveness

With the aim to evaluate students’ interest and sensibility toward the proposed music soundtrack, several Chi-
Square Tests are implemented, with the regard to investigate qualitatively in what way students enrolled at diverse
university disciplines perceive the proposed soundtrack in addition to the way that their educational specialty
impacts their receptivity and motivation regarding learning process. The Chi-Square Test of Independence
describes whether there is a connection between the two variables, respectively designated academic specialty and
music appeal appreciation. Table 8 show the qualitive statics plus Chi-Square Tests outcomes.

TABLE 8. Academic specialty * Multimedia content graphic design appreciation



Very Poor Poor  Acceptable  Good Very Good

Academic specialty AL 0 12 21 26 8
ST 2 18 23 24 13
EL 2 10 14 16 4

Chi-Square Tests

Value df  Asymptotique Significance (2-sided)
Pearson Chi-Square 5,4382 8 ,408
Likelihood Ratio 6,698 8 473
Linear-by-Linear Association 1,689 1 ,195
N of Valid Cases 194

a. 3 cells (20,0%) have expected count less than 5. The minimum expected count is ,95.

As displayed in Table 8, obtained measure relative to the test statistic is 5.438. The corresponding p-value of the
test statistic is p = 0.408. As the p-value is greater than significance level (o = 0.05) we can state the following;
No association was found between academic specialty and sensitivity to the appeal of music type, which means
all students become stimulated by the music is appealing as revealed.

4. Conclusion, and work limitation.

The first concern in this study was to investigate the effect of educational specialty and music appeal on students’
learning and achievement through interactive game content in the environment of higher education. Conclusions
and results confirm that students’ learning effectiveness differs depending on their educational specialty, on behalf
of students coming from Science and Technology university disciplines, followed by Economics and Law
disciplines and ending by Art and Literature studies. However, other assessments remain available with the regard
to improve and upgrade analysis about features that could influence students’ scores, such as computer skills,
technology acceptance, game profile, age, gender.... Numerous studies [02][30][17][33], have been managed
regarding these features, although the novelty of this study is to dealt with students’ academic specialty as an
inclusive and essential criterion that have a direct influence on the effectiveness of student learning.

The second issue of this research, is to explore the effect of appealing music type on the understanding of
pedagogical purposes. The findings confirm that since the game is accompanied with music soundtrack, students
interact better with the game content and their achieved score becomes best, regardless of their educational
specialty.
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