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Abstract

The primary goal of the study is to investigate the effect of the usage of humor on
behavioral, emotional, and cognitive engagement in online learning. Humorous
elements were integrated into the online learning components. The mixed-method
study was conducted over 14 weeks with the participation of 74 university students
in an online university course. As a result, elements of humor can be integrated into
materials for attention grabbing, recalling, feedback, and humor breaks. A diversity of
humorous elements created a significant difference and improved behavioral
engagement for course materials, discussions, and assignments. However, humorous
elements did not contribute to the behavioral engagement for quizzes. It was
additionally observed for emotional engagement that the use of humor created a
significant difference and improved emotional engagement. As for cognitive
engagement, a positive influence of the usage of humorous elements in course
materials, discussions and assignments was observed.

Keywords: Behavioral engagement, Cognitive engagement, Emotional engagement,
Humor, Online learning

Introduction
In recent years, online learning has been broadly preferred due to the expanding inter-

est for diverse instructional purposes. Many higher education institutions benefit from

the potential of online learning by implementing a variety of learning environments.

Asynchronous online learning is preferred over other forms of online learning in the

education of large masses. In asynchronous online learning, the learning process is

generally conducted through course materials, quizzes, assignments, and discussion ac-

tivities where students often enhance learning themselves and carry out activities with

their own strategies. Challenges may create situations affecting their academic success,

such as boredom (Park & Lim, 2019), lack of interest in the course, dropout, and un-

willingness to take responsibility (Kim et al., 2017). Since humor creates a non-

intimidating learning atmosphere, it can contribute to students’ willingness to perform

the assigned tasks (Baxter & Wilmot, 1984; Graham, 1995). The study was undertaken

based on the idea that the potential of humor can be realized in online learning.
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Humor is a word, concept, or situation that entertains, relaxes, or makes people laugh

thanks to its pleasant characteristics (Balta, 2016). In this study, humor is evaluated

within the scope of humorous elements integrated into online learning components for

attention grabbing, recalling, feedback, and humor breaks. Considering the relationship

of humor with the learning process, Glenn (2002) asserts that humor has the potential

to involve students in the learning process by focusing on the knowledge they need to

learn by creating a positive, emotional, and social environment. However, the use of

humor requires delicate balances, as humor directly touches the learning atmosphere

(Hellman, 2007) because students may miss the focus they need for learning and con-

centrate on the humor instead, consequently merely having fun rather than learning. In

using humor in the learning process, there are suggestions for educators to be natural,

devise word games (contrast, alliteration or abbreviation), know the students well, and

to accompany the humorous approach of the students. Dormann and Biddle (2006)

states that humor can have a positive effect on motivation in the learning process as it

can provide students with creative thinking skills while performing learning activities.

Humor and student engagement in online learning
Humor has been used by instructors in learning processes with various educational

purposes for a long time. While teaching with humor theories, such as the incongruity

theory, arousal relief theory and disparagement or superiority theory, state students’

perceptions of humor appropriateness (Frymier, Wanzer, & Wojtaszczyk, 2008), they

do not explain the effect of humorous messages on learning (Wanzer, Frymier, & Irwin,

2010). The incongruity theory reveals whether the humorous content is perceived as

humorous by the receivers cognitively processing it. This could explain the functional-

ity of the humorous elements used in course materials. However, it is not enough that

the elements used in educational material are humorous alone, but they must also fulfill

the intended learning purpose. The Instructional Humor Processing Theory (IHPT)

draws a framework by revealing the relationship between humor and learning. Wanzer

et al. (2010) assert that the IHPT is a framework that reveals how the humorous mes-

sage is understood cognitively and emotionally in the classroom and how it affects

learning. In the theory, the incongruity is recognized and resolved first in the humorous

message, then the incongruous message is perceived as humor. Finally, if it is perceived

as appropriate humor, learning, and retention occurs. Considering the steps offered by

the theory, humor elements were added to the online learning components (OLC) in

order to utilize student engagement towards online learning within the framework of

attention, recall, feedback and humor break.

Asynchronous online learning requires students to take more responsibility in their

learning. Within the framework of their responsibility, students share their thoughts in

writing, verbally, and visually with peers and notice their mistakes. To enable students

to take an active role in the learning process and to improve collaborative learning the

following needs to be included (1) course materials where students realize their own

learning (Swan, 2001); (2) quizzes and assignments for online assessment (Morgan &

O'Reilly, 2001); and (3) online discussions and messaging with peers (Reeves, Herring-

ton, & Oliver, 2002). It is very difficult to ensure active participation as the student is

mostly responsible for the learning processes (Northey, Bucic, Chylinski, & Govind,

2015). Therefore, the online learning components (OLC) should be at a level that can
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attract students’ attention and facilitate their learning. It is important to use elements

of humor to actively participate in online activities to develop a positive perspective to

the online lesson and to motivate students. McCabe, Sprute, and Underdown (2017)

stated that utilizing humor in online learning reduces the distance between people has

an especially positive effect on the relationship between teacher and student, draws at-

tention, helps to focus, and increases learning performance. Another positive effect is

that it prevents students from being silent in online discussions and encourages them

to write more comments (Vandergriff & Fuchs, 2012).

Richardson and Newby (2006) suggest that online activities should be designed to im-

prove student engagement, and to achieve this, it is useful to recognize the target group

and create activities in which students can interact. Within the framework of this rec-

ommendation, the question of how to configure the OLC in online learning environ-

ments becomes more crucial. Student engagement is generally (1) the student’s effort,

investment, attention, and psychological progress to achieve learning (Marks, 2000);

and (2) expressed as an effort in terms of time and energy in adhering to the intended

instructional activities (Nakamaru, 2012). There is a common view that the definition

and scope of the student engagement concept, which has been studied by researchers

in different fields for the last three decades, varies according to the study subject and

background (Xu, Chen, & Chen, 2020). However, student engagement includes three

main dimensions: behavioral, emotional, and cognitive (Fredricks, Blumenfeld, & Paris,

2004). The reason why these three specific dimensions of student engagement have

been identified is that all other dimensions are derived from behavioral, cognitive, and

emotional engagement. In this context, humorous activities that can make students feel

positive emotions can be employed thus, creating a positive learning atmosphere. Posi-

tive emotions can initiate the cognitive process by increasing motivation and facilitating

understanding by maintaining attention during learning (Mayer & Estrella, 2014). This

can indicate that emotions are an essential factor for emotional and cognitive engage-

ment. Furthermore, negative emotions also negatively affect academic performance, as

well as behavioral and cognitive engagement (Ben-Eliyahu, Moore, Dorph, & Schunn,

2018). In research on engagement, it has been found that it is possible to enrich the

learning environment by developing interventions and engagement using diverse ap-

proaches. Studies on humor determined that it makes the learner’s interaction with the

elements in the learning process easy and pleasant. Humor can capture students’ inter-

est, reduce feelings of boredom, increase motivation and interest, encourage risk taking,

and facilitate problem solving (Lei, Cohen, & Russler, 2010). In addition, humor can

strengthen the relationship between people, reduce social distance, and create a non-

intimating learning environment (Graham, 1995).

The need for the study
The rate of dropouts, lack of engagement, and many other problems in active learning

has persisted in the online learning process (Jacobsen, 2019). Instructional designers

and educators can include elements that improve academic achievement, interest, and

a sense of community to the online learning process. In this study, elements of humor

were integrated into the online learning environment and it was attempted to enhance

student engagement. One of the reasons why humorous elements are preferred is that

students have difficulty in developing positive emotions in online environments and
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their motivation decreases accordingly (Yang, Lavonen, & Niemi, 2018). Consequently,

this situation may prevent their active learning. At this point, humor can be considered

as a useful tool for online environments with its emotional dimension. Some re-

searchers state that humor is indispensable in learning environments. James (2004) as-

serts that if an educator ignores humor in online classes, it may harm the atmosphere

of the online learning and negatively affect the sense of community, learning experi-

ences, and student engagement. Considering that humor is recommended for online

lessons in terms of participation and engagement in more difficult subject matter and

courses (Hellman, 2007), it is important to integrate humorous elements into multi-

media and examine the effect it has on student engagement. Although humor has a

positive effect on the learning process, studies including actual implementations are

quite limited. Most of the applied studies were carried out in face-to-face educational

environments and focused on the teacher factor (Bieg, Grassinger, & Dresel, 2018; Gar-

ner, 2006; Hellman, 2007). The very limited number of studies in the literature on

humor usage in online learning environments indicates a gap in both research and ap-

plication. It is noteworthy that the studies on humor in online learning are related to

teacher-centered instruction and teachers’ sense of humor. Humor studies for OLC in

asynchronous environments have been neglected so studies in this direction should be

deepened. Moreover, considering that the teacher’s effect is limited in asynchronous

online learning, studies on humorous elements, irrespective of the instructor’s sense of

humor, can provide valuable clues for instructional designers. Therefore, this study

makes suggestions for applying humor in the components of the online learning

process rather than determining how the teacher will use humor in class. Presenting

the learning outcomes of student engagement with an experimental method enables

the determination and interpretation of the online engagement-humor relationship.

This study can offer concrete suggestions on how to embed humor elements into the

basic components of online learning environments such as course material, assign-

ments, discussions, and quizzes.

The aim of the study was to determine the effect of imbedded humorous elements in

online learning components (OLC) on student engagement of course materials, discus-

sions, quizzes, and assignments. The OLCs were presented humorously to the experi-

mental group (EG) and presented normally to the control group (CG). For this

purpose, the following research questions were answered:

� Is there a significant difference between the experimental and control groups in

terms of behavioral, cognitive, and emotional engagement within the context of

OLCs?

� How do humorous online learning components affect student engagement?

Method
Research design

The study was conducted within the embedded design of mixed method research

where quantitative and qualitative data are collected sequentially in the embedded de-

sign, but qualitative data plays a supportive role to the other data. The quantitative data

obtained by the experimental study, and the qualitative data used to explain them, were
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both analyzed. The quantitative data was obtained within the quasi-experimental design

stage. The study reached a specific result by examining the differences between the two

groups on student engagement in terms of the OLCs. In addition, the possible effects

of humor on the relevant variables are explained with qualitative data.

Sampling and participants

The experimental (n = 37) (EG) and control (n = 37) (CG) groups were constructed

considering prior knowledge and sense of humor. The study was carried out within the

scope of the “Introduction to Programming” course. The groups were formed in the

same way with the idea that students’ prior knowledge of programming lessons playing

a role in engagement. Accordingly, the equivalence of the groups was assessed based

on the academic success scores of the “Introduction to Algorithms” course in the previ-

ous term (Table 1).

Table 1 indicates that there is no significant difference between the experimental and

control groups’ success scores (p > .05). This shows that both groups’ prior knowledge

of programming is similar. In addition, students’ sense of humor should be similar in

terms of the equivalence of the groups, so the researchers obtained the names of the

humor pages that the students follow on social media by asking them which humor

pages they usually followed and selected only the students who followed the same

humor pages. Then, the researchers traced their use of social media pages. According

to these criteria, participants were randomly assigned to the CG or EG groups. Subse-

quently, the EG and CG were formed by grouping students who followed similar

humor sites. Many participants follow and like the pages of similar humorous videos,

humorous text expressions, memes and caricature sharing pages, and YouTubers who

create humorous content. In addition, the humor styles of the participants were deter-

mined using the Humor Styles Questionnaire scale developed by Martin, Puhlik-Doris,

Larsen, Gray, and Weir (2003). The highest scores were obtained for self-enhancing

humor (M = 4.41) and social humor (M = 5.27). When the scores of all participants

were examined one by one, each participant has the highest score of self-enhancing

humor style and has the second-highest score of social humor style. For this reason,

students were randomly assigned to the groups. The groups were matched through

these criteria.

Data collection instruments

Learning management system (LMS) log data and reports

Moodle LMS log data and reports were used to designate behavioral, emotional, and

cognitive engagement. The indicators acquired through Moodle for each type of en-

gagement show the OLC activities that students engaged in on the system.

Indicators of student engagement were created by activating special features of the

LMS. In addition, indicators for emotional engagement, such as emoticons, were created

Table 1 Introduction to algorithms course scores comparison

Group N Mean SD t df sig.

CG 37 2.62 2.49 0.656 72 .514

EG 37 2.27 2.09
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because the Moodle LMS, which has an open source structure, does not offer them. The

number and level of emotional reactions were obtained through the added emoticons. The

number of emotional reactions refers to the number of clicks on emoticons by the partici-

pants as an indicator of behavioral engagement, while the level of emotional reactions is re-

lated to on which emoticon participants click as an indicator of emotional engagement. By

using emoticons, participants can state their likes or dislikes for the OLCs. The values of the

emoticons represent the moods of the students to OLCs. In addition, the participants’ com-

ments in the discussions were qualitatively analyzed by two researchers, and the total number

of textual expression was obtained by revealing the words and word patterns expressing emo-

tion. Following the literature review, indicators that can exist in online learning environments

emerged. In particular, indicators used in the study were based on those determined by Hen-

rie, Halverson, and Graham (2015) and subsequent additions and adjustments were made ac-

cording to the scope of the study. These indicators collected in the pool were discussed by

experts and researchers. As a result of the evaluation, the necessary indicators were added,

and indicators that could not be evaluated or obtained from the environment within the

framework were removed. Figure 1 shows the final form of the indicators.

One of the reasons for selecting the indicators given in Fig. 1 is because the data

provided by the Moodle LMS through data logs and reports fall within the scope of

behavioral, cognitive, and emotional engagement. In addition, Henrie, Halverson, and

Graham (2015) reviewed other student engagement studies and revealed indicators in

creating a general framework for online environments. The data provided by the LMS,

which are similar to the indicators suggested by Henrie, Halverson and Graham (2015),

are selected in line with expert recommendations.

Interview form

Following the implementation, interviews were conducted to elucidate the differences

in student engagement and to deepen the quantitative analysis. The interviews were

Fig. 1 Indicators of student engagement
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recorded in a semi-structured interview form. While designing the form, opinions of

three experts (one educational technologist and two educational scientists) were re-

ceived and finalized in line with their suggestions and applied to the 10 EG students.

The interview form included questions regarding their engagement in accordance with

the course materials, discussions, quizzes, and assignments, and also considered the in-

dicators of behavioral, cognitive and emotional engagement.

Research process

The research process consisted of four basic stages (Fig. 2). In the preparation stage,

the researchers decided on plans for design and implementation. The subjects, objec-

tives, humorous elements, indicators of student engagement and OLCs on which the

implementation will be carried out were determined as a draft. The suitability and

scope of these items were evaluated by people who are competent in terms of educa-

tional technologies and humor. The preparation and design stages passed through the

continuous evaluation filter, and these two stages continued cyclically until the final de-

cision. In the design stage, the decisions taken in the first stage were transformed into

Fig. 2 Research process
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products. In the following stage, the 14-week implementation process was initiated by

integrating the OLCs into the LMS, and at the end of the implementation, interviews

were conducted. In the last stage, the researchers collected, analyzed, and interpreted

the quantitative and qualitative data obtained during the implementation, and then pre-

sented the results.

Embedding humorous elements into the OLCs

The distribution of humor elements by subjects, in line with the decisions taken in the

first stage, is shown in Table 2. Humor elements were applied to four different usage

purposes—attention, recall, feedback, and humor break. It is stated that attracting at-

tention in online learning environments has a positive effect on behavioral engagement.

The performance of recalling and learning a subject is related to cognitive engagement,

and improving motivation through feedback and providing cognitive and emotional re-

laxation through breaks also have a positive effect on emotional engagement. Further-

more, all three of these types of engagement are also indicators of online engagement

(Henrie et al., 2015). Table 2 shows the humor elements with usage purposes and

places, which can be an indicator of student engagement, that have been integrated into

the OLCs in line with the suggestions of researchers in the literature.

In addition to the literature, humor elements were determined by qualitative data col-

lected from 16 students who were not included in the experimental and control groups,

and from three experts: a multimedia designer, researcher, and instructional designer in

the field of humor. Since course materials require more learning processes, humor was

embedded in four other different usage purposes. Humor elements in online discus-

sions triggered the discussion both visually and textually. In the quizzes, humor ele-

ments were integrated into the root of the question and answer choices without any

effect on measurement and assessment. The humor elements did not affect the com-

prehensibility of the questions and answers. In the assignments, the instructions were

transformed into a humorous form with visual and textual expressions. Except for the

course materials, humor elements embedded in the OLCs were only used for attention

grabbing and recall as shown in Table 3.

Examples of humorous OLCs presented to the participants during the 14-week im-

plementation are given in the Appendix 1, 2, 3, 4, and 5. Similar content were offered

to the control group without humor. Instead of humorous elements, visual, textual, and

animated contents were presented for attention grabbing, recall, feedback, and break.

The way the OLCs were presented to the study groups is given in Fig. 3. A total of 14

course materials, 4 discussions, 13 assignments, and 5 quizzes were offered to the

Table 2 Humor elements and usage purposes

Attention Recall Feedback Humor break

Where? In the introduction of OLCs Important and difficult
lessons or subjects

Following the
activity or the
exam

Following cognitive
fatigue

How? Images, caricature etc. Humorous text, video
or image

Exaggeration Narrative, images,
humorous text, joke etc.

Who? (Fredrickson & Branigan, 2005;
Shatz & LoSchiavo, 2006)

(Garner, 2006; James,
2004; Lei et al., 2010)

(Berk, 2000) (Garner, 2006; Kher,
Molstad, & Donahue,
1999)
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experimental and control groups during the process. In addition, a total of 67

humorous elements were embedded in all OLCs, including 40 humor elements in

course materials, 4 in discussions, 13 in assignments, and 10 in quizzes.

Data analysis

The data obtained from the interviews were grouped, coded, and expressed under the

themes of engagement indicators by using content analysis. Thus, similarities and dif-

ferences were revealed between the two research groups. The difference between the

experimental and control groups based on student engagement types was analyzed

using descriptive statistics, MANOVA, ANOVA, the independent t test, and the Mann-

Whitney test.

Results
The effect of humor on behavioral engagement

Descriptive statistical results of the indicators of behavioral engagement (IBE) of the

two groups in the online learning components are shown in Table 4.

Table 4 shows that the IBE scores of the EG students are higher than the CG. In

Table 5, MANOVA results are given according to OLCs.

Table 3 Distribution of humor elements by subjects

Topics Humor elements

Attention Recall Feedback Humor break

Basic concepts H1: animation H2: image +
caricature
H3: caricature +
humorous text

H4: exaggerated
applause

H5: funny visual for
programming

Variables and data
types

H6: animation video H7: image
H8: pun

H9: humorous text

Input/output
overview

H10: analogy
H11: pun

H12: humorous text H13: irony +
animation

Output
(application
example)

H14: humorous dialog H15: accent H16: funny photo +
gif

Input (application
example)

H17: irony + animated
character

H18: animated
character

H19: funny photo +
gif

Input/output
statements
reminder

H20: video + image H21: humorous text

Selection
structure
overview

H22: short humorous
video + image

H23: video narration H24: corny joke +
movie section

Selection
structure

H25: gif H26: humorous text
+ irony

H27: podcast with
funny movie line

M28: image + gif

Loop structure H29: caricature + funny
visual for programming
H30: video

H31: humorous
podcast + video

H32: podcast with
funny movie line

H33: photo + irony

Arrays overview H34: animation video +
humorous text

M35: animation
video + humorous
text

One-dimensional
arrays

H36: caricature H37: image
H38: humorous text

H39: podcast with
funny movie line

H40: caricature +
humorous
quotations
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Table 5 shows that considering all the indicators between the EG and CG, there is a sig-

nificant difference in terms of behavioral engagement in course materials (Λ = .783, F(5,

74) = 3.77, p < .05), discussions (Λ = .644, F(5, 50) = 6.22, p < .05), practical assignments

(Λ = .810, F(5, 60) = 2.54, p < .05), and the number of uploaded assignments (Λ = .776,

F(3, 59) = 5.283, p < .05). However, there is no significant difference in terms of the quiz-

zes (Λ = .949, F(4, 63) = 0.786, p > .05). The group variable has a wide impact on the

dependent variables by explaining 21% of the course content, 35% of discussions, 19% of

practical assignments, and 22% of uploaded assignments. An ANOVA test was performed

to reveal the effect of the independent variable on the dependent variable (Table 6).

For course content, there is a significant difference between the EG and CG in terms of

time spent (F(2, 74) = 9.236, p < .05, ɳ2 = 0.114), number of re-studies (F(2, 74) = 4.677, p <

.05, ɳ2 = 0.061), and number of completions ((F(2, 74) = 4.430, p < .05, ɳ2 = .058). However,

there is no significant difference in terms of the number of emotional reactions and the num-

ber of course material viewings (p > .05). In the discussion component, whereas there is a sig-

nificant difference between the groups in terms of number of responses (F(2,50) = 8.60, p <

.05, ɳ2 = .152), number of words (F(2,50) = 16.36, p < .05, ɳ2 = .254) and time spent (F(2,50)

= 6.78, p < .05, ɳ2 = .124) in favor of the experimental group, there is no significant difference

in terms of number of emotional reactions (p > .05). Moreover, in the practical assignment, a

significant difference was found regarding the amount of time spent (F(2, 60) = 4.402, p < .05,

ɳ2 = .071), and number of assignment attempts (F(2, 60) = 10.558, p < .05, ɳ2 = .154). In the

uploaded assignment, there was a significant difference only with the number of assignment

reviews (F(2, 59) = 7.756, p < .05, ɳ2 = .120). However, there was no significant differ-

ence in the number of assignment submissions, the number of practical assignment

reviews and the number of emotional reactions in both assignments (p > .05).

Qualitative analysis was conducted to support qualitative data and to reveal under-

lying causes (Fig. 4).

Humor elements have a positive effect on behavioral engagement with respect to applying

on time, following, continuity, effort, focusing, active and passive participation, and the desire

to apply and applying instantly, but it was observed that humor elements lead to time

Fig. 3 Implementation of OLC
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Table 4 Descriptive statistics for IBE

OLC IBE (f) Group N Mean SD

Course material Time spent (min) CG 37 413.38 293.53

EG 37 631.14 322.16

Study again CG 37 41.43 22.68

EG 37 54.54 29.05

Completion CG 37 37.94 20.64

EG 37 49.24 25.28

Emotional reactions CG 37 5.86 4.71

EG 37 7.64 4.39

Viewing CG 37 7.51 6.09

EG 37 7.43 6.007

Discussion Reponses CG 25 2.28 1.27

EG 25 3.52 1.68

Words CG 25 74.28 47.79

EG 25 136.44 60.14

Time spent CG 25 30.56 22.33

EG 25 51.64 33.74

Emotional reactions CG 25 7.24 5.03

EG 25 7.08 6.62

Practical assignment Assignment submissions CG 30 5.63 2.67

EG 30 6.03 2.25

Time spent CG 30 66.94 37.03

EG 30 94.20 60.76

Assignment reviews CG 30 14.90 11.02

EG 30 17.30 10.67

Assignment attempts CG 30 26.76 21.87

EG 30 47.20 26.60

Emotional reactions CG 30 3.73 2.61

EG 30 4.80 2.52

Uploaded assignment Assignment submissions CG 29 2.86 1.21

EG 30 3.06 .98

Assignment reviews CG 29 8.68 5.30

EG 30 12.30 4.63

Emotional reactions CG 29 3.10 1.20

EG 30 3.00 1.11

Quiz Participation in the quiz CG 30 3.90 1.53

EG 33 4.09 1.40

Time spent CG 30 54.49 29.65

EG 33 61.44 28.12

Quiz reviews CG 30 7.10 3.64

EG 33 8.00 3.50

Emotional reactions CG 30 2.86 1.56

EG 33 2.75 1.22
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management problems in the quiz. For example, a student who studied the course material

on time, underlined: (S5) I was studying the course material a few days after the last day. The

reason I studied on time was because I was curious about the jokes in the materials.”

In addition, a student explains that humorous elements contribute to continuous

study instead of putting off studying the material:

(S1) “For example, you have prepared a video for the “for loop”. There was also a sec-

tion from the movie “The Lord of the Rings” in the video. I like them very much. As

I said, thanks to these humor elements, I was able to study the programming lesson

repeatedly, which I really dislike, without getting bored until the end.” (Time spent)

The humor elements related to behavioral engagement in the assignment especially

increased student effort. A student expressed as follows: “Frankly, I was not a person

who normally does homework, but I was able to do homework because I love humor. I

wish all the assignments were humorous” (Number of homework attempts) (Time

spent) (S10). Finally, it was concluded that while the humor elements in the quizzes

help student focus and increase effort, they have no effect on participation and cause

time problems.

Table 5 MANOVA results for behavioral engagement
OLC Effect Value F Hypothesis df Error df sig. ɳ2

Course material Group Wilks’ Lambda .783 3.771a 5.000 68.000 .004 .217

Discussion Group Wilks’ Lambda .644 6.223a 4.00 45.000 .00 .356

Practical assignment Group Wilks’ Lambda .810 2.541a 5.000 54.000 .039 .190

Uploaded assignment Group Wilks’ Lambda .776 5.283a 3.000 55.000 .003 .224

Quiz Wilks’ Lambda .949 0.786a 4.000 58.000 .539 .051

Table 6 Results of the ANOVA test for IBE
Source Dependent variable (f) SS df MS F p ɳ2

Course material Group Times spent (min) 877233.09 1 877233.095 9.236 .003 .114

Re-study 3178.716 1 3178.716 4.677 .034 .061

Completion 2361.135 1 2361.135 4.430 .039 .058

Emotional reactions 58.865 1 58.865 2.835 .097 .038

Viewing .112 1 .122 .03 .954 .000

Discussion Group Responses 19.220 1 19.220 8.600 .005 .152

Words 48298.320 1 48298.320 16.366 .000 .254

Time spent 5554.580 1 5554.580 6.784 .012 .124

Emotional reactions 0.320 1 0.320 0.009 .924 .000

Practical assignment Group Assignment submissions 2.400 1 2.400 0.393 .533 .007

Time spent 11146.614 1 11146.614 4.402 .040 .071

Assignment reviews 86.400 1 86.400 .734 .395 .012

Assignment attempts 6262.817 1 6262.817 10.558 .002 .154

Emotional reactions 17.067 1 17.067 2.587 .113 .043

Uploaded assignment Group Assignment submissions 0.617 1 0.617 0.508 .479 .009

Assignment reviews 192.205 1 192.205 7.756 .007 .120

Emotional reactions 0.158 1 0.158 .117 .733 .002
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The effect of humor on cognitive engagement

The effect of humor on the indicators of cognitive engagement (ICE) was examined

and Table 7 shows whether there is a significant difference in terms of the course mate-

rials, quizzes, and discussions.

Table 7 shows that the difference is significant in favor of the EG in terms of simultaneous

review of different activities within the scope of the course material (p < .05). However, no

significant difference was found between the two groups in terms of the activity scores (p >

.05). In addition, there was a significant difference between the quiz scores in favor of the

EG (p < .05). In the discussion, while there was no significant difference in terms of textual

expression (p > .05), it was found that there was a significant difference in terms of simul-

taneous review of different activities (p < .05). The MANOVA and ANOVA tests were

employed to reveal whether there was a significant difference between the indicators of the

assignment for cognitive engagement as shown in Table 8.

Table 9 indicates that there is a significant difference between the EG and CG in

terms of cognitive engagement of practical assignment (Λ = .765, F(2, 60) = 8.760, p <

.05). In addition, there is a significant difference in terms of cognitive engagement re-

lated to uploaded assignment (Λ = .837, F(2, 59) = 5.456, p < .05). The group variable

has a wide impact on dependent variables. The ANOVA test was performed to deter-

mine the source of the significant difference (Table 10).

There is a significant difference between the EG and CG in terms of the practical assign-

ment score (F(2, 60) = 15.662, p < .05, ɳ2 = .213). In addition, a significant difference was

found between the simultaneous review of various activities and the practical assignment (F(2,

60) = 4.141, p < .05, ɳ2 = .067). There was a significant difference between the CG and EG in

terms of uploaded assignment (F(2, 59) = 10.913, p < .05, ɳ2 = .161) but no significant

Fig. 4 Codes for behavioral engagement from the interview
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difference was found in terms of the simultaneous review of different activities with the num-

ber of uploaded assignments (p > .05). In addition to the quantitative analysis, qualitative data

were obtained by conducting interviews with students (Fig. 5).

Humor usage has a positive impact on cognitive engagement in the online learning envir-

onment in terms of recall, facilitating learning, redirecting to different sources, problem

solving, and cognitive effort, amongst others. Besides the positive effects, however,

humorous elements performed in the online quizzes resulted in disrupting student concen-

tration. A student emphasized that humor elements in the course materials facilitate learn-

ing as follows: (S1) “I can say that I was both having fun and learning comfortably without

getting bored thanks to these nice integrated things. Meanwhile, a student expressed that

humor could assist in self-regulation: (S5) I studied the materials regularly throughout the

semester. The reason I studied was usually to learn. In the meantime, I even logged in to

watch the humor.” Although humor elements help in developing different ideas and prob-

lem solving, they may cause redundant sharing in the discussion forum. A student asserts

the situation: (S10) “It encourages people when there are humorous discussions. But, I am

not quite sure whether it is written for learning purposes or just for entertainment.”

In assignments, a student stated that humor elements help to understand the task

better and increase cognitive effort:

“I was surprised and could not perceive when I met the humor at first, but I had fun

with the assignment towards the end. I had laughed a lot in the “My Dream-My Life”

homework. I did that homework and got a good score.” (Homework Score) (S4)

It is noteworthy, however, that humorous elements can disrupt concentration in

quizzes. However, as it can be seen from the student statements, humorous elements

Table 7 Comparison of indicators of cognitive engagement scores

OLC Independent variables (f) Group N Mean SD t df sig.

Course material Simultaneous review of different activities CG 37 15.08 10.026 2.978 72 .004

EG 37 23.57 14.137

Activity score CG 37 20.45 7.636 1.748 72 .085

EG 37 23.78 8.728

Quiz Quiz score CG 30 72.24 13,23 3.595 61 .001

EG 33 83.36 11,29

OLC Group N Mean rank Sum of ranks U sig.

Discussion Textual expression CG 25 24.30 607.50 282.500 .538

EG 25 26.70 607.50

Simultaneous review of different activities CG 25 18.70 467.50 142.500 .001

EG 25 32.30 807.50

Table 8 Descriptive statistics for assignments

Practical assignment Uploaded assignment

Group N Mean SD N Mean SD

Assignment score CG 30 75.48 11.25 29 64.47 12.57

EG 30 85.35 7.74 30 75.91 13.96

Simultaneous review of different activities CG 30 5.66 4.18 29 3.89 2.35

EG 30 8.23 5.49 30 4.90 2.13
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can also positively affect students in giving correct responses in quizzes. In general, ex-

cept from disrupting concentration in quizzes and redundant sharing in discussions,

humorous elements have a positive effect on cognitive engagement.

The effect of humor on emotional engagement

An independent sample t test and Mann-Whitney U test were performed to measure

the effect of humor on emotional engagement. The results are given in Table 11.

Table 11 shows that there is a significant difference in favor of the experimental group

(emotional response levels and the number of emotional expressions) in terms of course

material, assignments, discussions, and quizzes (p < .05). In addition, qualitative data was

obtained to support and deepen the quantitative data (Fig. 6).

Humor elements in OLCs have a positive function on attention, liking the course, reducing

boredom, motivation, ice-breaking, reducing fear, and stress. There are many student expres-

sions indicating that the uninteresting environment brought by the difficulty of programming

teaching can be overcome with humor. In this context, a student underlined that humor,

which is a tool for laughing and entertainment, has a positive effect on reducing boredom as

follows: (S1) “I was having fun while studying, I was not bored. I would not have watched this

much unless it was humorous. I could not even get on the platform sometimes.” Furthermore,

another student stated that humorous elements encourage her/him to comment: (S3) “I had

the courage to comment because the discussion forum was humorous.” Within the assign-

ments, humorous elements can reduce the fear towards homework. Most students stated that

the assignments during the course period causes negative thoughts and this fear can be elimi-

nated by using humor. For example, a student expressed the situation as follows: (S1) “The

first time the instructor uploaded some homework, we were afraid. But as I saw the humorous

homework, it did not happen again. As I said before, I liked the “Nusret” humor.”

Unlike behavioral and cognitive engagement, the positive effect on the quiz compo-

nent was reflected by emotional engagement. It was expressed by some students that

the tension before and during the quizzes could be reduced by humor. A student

asserted: (S7) “We are nervous enough during the quiz. Humor makes me laugh in the

quiz. I can focus more comfortably.” Thus, humorous elements give a feeling of relax-

ation and can also reduce stress.

Conclusion
When the indicators of behavioral engagement are considered holistically, apart from the

quizzes the humorous elements used in the course materials, discussions, and assignments

Table 9 Results of the MANOVA for cognitive engagement about assignment

Effect Value F Hypothesis df Error df sig. ɳ2

Practical assignment Group Wilks’ Lambda .765 8.760a 2.000 57,000 .000 .235

Uploaded assignment Group Wilks’ Lambda .837 5.456a 2.000 56.000 .00 .163

Table 10 Results of the ANOVA test for ICE regarding the assignments
Source Dependent variable (f) SS df MS F sig. ɳ2

Practical assignment Group Homework score 1461.442 1 1461.442 15.662 .000 .213

Simultaneous review of different activities 98.817 1 98.817 4.141 .046 .067

Uploaded assignments Group Homework score 1930.652 1 1930.652 10.913 .002 .161

Simultaneous review of different activities 14.848 1 14.848 2.945 .092 .049
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have a positive effect. Humorous elements in OLCs contribute to applying on time, follow-

ing the course, continuity, focusing, and effort. In addition, humor usage has a positive effect

in terms of the number of responses given by the students, the number of words, and the

time spent in discussions, while it does not have any effect on the number of emotional re-

actions. The positive effects of humorous elements for behavioral engagement in the discus-

sion help to maintain active participation and tracking of discussion topics. In practical

assignments, the humorous element has a positive effect on the indicators of behavioral en-

gagement, including the time spent and number of assignment attempts; but in contrast,

has no effect on the number of assignment reviews, assignment submissions, and emotional

Fig. 5 Codes for cognitive engagement from the interview

Table 11 Comparison of indicators of emotional engagement scores
OLC Indicators (f) Group N Mean SD t df sig.

Course material Emotional reactions CG 37 2.91 0.35 12.119 72 0.00

EG 37 4.21 0.54

Uploaded assignment Emotional reactions CG 29 2.81 0.49 10.604 57 0.00

EG 30 4.11 0.44

Group N Mean Rank Sum of Ranks U sig.

Practical assignment Emotional reactions CG 30 16.03 481.00 16.000 0.00

EG 30 44.97 1349.00

Discussion Textual expressions CG 25 19.50 487.50 162.500 0.00

EG 25 31.50 787.50

Emotional reactions CG 25 15.52 388.00 63.000 0.00

EG 25 35.48 887.00

Quiz Emotional reactions CG 30 16.03 481.00 16.000 0.00

EG 33 44.97 1349.00
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reactions. Regarding the uploaded assignment figures, a positive effect is seen on the num-

ber of assignment reviews, attempts, and emotional reactions. The humorous elements that

have the potential to develop behavioral engagement related to online assignments contrib-

ute to creating a desire to do homework, providing study follow-up, encouraging effort, and

completing homework in a short period of time. In the quizzes, there was no significant dif-

ference between the groups on the indicators of behavioral engagement. The humor ele-

ments used in quizzes can partially provide student focus and effort by reducing stress and

anxiety but may cause time management problems during the exam.

Humorous elements improved cognitive engagement in all OLCs except for quizzes.

Humor in the course material improved cognitive engagement. Humorous elements have

an essential role in helping students to recall, enabling discovery, directing to different

sources, sharing information with others, self-regulation, making a cognitive effort and fa-

cilitating learning. In addition, the use of humor has a partially positive effect on cognitive

engagement in discussions. This effect reflects on acquiring different ideas, peer learning,

exampling, and problem-solving processes. However, humorous discussions also create re-

dundant sharing subsequently affecting cognitive engagement negatively. In assignments,

humor improves cognitive engagement where it helps in understanding, facilitating problem

solving, increasing cognitive effort, and redirecting to different source materials. In the quiz-

zes, cognitive engagement developed significantly higher in the EG. As it contributes to cogni-

tive engagement, the use of humor to reduce stress may cause partial anxiety problems

because addressing the humor may disrupt student concentration. Finally, humor has the po-

tential to improve emotional engagement in all OLCs. Humorous elements have a positive ef-

fect on attention, liking the course, reducing boredom, motivation, encouragement, social

interaction, ice breaking, reducing the fear of homework, reducing stress, and in changing

Fig. 6 Codes for emotional engagement from the interview
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perspectives towards the exam. Figure 7 indicates the audience characteristics, the method of

using humor in the application process, the structure of the programming course and the fea-

tures of the humorous elements; and also shows how the features of the online learning envir-

onment affect the behavioral, emotional, and cognitive engagement of students. It was also

determined that the use of humor generally contributed positively to the course under the

various themes.

Discussion
Humorous elements can support achieving expected behaviors from students and ensuring

their active participation in learning the content thus, providing a positive effect on learning

performance. Summerfelt, Lippman, and Hyman Jr (2010) determined that the humorous ele-

ments in course material developed a positive perspective towards learning, allowing the stu-

dent to spend more time in the material and to study the course materials until the end. In

this study, the indicators of behavioral engagement in the course materials differ significantly

in favor of the EG. Moreover, the humorous elements enabled students to put in more effort

in redirecting to different activities. The student’s redirection to other activities during the

course study was considered as self-regulation. Self-regulation is considered to be one of the

indicators of cognitive engagement (Fredricks et al., 2004). At this point, humorous elements

in the course materials can provoke curiosity towards learning. Maralani (2016) designed a

creative learning environment with humorous elements and found that this environment had

a positive effect on cognitive, emotional, and motivational self-regulation. Garner (2006) states

that the use of humor in lectures makes students recall concepts more easily. In this study,

Fig. 7 Factors affecting student engagement
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humorous textual expressions and word games integrated within the course content helped

students recall.

The boredom and fatigue-reducing effect of humor can facilitate learning indirectly.

Humorous elements in the course material also had a positive effect on the level of emotional

reaction in terms of emotional engagement and made a significant difference in favor of the

EG. This can arise due to humorous elements triggering positive emotions. Humor acts as an

effective variable on a subject in learning environments and plays the role of trigger in increas-

ing students’ emotional engagement (Hoad, Deed, & Lugg, 2013). Bieg et al. (2018) states that

in performing the role of triggering these emotions, instructors are able to attract the attention

of the student by using various humorous visuals, thus making it easier for students to recall.

The use of humor can overcome boredom of the content (Stambor, 2006) and thus, positively

change students’ perspectives towards the course (Lesser, Pearl, & Weber III, 2016). This

shows that positive emotions have the feature of triggering the development of emotional en-

gagement (King, McInerney, Ganotice Jr, & Villarosa, 2015). Humor plays an important role

in actively participating in turning the discussion environment into a natural and sincere en-

vironment, eliminating the feeling of necessity, and providing a comfortable environment akin

to social media. Martin and Bolliger (2018) stated that an ice-breaking environment should be

created to contribute positively to behavioral engagement in online discussions. In addition,

Kara and Yildirim (2020) emphasized the importance of establishing the human element,

which indicates the social aspect of interaction is the optimal behavior in online learning envi-

ronments. One of the contributions of humor in online discussions is to ensure continuity in

the discussion process. The positive effect of the usage of humor in discussions has been ad-

dressed similarly in various other studies; that it allows students to express themselves easily

without any hesitation, and thus enables students to participate actively (Berge, 2017). Os-

borne, Byrne, Massey, and Johnston (2018) asserted that integrating interesting elements to

the discussions would make the students wonder what kind of humor elements will be in the

next discussion. Furthermore, the simultaneous participation in different activities in online

learning environments is associated with self-regulation. In this study, humorous elements

were perceived as a method whereby students engaged in varied activities in order to improve

their learning performance. Humorous elements can also positively affect students’ learning

performance and their cognitive engagement. Richardson and Ice (2010) stated that the de-

gree of comfort and confidence of discussion environments is an important factor for their

high cognitive engagement. Lujan and DiCarlo (2016) state that humor positively affects en-

gagement to the course creating a bridge for student interaction. Another result is that humor

has the potential to break the ice in discussion environments. Similarly, humor breaks the ice

and enables students to participate in more active learning processes (Miller et al. 2017).

Moreover, Lamminpaa and Vesterinen (2018) state that humor has an essential role in social

interaction during collaborative inquiry learning in discussion environments, indicating that

humor has positive effects on emotional engagement in online discussions in terms of social-

izing, motivation, and interaction. The jokes specific to the target audience in the assignments

evoked a desire to practice. Wanzer et al. (2010) emphasized that humor can motivate stu-

dents and provide effort for more educational activities. Indeed, Romero and Cruthirds (2006)

stated that people can engage in creative problem solving in humorous environments. It

emerged from student responses that humorous assignments can make positive contributions

to behavioral engagement, as humor makes us think differently and starts as fun and leads to

problem solving. According to Batu, Bower, Lun, and Sadanand (2018), achievement scores in
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assignments are one of the main factors that enable cognitive progress. Self-regulation in on-

line learning environments has a meaningful relationship in terms of three types of engage-

ment (Sun & Rueda, 2012). When evaluated from this perspective, it is noteworthy that the

indications of self-regulation, online assignment scores, and the number of concurrent views

of activities are sufficient indications of cognitive engagement. Another effect of humor usage

in online assignments is that it enables students to engage in a more effort cognitively and

help direct them to different source materials. However, Bolkan and Goodboy (2015) argued

that students’ cognitive efforts should not be increased for humor to affect cognitive learning.

In this study, humor directed cognitive effort and provided cognitive engagement by affecting

their cognitive learning positively. Due to the humorous elements specific to the target audi-

ence in the assignments, the assignments attracted more attention. Moreover, while humor

can reduce fear and stress, it has the potential to increase self-confidence and motivation

(Garner, 2006). Providing attention, motivation, and self-confidence are primary reflections of

emotional engagement.

Although there were students who stated that the humorous elements in the quizzes con-

tributed positively to their focus, there were no different developments from the control group

in terms of the indicators of behavioral engagement in the quizzes. The reason why there is

no significant difference between the groups in the numbers of participation in the quizzes

may be because students felt obligated to participate in the quizzes irrespective of whether the

quizzes have humor. Moreover, humorous elements help students to focus more easily be-

cause they break the trepidation of the exam and reduce stress thus, having a relaxing effect.

These evaluations are similar to the findings of Berk (2000) who performed humorous quizzes

in a face-to-face learning environment and found that different types of humorous questions

reduce anxiety and stress. According to Abney, Amin, and Kibble (2017), one of the important

factors affecting behavioral engagement to online quizzes is the fear that it is seen as the con-

firmation of failure. Similarly, in the current study, the humorous elements are thought to be

overshadowed by exam anxiety. The quiz scores of the EG and CG were compared in terms

of cognitive engagement in the quizzes and it was concluded that the usage of humor revealed

a significant difference between the groups. Success in quizzes is seen as an indicator of stu-

dents’ metacognitive behavior (Abney et al., 2017). For this reason, the score in the quizzes

has been determined as an indicator of cognitive engagement and the effects of humor in the

course material have been observed with respect to these scores.

In this study, behavioral, cognitive, and emotional engagement was discussed in terms

of course materials, class discussions, assignments, and quizzes concerning online

learning. Further studies can be conducted by adding new components to cover the

online learning process more thoroughly. Furthermore, future research may focus on

just one component, which may provide in-depth investigation. In addition, differences

in the indicators of student engagement between the two groups was examined and

detailed with qualitative data. However, the study did not address indicators changing

within the process. In future studies, the changes of humor effects on the indicators of

the student engagement process can be observed. The effect of student engagement

was examined using humor elements for four different usage purposes: attention, recall,

feedback, and humor break. Online engagement can be further investigated by examin-

ing a variety of usage purposes of humor elements. Finally, the number of student

engagement indicators can be increased, or it can be reduced to focus on a specific

subject.
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Appendix 1. Example video for “For Loop” with “Thug Life Music” (H30)

Appendix 2. Example of humorous assignment with “Nusret” character

Erdoğdu and Çakıroğlu Research and Practice in Technology Enhanced Learning            (2021) 16:9 Page 21 of 25



Appendix 3. Example of humorous assignment. Instructor character giving
too much homework was animated by caricature

Appendix 4. Example of humorous quiz. Humorous answers do not affect
measurement and assessment
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Appendix 5. Example of humorous discussion
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