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This study aims to determine the learning activity methods (technology-
based, game-based, art-based, discussion, experimental and calculation-
based) that the students attended the most and the least, and reveal the
predictive status of the activity characteristics (attractiveness,
instructiveness and usefulness) and the target audience in the engagement
of the students. A researcher-developed self-report questionnaire was
implemented to 4416 students from preschool to university level in a
science festival. Descriptive statistics and multinomial logistic regression
analysis were used to analyze the data. The findings indicated that the
highest engagement rate was for games-based activities, while the lowest
was for technology-based activities. Additionally, the attractiveness,
instructiveness of the activity, and the target audience predicted students'
engagement in the learning activity. Consequently, increasing the
attractiveness of the activity affects the probability of engaging in
technology-based, game-based, and art-based activities over calculation-
based. Similarly, increasing the instructiveness of the activity affects the
probability of engaging in calculation-based activities over technology-
based and art-based activities. The findings also showed that elementary
and middle school students had similar preferences for engaging in
learning activities, while high school students did not. However, the
usefulness of the activity was not a predictor variable. The potential
reasons for the findings were discussed and some recommendations were
proposed.

Introduction

Various frameworks (e.g., European Key Competencies for Lifelong Learning, The
P21 Framework) are proposed to raise the human profile needed in the future in social and
economic contexts. It is possible only with effective learning environments that can be
formal, nonformal, or informal. The learning environment is "the intellectual, social,
emotional, and physical environments in which students learn” (Ambrose, Bridges, DiPietro,
Lovett, & Norman, 2010, p.170). Therefore, learning environments have an impact on student
learning outcomes (Cayubit, 2022; Hanrahan, 1998; Malik & Rizvi, 2018; Opdenakker &
Minnaert, 2011; Usman & Madudili, 2019) and promote the skills and competencies proposed
by these frameworks (Agaoglu & Demir, 2020; Qian & Clark, 2016).
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The fundamental task of an instructor is to find effective ways to engage students in the
learning environment. One of these ways is through learning activities. The learning activity
can be defined as a bridge between the learners and the learning outcome. Learning activities
include examples from games to computer simulations. Furthermore, learning activities allow
students to develop mental skills and analysis abilities (da Silva Clarindo, Miller & Kohle,
2020), promote student engagement (Gunes, Arikan & Cetin, 2020), and increase students’
achievements in addition to helping teachers design teaching/learning processes (Nasrullah,
Khan, Matiullah, Kamal & Khan, 2017).

Most researchers reported the effectiveness of different learning activities. For example, Zhu
(2012) stated that guessing games, discussion activities, and role-playing could improve
student communication skills. Similarly, Anwer (2019) found that teaching with hands-on
activities significantly increased students’ interests and academic achievements. Furthermore,
different studies revealed the effect of game-based activities on the development of personal,
social, language, and fine motor skills of individuals (Arcagok, 2021; Taner Derman, Sahin
Zeteroglu & Ergisi Birgul, 2020). Other studies reporting the effect of art-based activities on
conceptual understanding of chemistry (Danipog & Ferido, 2011), eco-awareness, and
environmental knowledge (Staples, Larson, Worsley, Green, & Carroll, 2019), in addition to
studies regarding the positive effects of various activities such as laboratory, coding, and
discussion on students' science understanding, self-efficacy perception, attitudes. (Gericke,
Hogstrom & Wallin, 2022; Green, 2012; Kasalak & Altun, 2020; Shana & Abulibdeh, 2020;
Towsend, 2012; Yildiz & Seferoglu, 2021).

The preferred teaching method is an essential factor affecting students' learning (Fernandez-
Garcia, Maulana, Inda-Caro, Helms-Lorenz & Garcia-Perez, 2019; Inda-Caro, Maulana,
Fernandez-Garcia, Pena-Calvo, Rodriguez-Menendez & Helms-Lorenz, 2019). However,
their influences on students’ involvement/engagement are also important. Therefore, this
study primarily examines the learning activity methods that students engaged primarily in and
the factors that affect their engagement in these activities. There are some reasons for this
research. One reason is the study by Agaoglu and Demir (2020), which states that designing
appropriate activities can promote the skills of the 21st century. The other reason is the results
of studies reporting the relationship between student engagement and learning activities
(Oncu & Bichelmeyer, 2021; Swarat, Ortony, & Revelle, 2012; Thomas, Pavlechko &
Cassady, 2019).

Karns (2005) expressed that internships, class discussions, and case analyses with the most
preferred reasons for enjoyable, challenging, and real-world practices were the most engaging
learning activities for marketing students. Similarly, Simonds and Brock (2014) reported that
older students mainly watched the lecturer's videos, while the younger students engaged
mainly in interactive learning activities in an online course. In English reading and writing
lessons, visualised materials such as PowerPoint presentations had the highest engagement,
while pair or group work had the lowest (Nam & Seong, 2020). Additionally, English
Language Teaching students were interested in teacher-centred activities such as listening,
grammar, and pronunciation and focused more on the funny aspects of the activities rather
than instructional (Sanchez, 2017).

Rare studies of student engagement and learning activity indicate the need for further studies.
In this context, this study aims to determine the learning activity methods that students mainly
engaged in and reveal the predictive status of activity characteristics (attractiveness,
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instructiveness, and usefulness) and the target audience in the engagement of the students.
The originality of the study is based on two aspects. Firstly, this study focusses on various
activity methods, including multiple learning topics. Secondly, it presents findings regarding
the participation of a wide range of grades in learning activity methods.

The results of this study directly contribute to instructional planning. Determining the
predictive status of the activity characteristics in student engagement will allow teachers to
improve their instruction. Teachers will also be informed about the factors considered when
designing in- or out-of-classroom activities. Similarly, determining the predictive status of the
target audience will allow teachers to design effective learning environments for students with
different grades. Therefore, it potentially increases students' learning outcomes, such as
motivation and academic achievement. The following research questions were addressed in
this study:

e Which learning activity method has the highest rate of students’ engagement?
e Do the characteristics of the activity and the target audience predict the students’
engagement in learning activities?

Method

This study used a quantitative survey method. The reason for choosing this method is
to determine students’ engagement in learning activity methods in a science festival. The
study used the cross-sectional survey method since the data were collected at just one point
(Fraenkel & Wallen, 2009).

Participants

The study originated from a city-wide science festival arranged between 29 September
and 1 October 2022 in Turkey. During the festival, students with different grades experienced
activities based on their desire and learning needs. At the end of each activity, they were
asked to answer questions related to the activity. Therefore, the study participants were
selected based on random sampling, as Fraenkel and Wallen (2009) stated.

Data on demographic information of students are presented in Figure 1.
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Figure 1. Distribution of students according to gender and grades
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The total number of participants was 4416, and 55% were female (2428 out of 4416). Two
thousand six hundred thirteen students were from middle schools (59.17%), 689 students were
from preschools (15.60%), 517 students were from elementary schools (11.71%), 343
students were undergraduates (7.77%), and 254 students were from high schools (5.75%) in
decreasing order, respectively.

Data Collection

The Attendees’ Comments Form, a self-report survey, was used as a data collection

tool. The author developed it to obtain information about the selection of learning activity
methods by students and the reasons for their selection. The form includes four main
questions: gender, group, activity name, and comments. The comment part has a Likert-type
scoring method and asks students to score the attractiveness, instructiveness, adequacy of the
activity coordinator, the scheduled time, and usefulness between '5 for Excellent' and '1 for
Poor'. However, scores on the adequacy of the activity coordinator and the scheduled time
were not included in the analysis due to the research problem. The validity of this self-report
survey was provided through expert views. In this regard, the survey questions were reviewed
by three academics: two from the fields of measurement studies and one from the field of
science education. All agreed on the suitability of the survey.
Data were collected by implementing the data collection tool directly to participants after they
experienced the activity. Direct implementation was preferred because of the high amount of
data. All questions were organised as multiple choice questions because they facilitated the
answering process and allowed the researcher to obtain standardised data.

Data Analysis

Descriptive statistics were used to analyse the first research question, while
multinomial logistic regression (MLR) was used for the second research problem. MLR
predicts membership between variables with more than two categories (Field, 2009).

Multicollinearity was checked first to determine whether the data were appropriate for MLR
analysis. For this, the correlation coefficients between the predictive variables were calculated
and there were no multicollinearity found. Furthermore, the statistical tests were interpreted
based on a .0125 value, calculated by dividing the standard p-value by the total number of
predictor variables to eliminate the Type | error, as Tabachnick and Fidell (2007) proposed.
Finally, the calculation-based activity method (CBA) was selected as a reference category.

Ethics Committee Approval

All data collection tools and informed consent forms were reviewed and approved by
the Pamukkale University Social and Human Sciences Research and Publication Ethics
Committee (25.02.2022/ Document Number: 175306)

Results

The analyses on the first research question showed that 36.53% of the students
engaged in game-based activities (GBA), while only 7.61% engaged in technology-based
activities (TBA).
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Figure 2. Engagement of students in learning activity methods

Note. The x-axis shows the number of students who are engaged in a specific learning activity
method.

GBA: game-based activities; EA: experimental activities; DA: discussion activities; CBA: calculation-
based activities; ABA: art-based activities; TBA: technology-based activities

Regarding the second research problem, the outcome variable was the learning activity
method, which has six categories (technology-based activities [TBA], experimental activities
[EA], calculation-based activities [CBA], art-based activities [ABA], discussion activities
[DA], and game-based activities [GBA]). In contrast, the predictor variables were
attractiveness, instructiveness, usefulness of the activity, and target audience. Table 1 shows
the variables in the new model.

Table 1 Summary of case processing

N Marginal percentage
TBA 336 7.6%
EA 968 21.9%
. GBA 1613 36.5%
Activity method DA 546 12 4%
ABA 435 9.9%
CBA 518 11.7%
preschool 689 15.6%
elementary 517 11.7%
Target audience middle school 2613 59.2%
high school 254 5.8%
undergraduate 343 7.8%
Valid 4416 100.0%
Missing 0
Total 4416
Subpopulation 208?

a.The dependent variable has only one value observed in 96 (46.2%) subpopulations.

Table 2 indicates whether the new model with predictive variables was better than the original
model.
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Table 2 Model Fitting Information

Model Model-fitting criteria Likelihood ratio tests

AIC BIC -2 Log-likelihood X2 df P
Intercept Only 3849.49 3881.46 3839.49 -
Final 1641.67  1897.39  1561.67 2271.82 8% 000
*p<.0125

Table 2 shows the data on the suitability of the new model. A decrease in AIC and BIC values
implies that the new model is better (Field, 2009). Furthermore, the chi-square statistics,
which test the decrease in unexplained variance between the original and new models, are
significant (p<.0125). All these values indicate that the new model is more appropriate than
the original one.

Additionally, Table 3 was examined to determine whether the data suited the model.

Table 3 The Goodness of Fit Indices

X2 df p
Pearson 1204.31 1000 .000*
Deviance 883.94 1000 .996

*p<.0125

Pearson and deviance statistics with no significant values show that the new model is good
(Karagoz, 2017). However, as shown in Table 3, there is a problem with Pearson's statistics. It
may stem from the data overdispersion and can be checked by dividing chi-square values by
the degree of freedom (Field, 2009). According to this formula, the probability of
overdispersion for Pearson's statistics is 1.17, while 0.87 for deviance statistics. The fact that
both values are close to the ideal value of 1 shows that there is no overdispersion problem.

The pseudo-R2 values, used to determine the predictive strength of the model, are 0.40 for
Cox and Snell and 0.42 for Nagelkerke. Although these values show which percentage of
dependent variables is explained by independent variables, according to Karagoz (2017),
there is no consensus on its interpretation.

Previous findings indicated that the new model with predictive variables is better than the
original model; however, the likelihood ratio test was examined to determine which predictive
variable(s) is/are significant for the model. Table 4 shows the results of the likelihood ratio
test.

Table 4 Likelihood ratio test results

Model-fitting criteria Likelihood ratio tests
Effect AIC of the BIC of the -2 log-likelihood of the X2 of

reduced model reduced model reduced model P
Intercept 1641.67 1897.39 1561.672 .000 0o .
attractiveness 1705.98 1929.73 1635.98 74.31 5 .000*
instructiveness 1680.47 1904.22 1610.47 48.80 5 .000*
usefulness 1638.68 1862.43 1568.68 7.01 5 .220
target audience 3670.05 3797.91 3630.05 2068.38 20 .000*

Notes. The chi-square statistic is the difference in -2 log-likelihoods between the final and reduced
models. The reduced model is formed by omitting an effect from the final model. The null
hypothesis is that all parameters of that effect are 0.

a. This reduced model is equivalent to the final model, because omitting the effect does not increase

the degrees of freedom. *p<.0125
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Table 4 shows that the attractiveness of the activity (X?(5) = 74.31, p<.0125), instructiveness
(X3(5) = 48.80, p<.0125), and the target audience (X?(20) = 2068.38, p<.0125) have
significant effects on students’ engagement in the learning activity method, while the
usefulness of the activity does not (X3(5) = 7.01, p>.0125).

Table 5 shows the regression coefficients and their significance for the predictive variables in

the new model.

Table 5 Parameter Estimates

95% CI for the odds ratio

B (SE) Odds ratio Lower bound Upper bound

TBA vs. CBA

Intercept -.63 (.61)

attractiveness .56 (.14)* 1.75 1.33 2.29
instructiveness - 72 (.14)* 49 .37 .64

usefulness -19(.13) .83 .65 1.07

preschool 18.67 (2067.30) 128370896.79 .000 »

elementary 20.24 (.43)* 617395108.41 268469805.97 1419812252.29
middle school 1.88 (.23)* 6.55 4.14 10.34

high school 4.24 (.38)* 69.63 33.29 145.63
undergraduate 0°

EA vs. CBA

Intercept -1.00 (.56)

attractiveness 225 (.12) 1.25 .99 1.59
instructiveness -.30(.13) 75 .58 .96

usefulness -12 (\12) .89 71 111

preschool 23.01 (2067.30) 9879732726.00 .000 b

elementary 21.72 (.33)* 2704550511.15 1419326137.32 5153567791.80
middle school 2.37 (.20)* 10.70 7.28 15.73

high school 3.90 (.36)* 49.38 24.47 99.64
undergraduate 0°

GBA vs. CBA

Intercept -3.20 (.64)

attractiveness 31 (11)* 1.37 1.09 1.70
instructiveness -25(.12) .78 .61 .99

usefulness -14 (\11) .87 .70 1.08

preschool 24.69 (2067.30) 52739024630.58 .000 p

elementary 24.69 (.46)* 52559552575.70 21196661843.12 130327434923.66
middle school 4.80 (.39)* 121.81 56.68 261.76

high school 4.03 (.53)* 56.41 19.83 160.52
undergraduate 0°

DA vs. CBA

Intercept -1.60 (.62)

attractiveness -.09 (.12) 91 73 1.14
instructiveness -.09 (.13) .92 71 1.19

usefulness -18 (.12) .84 .67 1.05

preschool 3.42 (2882,51) 30.49 .000 b

elementary 22.29 (.46)* 4793005997.11 1965839364.70 11686054771.74
middle school 3.82 (.35)* 45.53 22.98 90.22

high school 3.94 (.49)* 51.43 19.72 134.14
undergraduate 0°

ABA vs. CBA

Intercept -4.50 (.76)

attractiveness .87 (.16)* 2.38 1.74 3.24
instructiveness -51 (.14)* .60 .46 .79

usefulness .05 (.13) 1.05 .81 1.37

preschool 18.83 (2067.30) 149773096.41 .000 b

elementary 21.82 (.46) 2996600651.46 2996600651.46 2996600651.46
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middle school 2.82 (.25)* 16.82 10.34 27.37
high school 2.66 (.47)* 14.22 5.63 35.95
undergraduate 0° . . :

Notes. a. The reference category is calculation-based activities

b. The floating point overflow occurred while computing this statistic. Its value is, therefore, set to
system missing.

c. This parameter is set to zero because it is redundant.

*p<.0125

Technology-based activities vs. Calculation-based activities

According to Table 5, the attractiveness of the activity is an important factor for students’
engagement in TBA instead of CBA (B= .56, Wald x?(1)= 16.24, p<.0125). The odd ratio
shows that increasing the attractiveness of the activity affects the probability of engaging in
TBA over CBA 1.75 times more. The activity's instructiveness is an essential factor for
engaging in TBA instead of CBA (B= -.72, Wald x?(1)= 27.44, p<.0125). The odd ratio
shows that increasing the instructiveness of the activity affects the probability of engaging in
TBA over CBA 0.49 times less. In other words, instructiveness affects the probability of
engaging in CBA over TBA 2.04 (1/0.49) times more. Further, being an elementary (B=
20.24, Wald x?(1)= 2269.40, p<.0125), middle (B= 1.88, Wald x?(1)= 64.87, p<.0125), or
high school student (B= 4.24, Wald x?(1)= 127.03, p<.0125) is significant factor in engaging
in TBA instead of CBA. Accordingly, elementary school students are 617395108.41 times
more likely to engage in TBA than CBA compared with undergraduates. Similarly, middle
school students are 6.55 times and high school students are 69.93 times more likely to engage
in TBA than CBA compared with undergraduates.

Experimental Activities vs. Calculation-Based Activities

As seen in Table 5, the target audience is the only significant factor in engaging in EA
instead of CBA. Accordingly, elementary school students are 2704550511.15 times more
likely to engage in EA than CBA than undergraduates. Similarly, middle school students are
10.70 times more likely to engage in EA than CBA, while high school students are 49.38
times more.

Game-based activities vs. Calculation-based activities

The attractiveness of the activity is a significant factor for engaging in GBA instead of
CBA (B= .31, Wald x?(1)= 7.60, p<.0125). The odd ratio shows that increasing the
attractiveness of the activity affects the probability of engaging in TBA over CBA 1.37 times
more. Furthermore, being an elementary (B= 24.69, Wald x%(1)= .00, p<.0125), middle (B=
4.80, Wald x2(1)= 151.40, p<.0125), and high school student (B= 4.03, Wald x?(1)= 57.13,
p<.0125) are significant factors for engaging in GBA instead of CBA. Accordingly,
elementary school students are 52559552575.70 times more likely to engage in GBA than
CBA compared with undergraduates. Similarly, middle school students are 121.81 times, and
high school students are 56.41 times more likely to engage in GBA than CBA compared with
undergraduates.

Discussion activities vs. Calculation-based activities

Only the target audience is influential in selecting DA instead of CBA, as in EA. For
example, according to Table 5, elementary school students are 4793005997.11 times more
likely to engage in DA than CBA than undergraduates. Similarly, middle school students are
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45.53 times more likely to engage in DA than CBA, while high school students are 51.43
times more.

Art-based activities vs. Calculation-based activities

Table 5 shows that the attractiveness of the activity is a significant factor in engaging
in ABA instead of CBA (B= .87, Wald x?(1)= 29.63, p<.0125). The odd ratio shows that
increasing the attractiveness of the activity affects the probability of engaging in ABA over
CBA 2.38 times more. The activity’s instructiveness is the other significant factor for
engaging in ABA instead of CBA (B= -.51, Wald x?(1)= 13.27, p<.0125). The odd ratio
shows that increasing the instructiveness of the activity affects the probability of engaging
ABA over CBA 0.60 times less. In other words, instructiveness affects the probability of
engaging in CBA more than ABA 1.67 (1/0.60) times more. Furthermore, being a middle
school student (B= 2.82, Wald x%(1)= 129.15, p<.0125) or high school student (B= 2.66,
Wald x3(1)= 21.47, p<.0125) is the influential factor in engaging in ABA instead of CBA.
Accordingly, middle school students are 16.82 times higher and high school students are
14.22 times more likely to engage in ABA than CBA than undergraduates.

The classification table was also examined to test the usefulness of the model. Table 6 shows
the percentages of accurately predicted cases.

Table 6. Classification table for the usefulness of the model

Predicted

Observed TBA EA GBA DA ABA CBA Percent Correct
TBA 44 57 203 7 0 25 13.1%

EA 36 61 820 15 0 36 6.3%

GBA 7 30 1532 37 0 7 95.0%

DA 2 25 476 33 1 9 6.0%

ABA 6 8 393 7 1 20 0.2%

CBA 4 9 247 12 0 246 47.5%

Overall percentage 22% 43%  83.1% 25% 0.0% 7.8% 43.4%

Table 6 shows that the final model accurately predicted 43.4% of the cases. Petrucci (2009)
proposed a formula to test the adequacy of this value. Therefore, the chance accuracy rate was
calculated and found to be 28.22%. This value, less than 43.4%, indicates that the model is
sufficiently accurate.

Discussion

Learning environments serve as the places where we bring students and competencies
together. Therefore, the design of effective learning environments is crucial. Learning
activities, which closely relate to the teacher's pedagogy, are powerful tools to contribute to
the effectiveness of the learning environments. Based on this view, this study aims to
determine the predictive factors that affect students' engagement in learning activity methods.

The first finding was that the highest rate of students’ engagement belonged to game-based
activity methods while the lowest belonged to technology-based. The reason for the highest
engagement may stem from the nature of the learning activity method itself. According to
Whitton (2012), game-based learning promotes collaboration between students and provides
meaningful and exciting experiences for learners so that they can promote student
engagement. In support of this, students tended to be more involved in a game-based lesson
(Pinto, Jaftha, Borg, Micallef & Chircop, 2022). The reason for the lowest engagement in
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technology-based activities may be the activities included. They were based on coding and
virtual reality. Weber and Custer (2005) reported that students found utilizing, designing, and
making technology activities unattractive. Another reason may be the context of the interests
of the students. To support this, Gudel, Heitzmann, and Miiller (2019) reported that students
had a lower interest in technology in the context of school than in leisure time. Further, the
personal characteristics of the activity coordinators can affect students’ engagement in the
activities. In their study, Abdullah, Abu Bakar and Mahbab (2012) reported that instructors
who show good moods and behave like friends could promote students' interest and
engagement.

The second finding reported that the attractiveness of the activity predicted the engagement of
the students. This finding is consistent with Chen and Shen's (2004) study, which stated that
learning preferences and interests are the two critical factors for student engagement.
Similarly, Chen and Darst (2001) reported that interest is vital in promoting students'
engagement and learning behaviours. Mostly, situational interest arises from interacting with
the learning environment, promoting behavioural or cognitive participation in a learning task
(Kahu, Nelson & Picton, 2017). Supporting this finding, preservice teachers preferred mostly
activities such as real-life applications of scientific ideas, science process skills development,
and enjoyable hands-on activities. Furthermore, they justified their activity selection based on
four main factors: promoting students' motivation and transfer of learning, providing
meaningful understanding, and curriculum (Talanquer, Novodvorsky & Tomanek, 2010).
Therefore, the results of this study, which are essential to conider motivation and interest
factors for engagement in an activity, support the obtained finding.

Furthermore, the second finding revealed that increasing the attractiveness of the activity
affects the probability of selecting TBA 1.75 times more, GBA 1.37 times more, and ABA
2.38 times more over CBA. One reason is that these activities are extracurricular activities.
Experiencing different subject contents can attract students' interest and affect their
engagement. Similarly, the other reason may be the content of the activities. For example, the
calculations-based activities focused a lot on maths subjects. Therefore, the content may not
motivate students to select CBA instead of TBA, GBA, and ABA. Another reason may be due
to the nature of the activity methods themselves. Students tended to engage in activities that
mostly allow active engagement, challenge, fun, and interaction with teachers or peers, as
Attard (2013) stated. Because GBA, ABA, and TBA allow students to experience the factors
they prefer, students may engage in these activities instead of CBA.

The third finding was that the activity’s instructiveness predicted students’ engagement in
learning activity methods. According to Baber (2020), perceived learning is mainly affected
by student motivation, course structure (e.g., teaching ways), and instructor knowledge. Based
on this, students may think of the activities as instructive because they are interested in the
content of the activity or its method. In addition, the personal characteristics of the activity
coordinator may affect their engagement. To support this, the interaction between students
and teachers could affect students' understanding (Ayuwanti, Marsigit & Siswoyo, 2021).

Furthermore, the third finding showed that increasing the instructiveness of the activity
affects the probability of engaging in CBA 2.04 times more than TBA and 1.67 times more
than ABA. Chen, Jones and Xu (2018) noted that perceived learning through collaboration is
much more effective in visual learners. In this study, TBA and ABA were not based on
collaborative learning and were extracurricular activities. However, in CBA, abstract concepts
in the mathematics curriculum were presented through posters and materials. Since this
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situation increases the learning experience, it may have affected the engagement of the
students. The study by Eom, Wen and Ashill (2006), which reported that the learning style is
effective in perceived learning, also supports this finding.

Another important finding was that the usefulness of the activity did not predict students’
engagement in learning activity methods. Interestingly, although the activity’s instructiveness
predicted the engagement, the benefit was ineffective. The reason may be that we do not tend
to transfer what students have learnt to other contexts. The barrier to learning transfer may be
that students do not see their learning as relevant to their daily lives and know how to do it
due to the lack of teacher support.

The last finding showed that the target audience was another essential factor in students’
engagement. Analyses indicated that elementary school students were more likely to engage
in game-based, discussion, experimental, and technology-based activities in decreasing order
instead of calculation-based activities when compared to undergraduates. Middle school
students were 121.81 times more likely to engage in game-based activities instead of
calculation-based activities when compared to undergraduates. Furthermore, the findings
showed that they were likely to engage in discussion activities 45.53 times more, art-based
activities 16.82 times more, experimental activities 10.70 times more, and technology-based
activities 6.55 times more than calculation-based activities. In other words, middle school
students' engagement in learning activity methods was game-based, discussion, art-based,
experimental, and technology-based activities in decreasing order instead of calculation-based
activities. Although there were similar preferences in elementary and middle school students’
engagement, high school students engaged in different activity methods. Accordingly, they
were 69.63 times more likely to engage in technology-based activities instead of calculation-
based activities when compared to undergraduates. Besides, they were likely to engage in
game-based activities 56.41 times more, discussion activities 51.43 times more, experimental
activities 49.38 times more, and art-based activities 14.22 times more. The last finding
pointed out differences in students' engagement in terms of the target audience. The reason
may be related to the student’s developmental stages. According to Piaget, high school
students are in the formal operational stage, while elementary and middle school students are
in the concrete operational stage. Differences in developmental stages and their effect on
students’ cognitive abilities may affect their engagement. For example, when considering the
cognitive development characteristics of the concrete operational stage, it may be adequate to
offer hands-on activities, visually enriched materials, and challenging opportunities for
students. Supporting this, Johnson (2006) stated that elementary students preferred activities
such as educational games, science experiments, and collaborative learning experiences
because all these activities allow students to experience active engagement and fun.

The last finding pointed out that TBA was in the last order in elementary and middle school
students’ engagement while in the first order for high school students. Middle school students
preferred smartphones or tablets for technology-based activities and considered collaborative-
based digital games more useful (Gigantesco, Palumbo, Zodwarna, Cieslak, Cuscavilla, Del
Re, Kossakawska & WST European Group, 2019). Therefore, their view about TBA may
affect their engagement. However, Wu (2015) stated that most youth spent nearly 7-15 hours
playing digital games, and that their interest may affect their engagement in TBA. Another
reason may be related to the content of TBA. In one of the technology-based activities, the
students experienced the use of virtual reality in various business areas. Therefore, their
vocational interest may be compelling for their engagement.
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Conclusion and Suggestions

The results showed that the attractiveness and instructiveness of the activity, in
addition to the target audience, predicted students’ engagement. Based on this, it is concluded
that the methods of learning activities and some characteristics matter to promote student
engagement. Therefore, teachers must consider the developmental stages of their students in
designing and using instructional activities. Additionally, instructional activities, whatever the
methods are, should consist of attractive elements to promote students’ engagement. The
findings of the study also highlight the importance of teacher-student interaction. Based on
this, it is suggested that activities in or out of the classroom should promote the interaction
between the student and the teacher.

This study informs educators about the factors to be considered when designing a
learning environment, especially when planning instructional activities. It also emphasized
which activity methods can support students’ engagement in different grades. It is based on
rigorous analyses that present how learning can be enhanced in formal and informal contexts.
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