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Abstract

This study aims to determine pharmacy students’ engagement in learning pharmaceutical
mathematics using case-based blended learning. The engagement measured included cognitive,
affective, and behavioral engagement. This study employed quantitative descriptive approach,
involving 37 pharmacy students of Universitas PGRI Adi Buana Surabaya in a case-based
blended learning. The blended learning which was focused on the material of concentration
calculation was conducted with the assistance of Virlenda. There were two research
instruments used in this study including a questionnaire to measure cognitive and affective
engagement and an observation sheet to measure behavioral engagement. Both instruments
have been validated by two pharmacy education experts and one psychometric expert, showing
good internal consistency in the reliability test using Cronbach’s alpha. The results of the study
indicated that case-based blended learning assisted by Virlenda was effective in increasing
student engagement since the majority students showed the ability to relate new material with
previous knowledge. Meanwhile, students demonstrated behavioral engagement by actively
participating in discussions and learning activities. At last, the Virlenda platform may help with
the effective implementation of case-based blended learning by enabling a flexible and
dynamic learning environment.

Keywords: Engagement, Learning, Case-based, Blended learning, Virlenda.

1. INTRODUCTION

Involving students in pharmaceutical mathematics learning is a great challange in
Indonesian higher education, especially in the context of preparing competent pharmacist
candidates. In learning pharmaceutical mathematics that combines mathematical formulas with
chemical equations in creating formulas [1], [2], student engagement is the key to successfully
mastering this complex material. Student engagement, which includes cognitive, affective, and
behavioral dimensions, plays an important role in improving conceptual understanding,
analytical skills, and practical applications of mathematics in the field of pharmacy to perform
calculations involving [3] measurements, fractions, decimals, conversions, and ratios where a
prospective pharmacist needs to convert metric measurements into simple measurements
accurately to ensure patient safety [4]. However, previous studies show that students often have
difficulty actively engaging in advanced mathematics learning [5]-[7] in higher education,
which is considered quite difficult to learn due to the characteristics of mathematics itself,
students’ learning habits, and lecturers’ teaching strategies. Moreover, the paradigm that
mathematics at the university level tends to present more complex problems and demands high-
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level thinking skills [8]-[11]. This makes learning innovations designed by lecturers a need for
innovative learning approaches that may increase student engagement holistically.

Previous studies have demonstrated [12]-[16] that in mathematics learning, there are still
many students who are not actively involved in class, including prospective pharmacist
students who are less active in following learning courses related to pharmaceutical
mathematics [4], [17], [18]. Therefore, a learning design is needed to foster student interest and
motivation in order to remain motivated to learn and make students more involved in learning.
Student engagement [5] in higher education has become a separate focus that has been
consistently pursued and prioritized due to its significant influence on learning outcomes [19]-
[21]. Furthermore, student involvement during the learning process in the classroom has
become a separate focus not only for its significant influence on learning outcomes but also for
students’ success in completing studies [19], [22]-[24].

Engagement is the time and energy that students devote to educational activities, both in
and out of class, as well as student participation in applying the theories and practices applied
during the learning process [25]-[28]. Engagement consists of three dimensions, namely
cognitive, affective, and behavioral engagement [29]-[34], including the emergence of ideas,
recognition of values, self-regulation, metacognitive strategies, and the willingness to learn
further. On the other hand, affective engagement [35]-[39] is defined as having positive
relationships with classmates and teachers, feeling safe and at ease in the classroom, exhibiting
excitement and enthusaiasm in learning, and thinking of school as a comfortable and safe
environment. Rule compliance, learning reactions, teachers, peers, attendance, concentration
or focus, participation or involvement, and learning reactions are just a few of the components
that make up behavioral engagement [40]-[44]. To effectively evaluate student engagement
during the pharmaceutical mathematics learning process, the elements need to be well-defined.
According to prior studies [28], [36], [41], [45] there are four interconnected ways in which
engagement can be characterized: (1) engagement with the learning process through active
learning, (2) engagement with the object of study based on learning experiences, (3)
engagement with the context of study that teaches multidisciplinary learning, and (4)
engagement with the human condition in social interaction.

Multidisciplinary mathematics learning develops along with the development of
technology and knowledge. Various media and strategies have been applied in mathematics
classes and outside mathematics classes that involve mathematics as the basis of science, from
elementary to high levels, including pharmaceutical mathematics learning for prospective
pharmacist students. Current relevant learning activities refer to student-centered learning
activities that allow learners more opportunities to engage in learning [46], [47]. Student-
centered learning emphasizes that learning is implemented through strong social relationships
and collaboration with fellow students and facilitators. By utilizing this approach, students are
significantly involved in the classroom and become increasingly responsible for their learning
[48]-[51].

Case-based blended learning is a learning model that has been developed and refers to a
student-centered learning approach [52]-[55], which combines the strengths of case-based
learning activities by presenting realistic pharmaceutical issues through face-to-face and online
learning. Learning pharmaceutical mathematics allows students to apply the mathematical
concepts that they have learned and implement them in clinical situations in the form of
relevant cases and utilize digital resources to deepen students’ understanding of the material
and problems they face. In its implementation at Universitas PGRI Adi Buana Surabaya, this
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learning model is supported by technology based on a learning management system [56], [57]
called the Virtual Learning Environment of Adi Buana (Virlenda), which was built to support
case-based learning in learning environments both inside and outside the classroom. The
features provided in Virlenda are designed to increase cognitive engagement through
interactive dosage calculation simulations, affective engagement through collaborative
discussion forums, and behavioral engagement through practical tasks that require active
student participation.

As a learning management system specifically designed to facilitate case-based blended
learning in pharmacy, Virlenda offers unique features that have the potential to increase student
engagement in learning pharmaceutical mathematics. The platform allows lecturers to present
realistic pharmaceutical case studies involving complex mathematical calculations such as
pharmacokinetics and pharmacodynamics. Moreover, students can access interactive
simulations in Virlenda to practice drug dosage calculations, participate in online discussion
forums to discuss applications of mathematical concepts in clinical scenarios, and take adaptive
quizzes that test students’ understanding of pharmaceutical mathematics material. The
platform’s collaborative features also allow students to work together on group projects,
enhancing not only their cognitive engagement through collaborative problem-solving but also
their affective and behavioral engagement through social interaction and active participation.
Thus, Virlenda serves as a learning resource to enhance student engagement in learning
pharmaceutical mathematics.

———

MATEMATIKA FARMASI
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Figure 1. Front page of mathematics learning at Virlenda

Pharmaceutical mathematics learning using a case-based blended learning model assisted
by Virlenda is able to facilitate students in expressing their opinions and ideas through the
learning activities carried out. Case-based blended learning assisted by Virlenda also
encourages class discussion activities and improves higher-order thinking skills [58]-[60],
cooperative learning [61], and team building [62]-[67]. The steps in case-based learning
assisted by Virlenda include (1) planning and preparation, (2) student orientation at the initial
stages of learning, (3) providing problems in the form of case studies, (4) discussion and
collaboration activities, (5) presentation and feedback, and (6) reflection and evaluation. In the
planning and preparation stage, students are prepared to receive materials and participate in
learning activities in safe and comfortable conditions. Furthermore, students receive an initial
explanation of the learning objectives that will be followed by them. When offering problems
in the form of case studies, certain topics are offered in the form of case studies with multiple
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cases. Students are allowed to discuss and collaborate on the given problems, and the results
of the conversations are then presented and discussed together to receive feedback from the
lecturer as a facilitator. At last, the lecturer, as a facilitator, reflects on the learning process that
has taken place and provides an evaluation to assess the success of student learning activities.

The implementation of case-based blended learning assisted by Virlenda in
pharmaceutical mathematics learning is expected to improve student engagement as a whole.
This approach aims to improve student cognitive engagement by solving realistic
pharmaceutical problems, such as complex drug dosage calculations, pharmacokinetic
analysis, and interpretation of pharmaceutical statistical data. This encourages students to apply
mathematical concepts in real clinical contexts. In addition, this learning model is designed to
strengthen affective engagement by creating an interesting and relevant learning environment.
Through case studies that reflect real situations in pharmacies or hospitals, students can see the
direct relevance of pharmaceutical mathematics materials, increasing motivation and interest
in learning about the problems presented and relevant to everyday cases in the health sector.
Furthermore, Virlenda-assisted case-based blended learning also aims to encourage behavioral
engagement through active participation in discussion in and out of class, as well as completing
collaborative assignments with peers, including students’ ability to present results in groups
regarding mathematical solutions to given pharmaceutical cases. The features in the Virlenda
learning resources are expected to support independent learning, team collaboration, and
continuous assessment in the context of pharmaceutical mathematics that can create a holistic
and meaningful learning experience for pharmacy students as prospective pharmacists.

Although several studies have shown the effectiveness of case-based learning in
improving students’ problem-solving abilities [58] and blended learning in increasing learning
flexibility [59], [60], there is still a gap in several references regarding the combined
application of these two approaches, especially in the context of pharmaceutical mathematics
learning in Indonesia. Previous studies have not comprehensively explored how the integration
of case-based learning and blended learning can affect various dimensions of student
engagement in a complex course such as pharmaceutical mathematics. This study is expected
to fill this gap by conducting an in-depth study of how Virlenda-assisted case-based blended
learning affects students’ cognitive, affective, and behavioral engagement in learning
pharmaceutical mathematics.

Through this student-centered learning activity, it is expected that the application of case-
based blended learning assisted by Virlenda can optimize student engagement in learning
pharmaceutical mathematics in pharmacy classes. This study aims to determine the
engagement of prospective pharmacist students in pharmaceutical mathematics classes on the
topic of concentration calculations. The engagement measured includes three dimensions,
namely cognitive, affective, and behavioral. By knowing the engagement of students, lecturers
get information that can be used as evaluation material for learning design applied in
pharmaceutical mathematics learning. Specifically, this study analyzed the level of cognitive,
affective, and behavioral engagement of students in learning pharmaceutical mathematics
using the case-based blended learning model assisted by Virlenda. The results of this study are
expected to provide valuable insights for the development of more effective and contextual
pharmaceutical mathematics learning strategies in higher education. More broadly, this study
aims to contribute to the global literature on student engagement in technology-based learning,
particularly in the context of pharmacy education in developing countries.

ISSN: 0363-8057 40 www.gradiva.it



GRADIVA

Volume 64 | Issue 09 | September 2025
DOI: 10.5281/zenodo.17104139

METHOD

This study employed a quantitative descriptive approach to analyze student engagement
in learning pharmaceutical mathematics with a case-based blended learning model assisted by
Virlenda. The subjects of the study consisted of 37 pharmacy study program students selected
using a purposive sampling technique. The study focused on the material of concentration
calculation. Measurements were made on three dimensions of student engagement: cognitive,
affective, and behavioral. The research instruments used included a questionnaire with a Likert
scale of 1-4 to measure cognitive and affective engagement and an observation sheet with a
scale of 1-4 to measure behavioral engagement. Both instruments were content validated by
two pharmacy education experts and one psychometric expert, demonstrating strong internal
consistency (o > 0.80) in reliability testing using Cronbach’s alpha.

The student engagement was examined across three dimensions: cognitive, affective, and
behavioral engagement. Table 1 shows the indicators of student engagement used in the
Virlenda-assisted case-based blended learning method.

Table 1: Case-based student engagement indicators

Dimensions of engagement Indicator
1) Self-regulation

Cognitive 2) Motivation
3) In-depth strategy
1) Interest

Affective 2) Achievement orientation

3) Peer orientation

1) Frequency of asking questions

Behavioral 2) Frequency of participating in group discussions
3) Frequency of explaining to peers

Data were collected by distributing questionnaires to students after the learning was
completed, while observations were conducted by two trained observers during the learning
session. Data were analyzed using descriptive statistics to calculate the percentage of student
responses to each engagement indicator.

To increase the validity of the findings, data triangulation was conducted by comparing
the results of the questionnaire and observations. This study has obtained ethical approval from
the Integrity Committee Team of Universitas PGRI Adi Buana Surabaya, and all participants
have given informed consent before participating.

Lastly, by employing this methodology, this study aims to provide a comprehensive
quantitative picture of the level of student engagement in learning pharmaceutical mathematics
using the case-based blended learning model, which can be used as a basis for optimizing
learning strategies in the future.

RESULTS

This study analyzed student engagement in pharmaceutical mathematics learning using
the case-based blended learning model assisted by Virlenda. The results and discussion are
presented based on three dimensions of engagement: cognitive, affective, and behavioral. Table
2 presents the percentage of students’ cognitive engagement in case-based pharmaceutical
mathematics learning.
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Table 2: Percentage of cognitive engagement in case-based pharmaceutical mathematics

learning
Number of respondents (%)
Indicator Question items Strongly | Agree | Disagree | Strongly
Agree (SA)| (A (D)  |Disagree (SD
1) Itry to relate today’s learning topic
to concepts | have learned (+). 5281 47.19 0.00 0.00
Self- 2) Today’s pharmaceutical mathematics
. learning topic is not important to 0.00 0.00 28.31 71.69
regulation |
earn (-).
3) Ithink a lot about today’s 2147 62 64 15.89 0.00
mathematics learning (+).
4) 1 tried my best to study today’s 41.12
pharmaceutical mathematics learning ' 56.46 2.42 0.00
topic (+).
5) 1 believe that | am able to improve
Motivation my ability to solve pharmaceutical 18.72 58.15 2313 0.00
mathematics problems through
today's activities (+).
6) Today’s learning activities make me
less motivated to study 0.00 0.00 34.72 65.28
pharmaceutical mathematics (-).
7) Itry to relate today’s learning topic
to problems related to 41.89 58.11 0.00 0.00
In-depth pharmaceutical mathematics (+).
strategy 8) 1 will not re-study the topics that
have been discussed today in my 0.00 7.85 65.81 26.34
spare time (-).

Source: Primary data processed, 2024

Table 2 indicates that, in the self-regulation indicator, the majority of students attempted
to connect learning themes with previously learned concepts. The pharmaceutical mathematics
problems offered were based on case studies and used the notion of concentration calculation,
pushing students to recollect previously studied material. This was reinforced by a positive
reaction from pharmacy students who had worked hard to understand the problem topics
connected to concentration calculation that were attached to the case studies offered. However,
28.31% of students felt that they had not tried well to study the topics taught. Most students
believe that case-based learning activities can improve their ability to solve pharmaceutical
mathematics problems. This activity is also believed by students to be able to increase their
learning motivation. Moreover, the in-depth strategy indicator showed that the majority of
students associate the concept of concentration calculation with pharmaceutical mathematics
problems. Concentration calculation can be used to solve problems related to dosage and drug
compounding, which are the main competencies that must be possessed by prospective
pharmacist students. In their free time, most students stated that they would re-study the topics
that had been discussed, and only 7.85% of students stated that they did not agree to study the
topics in their free time. These findings indicate that students’ cognitive engagement in case-
based pharmaceutical mathematics learning is classified as good.

In the active learning process, cognitive engagement is manifested by the engagement of
students in the learning process to create complex ideas and master difficult skills through self-
regulation, metacognition, and in-depth strategies [68], [69]. The basic form of engagement
related to what students think and will do in learning, according to the psychological
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perspective [44], [70], defines cognitive engagement as psychological investment and student
effort directed at learning, understanding, or mastery of knowledge skills. The percentage of
students’ affective engagement in case-based mathematics learning is presented in Table 3
below.

Table 3: Percentage of affective engagement in learning pharmaceutical mathematics
using case-based

Number of respondents (%)
Strongly | Strongly | Strongly | Strongly

Indicator Question item Agree Agree Agree Agree
(SA) (SA) (SA) (SA)
1) Ienjoy learning pharmaceutical 7951 97 49 0.00 0.00
mathematics in small groups (+). ' ' ' )
2) Today’s learning is boring (-). 0.00 0.00 16.28 83.72

3) laminterested in solving the
pharmaceutical mathematics 40.86 51.17 7.97 0.00
problems presented (+).

4)  Learning pharmaceutical

Interest

mathematics with case-based model 79.14 20.86 0.00 0.00
is fun (+)
5) 1 am happy to be able to solve the 8771 12.29 0.00 0.00
problems presented (+).
Achievement | 8) !amsatisfied toearnagoodgrade | o505 | 1474 | 000 | 000
. . after trying hard (+).
orientation -
7)  Attempts to solve concentration
calculation problems are not useful 0.00 0.00 33.58 66.42
to me ().
8) Il understand better the math
problem_s related to con_centrgtlon 67.36 18.23 14.41 0.00
calculation when studying with
b friends (+).
eer
orientation | 9  Group discussions kill creativity (-). 0.00 5.63 81.44 12.93
10) | feel closer to my group mates (+) 73.18 26.82 0.00 0.00

11) I communicate well with my group

mates and other groups (+). 88.36 11.64 0.00 0.00

Source: Primary data processed, 2024

The table above indicates that the affective engagement of pharmacy study program
students shows a positive response on the interest indicator. This proves that the
implementation of fun learning activities based on case studies is not boring for students. Most
students stated that they enjoyed learning in small groups and were interested in solving
problems presented in the form of cases. When the presented problem was successfully solved,
most students expressed their happiness and satisfaction with their efforts in discussing. This
indicates that the students’ orientation towards achievement is quite good. Positive affective
engagement might be shown by someone who values learning, values the process of acquiring
knowledge and skills, and values student success [36]-[38]. Similar things are also shown in
the orientation indicator towards peers. Pharmacy study program students feel closer to friends
and are able to communicate well with fellow groups and between groups. Group discussions
to complete concentration calculations spur creativity and make students understand
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mathematical concepts better, thus, it can be concluded that student affective engagement in
case-based pharmaceutical mathematics learning is classified as good.

The affective engagement dimension is a strength of the psychological approach [71] due
to the existence of the commonly overlooked emotional intensity attached to the learning
experience. Affective engagement is manifested by direct emotions, such as students’ interest
and comfort in completing assignments [72]. This engagement is directly related to students’
emotions and feelings, which facilitate them to be more focused in implementing attention and
encourage student participation and activeness during the learning process.

Student behavioral engagement is previously explained [73] as being closely related to
the cognitive and affective engagement of each student. In general, the students’ behavioral
engagement in case-based pharmaceutical mathematics learning was classified as good.
Observation results visualize that the number of students who actively ask questions was
37.16%, and some students who never asked questions was 11.28%. Some students never asked
because they had understood the concept and were able to solve the problem, leading the
students to explain more to other friends who needed help. All students were seen actively
discussing at varying frequencies. 68.37% of students were frequently actively participating in
discussions, and this sign was commonly observed when students attempted to solve
concentration calculation issues. This case-based learning activity can require all students to
grasp the outcomes of their peer discussions. Furthermore, each student can explain the
outcome of the discussion to other groups. The results of observations on the frequency
indicator of explaining to friends show that all students actively explain with a frequency of
often of 70.58% and a frequency of sometimes of 29.42%.The observation data are presented
in Figure 2.

Percentage of Student Engagement
80.00
70.00 68.37 70_58
60.00

50.00

40.00 37.16 @ Often
29 42

Percentage (%)

B Sometimes

30.00 3.75

@ Seldom

2000 I Never

10.00

.

FREQUENCY OF FREQUENCY OF FREQUENCY OF
QUESTIONS PARTICIPATING IN EXPLAINING TO
DISCUSSIONS FRIENDS

Indicator

Figure 2: Percentage of behavioral engagement in case study-based pharmaceutical
mathematics learning

A person who has good behavioral engagement has the characteristics of being positive
in learning, actively participating, being involved in completing tasks, trying hard, and being
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able to manage themselves well [74]. Students understand when to seek help and help others
in need. This engagement includes several skills such as oral and written communication,
planning, time management, and goal setting. Observations show that 68.37% of students are
often actively involved in discussions. This indicates that case-based blended learning is
effective in encouraging active student participation, which is a key component in student-
centered learning.

Seen from a mathematical perspective, engagement arises when students are happy and
comfortable while participating in mathematics learning activities, students appreciate the
process of learning mathematics and see the relevance of mathematics to other sciences, and
students see the relationship between the mathematical concepts that have been learned and the
problems encountered in everyday life. Therefore, a learning design is needed with a fun
strategy and content that links concepts to problems in other fields and is related to everyday
life. In learning mathematics in higher institutions, the first consideration for learning design
is to make students learn easily because the topic of learning mathematics in higher education
is relatively more difficult. Case-based mathematics learning in this study aims to connect
students with their peers and the topics taught in a variety of interesting and interactive ways.
This supports a previous study [58] that in case-based learning, students are faced with a
relaxed classroom situation and can psychologically reduce stress. Moreover, students are
actively involved during group discussions and when lecturers walk around to see and
understand the results of other groups’ discussions.

Triangulation of data from questionnaires and observations showed consistency in the
level of student engagement. For example, the high percentage of students who stated that they
enjoyed learning in groups (questionnaire data) was in line with the high frequency of
engagement in discussions (observation data). The findings of this study have several important
implications for the development of pharmaceutical mathematics learning using the case-based
blended learning model. First, although most students showed good engagement, there is still
a need to strengthen learning strategies that can increase learning motivation in a small number
of students who are still less engaged. This can be done by developing more relevant and
interesting cases, or by integrating gamification elements into the Virlenda platform. Second,
the high level of student engagement in collaborative learning emphasizes the importance of
maintaining and even enhancing collaborative elements in pharmaceutical mathematics
learning. Lecturers may consider increasing the proportion of group activities and team projects
in the curriculum. Third, given the effectiveness of the Virlenda platform in supporting case-
based blended learning, there is great potential for further development of this platform. The
addition of features that support real-time interaction and more intensive online collaboration
can increase student engagement, especially in the context of distance learning. The
implementation of these recommendations is expected to further optimize student engagement
and ultimately increase the effectiveness of pharmaceutical mathematics learning.

This study has provided an overview of student engagement in learning pharmaceutical
mathematics using the case-based blended learning model, but this study still has limitations
in terms of implementation and results obtained during the study. Some limitations emerged
from this study. The first is the relatively small number of samples, namely 37 students, thus
limiting the ability to generalize the findings of this study to a wider population. The results
obtained may be specific to the context and characteristics of this group of students involved
in this study alone. The second limitation is that this study was conducted in a single learning
session, which provides a momentary snapshot of student engagement. This approach does not
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allow for capturing the dynamics of changes in student engagement over time or identifying
long-term factors that may influence their engagement. Moreover, the use of quantitative
methods alone may limit an in-depth understanding of students' subjective experiences and
perceptions of this learning model. These limitations need to be considered in the interpretation
of the results and serve as a basis for improvement in future research.

Based on the findings and limitations of this study, several suggestions can be put
forward for further research to deepen the understanding of student engagement in learning
pharmaceutical mathematics using the case-based blended learning model. First, it is
recommended to conduct a longitudinal study that covers a full semester or even more. This
approach will allow for the observation of changes in student engagement levels over time, as
well as the identification of factors that influence these fluctuations in engagement. Second, to
gain a deeper understanding of student experiences, further research could combine
quantitative methods with qualitative methods, such as in-depth interviews or focus group
discussions. This will provide richer insights into the factors that influence student engagement
and their perceptions of the effectiveness of this learning model. In addition, future research
can also expand the scope of the sample, both in terms of the number and diversity of student
characteristics, to increase the generalizability of the findings. Finally, a comparative study
between the case-based blended learning model and other learning methods in the context of
pharmaceutical mathematics can provide a more comprehensive understanding of the relative
advantages of these approaches. The implementation of these suggestions is expected to enrich
the literature on pharmaceutical mathematics learning and provide a stronger basis for the
development of effective learning strategies.

CONCLUSION

This study analyzed the effectiveness of the Virlenda-assisted case-based blended
learning model in increasing student engagement in pharmaceutical mathematics learning. The
results show that this approach is generally effective in increasing the three dimensions of
student engagement, namely cognitive, affective, and behavioral. In the cognitive aspect, the
majority of students showed the ability to connect new material with prior knowledge.
Affective engagement was seen from the high interest of students in learning, especially in a
collaborative context. Meanwhile, behavioral engagement was demonstrated through active
participation in discussions and learning activities. The Virlenda platform has been shown to
help effectively integrate case-based blended learning, resulting in a flexible and dynamic
learning environment.

However, this study did identify areas for improvement, such as a small number of
students who had low levels of interest. Overall, these findings provide empirical support for
the effectiveness of case-based blended learning in pharmaceutical mathematics learning,
offering significant potential to improve the quality of learning. This study provides a strong
foundation for further development of this learning model and highlights the importance of
continued innovation in teaching methods in pharmacy higher education. With refinement and
adaptation to the specific needs of students, Virlenda-assisted case-based blended learning has
the potential to become a leading approach in improving the effectiveness of pharmaceutical
mathematics learning in the future. Case-based blended learning can be applied to
pharmaceutical mathematics learning in pharmacy study programs because it can optimize
student engagement in learning. Based on the results of the research that has been conducted,
it can be concluded that student cognitive engagement, including self-regulation, motivation,
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and in-depth strategies, is classified as good. Affective engagement that measures interest in
learning, achievement orientation and peer orientation are also classified as good. Behavioral
engagement with indicators of frequency of asking questions, engaging in discussions, and
explaining to peers also shows good results.
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