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Abstract—The style of learning nowadays has been changed, especially for
students of Generation Z. A suitable technique for teaching courses needs to be
adopted to improve the learning effectiveness of students. Modern technology
and an up-to-date tool affect student learning abilities, especially in 21st century
learning, which requires students to learn by doing.

Tools and environment are aspects that can encourage students to have high
learning efficiency. Facebook, a powerful medium, was used as a tool to sup-
port students’ learning. This study aims to conduct research and test learning ef-
ficiency and student satisfaction in the course of rapid application development
by setting two environments in classrooms by using a difference tool. The ex-
periment found that the two environments had two different outcomes, which
may suggest that setting up an active learning environment by using Facebook
in classrooms can prove to be beneficial. Although the new technology of using
Facebook provided higher learning outcomes, it was not found to affect all stu-
dents. Interesting results and implications for research are discussed.

Keywords—active learning, Generation Z, learning effectiveness, students’ sat-
isfaction

1 Introduction

Learning by doing is a well-known phrase that people understand, especially in the
modern classroom. Thai education encourages schools and universities to use new
teaching techniques for 21st century learning. The 21st century learning concept is
about learning by doing, which allows students to have logical skills to solve prob-
lems, apply knowledge to new situations, analyze information, make decisions, and
comprehend new ideas [1]. According to Bloom’s taxonomy of learning domains,
skills can be categorized as mental skills (knowledge), affective skills: growth in
feelings or emotional areas (attitude or self), and psychomotor skills: manual or phys-
ical skills [2].
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Thus, course and learning style are very important aspects that let students acquire
the skills mentioned above.

Nowadays, education for undergrads or high-school students has changed, for ex-
ample the learning style, behavior, time, program, and new technology. Behavior of
students is one of the important points to consider for an instructor to research for
useful results, thus allowing such an instructor to design suitable courses. The main
objective of the program is to provide a plan for education, which helps students ac-
quire an understanding of technical skills. The old style of setting up a learning envi-
ronment is not appropriate for Generation Z students nowadays. Generation Z, or Gen
Z, refers to the group of people born between 1990 and the mid-2000s or the present
day. Generation Z students are complex in terms of thinking, character, and behavior
[3].

Moreover, the distinguishing characteristic of Gen Z in terms of social environ-
ment is access to instant communication and the world of social networks perceived
without time and space limit [4]. Technology, nowadays, has the potential to encour-
age them to be attentive and enhance the learning performance and learning motiva-
tion. A study by Waldeck shows that the use of technology has encouraged students to
develop an increased motivation to learn [5]. However, overuse of technology in the
class may directly affect students when they perceive it from an instructor [6]. Suita-
ble technology for instructors to use in a classroom setting is important in terms of
appropriate learning style. Thus, a balance is needed between styles of learning and
use of technology in classrooms for students to benefit fully from both.

Learning style is a point to consider at this time, when Gen Z is becoming the cur-
rent generation. The new style that universities and high schools are using in their
education is called “active learning,” which is a form of collaboration between in-
structors and students or between students in groups of different sizes. This style
improves access to information, and increases ways in which material is provided to
students; it uses equipment in classrooms and follows nontraditional forms of pro-
gress assessment [7].

This learning style has been applied together with ICT in a variety of courses and
created significant outcomes [8]. Apart from a variety of tools, it is the advent of new
technologies that provides direct enforcement to students in classrooms, which direct-
ly affects the learning process. Many instructors have accepted that tools which help
them to teach their courses are a helpful substitute for the usual practices.

Nowadays, technology has tools that drive teaching methods in classrooms. For
example, a learning management system (LMS) helps instructors provide the course
syllabus, paper documents, and presentation slides, and collect students’ assignments
electronically [9]. Furthermore, there is hardware that provides a suitable environment
for active learning. For example, a clicker is a device that helps instructors find out
students’ responses, which encourages active learning [10]. Similarly, a color card is
used to monitor students’ responses in regular classrooms (similarly to a clicker).
A variety of devices can be used to create a beneficial environment for active learn-
ing, but a suitable style for students must be chosen, and that depends on the class
level. For example, at high school level, games may be suitable for students. With
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games, students automatically learn their lessons as they are motivated through sound,
picture, and animation, and their perception is increased.

The next level of students is the undergraduate level: this level consists of students
who enroll in a university course. According to several sources, a Gen Z person will
grow up in a highly sophisticated media and computer environment [11]. Gen Z and,
especially, undergraduate students have a special nature. Several researchers confirm
that electronic devices reinforce Gen Z students’ interest in the content [12][13][14].
This is another reason to adopt the active learning style. A powerful tool that is popu-
lar nowadays, called “Facebook,” provides a communication channel between instruc-
tors and students, and supports active leaning [15]. Several researchers agree that
Facebook as a tool increases the learning performance [16][17]. Moreover, the posi-
tive impact of Facebook is evident in that it can centralize learning, for example,
when it comes to course assignments, group work, group projects, sharing of materi-
als, as well as enabling of instructors to monitor students’ discussions on the Face-
book group page [18][19].

In the absence of learning performance monitoring, student satisfaction is the indi-
cator that tells the instructor whether or not the students, especially Gen Z students,
appreciate the material or learning style. When students have high levels of satisfac-
tion in the learning process, they pay attention to the instructor or the study equipment
[20], which confirms the link between student satisfaction and learning performance
[21]. For many reasons, Facebook has been encouraged to be used as a new tool for
setting classrooms for active learning. Therefore the objective of this research study
was to find out which learning style is appropriate for students’ nature and course
content. The researchers believe that course content and learning style are key points
for setting a suitable learning environment for students as Rutz claims that learning
style affects the grade point average (GPA) [22]. For this reason, the authors hope that
students’ skills such as learning potential, learning outcome, creativity and innova-
tion, critical thinking, and problem solving will improve.

In this study, the setup of an active learning environment while teaching the subject
of Rapid Application Development was examined [23]. The App Inventor that was
used during this course is an application created by the Massachusetts Institute of
Technology. It is an online (cloud-based) block editor which is used to build and
design each function to run the application. Without any prior programming and de-
sign skills, students can learn how to develop an application. A suitable style of learn-
ing will provide a powerful learning curve, and give a high level of satisfaction and
learning effectiveness. Two groups of students were created for the research experi-
ment to test the learning effectiveness of active learning and traditional learning
styles. The Thai education system mainly uses the traditional learning style. The ques-
tion is whether or not the Thai education system utilizes a suitable style of learning
for students.

Therefore, in this study, both the learning environments (traditional learning and
active learning) were set up and tested. Based on the study, it is the grade point aver-
age (GPA) of the students that shows their learning performance. Students who have
high GPA would have higher learning performance than students who have low GPA
[24]. The results of the study are considered when managing a learning environment
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(learning style) set up in teaching the subject of information technology. The ques-
tions raised for this study are the following:

1. Do active learning styles influence the GPA score more positively than traditional
learning styles?

2. Is the student satisfaction level in active learning set higher than in the traditional
learning style?

1.1  Theories of Learning and Active learning

There are various theories of learning such as behaviorism, cognitivism, construc-
tivism, design-based, humanism, etc. which explain how to create knowledge
[25][26]. With regard to the active learning style, Bloom’s taxonomy is a useful theo-
ry and can be applied in the active learning style in this research study. Bloom ex-
plains the steps of learning when students study something: the knowledge germinates
from the cognitive domain (knowledge-based). Essentially, Bloom’s taxonomy is
associated with constructivism theory which contains three domains: cognitive do-
main (knowledge-based), affective domain (emotion-based), and psychomotor do-
main (action-based), covering the learning objectives in the active learning style [27].
The cognitive domain contains the processes of remembering, understanding, apply-
ing, analyzing, evaluating, and creating, all of which encourage the student to acquire
intellectual and problem-solving skills. The affective domain is associated with stu-
dents’ emotional reactions and their ability to feel empathetically, and is aimed at
developing their attitudes, emotions, and feelings. The five levels in the affective
domain are receiving, responding, valuing, organizing, and characterizing.

On the other hand, the psychomotor domain (action-based) skills describe the abil-
ity to physically manipulate a tool or instrument. The three domains of Bloom’s tax-
onomy strongly support the active learning style, especially “learning in action.”

The active learning that the instructors applied to the educational system has three
styles as follows:

1. Active learning is the style of learning which encourages and challenges the stu-
dent’s thinking using real-life situations in a classroom setup. Various tools as well
as curricula can help the students during the class and encourage them [10].

2. Situated learning is associated with social-constructivist thinking that sees learning
as “an active process of building knowledge and skills within a supportive group.”
This learning encourages students to communicate, interact, and collaborate, which
builds knowledge and skills [28].

3. Problem-based learning is the learning style that requires the student to solve prob-
lems.

Interaction between the student and the other people in the class may provide prac-
tice of communication [29].

The active learning style is widely used; several researchers have applied active
learning with nursing students [30]. Different times, different wards, and setting of
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suitable learning plans in each year of the student are the steps of setting an active
learning environment. Participation is key for setting a clinical practicum.

In addition, Canaleta applied the active learning style to improve the low perfor-
mance of students by using real scenarios, and project-based collaborative learning
utilized social networks and blogs to improve learning efficiency [31]. Collaboration
on active learning involves reviews and evaluation from instructors and other students
in the class. For this style, students who fall behind learn from others by participation.

With regard to using active learning together with electronic devices, which Park
studied about in intensive courses, especially in university curricula, it may lead stu-
dents to success and encourage them to have learning efficacy [32]. Interestingly,
from the explanation of the instructor as regards the techniques of the active learning
style [33][34], two styles can be identified as useful for Gen Z students, and they are
outlined here:

1. Cooperative learning: this style involves students working in groups, which helps
them learn from the other members of the group. The benefit from this style is de-
rived the maximum particularly when students work together over time or on diffi-
cult projects or exercises.

2. Share and pair: in this style, students are paired, which makes them accept each
other’s opinion and lets them share knowledge. Moreover, this style hones their ar-
gumentative skills.

2 Methods

2.1 Sample

The population for this study was second-year students of College of Art, Media,
and Technology. A sample was selected from students who enrolled in the RAD
course in the second semester of 2015. The sample was picked randomly from the six
groups (25-30 persons per group, a total of 168 students) and put into two groups,
where the first group used active learning and the second group used traditional learn-
ing. The numbers of the two groups are shown in Table 1.

Table 1. Sample of Experimental Groups

Group Male Female Total
Active learning 15 9 24
Traditional learning 18 7 25
Total 33 16 49

To ensure that the two groups do not differ in terms of GPA and gender, ANOVA
F test (shown in the result of the test in appendix Table I and Table II, respectively)
was used, and it confirmed that the samples were similar. The samples were selected,
and the names of the students who were samples were indicated in the name lists so
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that they did not know if they were samples; this was done in order to have a fair
representation in the sample groups.

2.2 Experimental Design

In this research study, two sample groups were studied and the impacts of two
learning styles were compared. The active learning group was set to be the experi-
mental group and the traditional learning group was the control group. Table 2 shows
the details of the setup in each group. The experimental design for this research used
the posttest-only control group design style to measure the outcome of active learning.
Figure 1 is the diagram for the experimental design.

Table 2. Criteria of Learning Details for Each Group

Criterion Active Learning Traditional Learning
1. Channel to public content material Online (Facebook) Classroom
2. Learning Pair Individual
3. CASE tools App Inventor App Inventor
4. Leader of learning Student / Instructor Instructor
5. Examination Paper-based Paper-based

E-group is the experimental group that was collected from the sample (R) to be
used for treatment (active learning) for the study style (X), which was then evaluated
by the test (O2E), whereas C-Group is the control group which was selected from the
sample (R) to be the control group and which used the traditional learning style (Y)
followed by evaluation by the test (O2C).

E-Group X O
C-Group R Y 02C

Fig. 1. The Diagram for the experimental design.

2.3 Tools and Evaluation

Satisfaction Measurement. The satisfaction level was determined by a question-
naire. The satisfaction results were summarized, as were the mean and standard devia-
tion, in each question. The satisfaction level used the Lickert scale: 5=strongly agree,
4=agree, 3=neutral, 2= disagree, and 1=strongly disagree. The responses to the five
questions in the questionnaire (shown in Table 4) were collected from Google forms
completed by students in each class which included the active learning style and the
traditional style groups.

Tests and Examination. The examination was set at the end of the course; the test
paper had 11 questions (60 points) that were validated by the instructor. The test pa-
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per was used to measure the learning efficiency of the students. The same test was
taken by both the groups to measure the learning outcome, with scores from each of
the students. The following open questions were used for the exam:

1. Please explain why the Rapid Application Development approach is the best meth-
odology for developing an application. (5 marks)

2. Between the Incremental Model methodology and the Evolutionary Model meth-
odology, which model is more appropriate for small projects, and why. Give an ex-
ample. (5 marks)

3. Please explain the benefits of using CASE Tools for developing Rapid Application
Development. (Give at least 3 examples of CASE Tools.) (5 marks)

4. If you want to develop an application, explain at what point you would begin to de-
sign a user interface. (Give at least 4 examples.) (5 marks)

5. Please design (draw and show an idea) the GUIs and suitable function of an appli-
cation for a senior user who wants to check e-mails. Explain at what point you
would begin to design a user interface. (5 marks)

6. If you want to design the GUI for the Home Screen section in your application,
please explain what at point you would begin to design a user interface. (5 marks)

7. Between list view pattern and card view pattern, which pattern is more appropriate
for developing news application, and why. Give an example. (5 marks)

8. Please explain why color on GUIs affects user perception, and why? Give an ex-
ample. (5 marks)

9. Please explain why we need creative ideas for the development of an application.
(5 marks)

10. If we want to develop an application for finding a location, please explain which
tools (function and blocks) are needed to be used. (8 marks)

11. If we want to develop an application to record sound or store data into the memory
of a device, please explain which tools (function and blocks) are needed to be used.
(7 marks)

Participants. Based on the experimental design for setting the sample in each
group, the experimental group used an active learning style (E-Group) in the class-
room. In the classroom setting, both the groups were allowed the use of CASE tools
to build a mobile application for an android platform. With App Inventor, the compo-
nents and blocks are organized into packets that are ready to use.

The traditional learning style is applied by the control group (C-Group) which uses
the traditional learning style, while the experimental group has applied the active
learning style. The traditional learning style is characterized by having everything
done manually, such as giving students various materials. Moreover, the difference in
the traditional learning style from the active learning style is that the student only
follows the instructor and learns individually.

The experimental design was such that both the traditional learning group and the
active learning group had the same instructor for teaching them. The time for learning
was set on different dates: the active learning group had lecture and lab on Tuesday
morning (08.00-11.00 am), whereas the traditional learning style group had lecture
and lab on Friday morning (08.00—-11.00 am).
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For the experimental group, the plan for setting the active learning style was as fol-
lows: put students in pairs, and send them material, such as graphic files (to build the
application), manuals, slides, and other documents electronically via social networks.

To make sure that the communication between the instructors and the students is
proactive, a group was created on Facebook for responses, feedback, etc. Each topic
or question had a post on a Facebook page for discussion; thereafter, a suitable plan to
develop the application was created and each pair of students displayed what they had
developed. All the students agreed to connect via a Facebook group page. Figure 2
shows the conceptual design for the active learning environment of the experimental
group.

According to the experimental design for setting the sample in each group, experi-
mental group used an active learning style (E-Group) in the classroom. In the class-
room setting both groups were allowed to use CASE tools to build a mobile applica-
tion for an android platform. With App Inventor, the components and blocks are or-
ganized into packets that are ready to use.

Traditional learning style is a Control group (C-Group) is using a traditional learn-
ing style, while experimental group is using active learning style. Traditional learning
style is characterized by having everything done manually such as, giving students
various materials. Moreover, the difference of traditional learning style is that student
only follows instructor and learns individually.

Instructor

Gives id=a
L4

v

v

Dair students ConclusionR

v

Discussion

Givesidea | [An interesting

Pair students "|  applications or Development
how to develop a <+
Pair students » program) Presentation
- - | T~ hd
- ! T~
- 1 =
Share idea via FB Retrieve a material in FB Presentation in class

Fig. 2. The conceptual design of the experimental group.

In the classroom, the instructors and the students share ideas to develop interesting
applications, and discuss what blocks are used. Each group can debate which program
command to use. Figure 3 shows students holding a debate about suitable program
commands (blocks) to build an application by each of the groups via Facebook. Fig-
ure 4 shows a student debating in front of a computer class and showing her idea; the
block editor was presented to the groups to discuss ways to develop the application,
whereas on the right side, two students can be seen displaying their application after
the debate.
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After the application was fully developed and each of its functions tested, it was
presented to the members in the classroom to demonstrate the various functions and
explain the blocks in the various parts of the building function. After the presentation,
each of the applications was offered to the public on Google Play, which is an online
store for android applications. Figure 6 shows examples of the applications, which
were published on Google Play Store.
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Fig. 3. A snap shot of the social network Facebook’s group page, a tool for communication.
This page consists of students who are enrolled in the RAD course.
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Fig. 5. The environment in RAD classrooms is set so that students can immediately test an
application using a phone with the android-based operating system to see the result of
the development. Note that android-based mobile devices are popular.

I Enjoy Melody

e
I_. >
Fig. 6. Examples of applications from a student in an RAD class, available on Google Play

Store, which can be downloaded for use directly on an android mobile device, by
searching “CAMT application” or simply the name of the application.
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Statistical Analysis. The data were analyzed using descriptive statistics, independ-
ent sample t-test, and multiple regression test. T-test assesses whether the means of
two groups are statistically different from each other. It is commonly used when the
variances of two normal distributions are unknown and an experiment uses a small
sample size.

Regression was used to answer the research question, “Do active learning styles in-
fluence the GPA score positively more than traditional styles?”

Regression analysis was used to predict the score outcome, where score is the out-
come of interest. The formula is follows:

y = o+ (GPA)+y (learning style)+e (D)

where a is a constant, and B and y indicate the magnitude of GPA and the learning
style (active learning = 1, traditional learning = 0), respectively. € is the error of the
model when mean () is zero and the variance is constant (¢"2). These methods were
analyzed by Minitab version 16.

3 Results
3.1 Learning Efficiency Results

This research tested the learning efficiency of two groups by comparing the final
examination scores, as shown in the result presented in Table 3.

Table 3. Result from Independent T-test Statistical Analysis of Two Types of Learning Styles

Group mean sd t-test p-value
Active leaning 38.33 6.97
— - 1.51 0.069*
Traditional learning 34.78 9.27

*0=0.10.

The mean score of the 24 students in the active learning group was 38.33
(sd=6.97), while that of the 25 students who were in the traditional learning group
was 34.78 (sd=9.27). Since the t-test result equaled 1.25, and the P-value result
equaled 0.069 (one-tail), the hypothesis HO was rejected and the hypothesis H1:
pul1>p2 was confirmed when the significant level was 0.10; the methods did not exhib-
it statistically significant differences at p<0.05. Thus, it can be concluded that the
active learning style did not influence the score positively. Although the hypothesis
was rejected, regression analysis was used to test the outcome of the correlation be-
tween the two groups.

The experimental results, the results from the tests in the examination of 11 ques-
tions (60 points), were validated by the instructor. The scores from each student in
both the groups were collected. The examination was used to measure the learning
outcome and consisted of open questions. Samples from both the groups were com-
pared to see the differences between active and traditional learning styles. However,
the results were analyzed, in which independent samples were used, and the results
are shown in Figure 7 in diagram on the right-hand side, whereas the diagram on the
diagram on the left-hand side shows that the model has fit well by R* = 65.6%.
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Fig. 7. The regression analysis where the response variable is the score and the predictor vari-
able is GPA and learning style. The diagram on the right-hand side shows the regres-
sion model and that on the left-hand side shows the residual normal pp plot.

The result of regression analysis is illustrated using the graph and the equation
shown in Figure 7. The solid line represents the active learning group, whereas the
dashed line represents the traditional learning group. Moreover, the estimate of the
regression coefficient as well as the standard error and the p-values for all the values
are given: GPA (B=14.967, SE=1.66, p-value=0.000), and learning style: active learn-
ing (y=3.496, SE=1.423, p-value=0.018). They were all significant in affecting the
test scores and account for about 65.6% of the variance in the test score.

In addition, GPA and learning style can help predict the examination score. The
predicted score from the linear regression model of the active learning style is higher
than that from the linear regression model of the traditional learning style which was
3.496. A correlation was found between the GPA and the score in each learning style.
Students who had GPA between 2.00 and 2.23 in the active learning group were
found to have higher scores than students of the traditional learning group. At the
same time, learning style was not found to influence the learning outcome of the stu-
dents who had GPA in the range of 2.24-4.00.

3.2 Satisfaction Results

As observed, high levels of satisfaction in the learning process enhance students’
attitude and motivation to pay attention to the instructor or the study material. The
result of the satisfaction levels of the two learning styles comes from the satisfaction
measurement collected from the student questionnaire which was composed of the
questions mentioned in Table 4. Note: The independent t-test results of the satisfac-
tion total scores between the active learning group and the traditional learning group
are presented in Table 4. = 0 (vs >): t-test = 2.16, p-value=0.018.
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Table 4. Satisfaction Result from Questionnaire That Was Given to Two Groups of Students.

Mean (sd)
Criterion
Active Learning Traditional learning
S1. Students appreciate the teaching techniques
and tools used in the classroom. 3.83(0.70) 3.36(0.71)
S2. The learning style forced the students to
think and analyze the contents of the course. 4.21(0.88) 3.72(0.74)
S3. The learning style helped the students to
understand the course content. 3.96(0.69) 3.80(0.65)
S4. The laboratory work helped the students to 4.13(0.68) 3.72(0.68)
understand the course content.
S5. The learning style allowed the students to
debate or comment in the class. 4.38(0.71) 4.04(0.61)
Total 4.10(0.54) 3.77(0.54)*

95% CI for the Mean

i b T

Satisfaction Score
e

1 T T T T T T T T T T
Group 12 12 1 2 12 1 2 12
S1 S2 S3 S4 S5 total

Fig. 8. The 95% confidence interval of the mean satisfaction score in each item and the total in
the two learning styles.

The result shows that the mean scores are 4.10 (sd=0.54) and 3.77 (sd=0.54) of sat-
isfaction in RAD for the experimental group and the control group, respectively. Up-
on considering each point, it can be observed that active learning has higher levels of
satisfaction. Thus, the satisfaction result of the experimental group was higher than
that of the control group. Aside from the questionnaire scores, the comments were
collected and are displayed below, noting the learning style of the student who offered
the comment:

1. This course is appropriate for non-coding skill students, and provides a good op-
portunity to build an application besides having a suitable learning style. (Active
learning group)

2. This course has a lot of theory, some of which were not used to develop any appli-
cations. (Traditional learning group)
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3. The learning style is suitable for students to understand by sharing ideas, and to
learn in pairs (Active learning group)

4. The time to practice developing an application was inadequate; if more time was
given, ideas could have been shared better (Active learning group)

4 Discussion

In this study, two different learning environments were set up to find out which
learning style was appropriate for RAD courses. A total of 168 students was picked
randomly and separated into two groups. The first group used the traditional style,
whereas the second group used the active learning style. The active learning group
used a new technology like Facebook as the channel for communication and distribu-
tion of course material. The traditional group used the classroom-style face-to-face
communication besides using hard copy versions of the course material.

Additionally, the students in the active learning group were working in groups of
two, while the students in the traditional style environment were left to work individ-
ually. All the same, this experiment had limitations in terms of the sample size that
was used in this research study based on assumptions. However, the selected number
of students in this study is sufficient as 49 samples were selected from 168 students.
This is because the characteristics (GPA) were taken into consideration and the repre-
sentative of the sample was adequately used in order for it to be a good sample of IT
students. It is to be noted that this experiment can be applied to other IT courses if the
instructor wants to set up an environment of participation in the classroom.

It was observed that Facebook could be used as a tool to support an active learning
environment as well as to encourage students to have motivation for learning in the
classroom. It is convenient as it allows sharing of all course materials and has a board
for discussion. This tool provides a powerful channel for communication and encour-
ages students to connect with each other. Corresponding to Balakrishana and Lay, it
has been confirmed that it is a good tool and is appropriate for students [35], and
Levickate agreed that Facebook is a good tool for learning which can be used by uni-
versity students in a manner similar to other tools [36].

Facebook features, especially, support the active learning style. For instance, pair-
ing students can help students exchange their knowledge, have discussions within a
group, and share understanding via the chat function or posting [27]. The active learn-
ing style creates the environment for students to effectively develop their skills in
remembering, understanding, applying, analyzing, evaluating, and creating.

According to Bloom’s taxonomy theory, in terms of affective domain, the conniv-
ance in the active learning environment provides an appreciation. For example, any
materials in the course or any suggestions or comments that appear on Facebook can
encourage students to give an immediate response and indulge in active participation.
This environment may also boost student attendance.

In terms of interaction between students and instructors, it was observed that in the
traditional group, the students did not interact with the instructor and only expected
directions, whereas the students of the active learning group communicated with the
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instructor and with each other a lot. Shyness among the students was observed to have
decreased because of Facebook, and the courage to participate in classroom discus-
sions was found to have increased. For these reasons, Facebook can be considered to
be a tool that can provide high satisfaction levels in the active learning environment.

The result corresponded to the report by Marsh [37] and Marsh and Roche which
confirmed that the factor of student satisfaction is relevant and a valid criterion to be
considered when choosing a learning technique [38]. However, a report by Bedggood
and Donovan indicates that student satisfaction may or may not have a correlation
with the type of learning [39]. Nevertheless, the results from this experiment show
that there is association between learning efficiency and student satisfaction.

Upon focusing on learning efficiency, though, it can be seen that the statistical
analysis did not exhibit statistically significant differences at p<0.05, which indicates
that the learning outcomes of the two learning styles did not differ. Even though the
learning outcomes from the two learning styles are equivalent, the predicted scores
from the linear regression and the students who have GPA between 2.00 and 2.23
show that the active learning style is more likely to help students achieve more in all
the aspects investigated in this research study. Thus, new technology such as Face-
book may be an appropriate tool more for low GPA students than for high GPA stu-
dents.

As a result, it cannot be claimed that the result of this study is similar to that of
other research studies such as [16][17][31][32]. This is because the learning style did
not affect all students, only some of them. Thus, it can only be inferred that learning
performance is associated with learning style and GPA, especially for students with
low GPA, corresponding to a study by Almigbal, which confirms that learning style
may benefit students when an instructor uses the right style of teaching [40]. Learning
style can reinforce and encourage students to pay attention by means of various tools,
according to the studies by Karpinski and Kirscher and Bosch [41][42]. It confirms
that Facebook improves academic performance.

To provide students of the 21st century with an appropriate learning environment
to acquire skill sets as described in the affective domain of Bloom taxonomy, the
active learning style, which is also known as learning by doing, is to be set up. This
theory shows that students acquire skills more effectively if they are learning by do-
ing. Especially with regard to students with low GPA, the active learning style togeth-
er with a suitable technology like Facebook can help them learn, share, discuss, and
present by setting a positive environment [24].

Based on this experimental research, it can be concluded that active learning is
quite a suitable style of learning together with Facebook for Gen Z students who are
involved in learning information technology content. The active learning style via a
social network can help support active participation of students and provide a useful
communication channel between instructors and students [15].

Thus, the outcome of this study may help other instructors to set a suitable class-
room environment, especially in IT courses because they can use a laptop computer in
a classroom laboratory.
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5 Conclusion

Based on the assumptions, the following are the questions addressed: (i) Do active
learning styles influence the GPA score more positively than traditional learning
styles? (ii) Is the student satisfaction level in the active learning setting higher than in
that in the traditional learning style?

In conclusion, the research findings can be summarized as indicating the following:

(i) Learning efficiency, therefore, as well as using Facebook together with other
tools, is a great way to create an active learning environment for students of Genera-
tion Z, particularly in the field of information technology. According to this study, an
instructor has to consider when Facebook is not an appropriate tool for all the students
but only for some students in a group (only for low GPA students). Facebook encour-
ages and reinforces students in terms of the learning process by making them partici-
pate and communicate with each other in a suitable classroom environment for low
GPA groups.

(ii) Learning style and student’s satisfaction are key points that are associated with
learning outcome and are very much applicable to students in 21st century learning
which requires students to learn by doing. Consequently, up-to-date technology such
as Facebook can be considered as a useful tool for students as well.

In future research, to perform useful experiential research, large amounts of data
need to be collected. Correlation between timing (how long) and period (morning or
afternoon) may be an interesting aspect to consider in further investigations.
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