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Abstract

This research aimed to analyse the use of chemistry-on-android (chemondro) game
and blended learning that combine the online and face-to-face learning, as the
implementation of technology on hydrocarbon topics toward students’ self-
regulated learning. The online phase of blended learning was conducted using video
conference and Learning Management System (LMS). A comparative study has
employed in this research. There were three groups of students with a total of 143
students represents from all of the eleventh graders in Purworejo Regency,
Indonesia. These three groups of students applied different technology as the media
on its learning process. A group which applying ‘chemondro’ game, a group with
blended learning and the last group with the combination between the two. A Self-
Regulated Learning Scale (SRLS) was administrated to obtain the data of students’
self-regulated learning. These data of students’ self-regulated learning were classified
into five categories, from excellent to very poor category following the criteria of
mean and ideal standard deviation. In addition, one-way ANOVA was used to
confirm the results of those analysis. The results of the analysis showed that the
profile of students’ self-regulated learning on the group that used the ‘chemondro’
game only as the media was better compared to the other two student groups. This
research suggests that the educational game should be widely use in chemistry
learning to promote students’ self-regulated learning.
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Introduction
Learning system in the 21st century moves forward on the use of technology. The

use of technology as learning media which supporting the educational field were
growing very rapidly along with the development of technology and science
nowadays. The technology-based media facilitated the students and the teacher in
order to reach a quality of learning process that leads the improvement of learning
outcomes. The use of technology-based media such as on the chemistry learning
provide a new environment to the students (Wisetsat & Nuangchalerm, 2019), thus
the teaching learning instruction occurred in interesting, interactive, effective, time
efficient, flexible way (Saputro & Susilowati, 2019) and enjoyable (Dasilva, et al.,
2019).

The chemistry learning on high school had a limited time allocation. However, a
bunch of chemistry material should be delivered to the students. For example, the
concept that must be taught on the topic of hydrocarbons is quite a lot. Those are
including the peculiarities of carbon atoms, alkanes, alkenes and alkyne. The teacher
needs the media and the way to deliver the topic better. Thus, the students could
have a good self-regulated learning to realize these problems. A technology-based
media could facilitate the students to regulate themselves as the independent learning
process (Kitsantas, 2013), for example on the use of blended learning. The blended
learning which combining the face-to-face and online learning process (Tayebinik &
Puteh, 2012) may be used to overcome the limited time allocation of chemistry
learning. Also, the combination of face-to-face and online phase learning that
integrated technology provides new experiences for students, they feel enthusiastic
and happy in the learning process (Ramadhani, Umam, Abdurrahman, & Syazali,
2019). The online phase of blended learning includes the asynchronous or
synchronous learning process.

The LMS can be used to support the asynchronous on the online phase of
blended learning. These learning management systems provide as a media in
managing the learning materials and students’ assignment. Thus, the students could
access the learning material wherever they want which bring the good students’
regulated their learning process. Meanwhile, the synchronous online learning process
can be facilitated by video conference. The video conference serves a direct
interaction among the teacher with the students. Consequently, the learning process
held by video conference was very similar toward face-to-face learning. The video
conference on the online phase of blended learning expected to support the
students’ self-regulated learning by providing an assistance to the students in the
form of supervise, integrate, and evaluate the learning process (Mooij, Stefens, &
Andrade, 2014). The result of Doggett (2007) work revealed that the use of video
conference improving about 50% the students’ self-regulated learning. The video
conference is not a new technology. Unfortunately, the video conference has not
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used widely and the research which conducted the effectiveness of this technology
on the educational field very limited (Candarli & Yuksel, 2012).

On the other hand, an educational game such as the ‘chemondro’ game that
found on the android mobile also gives a significant impact on students’
performance. The ‘chemondro’ game leads the improving of students’ performance
and learning outcomes (Puspita, Sugiyarto, & Ikhsan, 2017; Sugiyarto, Ikhsan, &
Lukman, 2018; Ulfa, Sugiyarto, & Ikhsan, 2017). The ‘chemondro’ as the educational
game affects the students’ behaviour such as giving a joyful sense of learning and
learning experiences (Jabbour, 2014). Due to the ‘chemondro’ game found on the
android mobile, thus he students could perform a flexibility learning process. The
‘chemondro’ game provides learning objectives, summary of learning materials, and
the problems. Hence, the ‘chemondro’ game could enhance the students’ self-
regulated learning. The ‘chemondro’ game illustrates in Figure 1.
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Chemondro’ Game llustrations

Problem of Research

The educational reformation 4.0 required technology as the media in the teaching-
learning activities. The role of technology was promoting the independent learning
process. Hence, a better students’ self-regulated learning was needed in supporting
the independent learning process. The ‘chemondro’ game and blended learning were
the alternatives of the use of technology in improving students’ self-regulated
learning. However, it needed a deeper analysis on which the use of technology
among the ‘chemondro’ game only, blended learning only, or combination between
the two considered as the best in promoting students’ self-regulated learning. The
research problem guided this study as follows:
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» How was the profile of students’ self-regulated learning in applying the
‘chemondro’ game, blended learning, and combination between the two on
hydrocarbon topic?

> Is there any significant difference of students’ self-regulated learning among
these three student groups?

Method

Design of Research

This research designed as a comparative study with the quantitative approach of
eleventh graders in applying technology toward the profile of students’ self-
regulated learning, The technologies were applied covered ‘chemondro’ game and
blended learning on hydrocarbon topics. The video conference and LMS were used
in the online phase of blended learning, Three different groups were enrolled in this
research with the research design that employed was post-test only design. The
design of this research depict in Table 1 as follows.

Table 1.
The Post-test Only Design of the Research
Student Group Kind of Treatment Post-test
Chemondro Blended Learning SRLS
‘Chemondro’ game only (A) v - vV
Blended learning only (B) - \ \
Combination of v V V

‘chemondro’ and blended
learning (C)

Samples of Research

As many as 143 of students represents from all of eleventh graders of public senior
high schools in Purworejo Regency, Central Java, Indonesia were participated in this
study. These number of 143 eleventh graders were selected following by cluster
random sampling technique. The sampling technique began by choosing the two
schools among a total of 11 schools in those regency and it was followed by
randomizing the classes on the two selected schools. These 143 students were
enrolled in the three different groups consisting of class A applying ‘chemondro’
game, class B applying blended learning, and class C applying ‘chemondro’ and
blended learning,

Implementation of Research

The research was prepared by applying technology-based media on three different
classes. The two classes which applying blended learning consists of face-to-face and
online learning while another class utilized face-to-face learning only. The learning
cycle 5E Model uses as the learning model for the face-to-face meeting. It has five
syntaxes including Engagement, Exploration, Explanation, Elaboration, and Evaluation
where its name stand for the initial letters (Tortop, 2013). In the engagement stage,
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the teacher engages the students to pay attention with the teaching materials. The
attraction was held by asking several questions that related to the daily lives, hence
the students will be curious about the teaching materials. Next, in the exploration
stage, the students need to explore the teaching materials using the resources they
have in order to answer the questions from the teacher in the previous stage. After
that, the students discuss and presents the information they got in the exploration
stage, the teacher correct any misunderstanding about the teaching materials. In the
elaboration stage, the students given several questions with different applications of
the teaching materials. The students need to seek and compare several information
they have. The students will produce a new ideas and construct their own knowledge
in this step (Tortop, 2013), thus it brings a meaningful learning activities. Finally, in
the last stage which is the evaluation stage, the students evaluate their knowledge
through an advanced evaluation questions.

In this research, students worked in a small group. They discussed the concepts
of hydrocarbon topics in which conducted in five meetings. The first meeting was
discussing the uniqueness of carbon atom and classification of hydrocarbon. The
concept of hydrocarbon that discussed at the second meeting was the structure and
chemical nomenclature of hydrocarbon. The isomerism and physical properties of
hydrocarbon were discussing at the third meeting. While on the fourth meeting was
discussing the hydrocarbon reaction. Finally, the last meeting was used to collect the
data of students’ self-regulated learning,

The online learning was implemented in every week during the research. The
online learning was conducted by synchronous learning using video conference and
asynchronous learning using LMS. The LMS was providing the students’ learning
material, the assighment management, and online discussion. Meanwhile, the video
conference was providing the direct interaction between the teacher and the students
in discussing the hydrocarbon contents. Moreover, the video conference facilitated
the students in presenting their assignment. Therefore, the video conference leads
the learning process held in very similar way with face-to-face learning,

In addition, the ‘chemondro’ game was used as the supplement media in the two
classes. This ‘chemondro’ game consisting the hydrocarbon materials and quiz that
attract students’ interest. The game was utilized by the students anywhere and
anytime. In the last meeting of the research, the students in both classes that utilize
‘chemondro’ game were asked to play the ‘chemondro’ game and answer the quiz
that provide in the game. Whereas, another class that not implement ‘chemondro’
game was need to review the hydrocarbon materials and answer the quiz given by
the teacher.

Data Collection Tools

Self-Regulated Learning Scales (SRLS) was used to obtain the data of students’ self-
regulated learning, The initial version of SRLS consist of 15 items with 4-Likert-
type scales (from 1= strongly disagree until 4=strongly agree). These SRLS was self-
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developed according to several aspects consisting the three phases of self-regulated
learning following (Kitsantas, 2013; Effeney, Carroll, & Bahr, 2013; Ormrod, 2003;
Virtanen, Nevgi, & Niemi, 2015; Zimmerman, 2008). The three phases of self-
regulated learning including the phase of planning, implementation, and evaluation
were synthesized to construct the SRLS. The planning phase consists of task analysis
and self-motivation aspects. The self-reflection and self-observation includes on
implementation phase. Whereas the evaluation phase consisting the self-evaluation
and self-reflection aspects. Five items on each phase was constructed to develop the
SRLS.

The validity and reliability of SRLS were determined before the SRLS was used
to collect the self-regulated learning data. The validity of SRLS was looked at by
theoretical and empirical validity. The face and content validity were the parts of
theoretical validity. These two parts of theoretical validity were carried out by asking
the judgment from Psychology Department experts. The components being
reviewed toward the SRLS including the content, construct, and language aspects.
The experts give the comments and scores on each item of SRLS. The scores given
following the criteria from (Lawshe, 1975), score 1 indicates the item was not
necessary; score 2 indicates the item was useful but not essential, and score 3
indicates the item is essential. According to the experts’ suggestion, the SRLS had
revised. Moreover, the scores from the experts were analysed according to Aikens’
V formula following Aiken (1985).

The Aikens’ V calculation on each item compared toward the validity coefficient
following Aiken (1985). The number of raters used in this research were 3, thus the
items classified had a content validity if the Aikens’ V coefficients equal to 1.00. The
results of the analysis showed that the 15 items of SRLS had Aikens' V value of
1.00. Hence, the SRLS had a good theoretical validity. After the theoretical validity
was fulfilled, the empirical validity was find out. The empirical validity was conducted
toward a total of 243 eleventh graders students. The results of the empirical validity
data were analysed according to the item fit analysis according to Rasch model. The
results of these analysis showed that the items of the SRLS was fit with the Rasch
model. Moreover, the estimation of items reliability with the Cronbach’s Alpha
coefficients of the SRLS was found to be 0.72. These Cronbach’s Alpha coefficients
indicates that SRLS has acceptable reliability category (Gliem & Gliem, 2003).
Therefore, the SRLS was a good instrument to obtained the students’ self-regulated
learning data.

Data Analysis

The students’ self-regulated learning data were analysed by descriptive quantity
technique. The data then classified into five criteria following the ideal rating
category adapted from Gronlund and Linn (2009). The five criteria were used
consisting the excellent, good, sufficient, poor, and very poor criteria. The profile of
students’ self-regulated learning analysis was conducted according to the two aspects.
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The students’ percentage on each category of self-regulated learning and due to the
students’ percentage on each category of self-regulated learning phase in every
students group.

The first aspect was according to the students’ percentage on each category of
self-regulated learning in every students group. The SRLS with a total of 15 items
has maximum score 4 on each items, thus the maximum ideal score of this aspect
of analysis was 60. The ideal category was carried out to determine the students
were considered into five categories of students’ self-regulated learning, The five
categories in this case including: a very good category if the value of ‘x’ measure
(the self-regulated learning scores) greater than 48.75; within the range of 41.25> x
= 48.75 indicated good category; 33.75> x = 41.25 indicated sufficient category;
26.25 > x = 33.75 indicated poor category; and very poor category if x < 26.25. The
total of students from very good to very poor category in every students group was
calculated. After that, the percentage of these total students on each category was
determined. The result of the students’ percentage calculation on each category was
compared among the three students group.

The second was due to due to the students’ percentage on each category of self-
regulated learning phase in every students group. Each self-regulated learning phase
including the planning, implementation, and evaluation phase, consisting five items
of SRLS, thus the maximum ideal score on each self-regulated learning phase was
same with the value of 20. Consequently, the students signified a very good category
if x > 16.25; within the range of 13.75> x = 16.25 signified good category; 11.25>
x = 16.25 signified sufficient category; 11.25 > x = 8.75 signified poor category; and
very poor category if x < 8.75 for planning, implementation, and evaluation phase
of self-regulated learning. The comparison among the three students group was
done by calculating the students’ percentage from very good to very poor category
in every phase of self-regulated learning. Hence, the comparison of the students’
percentage on each category was calculated on every phase of self-regulated
learning.

Moreover, one-way ANOVA was used to analyse there was any significant
difference or not among the students’ self-regulated learning and the three phase of
self-regulated learning on the three students’ group. The one-way ANOVA was used
to confirm the results of the descriptive quantitative technique.

Results
The descriptive statistics of students’ self-regulated learning data obtained in this
research presents in the Table 2.
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Table 2.

Descriptive Statistics of Students’ Self-Regulated 1 earning Data
Students Group Mean Level Std. Dev. N
‘Chemondro’ game only (A) 41.30 Good 6.707 50
Blended learning only (B) 36.65 Sufficient 7.465 45
Combination of ‘chemondro’ and 38.48 Sufficient 7.910 48
blended learning (C)

According to Table 1, it can be said that the students on class A gained a better
students’ self-regulated learning scores compared to the other two students’ groups.
The students on class A reached a good level of self-regulated learning. However,
comparing the mean score of students’ self-regulated learning on each student’
group was not enough to conclude which technology-based media was better in
delivered the chemistry content and improving students’ self-regulated learning.
Consequently, this research was analysed the profile of students’ self-regulated
learning after the technology-based media were applied. The ICT-based media
applied were ‘chemondro’ game and blended learning. The profile of students’ self-
regulated learning in applying ‘chemondro’ and blended learning was analysed
according to two aspects. These two aspects are based on the students’ percentage
on each category of self-regulated learning and due to the students’ percentage on
each category of self-regulated learning phase in every students group.

The first aspect in analysing the profile of students’ self-regulated learning is
according to the students’ percentage on each category of self-regulated learning in
every students group. The results of these analysis presents in the Figure 2. Figure 2
showed that the A students group has dominant on good category of self-regulated
learning. Meanwhile, the B students group only dominant on sufficient category.
Even thought, the C students group has dominant on good category, but the
percentage on the A students was better. Hence, the A students group presents a
better students’ self-regulated learning compared to the other two students group.

The second aspect of the analysis was due to the students’ percentage on each
category of self-regulated learning phase in every students group. There were three
phases of self-regulated learning, the planning; implementation; and evaluation
phase. The result of the planning phase analysis presents on the Figure 3.
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According to Figure 3 it can be seen that the A students group had a good task
analysis and self-motivation as evidenced by the planning phase self-regulated
learning category which dominant on good category. Whereas the B students group
only gained a poor category and C students group dominant on sufficient category.
In short, the A students group has a better planning phase compared to the other
two students group.
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Figure 3.
The Profile of Students on Planning Phase of Self-Regulated I earning

The next is the analysis of students’ self-regulated learning profile according to
the implementation phase. In the implementation phase, the students could control
and observe themselves during the lesson occurred. The result of the
implementation phase analysis showed in the Figure 4.
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Based on Figure 4, it can be concluded that the three students group on
implementation phase of self-regulated learning only dominant on sufficient
category. It seems no difference among the three student groups.

The result of implementation phase of self-regulated learning profile analysis
presents in the Figure 5.
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Figure 5.
The Profile of Students on Evaluation Phase Self-Regulated 1 earning

Figure 5 showed that the A students group gained the best on evaluation phase
of self-regulated learning. The A students group showed a better self-evaluation and
self-reflection aspects compared to the other two student groups.

Finally, to support and confirm the results of the descriptive quantity technique,
one-way ANOVA was employed. One-way ANOVA in this research aims to analyse
there was any significant difference or not among the students’ self-regulated
learning and the three phase of self-regulated learning on the three students’ group.
The result of the one-way ANOVA analysis shown in Table 3.
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Table 3.

One-Way ANOV'A Results Confirmed the Descriptive Quantity Technigue
Domain F Sig Conclusion
Self-regulated learning  4.286 0.009 Significant difference
Planning phase 23,737 0.000 Significant difference
Implementation phase  0.801 0.451 No difference
Evaluation phase 2.192 0.116 No difference

According to Table 2, showed that there was significant difference on overall
students’ self-regulated learning which is on the planning phase of self-regulated
learning. However, there was no significant difference on the implementation phase
and evaluation phase of self-regulated learning. Hence, the results of the one-way
ANOVA technique confirmed the result of the descriptive quantity technique.

Discussion and Conclusion

Self-regulated learning has a key role in obtaining the quality of learning instruction.
The self-regulated learning refers to the motivational orientation and learning
strategies that students used to achieve the desired goals (Zimmerman, 2000).
Students with a good self-regulated learning reaching better learning outcomes
compared to the students with poor self-regulated learning. Applying ICT-based
media in teaching-learning instruction offer an innovative method to exercise
students’ self-regulated learning (Kitsantas, 2013). Hence, this research was focused
on the obtaining the students self-regulated learning data after an ICT-based media
were applied in the chemistry learning instruction.

The profile of students’ self-regulated learning was analysed due to two aspects,
students’ percentage on each category of self-regulated learning (percentage of
excellent to very poor category) and due to the students’ percentage on each category
of self-regulated learning phase in every students group. The phase of self-regulated
learning consists of the planning; implementation; and evaluation phase.

According to students’ percentage on each category of self-regulated learning,
the A students group was used ‘chemondro’ game as the learning media. The
tindings of this research confirmed the previous study conducted by (Nietfield,
Shores, & Hoffmann, 2014), which showed that self-regulated learning could be as
predictor in obtaining the successful performance in game-based learning. In this
research, the students held the learning process in a flexible way because the
‘chemondro’ game was found on the android mobile and they bring their own
android-mobile everywhere. This fact leads the students has a good in regulating
her/himself in chemistry learning which brings a successful students’ performance.

On the planning phase of self-regulated learning, the students conducted two
important activities, which were the task analysis given by the teacher and the ability
analysis on students’ motivation to finishing those tasks (Zimmerman, 2008;
Woolfolk, 2007). The students were conducting the task analysis in order to setting



Using technology in. .. 994

the goals and planning a strategy to know they own ability in solving the tasks. The
students set a standard or a criterion for her/himself to determine their own ability
(Ormrod, 2003). The students know they own ability due to their intrinsic
motivation. This intrinsic motivation could be the self-efficacy, success expectation,
and the interest toward the task (Virtanen, et al., 2015; Zimmerman, 2008).

The student with good self-regulated learning can setting the goals and make a
planning on how to achieve those goals. Planning a goals and strategy to achieve
those goals refers to the desired learning outcomes or performance. Ormrod (2003)
asserts that process-oriented goals, especially in the early stages of learning, are more
effective than the ultimate goal. As evidence, the result of Kitsantas (2013) works
revealed that the determination of goal-oriented on the planning processes is more
effective than the goals set at the end of the learning process.

Based on the results of this study, the students on a student’s group which used
the ‘chemondro’ game as the independent learning media tends to set the learning
goals and strategies to find out their abilities in order to become a winner in the
‘chemondro’ game. In addition, Sabourin, Shores, Mott, and Lester (2007) revealed
that the aspects of self-regulated learning including setting goals and monitoring the
learning process were found to be a students’ key successful in game-based learning,
The ‘chemondro’ game in this research leads the students in setting the learning goal.
They gained a high interest to solve the hydrocarbon problems on each level of
‘chemondro’ game. The teacher also monitored the students whereas they find
difficulties in solving the hydrocarbon problems according to the level on
‘chemondro’ game. Consequently, the understanding of self-regulated learning
becomes a subject in enhancing the students’ interest and monitoring of game-based
learning.

The ‘chemondro’ game increases the students’ intrinsic motivation to learn
hydrocarbon lesson. Associated with the intrinsic motivation on the planning phase,
the students with a good self-regulation on the planning phase will gained a better
performance toward the task (Virtanen, et al., 2013). The results of this study
supported the previous study conducted by Sabourin, et al. (2013) which showed
that the self-regulated learning tend to make the students utilize the educational
game better and consider their behaviour. Moreover, a summary of the material and
problems provided in an attractive manner makes students more motivated to learn.
The results of this study indicate the important of identifying the tendency of
students’ self-regulated learning in the planning phase.

The media were used in this research includes the technology-based media.
According to the work of Kitsantas (2013) showed that the used technology-based
media in the teaching-learning instruction provide the flexibility impacts to the
students which affecting the level of performance in self-regulated learning.
However, the ‘chemondro’ game and blended learning (which mediated by the video
conference and learning management system) had a mobile characteristic so that the
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students could accessed the learning material anywhere and anytime. The mobile
characteristics of these types of the two technology-based media leads the students
gives the same results in control and observation her/himself. This fact leads the
profile of students self-regulated learning in the implementation phase do not show
the difference, all the three student groups show the dominant criteria in the
sufficient category.

The last analysis of students’ self-regulated learning profile was due to the
implementation phase. On the evaluation phase, the students evaluate their selves
by considering their own performance quality. The self-evaluation refers to the
comparison of the students’ performance toward particular standard. The students
who can regulate themselves in good manner tend to conduct the self-evaluation
frequently and objectively by using the data that were monitored by her/him own.
On the evaluation phase, the students also conduct a self-reflection phase, which
bring the students to develop their efficacy (Woolfolk, 2007).

In the term of evaluation phase shows that the A students group showed a better
self-evaluation and self-reflection aspects compared to the other two student groups.
The result of this research is consistent with a study conducted by Kitsantas (2013)
which shows that the teachers who used ICT-based media, make the students see
their own developmental processes visually. The ‘chemondro’ game leads the
students to evaluate themselves according to the problems on the game form. They
reflect their selves which material not yet mastered. The students ask the teacher or
her friends about the materials hasn’t been understood. The self-evaluation and self-
reflection phase cause the improving of students self-regulated learning especially
on the evaluation phase.

The profile of student’s self-regulated learning on ‘chemondro’ students’ group
was better compared to the other two student groups. The students utilize the
‘chemondro’ game as the independent learning sources. These ‘chemondro’ game
leads the students more motivated to learn in a flexible way. They set the learning
goals and plan a strategy to win that game. A summary of the learning materials and
the problems which provide on that ‘chemondro’ game make the students reflect
and evaluate themselves. Thus, the educational game should be widely utilized to
promote students’ self-regulated learning,

Considering the limitation of this research that does not employed a control
group as the comparison without the utilization of technologies toward the effect
on students’ self-regulated learning. It is suggested, to use the control group without
the utilization of technologies to compare its effects on students’ self-regulated
learning in the future research. Therefore, the effectiveness of the technologies
based media in the chemistry learning were examined in order to enhance students’

self-regulated learning,



Using technology in. .. 996

Acknowledgements
The authors wish to thank the Indonesian Directorate General of Higher Education
for funding this work through the part of “Tim Pascasarjana” research grant 2017.

Biodata of the Authors

Dr. Antuni WIYARSI is an associate professor and
researcher in Chemistry Education Department, Faculty of
Mathematics and Natural Sciences, Universitas Negeri
Yogyakarta, Indonesia. She holds the Doctoral degree from
Universitas Pendidikan Indonesia in 2016. Her interest of
resecarch are students’ and teachers’ chemical literacy,
scientific habit of mind, and self-efficacy, context-based
learning and socio-scientific issue in chemistry, Pedagogical
Content Knowledge (PCK) of pre-service chemistry teacher,
and chemistry tools integrated vocational context.
Affiliation: Chemistry Education Department, Faculty of
Mathematics and Natural Science, Universitas Negeri Yogyakarta, Indonesia
E-mail: antuni w(@uny.ac.id Phone: +6281328681494

ORCID number: https://orcid.org/0000-0001-5573-9345

Nur FITRIYANA, M.Pd. is a junior lecturer in Chemistry
Education Department, Faculty of Mathematics and Natural
Sciences, Universitas Negeri Yogyakarta, Indonesia. She
holds M.Pd. (Master of Education) in the Chemistry
Education from Universitas Negeri Yogyakarta in 2018. Her
research interest is a quantitative research in education
including the implementation of various chemistry teaching
method, teaching-learning media such as instructional
technology in the chemistry classroom, and assessment in
chemistry education.

Affiliation: Chemistry Education Department, Faculty of Mathematics and Natural
Sciences, Universitas Negeri Yogyakarta, Indonesia

E-mail: nur.fitrivana@uny.ac.id Phone: +628562604950

ORCID number: https://orcid.org/0000-0001-8964-8417

Jaslin IKHSAN, Ph.D. is an associate professor and
researcher in Chemistry Education Department, Faculty of
Mathematics and Natural Sciences, Universitas Negeri
Yogyakarta, Indonesia. He holds the Doctoral degree from
La Trobe University, Australia in 2005. His interest of
research is deal with the development of the ICT-based
media for enrichment materials and independent learning
resources, and the ICT-based delivery system in Chemistry
learning.

Affiliation: Chemistry Education Department, Faculty of
Mathematics and Natural Sciences, Universitas Negeri Yogyakarta, Indonesia
E-mail: jikhsan@uny.ac.id Phone: +62 81328608208

ORCID number: https://orcid.org/0000-0003-3415-7068




997 Wiyarsi, Fitriyana, & lkhsan

References

Aiken, L. (1985). Three coefficients for analyzing the reliability and validity of ratings.
Educational ~— and  Psychological ~ Measurement, 45, 131-142.  Retrieved  from
http://journals.sagepub.com/doi/abs/10.1177/0013164485451012

Candatli, D., & Yuksel, H. (2012). Students’ perceptions of video-conferencing in the
classrooms in higher education. Procedia - Social and Bebavioral Sciences , 47, 357 — 361. doi:
10.1016/j.sbspro.2012.06.663

Dasilva, B. E., Ardiyati, T. K., Suparno, Sukardiyono, Eveline, E., Utami, T., & Ferty Z. N.
(2019). Development of Android-Based Interactive Physics Mobile Learning Media
(IPMLM) with Scaffolding Learning Approach to Improve HOTS of High School
Students. Journal = for the Education of Gifted Young Scientists, 7(3), 659-681.
http://dx.doi.org/10.17478 /jegvs.610377

Doggett, A. M. (2007). The videoconferencing classroom: What do students think? Journal
of  Industrial Teacher Education, 44(4), 29-41. Rettieved from
http://digitalcommons.wku.edu/arch mfg fac pub/3

Effeney, G., Carroll, A., & Bahr, N. (2013). Self-regulated learning: Key strategies and their
sources in a sample of adolascent males 1. Australian Jonrnal of Educational & Developmental
Psychology, 13, 58-74. Rettieved from http://hdlhandle.net/10072/70168

Gliem, J. A., & Gliem, R. R. (2003). Calculating, interpreting, and reporting cronbachs' alpha
reliability coefficient for likert type scales. Midwest Research to Practice Conference in Adult,
Conlzmzng, and Coﬁzﬂmm@/ qumz‘zon 82-88. Retrieved from

Gronlund, N. E., & Linn, R. L. (2009). Measurement and evalnating in teaching. New York:
Macmillan Publishing Company.

Jabbour, K. K. (2014). An analysis of the effect of mobile learning on Lebanese higher
education.  Informatics  in  Education, 73(1),  1-15.  Retrieved  from:
http://files.eric.ed.gov/fulltext/E]1064345.pdf

Kitsantas, A. (2013). Fostering college students' self regulated learning with learning
technologies.  Hellenic ~ Journal ~ of  Psychology, 10, 48-59.  Retrieved from
http://www.pseve.otg/journal/UPLOAD /Kitsantas10-3.pdf

Lawshe, C. (1975). A quantitative approach to content validity. Personnel Psychology, 28, 563-
575. Retrieved from

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.460.9380&rep=repl &type

Mooij, T., Stefens, K., & Andrade, M. (2014). Self-regulated and technology-enhanced
learning: A European perspective. European Educational Research Journal, 13(5), 519-528.
DOI: 10.2304/eetj.2014.13.5.519

Nietfeld, J. L., Shores, L. R., & Hoffmann, K. F. (2014). Self-regulation and gender within a
game-based learning environment. Journal of Educational Psychology, 106(4), 961-973. DOI:
10.1037/20037116

Ormrod, J. E. (2003). Educational psychology developing learners. New Jersey: Pearson Merrill
Prentice Hall.

Puspita, 1., Sugiyarto, K. H., & Ikhsan, ]. (2017). Collaboration of chemistry instructional
games and group investigation (GI) model to improve learning outcome in high school
students. AIP Conference Proceedings, 1847, 050004. doi: 10.1063/1.4983906

Ramadhani, R., Umam, R., Abdurrahman, & Syazali, M. (2019). The effect of flipped-
problem based learning model integrated with LMS-google classroom for senior high
school students. Journal for the Education of Gifted Young Scientists, 7(2), 137-158.
http://dx.doi.org/10.17478 /jegvs.548350

Sabourin, J. L., Shores, L. R., Mott, B. W., & Lester, J. C. (2013) Understanding and
predicting student self-regulated strategies in game-based learning environments.




Using technology in. .. 998

International Journal Artificial Intelligence in Edncation Society, 23, 94-114. doi: 10.1007/s40593-
013-0004-6

Saputro, B., & Tri Susilowati, A. (2019). Effectiveness of Learning Management System
(LMS) on In-Network Learning System (SPADA) Based on Scientific. Journal for the
Education of Gifted Young Scientists, 7(3), 481498. http://dx.doi.org/10.17478 /jegys.606029

Sugiyarto, K. H., Ikhsan, J., & Lukman, I. R. (2018). The use of an android—based-game in
the team assisted individualization to improve students' creativity and cognitive
achievement in chemistry. ] Phys.: Conf. Ser., 012037.
https://iopscience.iop.org/article/10.1088/1742-6596/1022/1/012037 /meta

Tayebinik, M., & Puteh, M. (2012). Blended learning or e-learning? International Magazine on
Adyances in Computer Science and Telecommunications, 3(1), 103-110. Retrieved from
http://sstn.com/abstract=2282881

Tortop, H. S. (2013). Meaningful field trip in education of the renewable energy technologies.
Journal for the Education of the Young Scientist and Giftedness, 1(1), 8-45.

Ulfa, A. M., Sugiyarto, K. H., & Ikhsan, J. (2017). The effect of the use of android-based
application in learning together to improve students’ academic performance. AIP Conf.
Proc., 050008. https://doi.org/10.1063/1.4983910.

Virtanen, P., Nevgi, A., & Niemi, H. (2013). Self regulation in higher education: students
motivational, regulational and learning strategies, and their relationships to study success.
Study of the Learning Society, 3, 20-36. DOI: 10.2478/5sls-2013-0004

Wisetsat, C. & Nuangchalerm, P. (2019). Enhancing innovative thinking of Thai pre-service
teachers through multi-educational innovations. Journal for the Education of Gifted Young
Scientists, 7(3), 409-419. http://dx.doi.org/10.17478 /jegys.570748

Woolfolk, A. (2007). Educational psychology. United States of America: Pearson Merril Prentice
Hall.

Zimmerman, B. J. (2008). Investigating self-regulation and motivation: Historical
background, methodological developments, and future prospects. American Educational
Research Jonrnal, 45, 166-183. DOI: 10.3102/000283120731290

Zimmerman, B. J. (2000). Self efficacy: An essential motive to learn. Contemporary Educational
Psychology, 25, 82-91. DOI: 10.1006/ceps.1999.1016




