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The purpose of this study was to identify improvements in Self Efficacy and selfregulated through GeoGebra Based Teaching seen from the level of students' initial
mathematical abilities. The research method used was a mixed-method with a
sequential explanatory strategy, while the research design was an untreated control
group design with pretest and posttest. the experimental group obtained direct
learning using GeoGebra software while the control group obtained conventional
learning. The population in this study were university students of mathematics
education department at the Islamic University of Riau who took the field and
space analytic geometry course. The research sample consisted of two classes
taken by a cluster random sampling technique. The research instruments used were
self-efficacy questionnaire and self-regulated questionnaire for getting quantitative
data and interview guidelines for getting qualitative data. Data analysis was carried
out quantitatively and qualitatively and data processing used Microsoft excel and
SPSS from the quantitative and qualitative data analysis, it was concluded that
GeoGebra based teaching was effective in improving students' self-efficacy and
self-regulated. Judging from the level of students' initial mathematical abilities,
there was an increase in self-efficacy and self-regulated through GeoGebra based
teaching from both high, medium and low levels.
Keywords: GeoGebra based teaching, self-efficacy, self-regulated, IMA, teaching
INTRODUCTION
Technological advances in the era of the industrial revolution 4.0 now no doubt. People
no longer need to leave the house to find food or buy something because they can use
the Gofood application and food ordered will arrive at your doorstep. Online stores like
Tokopedia, Shopee, and others will solve every family's needs and household items will
arrive at home using a smartphone. This technological progress has also had an impact
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on education. Some technologies have helped lecturers and students in learning include
GeoGebra software whose application is used in Geometry and Algebra material.
Kahoot Software is a game-based learning platform used as educational technology in
schools and other educational institutions. the use of technology in learning can improve
learning outcomes, the learning becomes effective and efficient and the learning
becomes more interesting if it utilizes technology (Husain, 2014). This statement is
supported by Stošić (2015) which states that by using the application of educational
technology, students can independently master learning material, to choose work
accuracy, to repeat learning material, and to know its progress.
Specifically, one of the software often used in learning mathematics is GeoGebra
because GeoGebra is easily used and can be downloaded for free. GeoGebra is a
computer program that has facilities to visualize or demonstrate mathematical concepts
as well as tools to construct mathematical concepts, especially geometry and algebra
(Niken, 2017). Hohenwarter & Fuchs (2004) states that GeoGebra is very useful as a
medium of learning mathematics with a variety of activities including; (1) as a medium
of demonstration and visualization. In this case, in traditional learning, teachers use
GeoGebra to demonstrate and visualize certain mathematical concepts; (2) As a
construction aid. GeoGebra is used to visualize the construction of certain mathematical
concepts, for example constructing inner and outer circles of triangles, or tangents. In
order for this learning with GeoGebra to be influential, self-efficacy and self-regulated
learning are needed. Self-efficacy and self-regulated are related to students' ability to
trust themselves so that there is no inferiority in dealing with mathematical problems.
GeoGebra based teaching is a teaching model that consists of the teacher's explanation
of new concepts or skills and the teacher is involved in working with students
individually, or in small groups (Watanabe, McLaughlin, Weber, & Shank, 2013).
Related to self-efficacy, Bandura (1997) explains that one's self-efficacy will affect
actions, efforts, perseverance, flexibility in differences, and the realization of the goals
of the individual. Someone's self-efficacy will affect the action, effort, perseverance,
flexibility in differences, and the realization of the goals of the individual so that selfefficacy often determines the outcome before the action occurs. Chick & Vincent (2005)
states that self-efficacy is a belief in yourself about success in completing a task.
The dimensions of self-efficacy that are used as a basis for measuring individual selfefficacy are ;(1) Magnitude: this dimension is related to the level of difficulty of a task
that is believed by someone to be completed. (2) Strength: this dimension relates to the
level of strength or weakness of an individual about its abilities. 3) Generality: this
dimension relates to the breadth of the field of tasks performed in overcoming or solving
problems/tasks, some individuals have limited confidence in various activities and
situations. Multon, et al (1991) states that there are five indicators of a person's selfefficacy, namely: (1) Confident of being able to complete certain tasks individually,
confident that he is able to complete certain tasks and set tasks (targets) what must be
completed. (2) Confident of being able to motivate yourself to take the actions needed to
complete the task. (3) Confident of being able to try hard, persevere, and persevere. (4)
Confident of being able to survive facing obstacles and difficulties. (5) Confident of
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being able to complete tasks that have a wide or narrow range (specific). Self-efficacy
indicators in this study that are used are according to Bandura (1997).
Furthermore, Zimmerman (1989) states that self-regulated is the student's ability to
monitor its understanding, to decide when a student ready to be tested, to choose a good
information processing strategy. Hadwin and Oshige (2011) describe self-regulation as a
regulation that is shared socially. n this sense, self-regulated is addressed as a concept in
which the products are shared in collective and regulatory processes. Self-regulated is
composed of the interaction of the belief and its processes with interrelated processes.
Self-regulated learning (SRL) is an activity where individuals who actively learn,
arrange, determine learning goals, plan and monitor, regulate and control cognition,
behavioral motivation, and their environment to achieve their stated goals (Filho, 2001;
Pintrich, 2004; Wolters, et al., 2003Zimmerman (2004) defines self-regulated learning
as the ability of learners to actively participate in the learning process, both
metacognitive, motivation and behavioral. Theoretically the ability to regulate
individual self in learning (self-regulated learning) has developed well in adolescence
(Wang, 2004). According to Cobb (2003), self-regulated learning influenced by three
main factors, namely self-confidence (self-efficacy), motivation and goals. Chung
(2000) which states that learning is not only controlled by external aspects but also
controlled by internal aspects such as self-regulated.
There are three stages of self-regulated, namely the Planning Phase, at this stage
students set steps for learning, namely (1) Analyzing learning tasks, (2) Determining
learning objectives, and (3) Planning learning strategies. In the analyzing stage, students
implement a plan that is constantly monitored to ensure it leads to learning goals. In the
determining stage, students determine how well the learning strategy is chosen and how
to achieve these learning goals. The planning stage provides a relationship between the
three stages in understanding the lesson (metacognitive knowledge) (Fahinu, 2007).
From the expert opinions above, the self-regulated indicators used in this study are (1)
learning initiatives, (2) diagnosing learning needs, (3) setting learning goals, (4)
organizing and controlling performance/learning, (5) organize and control cognition,
motivation, and Behavior (Self), (6) view difficulties as challenges, (7) find and utilize
relevant sources, (8) choose and implement appropriate learning strategies, and (9)
evaluate the process and learning outcomes. Mehdinezhad & Mansouri (2016),
Alkharusi, Aldhafri, Al-Hosni, Al-Busaidi, Al-Kharusi, Ambusaidi, & Alrajhi (2017);
Çelik, E., &Koçak, L (2018), Wahyudiati, Rohaeti, Irwanto, Wiyarsi, & Sumardi (2020)
states that self-efficacy needs to be developed starting from elementary school to
university level because self-efficacy is related to self-satisfaction with what has been
achieved. Hendikawati, Zahid &Arifudin, R. (2019); Karami, Sadighi, Bagheri,
&Riasati, (2019) stated that self-regulated can be developed with android or basedcomputer instruction and application of electronic portfolios.
Because of the importance of developing students' self-efficacy and self-regulated, so
learning processes need to be designed in accordance with the aim of developing the two
attitudes above. With assistance in Direct Instruction, it is expected that self-efficacy
and self-regulated can develop and improve both attitudes so that it will have an impact

International Journal of Instruction, January 2021 ● Vol.14, No.1

The Increasing Self-Efficacy and Self-Regulated through …

590

on student mathematics learning outcomes. This research will answer problem
formulation as follows:

Are students’ self-efficacy who use GeoGebra Based Teaching better than
conventional learning?

2. Are self-regulated students who use GeoGebra Based Teaching better than
conventional learning?

Are students' self-efficacy using GeoGebra Based Teaching better than
conventional learning reviewed from IMA level (high, medium and low)?

4. Are students' self-regulated who use GeoGebra Based Teaching better than
conventional learning reviewed from the level of IMA (high, medium and low)?


How is mathematics education students’ response on GeoGebra Based Teaching
in improving students’ self-efficacy and self regulated?

METHOD
The method used in this study was a mixed-method with a sequential explanatory
approach (Creswell, 2014, Cohen, 2007). The research design used in this study was a
quasi-experimental type of design with a control group non-equivalent or untreated
control group design with pretest and posttest (Setyosari, 2010). The population of this
research was mathematics education students from the Riau Islamic consist of 596
students from 14 classes. The sampling technique in this research was used the
purposive sampling where the researcher take two classes that have the same ability
(homogeneous). Data in this study were collected through filling out self-efficacy and
self-regulated questionnaire sheets on GeoGebra Based Teaching in the experimental
class and conventional learning in the control class. Data obtained from student selfefficacy and self-regulated questionnaires were analyzed using descriptive statistics and
inferential statistics. Data about student opinions were analyzed using descriptivenarrative to complement the results of quantitative analysis. Data analysis in this study
used SPSS version 20 and Microsoft Excel 2007 software. The results of the Selfefficacy and self-regulated questionnaire were ordinal data that were transformed into
interval data using the Method of Successive Interval (MSI). Then the data is tested
based on parametric statistical tests. the increasing analysis of students' self-efficacy and
self-regulated using the t -test. Then testing the normality of data and homogeneous the
experimental class and control class data. If the data are not normally distributed, then
the data is processed using a nonparametric test, namely the Mann-Whitney U test.
Conversely, if the data is normally distributed, the Independent-Samples t-test will be
used.
Initial Mathematical Ability
As a basis for grouping students according to the level of IMA (high, medium, low), the
researchers took the results of the pretest from the courses that students have studied. To
classify the level of academic ability of students, it can be seen in the following Table 1:
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Table 1
Data Grouping Category of IMA Level
Group
High

The Interval Score of IMA Level

Medium
Low

Source: Arikunto (2012)
Note:
= Student pretest value
= average
= deviation standard
Arikunto grouping is modified by taking the percentage of high and low groups is 27%
of many students and the rest is for the moderate group (46%).
FINDINGS
The Increasing of Students’ Self-Regulated
The increasing of students’ self regulated on experiment class and control class can be
seen in Table 2.
Table 2
Description of Students' Self-Regulated Data on the Experimental and Control Classes
Class
Experiment
Control

Mean
0.36
0.16

Deviation Standard
0.11
0.10

Minimum
0.16
0.02

Maximum
0.57
0.48

Varian
0.011
0.011

From Table 2 above, it can be said that the increase in self-regulated experimental class
students was better than the self-regulated control class, where the difference is 0.20. To
make sure this difference is significant, then it is followed by a statistical test that is the
difference test. The difference test starts with checking the normality test of data and the
homogeneous, if the data is normally distributed and homogeneous, then a statistical ttest is performed. Data normality test results can be seen in the following Table 3:
Table 3
Normality Test for Students’ Self-Regulated Data on the Experimental Class and the
Control Class
Shapiro-Wilk
Class

Statistic

df

Sig.

Control
Experiment

.967
.967

42
42

.257
.265

For the table above was obtained the test of normality of data using Shapiro-Wilk Test.
Criteria for testing the normality of students' self-regulated data, namely; Ho is accepted
if the probability value (sig.) is greater than α = 0.05 and Ho is rejected if the probability
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value is smaller than α = 0.05. Sig. Value > 0.05, then the control class and experimental
class data were normally distributed.
The homogenous test is checked using the Levene Test to determine whether data have
the same variant. Homogeneity testing criteria, Ho is accepted if the significant value is
greater than α = 0.05 and Ho is rejected if the significant value is smaller than α = 0.05.
From the Levene test obtained a Significant Value> 0.05, the student's self-regulated NGain data was homogeneous.
Furthermore, to determine differences between the mean self-regulated student
achievement data used t-test, the hypothesis testing, namely:
H0: There is no difference between Self-regulated experimental class students with selfregulated control class students.
H1: There is difference between Self-regulated experimental class students with selfregulated control class students
Criteria for testing differences in the results of achieving student learning independence,
H0 is accepted if the significant value is greater than α = 0.05 and H0 is rejected if the
significant value is smaller than α = 0.05. The test results can be seen in Table 4.
Table 4
T-test for Data on Self-Regulated Experimental Class and Control Class Students
class
Experiment
Control

Mean
0.36
0.16

Deviation Standard
0.11
0.1

Sig
0.00

Decision
H0 Rejected

Based on table 4, it can be concluded that there is an increase in self-regulated where the
experimental class students was better than the control class students.
The Increasing of Students’ Self Efficacy
The results of self-efficacy of the experimental class and control class students can be
seen in Table 5.
Table 5
Description of Self-efficacy of the Experimental Class and Control Class Students
Class
Experiment
Control

Mean
0.32
0.17

Deviation Standard
0.16
0.09

Minimum
0.04
0.06

Maximum
0.73
0.42

Varian
0.026
0.008

Table 5 explains that the increase in self-efficacy of experimental class students was
better than control class students. To ensure this conclusion, a parametric statistical in
the form of a different test on the increasing of students' self-efficacy was carried out by
determining the normality of data and homogeneous, if the data were normal and class
have the same variant (homogeneous), the statistics used is the t-test. From the results of
the normality test using the Lilliefors test obtained significant for the experimental class
and control class smaller than α = 0.05 so that it can be concluded that the data were not
normally distributed.
Because parametric statistical testing was not met, the statistical test used is nonparametric statistics namely the Mann-Whitney U Test. The testing hypotheses namely;
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H0: There is no difference between self-efficacy of the experimental class student with
the control class student
H1: There is difference between self-efficacy of the experimental class student with the
control class student
Criteria for testing the difference from two classes are, Ho is accepted if the significant
value is greater than α = 0.05 and Ho is rejected if the significant value is smaller than α
= 0.05. Mann-Whitney U test results can be seen in the following table 6
Table 6
Mann-Whitney U Test Result of Experimental Class and Control Class Students
Class
Experiment
Control

Mean Rank
55.44
29.56

Sum Ranks
2328.50
1241.50

Asymp sig

Decision

0.00

H0 Rejected

Based on table 6, it can be concluded that there was the increasing Self-efficacy at
experimental class students where the experimental class was better than the control
class.
The Increasing Self-Regulated Based on IMA
Self-regulated the increasing results based on IMA students can be seen in Table 7.
Table 7
The Increasing of Student Self-Regulated Based on Student IMA
IMA Level
High
Medium
Low

Class
Experiment( normal distributed)
Control (normal distributed)
Experiment (normal distributed)
Control (not normal distributed)
Experiment (normal distributed)
Control (normal distributed)

Mean Rank
0.3873
0.1573
27.75
13.25
0.3618
0.1764

Sig.
0.000
0.000
0.000

Decision
There was a
difference
There was a
difference
There was a
difference

Table 7 illustrates that the increase in Self-regulated experimental class students was
better than Self-regulated at control class students based on the three IMA levels (high,
medium, and low).
The Increasing Self-Efficacy Based on the Student IMA
The results of the increasing Self-efficacy based on level IMA students can be seen in
Table 8.
Table 8
The Increasing of Student Self-Efficacy Based on IMA
IMA Level
High
Medium
Low

Class
Experiment (normal distributed)
Control (normal distributed)
Experiment (normal distributed)
Control (not normal distributed)
Experiment (normal distributed)
Control (normal distributed)

Mean Rank
0.289
0.157
25.50
15.20
0.388
0.176

Sig.
0.000

Decision
There was a difference

0.007

There was a difference

0.004

There was a difference

Table 8 illustrates that the increase in Self-efficacy of experimental class students was
better than control class Self-efficacy atlow levels, medium level and high level.

International Journal of Instruction, January 2021 ● Vol.14, No.1

594

The Increasing Self-Efficacy and Self-Regulated through …

The Interview Results with Students
The results of interviews with students about the effectiveness of Direct Instruction to
increase Self-regulated and Self-efficacy can be seen Table 9.
Table 9
Results of Interviews with Students about GeoGebra Based-Teaching Reviewed on IMA
Level
Question
What is your
opinion about
direct
instruction with
the assistance
of GeoGebra in
increasing your
self-regulated
and
selfefficacy?

Students IMA
Level
Tinggi
(Three students
were
Interviewed)

The conclusion of the interview results with students

GeoGebra can improve Self-regulated because students understand
what is conveyed by the teacher and assignments can be done again
at home. Discussions with friends can also increase Self-efficacy,
meaning students are asked to come forward to try to work on
problems with the help of GeoGebra that makes more confidence that
usually does not want if asked to the front of the class for
presentations
Medium
GeoGebra Based Teaching can improve students' self-regulated.
(Three students when studied and tried again at home as explained by the lecturer, it
were
can give effect to student self-efficacy. This is evidenced by students
Interviewed)
who already have the courage to come to the front of the class to
solve problems. Geometry courses are very suitable to be studied by
assisted GeoGebra. Student's confidence increases in working on the
problem, and trying to do it independently
Low
Learning using GeoGebra can make learning independence increase
(Three Students because with GeoGebra students feel challenged to try it themselves,
were
and self-confidence becomes better, although there is still fear if
Interviewed)
there is a mistake in answering the problem given.

Sources: The interview results with students that taken three students each of IMA level
From Table 9 above, it can be explained that there was the effectiveness of GeoGebra
Based Teaching in improving Self-regulated and Self-efficacy reviewed on the IMA
level of students.
DISCUSSION
From the results of research and analysis of the data obtained, it can be explained that
overall the application of GeoGebra Based Teaching can improve students 'Selfregulated and Self-efficacy, while for increasing students' Self-efficacy, GeoGebra
Based Teaching can improve Self-efficacy for all levels of IMA. There was an increase
in self-regulated and self-efficacy in students because GeoGebra has advantages in
demonstrating and visualizing certain mathematical concepts (Hohenwarter & Fuchs,
2004). The same research about the use of GeoGebra in learning (GeoGebra-assisted
Direct Instruction) can improve students' mathematical communication skills in terms of
the student's academic level (Zetriuslita, Nofriyandi & Istikomah, 2019). GeoGebra can
be the best media for the teaching and learning process in classrooms (Arbain & Shukor,
2014). GeoGebra will help students to find out every solution of geometric problems
(Tran, Nguyen, Bui, Phan, 2014). The learning and teaching process that uses GeoGebra
will enhance various mathematical abilities (Rohaeti & Bernard, 2018).
The effects of the above visualization, generate a sense of interest and curiosity of
students and will affect the confidence and independence of learning. Students want to
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try directly with their own computer to get maximum results. The use of computers in
learning mathematics can increase student motivation and confidence (Zulnaidi and
Zakaria, 2012). Curiosity can grow with something challenging and interesting given by
the teacher or lecturer. One of the challenging and interesting things can be done by
using computers (Zetriuslita, 2016).
Research conducted by Liu and Koirala (2009) explained that there was a relationship of
confidence and student mathematics learning outcomes. The results of this study imply
that student confidence increases with GeoGebra Based Teaching will also have an
impact on improving learning outcomes. Self efficacy also correlates with critical
thinking (Dehghani, Sani, Pakmehr & Malekzadeh, 2011). Students who have critical
thinking skills correlate with learning outcomes (Zetriuslitas, 2018; Risnawati, Andrian,
Azmi, & Nurdin, 2019). About GeoGebra, Hutkemri (2017) states that GeoGebra can
improve students' conceptual, procedural knowledge and have an impact on improving
student mathematics learning outcomes.
From the results of interviews for each level of IMA, information was obtained that
there was a learning effect using GeoGebra Based Teaching on students' self-regulated
and self-efficacy. Students stated that by learning GeoGebra Based Teaching they were
challenged to be able to try themselves (Self-regulated) in answering questions related to
the material provided. This is due to the visualization of GeoGebra that makes students
want to also get results with their own efforts so that it fosters self-confidence (Selfefficacy).The application of GeoGebra Based Teaching is supported by Kanfush (2014)
which states that direct instruction has long been considered an appropriate method for
teaching students.
CONCLUSION
From the results of data analysis, it can be concluded that the increasing and
achievement of students 'self-regulated and self-efficacy through GeoGebra Based
Teaching was better than the increasing and achievement of students' self-regulated and
self-efficacy through conventional learning, both overall and based on IMA level.
GeoGebra Based Teaching gives comfortable experiences to students in mastering the
mathematics materials so that the students have high curiosity and always think to try
something new of the mathematic problem.
RECOMMENDATION
GeoGebra software is recommended for teaching and learning in the classroom so that it
can be explored for increasing or improving some of the ability in mathematics subject
in various level of school. Researchers, lecturers, and teacher can benefit this software
for developing the new experience with technology in teaching and learning process.
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