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Abstract—Coronavirus Disease 2019 (COVID-19) had been stated by the
World Health Organization (WHO) as a pandemic. As a consequence, all teaching and learning processes had been conducted through e-learning. Although elearning, some of the teachers still used conventional models. They only sended
material files and questions to students. Mathematics learning like this certainly
did not give students enthusiasm for learning. Moreover, students are not used to
getting various questions. Students had difficulty working on material development questions. This could be because conventional learning did not hone the
ability to think reflective. For that reason, this research aimed at testing the computer-based drill learning and the conventional learning model through e-learning. The aspect that would be measured was the students’ mathematical reflecting
thinking. The research method was quasi-experimental by employing the pretest
before the treatment and the posttest after the treatment. The research design employed two classes, the 26 students of the control class and 24 ones of the experiment class. The result revealed that a computer-based drilling learning model
would be effective if it was viewed from the perspective of students’ mathematical reflective thinking ability. On the other hand, the conventional learning
model would not be effectively viewed from students’ mathematical reflective
thinking. This study's main contribution was the results of testing a learning
model suitable for use during the Covid-19 pandemic. The results could be used
by mathematics teachers in online learning at schools during a pandemic.
Keywords—Mathematical reflective Thinking, Drill Learning Model, Conventional Learning Model, E-learning

1

Introduction

At the beginning of 2020, the World Health Organization (WHO) had decided that
Coronavirus Disease 2019 (Covid-19) was the global pandemic [1]–[4]. Consequently,
Indonesia had declared a national disaster and stated the required acts to prevent the
virus from spreading [5]. One of the virus's impacts was that the teaching and learning
processes had been conducted from home or learning from home. There was a
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significant change in the process of learning. It forces us to transform all processes of
learning, from the model of face to face in a classroom to the e-learning model. The
vast development of technology and broad internet coverage support the educational
sector to develop e-learning [6]. E-learning was learning that utilizes information technology in the learning process. The change process of the whole learning would change
the way to learning process would be conducted.
E-learning was also applied to SMP Muhammadiyah 3 Yogyakarta. Of course, not
all teachers were ready with online learning models. Based on observations, some
teachers tended to use conventional learning. Even though the implementation was
online, teachers still used conventional learning. The teacher only sended material files
and questions to students. The teacher explained the material then gives evaluation
questions according to the example questions. Mathematics learning like this certainly
did not give students enthusiasm for learning.
Conventional learning tended to be teacher-centered. Students easily forgot the material that had been passed. Moreover, students were not used to getting various questions. Students had difficulty working on material development questions. This could
be because conventional learning did not hone the ability to think reflective. The ability
to think reflective was a directed and precise process in which individuals interpret,
identify, analyze, evaluate, and draw conclusions in solving a mathematical problem.
The ability to think reflective could develop if students are accustomed to being faced
with practice questions.
One learning model that emphasizes guided practice was the drill learning model.
The drill learning model was a learning model that focuses on providing guided questions to students. By using the drill learning model, students were accustomed to working on everyday problems and questions on material development. Student interest and
achievement could increase [7] – [9]. This was because drill learning could hone students' motor and mental abilities [10]. Students who were often honed in motor and
mental abilities could of course improve their learning achievement.
In this study, two learning models were used: the conventional learning model and
the drill learning model. Based on Nida's research, with a face-to-face drill model, 85%
of students achieve completeness. Conventional learning models could also achieve
learning mathematics goals if taught or applied in the classroom [11]. This happens
because, in this learning model, a teacher was free to convey complete information to
foster student interest in learning material. However, in this study, both conventional
and drill learning models used computer assistance.
Due to the pandemic of Covid-19 and the force to conduct teaching and learning
processes through e-learning, the researchers tested those two learning models. The
drilling model was equipped with a computer during the teaching and learning processes. Meanwhile, conventional learning was still teacher-centered during the process
of transferring the learning material. It becomes crucial since e-learning is a new thing
during the pandemic of Covid-19. It needs us to find a proper formula to teach to make
students understand mathematics as a whole, although it is learning from home.
The mathematic reflective thinking abilities would be assessed and measures on
those two learning models. It is expected that e-learning can grow students’ ability to
think carefully, full of consideration, sustainable and precise in facing particular
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mathematical problems [12]. It is expected that students could get a full and comprehensive understanding of Mathematics [13]. The indicators which show us mathematical reflective thinking were: (1) interpreting a particular case based on the complicated
mathematical concepts, (2) identifying the mathematical concepts or formulas in a complicated mathematical problem, (3) evaluating/checking the validity of an argument
based on the characters or concepts which are employed, (4) differentiating the data
which are relevant and irrelevant, (5) drawing analogy from two identical cases, and
(6) generalizing by providing reasons [14]. The novelty in this research is the use of the
learning model. They were named using the Drill model, and the conventional model
has done entirely online. By carrying out complete online learning has never been done
before the Covid-19 pandemic.
1.1

Research hipotesis

In this study, it was necessary to think more about the influence of conventional
learning models and computer-assisted drills on mathematical reflective abilities. So
that the research aimed to find out (1) whether computer-assisted Drill model learning
was effective for students 'mathematical reflective thinking skills, (2) whether conventional model learning was effective against students' mathematical reflective thinking
skills, (3) whether computer-assisted Drill models for thinking skills reflective mathematical students were more effective when compared to conventional models.

2

Method

2.1

Time, place dan research variability

This research was conducted in April, the even semester of the 2019/2020 school
year. The place of this research is SMP Muhammadiyah 3 Yogyakarta, which is located
on Jl. Kapten Piere Tendean No.19, Wirobrajan, Yogyakarta City. This research population was all students of class VII SMP Muhammadiyah 3 Yogyakarta, which consisted of 8 classes. Then the sample was obtained through the cluster random sampling
technique. Cluster random sampling was used because each class had a group that is
considered homogeneous. The sample consisted of two classes, namely class VII A as
the experimental class and VII B as the control class [15]. The experimental class had
24 students and the control class had 26 students. The experimental class was given the
treatment of the computer-assisted drill learning model, while the control class was
given the treatment of the computer-assisted conventional learning model. This study's
independent variable was the learning model, which is categorized as the computerassisted drill learning model and the computer-assisted conventional model. Meanwhile, the variable that was influenced by this research was the ability to think mathematically reflective.
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2.2

Research design, data collection technique, and instrument

This study's research design was Quasi-Experimental (The Nonequivalent Control
Group Design) with experimental and control classes [16], [17]. The research steps undertaken include:
1. Determine the research population, namely students of class VII SMP Muhammadiyah 3 Yogyakarta.
2. Determining the research sample using cluster random sampling technique to determine the control class and experimental class.
3. Arrange the instrument observation sheet and test instrument (pretest and post-test).
4. Perform test instrument validation.
5. Analyze test reliability.
6. Taking the initial data, namely the pretest which is in accordance with the indicators
of mathematical reflective thinking skills.
7. Treating the drill learning model in the experimental class and conventional models
in the control class.
8. Retrieve final data (Post-test)
9. Analyzing the prerequisites for the parametric statistical hypothesis testing (normality test and homogeneity test, both pre-test and post-test), if not met, then hypothesis
1, 2, and 3 testing will use non-parametric statistics.
Hypothesis Test 1
H_0:μ_1=μ_2 (computer-assisted Drill model learning was not effective for students
'mathematical reflective thinking skills).
H_1:μ_1≠μ_2 (computer-assisted Drill model learning was effective for students
'mathemati-cal reflective thinking skills).
μ_1: the mean value of the pre-test drill model; μ_2: the mean value of the post-test
drill model.
Hypothesis Test 2
H_0:μ_1=μ_2 (conventional computer model was not effective against mathematical
reflective thinking skills).
H_1:μ_1≠μ_2 (conventional computer model was effective against mathematical reflective thinking skills)
μ_1: the mean value of the pre-test model conventional; μ_2: the mean value of the
post-test conventional model.
Hypothesis Test 3
H_0:μ_1=μ_2 (There was no difference in the mathematical reflective thinking ability of students who get computer-assisted Drill model learning compared to those who
get conventional model learning).
H_1:μ_1≠μ_2 (There were differences in students' mathematical reflective thinking
abilities who get computer-assisted Drill model learning compared to those who get
conventional model learning).
μ_1: the mean value of the post-test drill model; μ_2: the mean value of the post-test
conventional model.
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10. Compile research results
The data collection techniques used were observation and tests. Observations were
made to obtain data on teacher and student activities, as well as teacher learning implementation. The test was conducted to obtain data on the ability to think thematically
through the pretest and posttest.
Table 1. Design analysis
Class
Experiment
Control

With
O1 and O3
X1
models
X2
ventional models
O2 dan O4

Pretest
O1
O3

Treatment
X1
X2

Posttest
O2
O4

= Pretest
= treatment of the experimental class using computer-assisted Drill
= treatment of the experimental class using computer-assisted con= Posttest

Fig. 1. Pretest question for the experiment and control class
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Fig. 2. Posttest question for the experiment and control class

Based on figure 1 and figure 2, the pretest for the experimental class was the same
as for the control class. Posttest questions for the experimental class are the same as for
the control class. In the experimental class, a pretest was given before being given the
drill learning model. In the pretest and posttest questions, pay attention to indicators of
reflective thinking skills.
2.3

Data analysis technique

Data analysis techniques which used were: (1) testing the instrument using reliability
and validity testing, (2) testing the assumption through normality and homogeneity
[18], and (3) testing the hypothesis using parametric statistics or statistics of nonparametric by considering the assumption test. There were two validity testing steps; those
were logic validity (expert judgment) and empirical validity [19], [20]. Alpha Cronbach
was used as an instrument of reliability testing [21].
As a prerequisite for hypothesis testing, the data were normally distributed and the
data have the same variants. The test statistic used to test for normality is KolmogorovSmirnov. Meanwhile, the Levene statistic is used as an approach to the homogeneity
test. If the test did not meet the prerequisites for testing the hypothesis, then the
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hypothesis test used nonparametric data analysis. The data analysis technique used to
test the hypothesis if it meets the prerequisites for testing the hypothesis includes:
The first hypothesis test statistics was 𝑡!"#$% =

&' ( *!
+/√.

with the research hypothesis, the computer-assisted Drill model is effective on mathematical reflective thinking skills
The second hypothesis test statistic was 𝑡!"#$% =

&' ( *!
+/√.

with the research hypothesis, the computer-aided conventional model was effective
on the ability to think mathematically reflective
((((
((((
'
! )'
"
The third hypothesis test statistic was 𝑡"#$%& =
( +(
*#$%&'()* , !

"
(! ∙ ("

With the research hypothesis, the mathematical reflective thinking ability of students
who got computer-assisted Drill model learning was more effective than those who got
conventional model learning.
The data analysis technique used to test the hypothesis if it did not meet the prerequisites for hypothesis testing includes. The first and second hypothesis test statistics,
used the paired two-sample Wilcoxon ranking test. The Wilcoxon ranking test was 𝑧 =
𝑇−𝜎𝑇
𝜎𝑇

𝑇−

=
/
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. Meanwhile, the statistical test for the third hypothesis was the
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3

Results

3.1

Description of the research process

In this pandemic of COVID-19, we were forced to conduct e-learning, a concept or
media that we call studying from home. Concerning e-learning, this research uses
online platforms such as WhatsApp and zoom. The experiment and the control classes
were grouped into two e-learning classes, facilitated with the WhatsApp group and
zoom application. Every e-learning class consists of students as a research subject, two
observers, a teacher class, and the researchers. The observer assesses the learning process that had been designed or planned. Researchers and the teacher class were the
agents who take full responsibility for teaching and learning in the class.
Before the teaching and learning process was conducted, both e-learning classes
(class A as the experimental and class E as the control class) were treated with the essay
as the pretest based on students’ ability to think reflective. It was given to reveal the
mathematical reflective thinking ability before the treatment. Table 2 reveals the mean
score of the pretest from both e-learning classes.
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Table 2. Mean score of the pretest of the e-learning classes
Experiment Class
63,67
Fair
24

Score
Criteria
Amount of students

Control Class
71,94
High
26

The pretest showed us that the control class possesses a better ability to think mathematically reflective than the experimental class. The experimental class was in fair
criteria; meanwhile, the control had a high score. This was interesting since the experimental class will be treated by using a computer-based drilling learning model. Figure
3 was an example of a student’s answer in the experimental class.

Fig. 3. Student’s answer sheet in the experimental class

Based on Figure 3, the results of student work were analyzed using indicators of
reflective thinking skills. Problem point a was used to measure indicators (1), (2), (3).
In student work, point a showed that students did not write down indicators (1), but
direct answered used indicators (2) and (3) correctly. Whereas in point b, student could
answer correctly according to indicator (4). Problem points c, d, and e were used to
measure indicator (5). In point c, student answered correctly but not complete. In Point
d, student's answer was wrong. Point e, student's answer was correct but not complete.
The problem in point f was used to measure indicator (6), but students did it wrong.
The answer to the mathematical problems in the experimental class in figure 3 depicts that students made errors in some mathematical reflective thinking abilities indicators. Few of them answered closely to correct, but not complete to write the answer.
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This becomes our consideration since, in e-learning, most errors were produced during
answer the question or solve the problems before the treatment. It was confirmed by the
mean scores of the pretest in the experimental class as much as 65,1 in which it was in
the fair category.
Figure 4 depicts the answer to the student’s answers from the control class. It was
seen that students in this class were better than other students in the experimental class
in answering the pretest. See that there were 7,26 different points better than the experimental class. The student’s pretest answers were wrong only on indicator (1) and (6).

Fig. 4. Pretest answers of the student of the control class

Figure 4 showed the pretest results of one of the students in the control class. Based
on the results of the student's writing on the thing being asked, students had not written
complete indicator (1). Problem a was used to measure indicator (2). Problem b was
used to measure indicator (3). Problem c was used to measure indicators (4). Questions
d and e were used to measure indicator (5). Problem f was used to measure indicator
(6). The results of the analysis showed that the students were correct in answering according to indicators (2), (3), (4), and (5). But in question f, students had not done it, so
it was not according to indicator (6).
After the pretest, both classes of experimental and control would be treated differently. In the experiment, in learning, students would get the learning steps based on the
syntax drill model based on the computer. Meanwhile, the control class would be
treated based on the conventional syntax model in learning. The process of learning in
both classes used e-learning through WhatsApp and zoom. We consider that two
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observers would observe learning to guarantee the quality process of teaching and
learning. Table 3 depicts the mean percentage of teaching and learning in experimental
and control classes.
Table 3. The Mean of Learning Implementation
Learning Model
Mean Scores

Computer-Based Drill Model
96, 73%

Conventional Model
93,33%

Table 3 reveals the implementation of teaching based on the drilling model supported
by computer is higher than the conventional one. It happens because the conventional
model employs the teacher as the center of teaching and learning processes. Figure 5 is
the computer display that supports the drilling model of teaching activities.

Fig. 5. Computer display of the drilling model

Figure 5 displays students’ computers using the drilling learning model, and it is the
multiple choices. Students are encouraged to finish the mathematical problems structurally and measurable based on mathematical reflective thinking abilities.
The posttest was the second step to reveal the differences between control and experiment classes. The posttest employed four essays that measure mathematical reflective thinking abilities. The researchers picked the essay to explore students’ abilities in
Math. Table 4 depicts the mean scores of both e-learning classes.
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Table 4. Mean Scores of the e-learning posttest
e-learning classes
Experimental Class

Control Class

79,63
High
24

69,02
Fair
26

Scores
Criteria
Amount of students

The result of the posttest was the reverse of the pretest. The score increases from the
pretest to the posttest in the experimental class, and it was high. In the control class, it
decreased from pretest to posttest, and it was fair.
3.2

Research instrument analysis

The pretest and the posttest were validated before they are used for this research.
Two steps are employed to validate the pretest and posttest. Those were the logic and
empirical validations. Instrument logic validity was conducted based on the expert’s
consideration related to the instrument that has been designed. It was resulted in the
validity of the pretest and posttest essays to measure students’ validity and reflectivity.
It could be used with less revision. Empirical validity was gained through the momentum of product correlation, as shown in the below table 5.
Table 5. Empirical Validity Result of the Pretest and Post-test Material
Number
1
2
3
4

Pretest
0,603
0,840
0,809
-

Criteria
Valid
Valid
Valid
-

Postest
0,737
0,888
0,857
0,877

Criteria
Valid
Valid
Valid
Valid

It was found that three essays of the pretest and four essays of the posttest that have
been tested and counted for the momentum product correlation are all valid. Then, the
valid essays would be reliability tested using Alpha Cronbach. Table 6 below was the
result of the reliability testing calculation of the pretest and the posttest.
Table 6. Pretest and Post-Test Material Reliability Test
CronbachAlpha
Internal Consistency

Pretest
0,614
acceptable

Postest
0,847
Good

The pretest material was in the category of acceptable, and the posttest was at one
level higher. It was good. Tables 5 and 6 of the pretest and the posttest depict us that
they were qualified for validity and reliability, meaning that the instruments could be
used to measure students’ ability to think reflectively.

64

http://www.i-jep.org

Paper—E–Learning During Pandemic Covid-19 Era: Drill Versus Conventional Models

3.3

Prerequisite test (assumption)

On behalf of the data variant from the data samples used in the research, we need to
conduct the homogeneity test, which uses the Levene’s Test. Table 7 below reveals the
result of the homogeneity test.
Table 7. Homogeneity Test Result
Test

Levene Statistic
2,492
0,033

Pre test
Post Test

Sig.
0,121
0,858

In table 7, it gains the sig. values 0,121 > 0,05 which made the experimental and
control classes pre-test were homogeny. Then value 0,858 > 0,05 which made the experimental and control classes post-test were homogeny. It meaned that the students’
reflective thinking ability between experimental and control groups was not different
statistically. It enable us to treat them differently in the learning model testing.
The second prerequisite was the data normality testing. It employs Kolmogorov
Smirnov Testing. Table 8 below reveals us the result of gain data of normality testing.
Table 8. Normality Testing Result
Test
Pre-Test Experimental Class
Pre-Test Control Class
Post-Test Experimental Class
Post-Test Control Class

Kolmogorov-Smirnov
Statistic
Df
Sig.
0,247
24
0,001
0,203
26
0,007
0,184
24
0,034
0,247
26
0,000

Table 8 reveals Sig values. If it was compared to the alpha value of 0,05, it gained
sig<0,05, which means that H0 was refused. It could be concluded that the data experimental and control classes were not normally distributed. The next was the testing effectiveness model of drilling learning with computer-based using statistics of nonparametric.
3.4

Hypothesis testing

In this part, the online effectiveness testing towards the computer-based drilling and
the conventional model was conducted. Since the distributed data was not normal, the
testing would be conducted using nonparametric statistics with the ranking testing
method marked by the Wilcoxon Signed Ranks Test. The pretest and posttest data results were used to t-test the effectiveness of both online classes.
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Table 9. The result of effectiveness testing of the computer-based drilling learning model
Wald-Wolfowitz Test
Z
Asymp. Sig. (2-tailed)

Posttest – Pretest
-3,114
0,002

Table 9 reveals that the Z value is -3,114 since the Z is in the area of H0 refusal. It
could be concluded that the drilling model of computer-based was effective for mathematical reflective thinking ability. Table 10 reveals to us the result of Wald-Wolfowitz's
result in the control class.
Table 10.

The results of the conventional model learning effectiveness test
Wald-Wolfowitz Test

Z
Asymp. Sig. (2-tailed)

Posttest – Pretest
-0,584
0,559

Table 10 shows a Z value of -0,584 in the H0 region so that it rejects H1, which
means that the conventional model was not effective against mathematical reflective
thinking abilities. It could be seen that the treatment of different learning models had
different impacts. In the experimental class, using the computer-based, resulted in ineffectiveness. On the other hand, it was not the same as the conventional learning model.
Based on the research done in the experimental class and the control class, they answered the hypothesis testing section presented in the introduction section. Specifically,
table 9 answers whether the computer-assisted Drill Model learning was effective
against students' mathematical reflective thinking skills. The result was that the computer-assisted Drill learning model is effective against students' mathematical reflective
abilities. Meanwhile, table 10 confirms whether conventional model learning was effective against students' mathematical reflective thinking abilities. It showed that conventional learning models were not effective against reflexive thinking skills. The comparison of results in tables 9 and 10 directly answers the third hypothesis. The Drill
learning model was better than the conventional learning model for students' reflective
thinking skills if learning was done online.

4

Discussion

The pretest on the experimental class revealed to us that the mean score of reflective
thinking was 63,67 in which was a fair position. The pretest depicts the students’ ability
to think reflectively using face to the face learning model. The posttest result of the
experimental class revealed a score as much as 79,63 with the high category. The result
of the posttest revealed success using the computer-based drilling model through the
online class as has been shown by the previous research that the drilling model was
effective [7]–[9], [22]–[27]. The different basic finding was that the model being employed in this research is online media. It indicated that the drilling model was effective
to be used both online and face to face classes. However, some research proved that the
drill was not better than the team assisted the individualization learning model and the
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use of GeMA Method [28], [29]. However, the team assisted individualization was
higher due to the less support of the computer or online media.
The mean score of the pretest related to the mathematical reflective thinking ability
was 71,94 with the category of high. That result was the conventional model or face to
face classroom activity. It was also shown by the previous research, which stated that
the conventional model would be effective and efficient and could develop mathematical learning success [11], [30], [31]. However, the posttest result on the control class
revealed the otherwise result. After it had been treated conventional learning online, it
revealed the decreasing score of reflective thinking as much 69,02 of the fair category.
It depicts us the conventional online learning was not effective in developing the ability
to think reflective mathematics. Together with that fact, the previous research revealed
that the conventional model was not better than the inquiry [18], [32].
The computer-based drill model would be effective if conducted with the online system due to the teacher-centered. Teachers were more of the facilitator in the process of
learning. It was expected that students would get a better understanding of Math during
the teaching and learning process. The model of conventional was the teacher-centered;
it required the face to face and direct teacher demonstration. If it was conducted online,
it found obstacles due to teacher’s difficulties in attaching students.
The contribution of the research results was as a recommendation for teachers to use
online learning models. The Drill learning model was very effective in learning during
the Covid-19 pandemic. Other findings confirm that the drill learning model was very
good for improving students' mathematical reflective abilities in online learning. An
interesting topic discussed in this research was the development of teaching materials
or learning media used in special online learning using the drill learning model.

5

Conclusion and Future Work

Based on this research, it could be concluded that (1) Computer assisted Drill model
was effective against mathematical reflective thinking skills, (2) Conventional computer-assisted model was not effective against mathematical reflective thinking skills,
(3) Computer assisted Drill model was more effective than conventional model in mathematical reflective thinking ability.
By considering the effective learning steps, the computer-based drill learning model
would be able to develop students’ mathematical reflective thinking. This computerbased learning matched to be used in this pandemic of Covid-19. However, the conventional learning model, which was conducted online, would not be effective in developing students’ ability to think reflective since the conventional was fit to be conducted
face to face. So, for the future, teachers could also develop the computer-based drill
model, which was cooperative learning to attain the learning goals.
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