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Abstract. Logical and systematic thinking to complete case studies is needed so
that the coding structure developed is easily understood by the system. But in
practice there are still many students have difficulty understanding the concept
of programming algorithms. PseudoLearn is an application that is used as a
programming logic learning that models case studies into pseudo code. Pseu-
doLearn uses a drag and drop approach by reconstructing a pseudo code algo-
rithm that is equipped with log data so that it can track student activities and
abilities. The hypothesis developed for this study is that students who use the
PseudoLearn application get a better understanding than using conventional
methods. Thirty-nine students involved in the experiment from the Department
of Informatics Engineering, State Polytechnic of Malang. In the first stage, an
initial test was carried out which was used as the basis for dividing the groups.
Students were divided into 3 groups are control, experiment 1, and experiment
2. ANOVA statistical analysis was used to ensure that the groups used had the
same abilities. The experimental results are in accordance with the hypothesis,
where the experimental group 1 and 2 exceed the control, besides that it was al-
so found that there was an increase in the pre-test to post-test score of the exper-
imental group which was better than the control. Another interesting thing that
was found from the log data analysis is that novice students tend to have more
steps to get the right answer and have a longer time learning programming log-
ic.

Keywords: ANOVA, Drag and Drop, Log Data, Programming Algorithm,
Pseudocode

1 Introduction

Java programming was first developed in 1991 in California by James Gosling with
the initial goal of a stand-alone platform language for building household electronic
devices [1]. One of the advantages of the Java programming language is that it is
compatible to run on all platforms that compile byte code [1]. This means that when
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using java, it is necessary to install the JVM (Java Virtual Machine) platform to run
the application. Java programming is an object-oriented programming language that is
very portable to use [2]. Programming is very important if we have a career in IT [3].
Programming is challenging for computer science students, as they must have strong
analytical and reasoning skills to create effective programs. [4]. Learning program-
ming requires an understanding of concepts to achieve program goals, this causes
difficulties in learning computer programming [5]. For beginner students, most of
them have difficulty learning the Java programming language [6]. Beginner students
have difficulty understanding concepts when they first learn programming, because
students need to understand how to use program code to solve problems [7]. Another
reason students have difficulty learning programming is that students tend not to be
able to change from a case study to a problem solving program [6].
The use of innovative digital learning technology is very important to be carried out
in various forms according to its function and purpose [8] [9]. The impact of using
this innovative technology can improve the quality of teaching and self-learning of
students because they have used digital platforms [10]. One of the innovations in the
use of learning technology is the drag and drop feature in an application because it
can improve students' cognitive ability in solving the given test questions [11]. In
learning technology, the use of drag and drop can also affect the accuracy of student
performance and affect the speed of student performance [12]. In addition, students
feel satisfied and happy when learning with applications that use a drag and drop user
interface [13]. The implementation of using drag and drop is also carried out in the
close test interface design for filling empty elements in questions compared to filling
empty elements using conventional interfaces [14]. The results show that the use of
interface design with the addition of drag and drop has a faster processing time. Pre-
vious research related to the use of drag and drop was on the development of ThaiLa-
banXML to support the automatic creation of ThaiLabanXML files, where the result
is that it can reduce the problem of user errors when creating ThaiLabanXML files
[15]. The use of drag and drop on the user interface has also proven to be more effec-
tive in increasing student performance and speed in conducting online tests [12]. Thus
the drag and drop approach can be applied in learning Java programming logic to
facilitate students' understanding. Technological approaches can be adopted and new
strategies can be implemented.
In this research, the development of PseudoLearn was carried out to help learn pro-
gramming logic using the drag and drop concept approach which is complemented by
log data. Based on this, there are 2 research questions:

RQI: Do students who use PseudoLearn get a better understanding than using con-
ventional methods?

RQ2: Are there any differences in the habits of novice and good students when us-
ing Pseudolearn in learning programming logic?
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2 PseudoLearn

This application is used by students to understand the pseudo code algorithm through
the reconstruction of the pseudo code algorithm from the case study to complete the
algorithm steps by dragging and dropping the answers on the left to develop the right
algorithm.

This application contains case studies and algorithm solutions in the form of pseudo
code, where students are asked to sequence the completion steps by filling in the
blank steps and specifying the data type as needed. In carrying out the reconstruction
of the algorithm can be done by drag and drop into the empty elements of the several
alternative answers that have been provided. Students can check whether the answers
to solving case studies with pseudocode are correct or wrong, and the system will
correct answers automatically and provide feedback which answers are right and
wrong. This application is designed in the form of levels of workmanship, which con-
sists of 5 levels. The level indicates the level of difficulty of the case study based on
the material. Level 1 is the first time you work on it and students cannot proceed to
the next level before completing that level.

In addition, this application is also equipped with a data log. The data log is used as a
record keeper of students working on case studies using this application, starting from
the number of experimental steps, levels, time, and work history of how many times
the wrong and correct answers were done.
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3 EXPERIMENTAL SETTING

The experimental setting is designed to support the research question. A controlled
experimental environment is a design with several activities to ensure groups are do-
ing activities equally. Students will only follow the sequence of activities that have
been designed.

3.1 Procedure

The number of participants in this study were 39 students of the Business Information
Systems study program, Department of Information Technology, State Polytechnic of
Malang. The research was conducted within 2 weeks. In the first week, students carry
out 3 activities which can be seen in Fig. 6.

Fig. 6. Experiment Design - Week 1

At the initial test stage, students are given 10 questions to complete within 15 minutes
through the LMS (Learning Management System) of the State Polytechnic of Malang.
The questions given contain material about basic knowledge of algorithms in Java
programming language. The analytical method in this research is ANOVA which is
used to test the hypothesis for the average comparison between groups [16]. The re-
sults of the initial test will later be used to divide students into 3 groups are control,
experiment 1, and experiment 2 based on the results of the single factor ANOVA
statistical analysis. The next stage is the introduction of the PseudoLearn application
where students are given information regarding the features and how to use the appli-
cation for 10 minutes. System trial, after students understand the flow of using the
PseudoLearn application, students will be given approximately 1 hour to try the appli-
cation.

Table 1 shows that the average values of the three groups are almost the same. Table
2 shows the results of the ANOVA calculations for the three groups which are not
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significant where the p-value = 0.984622. It can be concluded that the three groups
have the same programming ability.

Table 1. Initial Test — Descriptive Analysis

Groups Count Sum Average Variance
Class 1 13 840 64,61538 243,5897
Class 2 13 830 63,84615 158,9744
Class 3 13 840 64,61538 93,58974
Table 2. Initial Test — Anova Table
Source of
Standard SS Df MS F P-value F crit
Deviation
Between Groups 5,12820 2 2,56410 0,0155 0,984622 3,25944
Within Groups 5953,84 36 165,384
Total 5958,97 38

Fig. 7 is the distribution of the initial test scores of the three groups. Class 3 is the
control group, class 2 is the experimental group 1, and class 1 is the experimental
group 2. The lower limit of experimental group 1 is lower than that of the control

group and experiment 2, but the three groups have the same mean.
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Fig. 7. Box Plot for Initial Test

In the second week, several series of activities will be carried out with the aim of
comparing the control group, experiment 1, and experiment 2. Comparisons are made
based on the treatment given to each group. Experimental groups 1 and 2 were given
access to the PseudoLearn application which had been equipped with a data log, the
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control group is students who are given conventional learning without using the Pseu-
doLearn application. Fig. 8 is the activities for the second week.

Fig. 8. Experiment Design - Week 2

3.2 Result

Pre-test and post-test data from experimental results were analyzed to answer research
questions. The analysis was performed using 2-way ANNOVA. The use of 2-way
ANOVA itself was carried out because in this study the variable ability of students as
the dependent variable would be influenced by 2 other variables are the test and group
variables, so that for this condition it was not possible to carry out 1-way ANOVA
analysis because there would be 2 factors that influence dependent variable. Before
carrying out a 2-way ANOVA analysis, we first tested the normality of the data for
the pre-test and post-test values of each group. Table 3 shows that the Shapiro-Wilk
significance value is 0.107 which is higher than the 5% (0.05) or Sig. >0.05. So it can
be concluded that the pre-test and post-test data values of each group are normally
distributed.
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Table 3. Data Normality Test-Shapiro Wilk

Tests of Normality

Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Standardized 139 78 .001 974 78 107
Residual for
student
abilities

a. Lilliefors Significance Correction

The next stage will be testing the homogeneity of the post-test value data using the
Levene's Test method. The homogeneity test was not carried out for the pre-test value
data because it came from the same sample data. Table 4 shows the post-test homoge-
neity test.

Table 4. Post-Test Homogeneity Test Results

Levene's Test of Equality of Error Variances®*

Dependent Variable: student

Abilities
F df1 an Sig.
116 2 36 891

Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

a. Design: Intercept + Test + Group + Test * Group

Based on the Table 4 the Significance value (Sig.) 0.891 > 0.05 so it can be concluded
that the variation in data between the control group, experiment 1, and experiment 2 is
the same or homogeneous. Because the results of the analysis prerequisite test showed
that the normality test and homogeneity test met the criteria, the researcher continued
the parametric statistical analysis, namely the 2-way ANOVA method.

Table 5. Results Of 2-Way Anova Test

Tests of Between-Subjects Effects

Dependent Variable: student abilities

Source Type III Sum d Mean Square F Sig. Partial
of Squares f Eta Squared
Corrected 5410.2 5 1082.051 6.890 .000 324
Model 56°
Intercept 446282 1 446282.051 2841.633 .000 975
.051

Test 4020.5 1 4020.513 25.600 .000 262
13
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Group 1202.5 2 601.282 3.829 .026 .096
64
Test * 187.17 2 93.590 .596 554 .016
Group 9
Error 11307. 7 157.051
692 2
Total 463000 7
.000 8
Corrected 16717. 7
Total 949 7

a. R Squared = .324 (Adjusted R Squared = .277)

Based on Table 5, it can be seen that the ANOVA calculation shows that there are
significant differences in student abilities in terms of the pre-test and post-test scores
obtained by the participants as a whole, this can be seen from the Significance (Sig.)
Test value of 0.000 <0.05. For a comparison of the control group, experiment 1, and
experiment 2, it was also found that there were significant differences in student abili-
ties, where the value of Sig. Group 0.026 <0.05. This shows that the special treatment
given to each group during the experimental activity had an influence on students'
understanding or ability. Furthermore, for the Test x Group comparison (comparison
of the interaction between the group and the test) no significant interaction was found
due to the Sig value. Test*Group 0.554 > 0.05. The absence of this interaction indi-
cates that the characteristics of the differences between the PseudoLearn and conven-
tional learning models for all levels of students' initial abilities are the same. Students
who have high initial ability or understanding tend to get high results, both with con-
ventional and PseudoLearn learning media.

Log data analysis was also carried out to be used as a preliminary analysis that de-
scribes certain student behavior. The log data used is the number of steps taken by
students and the time to reach the correct answer. The application requires the correct
answer to be able to work on the next question and the next level. Students can try to
answer by rearranging the pseudocode algorithm without any limit until the answer is
correct. Pearson Correlation Analysis was performed for the initial, step, and time
tests taken by students. Tables 6 and 7 show that a negative correlation exists between
the initial test and the steps taken as well as the initial test and time.

Table 6. Pearson Correlation Initial-test And Step

Initial-test Step

Initial-test 1

Step -0,1887 1

Table 7. Pearson Correlation Initial-test And Time

Initial-test Time

Initial-test 1

Time -0,379920853 1
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3.3  Analysis

Based on the results found above, the experimental groups 1 and 2 had better post-test
average scores than the control group. Where the two experimental groups received
treatment using the PseudoLearn application. Although scores increased from pre-test
to post-test for the control group was also found, no significant increase was found in
experimental groups 1 and 2. These results provide an understanding that applications
can help students to understand better when learning programming logic. The plot of
the Mean Pre-test and Post-test can be seen in Fig. 9.
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Fig. 9. Mean From Pre-Test and Post-Test

The boxplot results above show changes in the pre-test and post-test values of each
group together or not in contradiction. This is what affects the Group*Test interac-
tion, there is no significant difference. However, if it is reviewed based on the test
variables and also the groups separately, there are significant differences between
experiment 1, experiment 2, and the control group. This proves that the use of appli-
cations for learning pseudocode has a fairly good influence on increasing student
understanding.

Scatter plots are used to explain the pearson correlation results. Based on Fig. 10 and
11 it shows that a negative correlation occurs in students who get low scores on the
initial test. Under these conditions, the value of the initial-test has an influence on the
large number of experiments carried out by students and the time needed to complete
the practice questions. The higher the initial test score, the smaller the number of
experiments carried out and the time needed for students to find the right answer, and
vice versa, the lower the initial test score, the greater the number of experiments car-
ried out and the time needed to find the correct answer. This proves that novice stu-
dents will have a moderate chance of taking higher steps and time compared to stu-
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dents who have higher initial scores. This shows that students with low scores have
difficulty learning programming logic.
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Fig. 11. Scatterplot for time vs init-test score

4 CONCLUSION

Based on the results of the research and discussion that has been done, it can be con-
cluded that the use of the PseudoLearn application that implements the drag and drop
feature can have a positive impact on students' understanding of programming materi-
al. This can be observed from the results of the ANOVA test which shows that there
is a significant effect in terms of group division. PseudoLearn, which is equipped with
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log data, can provide analysis even though it is still at an early stage, but can provide
a small perspective on students' thinking efforts. Answer to RQ1: "Do students who
use PseudoLearn get a better understanding than students who use conventional
methods?". The results showed that the post-test scores for the experimental group 1
and 2 were higher than the control. In all three groups there was an increase in scores,
but the increase in scores in the control group did not exceed experimental groups 1
and 2. RQ2's answer: "Is there a difference in the habits of novice students and good
students when using Pseudolearn in learning programming logic?". The results show
that novice students need a lot of steps and time when learning programming logic.
Based on this, it can be concluded that novice students have difficulty getting the
correct answer. Even though the log data cannot describe the thinking process of nov-
ice students, it can show the number of trials and time needed to find the right answer.
In further research, log data analysis can be carried out which is used to describe
which part of the student's difficulties when learning programming logic.
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