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ABSTRACT

Article History: The aim of this study is to describe errors output when pre-service mathematics
Received :31-10-2020 tea.chers were.writinglout.put of the gyntax that giv.en in macro e.:xcel manually.
Revised :18-03-2021 This research is a qualitative descriptive research with 101 participants from 2nd
Accepted : 20-03-2021 year pre-service mathematics teachers from one of state university at Nusa
Online  :16-04-2021 Tenggara Barat, Indonesia. Instrument used consists of one syntax that has 8

outputs when it is run and that will be analysed using Newman’s procedures. The
Keyword: eight outputs come from 3 types of output, namely text, numbers, and count. The

Macro Excel; result showed that the average percentage of syntax output writing errors was
Pre-service Teachers; 87.13%. It also indicated to reading errors of 48.51%, comprehension errors of
Analysis Error; 18.81%, transformation errors of 83.17%, process skill errors of 20.79%, and
Syntax Manually. encoding errors of 87.13%. Based on the result, errors occur when participants
incorrectly write output and wrong in writing the result of the count. In addition,
factors that caused these errors are 1) participants were not trained in providing
information that was in the problem, 2) participants did not read the instructions
in the problem correctly, and 3) participants did not pay attention to the
suitability of syntax and output as was learned before. This research can be a
reference for lecturers to develop learning about programming languages that can
make students understand the use of syntax with the emphasis on manual syntax
learning which will make their logic easier when applyng the syntax on a

computer.
d ; Crossref M
https://doi.org/10.31764 /jtam.v5i1.3313 This is an open access article under the CC-BY-SA license

A. INTRODUCTION

Visual Basic of Applications (VBA) is a programming language included in Microsoft Excel,
specifically in macro excel. VBA was first introduced in 1993, developed by Microsoft. VBA
was added to Microsoft Office to enhance the development function in the future (Yan &
Hongliang, 2012). VBA is a programming language that is implemented in Microsoft Office
ecosystem that was designed to help creating simple app, such as desktop app or to create a
function determined by the user or to create a simple macro (Dydowicz, 2015). VBA has been
available since Excel 5.0 and is a part of Visual Basic (VB) (Ribando, 2018). VBA has a more
complete feature compared to VB. For example, upon creating tube illustration, VBA can move
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the hidden part of the tube and the user can easily manipulate the shape of the tube (Ribando,
2018). The VBA function is to automize the programs that are often used (Xi-xia et al,,
2003)(Benefit of learning VBA in microsoft excel macro, 2020). VBA is more effective compared
to spreadsheet MS Excel’s processor when it comes to processing massive data, especially on
creating matrix function that simulates database function (Dydowicz, 2015)(Benefit of
learning VBA in microsoft excel macro, 2020), and is able to protect workbooks and hide
worksheets (Benefit of learning VBA in microsoft excel macro, 2020).

VBA is taught to math education student on basic computer programming subject ats the
university where this research was conducted. The teaching proses is conducted by giving the
information about various VBA syntax that are used in macro excel along with the function
and the instructions on how to use the syntax in macro excel. Beside learning to become good
at using syntax, students are also required to understand the meaning of the syntax. So, in
order to analyze the understanding, a test must be conducted. One of form of the tests is to
write manual output of a syntax. Generally, the main purpose of teaching basic programming
is to support students on learning programming concept and to achieve a beneficial skills that
can be implemented when they become teachers (Xia, 2017). Students that have learned
programming language found that VBA is an exciting and fun programming language for their
skills (Ribando, 2018). VBA is one of the programming languages that are easy to learn where
the visual programming technique enables the user to be better on creating application
program (Hasana & Alifiani, 2019).

Sometimes problem solving gives an inaccurate result. Error constitutes deviation from
the right thing (Hadiyanto & Wulandari, 2019). The mistake can be happen either because of
not getting the complete information, not understanding the question, calculation errors, or
because the weak knowledge about the material concept that has been learned before
(Rohmah & Sutiarso, 2018). According to Newman (Newman, 1977) there are 5 mistake types
that can be happened when solving a problem in a question, they are reading error,
comprehension error, transformation error, process skills error, and encoding error. Newman
assumed that word problem is a series of hindrance whose solution needs to be found and
failure on one of the hindrance prevents someone to move to the next hindrance to get the
right solution ((Ken) Clements, 1980).

The previous researches regarding programming discuss about empirical study, program
analysis, controlled experiment, survey, and interviews with learning model or programming
product developer (Pang et al, 2018). Some of the researches are programming learning
interaction using practice and theory on doing assignment in computer lab and also designing
learning model or application to support programming language learning. (Shehane &
Sherman, 2014; Sophan & Kurniawan, 2018; Thuné & Eckerdal, 2019). Besides, there are
other researches regarding Visual Basic Applications (VBA) such as analyzing excel suitability
with VBA programming as a Monte Carlo simulation tool, developing mathematics
understanding and students confidence by using VBA, developing a system that can support
teachers to analyze program creating errors on novice programmer, including research on the
effect of VBA based learning media towards student motivation (Bernard & Senjayawati,
2019; Bhawkar et al., 2013; Botchkarev, 2015; Novianti et al., 2019). Based on the mentioned
researches, it shows that there are still a few researches that discuss errors on creating output
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of a program manually. Therefore, the aim of this research is to describe the errors conducted
by pre-service mathematics teacher along with the factors that affect errors conducted when
writing out the output of VBA syntax in macro excel manually.

B. METHODS

This research is a descriptive-qualitative research with 101 sophomore students in
mathematics study department from one of state university at Nusa Tenggara Barat,
Indonesia as participants. Participants are selected using cluster sampling technique. The
instrument used is one of the VBA syntax in macro excel that if it is run, it will show 8 outputs
such as text, numbers and calculation results. All participants are given one VBA syntax in the
same macro excel to be finished manually within 15 minutes. The answer of all participants
were identified where the errors were made based on Newman’s Procedure and continued by
making a description of the type of errors. The answers will be later confirmed through
interviews participants who make mistakes in solving problem to collect more accurate

information. The result will be analysed using modification of Newman analysis as shown in
Table 1.

Table 1. Newman's Error Indicators

No. Type of Error Indicators
1. Reading error a. Studentis mistaken on reading terms, symbols, words or
important information of the question
2. Comprehension a. Student doesn’t understand what is actually questioned
error b. Error on catching the information in the question so student is
unbale to finish and step up to the next process
3. Transformation a. Student fails to convert the given syntax to become output
error manually

b. Studentis mistaken on writing types of output that is in form of
text, numbers and calculation result

c. Studentis mistaken on placing the output
4. Process skill error a. Studentis mistaken on calculation or computation
b. Student doesn’t continue solution procedure
5. Encoding error a. Student doesn’t write output manually according to the Microsoft

Excel display that pops up when the syntax is run correctly

C. RESULT AND DISCUSSION

Data analysis is conducted by identifying the percentage of the error type made by the
participant on the syntax output written manually by referring to Newman’s Procedure
indicators. The given problem is “Pay attention to the macro excel syntax given in Figure 1.
Create a visualization of the syntax when the program is run, under some conditions: 1) a and
b values are the two last digit on the Students Identification Number (NIM), for example
E1Rxxxxab; 2) the written output is submitted along with the row and column view in
Microsoft Excel (at least displayed until the 16t row and column C”. Figure 1 is the given
syntax.

The analysis result shows that only 13 participants (12.87%) that can answer the question
correctly. In the other words, there are 88 participants (87.13%) that conducted errors on
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writing macro excel syntax output manually. The following Table 2 shows the percentage of
the error type conducted by the participants based on Newman'’s Procedure.
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Figure 1. Syntax in macro excel

Table 2. Error type percentage based on Newman's Procedure

Error Type Frequency Percentage (%)
Reading error 49 48.51
Comprehension error 19 18.81
Transformation error 84 83.17
Process skill error 21 20.79
Encoding error 88 87.13
Total 261

Mean percentage 52.20

1. Reading Error

Reading error happened because of the participant doesn’t read information, terms, words
or symbols in the question correctly. That, of course, will affect the whole solution process
that will be done. In the other words, someone’s ability to read information given in the
question will affect the problem solving method (Oktaviana et al., 2017). Figure 2 shows an
example of reading error conducted by the participant.

a- s The written words
11 §

are different from the

|l I — | question
There are text and i i S e NC{ o
column name
numbers that are
not displayed in |
the output section '\ [ \

Figure 2. Reading Error Example
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Based on Figure 2, it can be seen that participant doesn’t read the information in the
question correctly. The provided answer doesn’t have Microsoft Excel column and row when
the program is run. Participant only write some of the syntax output without paying attention
to the entire syntax so that the given visualization is not exactly same as it should be. Besides,
there are some “calculation result” texts that are not written and there are value a and b
writing that is not located at the designated spot. This finding corresponds with the previous
research result that shows that in this type of error, someone can only plan the problem
solving but are less able to execute the plan (Muttaqi et al., 2021). Besides, the interview
result also states that participants don’t know that the entire text must be written completely.
Participants thought that only the numbers on the input section and the calculation result that
needs to be written to be analysed by the lecturer. Besides, participants don’t pay attention
that the mentioned Microsoft Excel visualization supposed to include row and column name.

2. Comprehension Error

This type of error happened especially when someone doesn’t understand what the
question means. As a result, the given question can’t be solved. Someone needs to understand
what is being asked or ordered in order to pick an appropriate solution strategy. Someone can
be classified as understanding the problem if the person can explain what is being asked in
the question (Pratiwi, 2015). The following Figure 3 is an example of comprehension error
conducted by the participant.

The column A sk, 3 Text is not
name is not " according to the
located - / syntax
accordingly e fb' M‘lo =

—~,| There is “nilai

c="text and
number 10 shown
at column D

Figure 3. Example of Comprehension Error

Based on Figure 3, participant doesn’t understand what is being asked in the question and
therefore mistaken on understanding the information given in the question so that the
participant can’t proceed on solving the question. Further, Figure 3 also shows that the
participant misplaced the c value that is supposed to be located in row 10 and column A. On
the given syntax, there isn’t any order to put c value in row 10 and column D so that the final
two rows on the syntax is are not done and are not displayed in the output section. Because of
this inaccurate information, the solution process is stopped and is not continued by writing
the calculation result output that is supposed to be displayed in row 15 and column A. This
finding is similar with the one from the previous research that shows when someone fails to
understand the question requirement, then the person can’t find an idea to finish the given
mathematics problem, even when the person already converts the question into mathematical
symbols or numbers (Alhassora et al., 2017). Another research also shows that students
conducted some errors because of the failure to understand the whole question information
and can’t interpret what is required to solve the question (Rohmah & Sutiarso, 2018).
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The output writing on Figure 3 shows that the text that will be displayed when syntax is
run is also incorrect and even the column A name writing is misplaced. The column A location
on the answer is located on the dedicated column to show rows on Microsoft Excel. As an
addition, the output result of a syntax should be written accordingly to the written order or
question. For example, a programmer writes “numbers” on the syntax, it is impossible that
when the program runs the displayed result will be “numbers” or even other no similar texts.
This is supported by the interview result that shows that the participant doesn’t understand
what are needed to be written on the answer sheet. Participant doesn’t understand that the
output display should be according to the given syntax. Besides, participant states that he is
confused when it comes to calculation process, which number that should be involved in the
process and where to write the result.

3. Transformation Error

Transformation error happens because participant can’t write the syntax output manually
exactly the same with the one if it's run in a program. In other words, participant fails to
convert syntax into the corresponding output. This can be happened because of the
inaccuracy on deciding the solution strategy (Sumule et al., 2018). This fact is supported by
Figure 4 that shows that the participant did a mistake on writing the output type that is
supposed to be numbers which is the initial number, 10, in row 10 and column A. But it is seen
that the participant writes ¢ = 10. The 10-value giving process in variable c is only happened
in the program’s memory and will not be displayed as an output. Besides, Figure 4 also shows
that the participant did a mistake in the row 16 and column A that is supposed to shows only
the calculation result. The fact is, the participant also writes the calculation process
completely in the output section. This is caused by transformation error conducted when
writing c value, so that it affects the solution process entirely. The previous research shows
that transformation error can cause error to the whole solution process, especially in the
calculation process (Yunus et al, 2019). As an addition, based on the interview result, it is
known that the participant thinks that the solution process must be written as an answer. The
participant doesn’t know that the calculation process is not included in the resulting output.
The solution result with transformation error is completely shown in the following Figure 4.

Only number 10
that should be
displayed based on
the syntax

The calculation
process won’t be
shown in the
output. Only the
result.

Figure 4. Example of Transformation Error

4. Process SKkill Error

This error type is usually detected on the calculation phase that is conducted by the
participant. Each value that is put on the corresponding row and column will be then
processed on the calculation process that involves adding, subtracting, and multiplying
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calculation operation. Another mistake that participant did is the text writing and output row
location that is not corresponding to the syntax. In Figure 5, output is located in row 4, row 5,
row 8 and row 9. Nonetheless, it can be stated that participant understands what is required
by the question by is not meticulous enough to calculate the given numbers in the program
accurately. This is related to student’s number sense ability, which is the ability to understand
and implement numbers along with its operations to solve problems related to numbers
flexibly and efficiently (Andrews & Sayers, 2015; McIntosh et al., 1992). Figure 5 shows an
example of process skill error conducted by the participant.

The row [ | 4 " Rl & —LD—’—%

position is not ] | Text is

correspondent ; different
1
; from syntax

‘ |
1 1
with svntax 1 | [ ¢
[ | . {
The 0”1 | Z ‘| _

calculation b \
result is

|
inaccurate ol by
=

Figure 5. Example of Process Skill Error

Based on Figure 5, it can be seen that the calculation result written by the participant in
the output is 12. If we go through Figure 1, the result of the calculation is supposed to be 68.
This result comes from the given initial value (c-value), which is 10 and the last 2 digits of NIM
that applies as a and b value so that with the given syntax, the calculation should be 10 X 7 +
0 — 2 = 68. At this phase, participant doesn’t multiply ¢ value with 7 in the first place.
Participant only does the summary and subtraction of the whole value. That is why the
written result is not accurate. Based on the interview, it is known that the participant
admitted that he is not meticulous and hasty in calculating based on the formula that is
located on the final row of the syntax and in writing the text corresponding to the syntax.
Because of that, some calculation and visualization mistakes are happened. Participant
realizes the mistakes that is conducted and written on the answer sheet when the interview is
conducted.

5. Encoding Error

This type of error happens when someone doesn’t write the whole output visualization of
the syntax manually and not corresponding to the Microsoft Excel interface. In this type of
error, participant can write the types of output such as text, numbers, or even the calculation
result correctly. However, the drawn visualization of Microsoft Excel row is incomplete.
Participant only writes row 1 to show the start of the row, and then jumped to row 9, row 10,
row 15 and row 16 that is used to display the output whereas in Microsoft Excel, the row
numbering will be given automatically in order. Therefore, the final result is still incorrect.
Generally, this is in comparation with the process to create a final conclusion on answering
given problems or questions. A rechecking phase is needed to make sure that all the answers
are corresponding to the requirements and can answer the given question (Ayuningtyas et al.,
2019). If the phase is not conducted, then there is a big chance for mistakes to happen from
the problem-solving result (Puspa et al., 2019). This is supported by the interview result with
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the participant that states that he didn’t recheck the solution result accurately. Participant
assumes that the row numbering only involves the row that becomes the part of the answers.
The following Figure 6 shows the encoding error.

N 7 il
—
Incomplete > f e
row numbering 9 | b sl g A |85 22| TT
1o 10 \ “
Y I it i B
Lof) S

Figure 6. Example of Encoding Error

Generally, participant is not careful on looking at the given information in the question.
The given syntax is only written by some means that according to the participant are the same.
Participant doesn’t realize that the output result difference on words abbreviation,
incomplete sentences, and the capitalized letters will affect the grading to the solution. For
example, in writing “the given initial value”, there are some participants that only write it
“initial value”. Furthermore, almost all participants state that they don’t pay attention if the
text writing has to be exactly same with the syntax even though they have been taught before
and practiced it in Basic Computer Programming class. Someone’s inability to finish a
question correctly can also be affected by the weak basic knowledge factor so that it causes
someone to be unable to implement the knowledge to solve the problem (Alhassora et al.,
2017; Rohmah & Sutiarso, 2018).

D. CONCLUSION AND SUGGESTIONS

The result showed that the average percentage of syntax output writing errors was
87.13%. The results also indicate to reading errors of 48.51%, comprehension errors of
18.81%, transformation errors of 83.17%, process skill errors of 20.79%, and encoding errors
of 87.13%. Based on the result, in generally, errors occur when participants incorrectly write
the text and put the output’s position, and wrong in writing the result of the count. In addition,
factors that caused these errors are 1) participants were not trained in providing information
that was in the problem, 2) participants did not read the instructions in the problem correctly,
and 3) participants did not pay attention to the suitability of syntax and output as was learned
before. To the next researcher can try to find analysis error in solving for other syntax.
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