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This study aims to explore the understanding of students in the and Network Engineering;

Computer and Network Engineering (TKJ) specialization at  sgdent Understanding;
vocational high schools (SMK) in solving mathematics tests
focused on number conversion. The primary objectives are to
identify and analyze the errors made by students in converting
decimal, binary, octal, and hexadecimal numbers, evaluate their
perceptions of the test, and assess their mathematical
communication skills. This research employs a mixed-method
approach, using quantitative methods to analyze the validity and JABIRCU
reliability of the number conversion test instruments, and

gualitative methods to delve into students' understanding through

content and thematic analysis. The study population consists of

TKJ students at SMKN 4 Pontianak, with a purposive sample of 32

tenth-grade students. The findings reveal several common errors,

including difficulties in repeated division and digit grouping. Data

indicate that 36% of students disagree that they understand

decimal to octal conversion, and 18% disagree with decimal to
hexadecimal conversion. Students' perceptions of test difficulty

vary, with 45% feeling very confident in writing conversion steps,

while 30% show significant uncertainty. Additionally, challenges

in mathematical communication are evident, such as errors in
representation, reading, and writing numbers. The study concludes

that there is a need to improve teaching methods and evaluation to

enhance students’ understanding and skills in number conversion.
Recommendations include developing more effective teaching

strategies and providing more intensive practice to improve

students' accuracy and understanding in the number conversion

process.
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Method; Thematic Analysis;
Mathematical
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|. Introduction

In the context of mathematics education at VVocational High Schools (SMK), number
conversion skills are an important element that supports understanding of other vocational
materials. Number conversion involves changes between number systems, such as decimal,
binary, octal, and hexadecimal, which is particularly relevant in the fields of information
technology, electronics, and computer science (Binary & Jme, 2010a) However, despite its
importance, this material is often not taught adequately in vocational school mathematics
curricula, causing students to have difficulty connecting mathematical concepts with their
productive subjects.(Prakasa & Ammamiarihta, 2023)

Vocational school students have special characteristics that differentiate them from
students at other levels of education. VVocational school education places more emphasis on
practical skills that are relevant to the world of work (Rizky Amalia et al., 2022).
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Therefore, teaching materials developed for vocational school students must be relevant to
industry needs and facilitate the development of their practical skills (Surven et al., 2022).

In an increasingly digital world, the long-term hope is that all TKJ students can
easily understand and apply number conversions in various contexts, both at school and in
their professional lives (Rochim, 2022). In the medium term, the target is to increase
students' competence and confidence in using number conversions to solve complex
problems (Gulo, 2016). Meanwhile, in the short term, teachers are expected to be able to
deliver number conversion material using effective methods, so that each student can
follow the lesson well and achieve optimal learning outcomes (Gerson Feoh, 2011).

However, the reality does not always match these expectations. Many class X TKJ
students have difficulty understanding and mastering number conversions. Based on initial
observations, most students showed a less in-depth understanding of how to convert
numbers from one base to another (Sriyeni & Veronica, 2019). This situation is
exacerbated by the lack of innovative and effective teaching methods that can attract
students' interest in this material. Many teachers still use conventional methods that are less
interactive and do not consider various student learning styles (Zulfikar et al., 2022a).

As a result, students often feel bored and unmotivated to learn more deeply. The
exam results show that the average score for the number conversion material is below the
expected standard (Alifiani et al., 2022). This indicates that there is a significant gap
between ideal conditions and reality on the ground, which requires serious attention and
appropriate solutions (Nurizlan et al., 2022).

This research is important to carry out to identify the root of the problem that causes
the low understanding of class X TKJ students regarding number conversion and find
effective solutions to overcome it (Charolina & Hia, 2022). By understanding the factors
that influence student learning difficulties, we can design teaching strategies that are more
appropriate and support increasing student competence (Mufarokha & Utami, 2022).

It is also hoped that this research can provide new insights for teachers and educators
in developing more innovative and effective teaching methods. One effort that can be made
is the application of more interactive and technology-based learning methods, such as the
use of computer simulations or educational applications that attract students'
interest.(Sahputra & Pramuditya, 2022). Thus, this research does not only focus on
identifying problems, but also offers concrete solutions that can be implemented to achieve
the expected ideal conditions.

This research is novel compared to previous research in several key aspects. First, the
focus of this research is on class X TKJ students, which is a group with specific needs in
understanding number conversions that are relevant to the curriculum and practical
applications in the field of computer technology (Rochim, 2022). Second, this research
does not only passively evaluate students' understanding, but also actively seeks and tests
innovative teaching methods that can improve their skills (Surven et al., 2022).

Most previous research may only focus on analyzing student difficulties without
offering practical solutions that can be directly implemented (Faiziyah & Priyambodho,
2022). Thus, it is hoped that the results of this research can make a significant contribution
to improving the quality of mathematics education in the field of computer network
engineering, as well as offering a new approach that can be adopted by other schools.
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1. Research Methods

This research uses a mixed method approach, combining a quantitative approach to
analyze the validity and reliability of test instruments, as well as a qualitative approach to
describe student understanding through Content Analysis and Thematic Analysis. Content
Analysis identifies patterns, themes, and categories in student responses, while Thematic
Analysis explores student experiences, perceptions, and beliefs.

This research involved all students majoring in TKJ at SMK Negeri 4 Pontianak,
with a focus on 32 class X students selected through purposive sampling. The quantitative
approach ensures the validity and reliability of the test instrument, with validity measured
through the correlation coefficient of item scores and total scores, and reliability assessed
through analysis of variance.

Data collection techniques include giving number conversion math questions,
distributing questionnaires, and in-depth interviews. Data collection tools include test
questions, answer sheets, questionnaires, and interview guides. The results of qualitative
analysis from Content Analysis and Thematic Analysis are expected to help design more
effective learning strategies and provide insight into students' understanding of the concept
of number conversion.

I11. Result and Discussion

3.1 Application of Number Conversion Mathematics Test

On May 3 2024, a number conversion test was carried out at SMKN 4 Pontianak
involving 32 class After the test is completed, the answer sheets are collected for further
analysis. This closely supervised test aims to measure students' abilities in number system
conversions, as well as providing valid and reliable data for research. The results will be
used to develop more effective learning methods.

Figure 1. Documentation of the Implementation of the Number Conversion Mathematics
TEST

After the time is up, the number conversion test answer sheets are collected for
analysis. The test went smoothly and provided important data. Next, students filled out a
questionnaire regarding their difficulties and understanding, and three students with
different abilities were interviewed in depth. Researchers also conducted direct
observations to record students' motivation and error patterns.
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Data analysis involves identifying conceptual and procedural errors, as well as the
influence of psychological factors such as anxiety and self-confidence on student
performance. The results provide insights for improving the teaching and evaluation of

number conversion in the future.

Table 1. Results of Content Analysis of Conceptual Errors and Procedures

NO Question Error Error Mathematical Communication
Paper draft procedure Representation Read Write

1. Convertthe  Don'tunderstand  Errors in Don't understand  Does not Wrongly
decimal the basics of repeated the basics of understand writing the
number 45 dividing decimal  division dividing decimal instructions conversion
into binary to binary to binary. or the concept  results or
form of repeated steps.

division.

2. Convertthe  Don'tunderstand  Error in Don't understand ~ Mistakes in Wrongly
decimal how to convert repeated how to convert understanding  writing the
number 123 decimal to octal division decimal to octal. repeated results or
into octal with base 8 division with  conversion
number form base 8. steps.

3. Convertthe  Incorrect Errorsin Incorrect Mistakes in Wrongly
decimal conversion to repeated conversion to understanding  writing the
number 255  hexadecimal division hexadecimal. the repeated results or
into division conversion
hexadecimal procedure. steps.
number form

4, Convertthe  Misunderstanding Dalah in Misunderstanding  Errors in Wrongly
binary the concept of exponential  the concept of exponent writing the
number binary to decimal  calculations  binary to calculations. conversion
101110 into decimal. results or
decimal steps.
number
form.

5. Convertthe  Incorrect Error in Incorrect Error in Wrongly
binary grouping of binary to grouping of binary to writing the
number binary digits octal binary digits. octal results or
1101011 conversion conversion. conversion
into octal steps.
number
form.

6. Convertthe ~ Misunderstanding Error in Misunderstanding  Error in Wrongly
binary binary to creating a binary to creating a writing the
number hexadecimal summary of  hexadecimal. summary of results or
11110000 conversion conversion conversion
into results results. steps.
hexadecimal
number
form.

7. Convertthe  Misunderstanding Wrong in Misunderstanding  Errors in Wrongly
octal number  the position of calculating  the position of exponent writing the
57 into the octal digits exponents the octal digits. calculations. results or
decimal conversion
number steps.
form.

8. Convertthe  Doesn't Error in Doesn't Error in Wrongly
octal number understand direct  converting understand direct  converting writing the
234 into conversion from  octal digits ~ conversion from  octal digitsto  results or
binary form.  octal to binary to binary octal to binary. binary. conversion
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steps.

9. Convertthe  Errorin Incorrect Error in Incorrect Wrongly
octal number  conversion to conversion  conversion to conversion of  writing the
145 into hexadecimal of digits hexadecimal. digits from results or
hexadecimal from binary binary to conversion
number form to hexadecimal.  steps.

hexadecimal

10. Convertthe  Incorrect Error in Incorrect Error in Wrongly
hexadecimal calculation of adding calculation of adding writing the
number 2F hexadecimal digit exponent hexadecimal digit exponent results or
into decimal  values values values. values. conversion
number steps.
form.

11. Convertthe  Wrongin Incorrectly ~ Wrong in Incorrectly Wrongly
hexadecimal  calculating converting calculating converting writing the
number A7 hexadecimal to hexadecimal hexadecimal to hexadecimal  results or
into binary binary digits to binary. digits to conversion
form. binary binary. steps.

12.  Convertthe  Wrongin Incorrect Wrong in Incorrect Wrongly
hexadecimal  calculating conversion calculating conversion of  writing the
number 3C hexadecimal to of decimal hexadecimal to hexadecimal results or
into octal octal hex digitsto  octal. digits to conversion
number form binary binary. steps.

13. Convertthe  Wrongin Incorrect Wrong in Incorrect Wrongly
decimal calculating grouping of  calculating grouping of wrote the
number 85 decimal to binary digits decimal to binary digits.  conversion
to binary hexadecimal hexadecimal. steps and
form, then final
from binary results.
to
hexadecimal
form.

14. Givethe Wrong in Incorrect Incorrect Incorrect Wrongly
steps for converting binary  grouping of  conversion of grouping of wrote the
converting to octal form binary digits  binary to octal binary digits.  conversion
the binary form. steps and
number final
101010 into results.
octal form,
then from
octal to
decimal
form.

15. If the octal Incorrect Incorrect Incorrect Incorrect Wrongly
number 372 conversion of grouping of  conversion of grouping of wrote the
is converted  binary to binary digits  binary to binary digits.  conversion
to binary, hexadecimal and  And convert hexadecimal and steps and
and then calculating the numbers calculating the final
from binary  final result final result. results.
to
hexadecimal,
what is the
final result?

The description of the content analysis of conceptual and procedural errors contained
in Table 1 provides information regarding the types of errors in working on number
conversion mathematical problems including conceptual errors, procedures, representation
errors, reading errors and writing errors.

551



3.2 Thematic Analysis of Student Response Questionnaires

Analysis of qualitative data from 32 students shows that many students experience
difficulties in mathematical representation when converting numbers. These difficulties
include converting decimal to binary, octal, and hexadecimal, as well as grouping binary
digits for conversion to octal. The main theme that emerged was challenges in
mathematical communication, especially in correctly organizing and understanding
conversion steps.

Table 2. Mathematical Representation Student Response Questionnaire Results

No Question Items in the Subject Response Total
Questionnaire SS S N T.S STS respondents

1. lunderstand how to represent 25% 15% 17% 36% 7% 100%
decimal numbers in binary form.

2. | can easily convert decimal 36% 16% 18% 18% 12% 100%
numbers into octal form.

3. | feel confident in converting 45% 14% 17% 18% 6% 100%
decimal numbers to hexadecimal
form

4. | can group binary digits 40% 23% 11% 18% 8% 100%
correctly when converting to
octal.

5. lunderstand how to convert 43% 12% 17% 18% 10% 100%

octal numbers into binary form.

The results of the questionnaire completed by 32 students showed significant
variations in their understanding and mathematical representation abilities. As many as
25% of students strongly agreed that they understood how to represent decimal numbers in
binary form, while 36% of students disagreed with this statement. The ability to convert
decimal numbers into octal form also shows varying results, with 36% of students strongly
agreeing and 12% strongly disagreeing. Confidence in converting decimal numbers to
hexadecimal is quite high, with 45% of students strongly agreeing, but there are still 18%
who disagree and 6% strongly disagree. Understanding in grouping binary digits when
converting to octal shows that 40% of students strongly agree, while 18% disagree and 8%
strongly disagree. Finally, in terms of converting octal numbers into binary form, 43% of
students strongly agree with the statement, but there are still 18% who disagree and 10%
who strongly disagree. These results indicate that while the majority of students have a
good understanding of these concepts, there are still a number of students who need further
help to master number conversion skills effectively.

3.3 Thematic Analysis of Interview Results

After analyzing the number conversion math test, scores were obtained in the
highest, middle and low level categories. Next, the researcher chose one of the students
from the highest, middle and lowest scores to conduct an in-depth interview about the
number conversion mathematics TEST for these three students:
1) Initials AND (representative of students who get the highest score)
2) With the initials RDI (representative of students who obtained intermediate scores),
3) Initials VIN (representative of students who scored below)
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With the aim of interviews to collect data from students about experiences in
working on number conversion mathematical problems, as well as psychological factors
that influence their performance

Table 3. Thematic Analysis Results of Interviews with Students After Taking the Number
Conversion Mathematics Test

No interview AND respondents RDI Respondents Respondent VIN
guidelines

1. How do you feel | feel very The number The number
about number enthusiastic about conversion lesson in  conversion lesson
conversion lessons  the number class was quite in class was very
in class? What do conversion lesson in  challenging for me. difficult for me.
you like or dislike  class.
most about this
topic?

2.  Whatsteps do you  This topic is very I like the challenge it | find it difficult to
take when interesting to me provides, but follow the steps
converting a because it challenges sometimes find it that must be done.
decimal numberto  my logic and difficult to
octal or analytical skills. understand some of
hexadecimal? the concepts.

3. What is the most When convertinga  The steps | take When converting
difficult part of the  decimal number to when converting a decimal numbers to
number conversion  octal or decimal number to octal or
process you have hexadecimal, | octal or hexadecimal  hexadecimal, I am
ever experienced?  usually start by include dividing the  often confused by

dividing the decimal  decimal number by the process of
number by the the desired base and  dividing and
conversion base, recording the recording the
then note down the remainder of the remainder.
remainder of the division.

division from

bottom to top.

4. How do you read The most difficult The hardest part for ~ The hardest part is
and understand part of this process me is maintaining understanding the
number conversion is ensuring there are  accuracy so that basic concept of the
problems? no errors in manual  there are no counting conversion itself.

calculations, errors.
especially when

large numbers are

involved.

5.  When you read a To read and When reading a When reading a
number conversion  understand number conversion number conversion
problem, what do conversions, | problem, I first find question, | tend to
you first look for or  always look for out the base used and  find out what type
understand? keywords like the type of of conversion is

“conversions” and conversion required.  required, but often
requested base. feel confused about
the steps to take.

6. What do you If there are If I don't understand I I don't

usually do if you
feel like you don't
understand the

instructions that |
don't understand, |
will look for

the instructions for a
problem, I usually
ask a friend or look

understand the
instructions on a
question, I usually
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No interview AND respondents RDI Respondents Respondent VIN
guidelines
instructions on a additional references  for an explanation in  try to seek help
question? or ask the teacher. the textbook. from a friend or

wait for further
explanation from
the teacher.

7. Howdo you record I note down each I note down the I note down the
the number conversion step conversion steps conversion steps
conversion steps neatly in my neatly on my simply on my
when workingona notebook for easy worksheet for easy paper, but often get
problem? double-checking. double-checking. confused when |

have to double
check.

8. Have you ever Mistakes in writing ~ Mistakes in writing Errors in writing
experienced errors  conversion results conversion results conversion results
in writing are often caused by  often occur due to are usually caused
conversion results?  fatigue or lack of haste or lack of by my not
What usually focus, so | always thoroughness. understanding the
causes it? try to remain fully correct steps.

concentrated.

9. What strategiesdo My strategy for To ensure all steps To make sure all
you use to ensure ensuring all steps are are recorded the steps are
that you record all ~ recorded correctly is  correctly, | usually recorded correctly,
the steps correctly?  to double check each repeat the steps I try to be more

step. several times. focused and follow
the examples given
by the teacher.

10. Can you explain I can represent a I can represent I have difficulty
how to represent decimal number in decimal numbersin  representing
decimal numbers in  binary form by binary form by decimal numbers in
binary or octal repeatedly dividing  repeatedly dividing binary or octal form
form? the decimal number  the decimal number  without help

by 2 and recording by 2 and recording because | don't
the remainder of the  the remainder. understand the
division. concept.

11. Isthere any part of  Difficulties usually  Difficulties often The hardest part of

the mathematical
representation
process that you
find difficult?
Why?

arise with large
numbers because
they require more
steps.

arise when it comes
to converting very
large numbers
because it is easier to
make mistakes.

this mathematical
representation is
making sure each
step is done
correctly, because |
often have doubts.

12.

How do you ensure
that the
representation you
use is correct?

To ensure my
representation is
correct, | always
compare the
conversion results
with a tool or
calculator.

To make sure my
representation was
correct, | compared it
to the results from
the calculator.

To ensure correct
representation, |
usually ask for help
or check my results
with a calculator.

13.

Are there certain
things that make
learning number

Learning number
conversions
becomes easier for

Learning number
conversions is easier
when there are

Learning number
conversions is
easier if there is
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No interview AND respondents RDI Respondents Respondent VIN
guidelines
conversions easier ~ me when there are visualizations or direct guidance and
or more difficult concrete examples diagrams that help more detailed
for you? and detailed explain the process.  explanations.

explanations from
the teacher.

14. What do you think | believe that my To improve my | feel that more
would help understanding and understanding, | feel  practice and one-
improve your abilities will that additional on-one guidance
understanding and  improve with more  practice and more from a teacher
ability in number practice and group detailed explanations  would really help
conversions? discussions. from the teacher improve my

would be very understanding.
helpful.

15. What advice do I advise teachers to I suggest teachers My advice to
you have for your give more practice provide more teachers is to
teacher or guestions and example questions provide slower and

classmates to help
you learn number

classmates not to
hesitate to ask

and classmates to
frequently discuss

clearer
explanations, and

conversions? questions if the difficulties they for classmates to
something is not face help each other in
clear learning number

conversions

3.4 Findings and Discussion

This research reveals various difficulties faced by class X students at SMKN 4
Pontianak in understanding number system conversions, both in terms of concepts,
procedures and mathematical communication. Conceptual errors arise due to a lack of
understanding of the basics of conversions such as repeated division with a certain base
and the relationship of digits to exponents in binary and hexadecimal systems. For
example, students often do not understand that converting a decimal number to binary
requires repeated division by 2 and recording the result from bottom to top, or errors in
grouping binary digits for conversion to octal and hexadecimal.

Procedural errors are seen when students make mechanical errors in calculations or
grouping digits, such as incorrectly grouping binary digits when converting to octal or
hexadecimal. For example, in converting the decimal number 255 to hexadecimal form,
students often make mistakes in repeated division with base 16. Errors in exponent
calculations also often appear, especially in problems that involve multiplying each binary
digit by the corresponding power of two and adding the results, such as converting binary
number 101110 to decimal form.

Mathematical communication errors, which include representation, reading, and
writing, are also a significant problem. Many students have difficulty representing numbers
correctly and systematically recording conversion steps. Mistakes in writing results or
conversion steps often occur due to lack of understanding and thoroughness. For example,
students often write down the conversion results incorrectly when converting the decimal
number 123 into octal form or when grouping binary digits for conversion to hexadecimal.

The results of the questionnaire filled out by 32 students showed variations in their
understanding and mathematical representation abilities. Most students have a good
understanding of some concepts, such as converting decimal numbers to hexadecimal, but
many still have difficulty understanding and applying basic concepts. As many as 45% of
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students felt very confident in writing conversion steps clearly, but 30% of students
showed significant uncertainty in documenting conversion results. The ability to avoid
errors in writing conversion results also varied, with only 27% of students strongly
agreeing that they could do it correctly.

Overall, these findings highlight the need for improvements in teaching methods and
more effective approaches to help students understand basic number conversion concepts.
More practice, detailed explanations, and one-on-one guidance from teachers are essential
to improve students' understanding and skills in number conversion. With the right
support, it is hoped that students can overcome these difficulties and achieve success in
number conversion lessons.

Discussion of Research Results

This research reveals various difficulties faced by class X students at SMKN 4
Pontianak in understanding and applying number system conversions. These findings
indicate fundamental problems in understanding concepts, conversion procedures, and
mathematical communication skills including representation, reading, and writing.

1) Misconceptions:

The conceptual errors experienced by students show that many of them do not
understand the basics of conversion between number systems well. For example, in
decimal to binary conversion, students often do not understand that the decimal number
needs to be repeatedly divided by 2, and the result is recorded as binary digits from bottom
to top. Likewise, errors in decimal to octal and hexadecimal conversions indicate a lack of
understanding of repeated division with bases 8 and 16, as well as grouping binary digits
before conversion to octal or hexadecimal. These misconceptions indicate the need for
more in-depth teaching about the basics of number systems and their conversions.

2) Procedural Error

Procedural errors made by students reflect problems in applying the correct
conversion steps. Students often make mistakes in repeated division or exponential
calculations. These errors are especially evident in multi-stage tasks, such as converting
decimal numbers to binary, then to hexadecimal, where students often misgroup digits or
perform erroneous calculations. This indicates that students need more practice and step-
by-step guidance to understand and apply the conversion procedure correctly.

3) Mathematical Communication Errors

Students' mathematical communication skills, which include representation, reading,
and writing, also show many weaknesses. Students often misrepresent conversion results
and record the steps systematically. Errors in writing conversion results are often caused by
misunderstanding and lack of accuracy. For example, students often write conversion
results incorrectly when converting decimal numbers to octal or when grouping binary
digits for conversion to hexadecimal. These errors indicate the need for more intensive
practice and guidance in recording conversion steps clearly and accurately.

4) Questionnaire Results

The results of the questionnaire filled out by 32 students showed variations in their
understanding and mathematical representation abilities. Although most students feel
confident in some concepts, such as converting decimal numbers to hexadecimal, many
still have difficulty understanding and applying other basic concepts. The significant level
of uncertainty in documenting conversion results indicates the need for greater emphasis
on the importance of systematically recording conversion steps.

5) Teaching Implications
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These findings highlight the need for improvements in teaching methods for number
system conversion. Teachers need to adopt more effective approaches, including providing
more practice, more detailed explanations, and one-on-one coaching for students who are
having difficulty. Using visualizations or diagrams can also help students understand the
conversion process better. In addition, it is important for teachers to create a learning
environment that supports discussion and collaboration between students to help each other
and deepen their understanding.

6) Recommendation:

Based on these findings, several recommendations that can be given are:

1) More In-Depth Teaching: Teachers need to provide more detailed explanations of the
basics of number system conversions, including repeated division and digit grouping.

2) More Practice: Students need more practical practice to master the conversion steps
properly.

3) One-on-One Tutoring: Individual guidance from a teacher can help students who are
having difficulty understanding the concepts being taught.

4) Use of Visualizations: Using diagrams or other visual aids can help students understand
the conversion process more clearly.

5) Discussion and Collaboration: Encouraging discussion and group work among students
can help them learn from each other and deepen understanding.

By implementing these recommendations, it is hoped that students' understanding
and skills in number system conversion can increase, so that they can overcome the
difficulties they face and achieve success in number conversion lessons.

1VV. Conclusion

Based on the results of research through number conversion mathematical tests, the
results of subject responses to questionnaires and interviews, it can be concluded:

1. Errors in understanding the concept of number conversion, including repeated division
with a certain base and grouping of binary digits. Many students do not understand that
to convert a decimal number to binary, it is necessary to repeatedly divide by 2 and
record the result from bottom to top. Mistakes in understanding how to convert decimal
to octal and hexadecimal also often occur, such as repeated division with base 8 or 16.
In addition, students often make mechanical errors in calculations or grouping digits,
such as grouping the binary digits required before conversion to octal or hexadecimal

2. Students' perceptions of the number conversion test, based on the results of the
questionnaire, show that 25% of students strongly agree that they understand how to
represent decimal numbers in binary form, while 36% disagree. For decimal to octal
conversion, 36% strongly agreed and 12% strongly disagreed. Understanding of
decimal to hexadecimal conversion is relatively high, with 45% strongly agreeing, but
18% disagreeing and 6% strongly disagreeing. When grouping binary digits for
conversion to octal, 40% strongly agreed, while 18% disagreed and 8% strongly
disagreed. Regarding octal to binary conversion, 43% strongly agreed, but 18%
disagreed and 10% strongly disagreed. Levels of confidence in writing down
conversion steps also varied, with 45% of students feeling very confident, but 30%
indicating significant uncertainty in documenting conversion results. These results
reflect the need for more effective teaching approaches and more practice to improve
students' understanding and skills.

3. Mathematical communication errors include: representation, reading, and writing are
significant challenges faced by students in number conversion. Many students have
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difficulty representing numbers correctly and systematically recording conversion
steps. For example, they often make mistakes when writing the results or steps for
converting the decimal number 123 into octal form or when grouping binary digits for
conversion to hexadecimal. Reading errors also often occur, where students do not
understand the instructions or concept of repeated division that is required, such as
when converting the decimal number 45 into binary form or repeated division with
base 8 when converting the decimal 123 into octal form. Writing errors, caused by a
lack of understanding and accuracy, are also common. These errors indicate the need
for increased understanding and accuracy in the number conversion process.

Key findings include general difficulties in understanding and applying number
conversion concepts, repeated errors in calculations, and variations in the effectiveness of
evaluation methods. Psychological factors such as anxiety and self-confidence also
influence student performance. Based on these findings, it is recommended to:

1. Increase the use of visual aids in learning to help students understand number conversions.

2. Provide additional practice focused on common mistakes that occur frequently.

3. Implementing more varied evaluation methods to accommodate various student
learning styles.

4. Providing psychological support for students who show anxiety and lack of confidence
in facing math problems.
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