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Abstract. This study aims to describe the errors of elementary school pre-service teacher students
in geometry lectures with the topic of triangles and congruence. This research used qualitative
methode involving 33 PGMI students of State Islamic University of Malauna Malik Ibrahim Malang
semester 3 in the 2023-2024 academic year. Researchers used Newman error analysis to explore the
types of errors made by students in solving geometry problems. The results showed that most
students experienced errors at the stage of understanding the problem, process transformation,
process skills, and the stage of writing the final answer. Some subjects also still have errors in writing
symbols. This error is caused by the low conceptual understanding of students. Therefore,
conceptual learning in geometrical concepts must be strengthened.
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A. INTRODUCTION

The basic concepts of geometry course is a compulsory course in the PGMI Study Program at
State Islamic University of Maulana Malik Ibrahim Malang. This course contains geometry concepts
that include lines, angles, triangles, quadrilaterals, circles, area, alignment, and position. Pre-service
teacher students have to master the conceptual understanding including the ability to prove the
concept of geometry because in teacher must transform knowledges and concepts of geometry to
their students (Hunte, 2018), (Agustina, 2023),(Cirillo & Hummer, 2021).

In lectures on basic concepts of geometry, the process of exploring the types of errors made
by students in proving or constructing proofs is important to do because the material studied is
closely related to the theorems that must be proven (Reflina, 2019), (Urhan & Biilbiil, 2022). The
exploration process aims to measure the extend of learning success so that follow-up can be done for
further learning (Nutov, 2021). Newman in (Yazidah, 2017) suggests that there are five types of
errors, namely: reading the problem (reading), understanding the problem (comprehension),
transforming the problem (transformation), solving the process (process skills), writing conclusions
(encoding).

The results showed that the learning process about proof for students in higher education
has not achieved optimal results. (Reflina, 2019). (Zhao et al.,, 2019) revealed that students still
experience limitations in proof. (Badriani et al., 2022) mentioned that one of the limitations of
students is the difficulty in sketching diagrams with appropriate geometry labels and difficulty in
constructing conjectures in writing formal proofs. (Zazkis & Marmur, 2021), (Cirillo & Hummer,
2021). Based on this research, this research is important to do in order to improve the ability of
prospective teachers in proving the basic concepts of geometry lecture.
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B. METHODS
The type of research used is qualitative research. Researchers collected data on error analysis
of Islamic Elementary School pre-service teacher students based on Midterm Exam questions. The
subjects of this study were PGMI students of UIN Maulana Malik Ibrahim Malang in the third semester
of the 2023-2024 academic year, with 33 students. The instrument used in this research is a
geometry problem solving description test. The test was conducted after students get basic geometry
material. The data obtained were reduced, presented, analysed, and concluded (Sugiyono, 2018). The
data analysed in this study is the data of subjects who contain errors as Newman's error indicators
from 33 students. The Newman error indicators in each problem solving process can be seen in the
following Table 1.

Table. 1 Newman's Error Indicator

No Error Type Indicator
1 Reading error Students do not write the terms, symbols, or important
information contained in the problem correctly
2 Comprehension a.Students do not write what is known in the problem
error b.Students write what is known but not exactly
c.Students do not write what is asked in the question
d. Students write down what is asked but not exactly
3 Transformation a.Students do not write the mathematical model of the problem
error b.Students write a mathematical model but it is not correct
c.Students incorrectly present other images of the same object
4 Process skill error  a. Students gets a mistake in calculations or computations
b. Students do not continue the completion procedure
completely
5 Encoding error a. Students do not write the final answer

b. Students write the final answer but not correctly

C. RESULT & DISCUSSION
The following are the errors of 33 pre-service teacher students in solving the geometrical problems
which presented below.

Perhatikan Gambar di bawah ini.
a. Manakah yang lebih besar, luas daerah ABC atau AEF ? Berikan penjelasan !

b. Apakah kamu setuju bahwa luas AGH lebih besar dari luas AEF ? Berikan alasannva !
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Based on observations of student answers, the following data were obtained.

Figure 1. S1 Subject’s Answer

Based on the answers of subject S1 in solving math problems, it is found that S1 is able to read
terms and write symbols, words, or important information in the problem. However, subject S1 still
made a mistake writing the angle symbol. In Figure 1, subject S1 wrote the angle magnitude with
the symbol “2”, when it should be written u(2ACB) = 120°. Subject S1 was unable to distinguish
the writing of symbols for angles and angle magnitudes. At the stage of understanding the problem,
subject S1 also knows what is actually asked in the problem and is able to capture the information
in the problem. However, at the process transformation stage, the student failed to change the image
of the rotation result triangle AEF. This error resulted in subject S1's error in identifying the height
of a triangle. As a result, subject S1 stated that the height of triangle AEF is 2 units long. The error
at this stage affected subject S1's error in writing the final answer. At this stage subject S1 can write
the final answer but it is not correct. At the process skill stage, subject S1 did not experience errors
in using the formula to calculate the area and perform computation. This shows that S1 is skilled in
utilizing the triangle area formula and performing mathematical calculations.

Figure 2. S2 Subject’s Answer

Based on the answer of subject S2 in Figure 2, it can be seen that subject S2 is able to
understand what is asked in the problem, but subject S2 is unable to identify the information
provided in the problem. This is shown in S2's error in writing the height of the triangle. Subject S2
used the area formula of each triangle to determine which triangle has a larger area. Subject S2 was
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correct in utilizing the triangle area formula, but was inconsistent in using the height information
used. Subject S2 utilized the hypotenuse of the triangle as the height.

Based on the answers of S2 subjects who use the Pythagoras formula, it appears that the mini
students do not understand the concept of area conceptually, but they tend to memorize
mathematical formulas only without being accompanied by a deep understanding of the concept and
the application of the concept (Bisson et al.,, 2016a). This was shown when they used the Pythagoras
formula which was not necessary. They associate triangles with the Pythagoras formula. This
condition is because learning so far has only prioritized procedural understanding which is marked
by memorizing formulas without the process of deriving and using formulas appropriately (Bisson
et al,, 2016b), (Crooks & Alibali, 2014). The next mistake is that S2 subjects write the calculation of
multiplication of base and height without including the purpose of calculating these numbers. They

should have written it completely, namely L = % XaXt.

In Figure 2, it can be seen that subject S2 used the Pythagoras formula to determine the
hypotenuse. But at the calculation stage, subject S2 made a mistake. This can be seen from the
calculation of the triangle area. In detail, this can be seen in Figure 3.
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Figure 3. Subject S2’s Error in Computation

Subject S2 made a mistake in calculating % .1.4/6.. This error was not only made once, but also for the
same calculation on the triangle area AEF as shown in Figure 4.
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Figure 4. Subject S2’s Error in Computation

The misunderstanding is shown when the subject answers the triangle area in the problem
which is an arbitrary triangle, not a right triangle. The subject's answer shows that the concept of
area used is limited to finding the area of a right triangle that requires the length of the base and
height of the triangle (Badriani et al., 2022). This is because students fail to understand and analyse
important information from the problem. This understanding error is caused by learning that does
not emphasize in-depth understanding of concepts (B Rittle-Johnson, 2001), (Rittle-Johnson &
Schneider, 2014). Thus, conceptual learning needs to be emphasized to anticipate similar errors. This
misunderstanding can be anticipated by emphasizing the understanding of the concept of area as
presented in Figure 5.

Figure 5. Concept of triangle area
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To calculate the area of a triangle ABC is the same as calculating the difference in the areas of
triangles ABD and area ACD. Thus

1 1
LAABC = LAABD — LABC = E(CD + BC) x AD _ECD X AD

1 1 1 1
:ECD X AD +EBCXAD_ECD XAD=EBC><AD

Transformation errors are shown when the subject is wrong in rotating the triangle, causing
errors in identifying the height of the triangle. At the stage of writing the final answer (encoding),
subject S2 also made an error, namely writing the conclusion of the final answer but it was not
correct. The error is in the writing of the symbols used. The subject wrote AAEF = 2+/2, it should say
LAAEF = 2+/2. This shows that the subject does not understand the real concept of the area of a flat
figure including the area of a triangle. (Loeffler et al., 2020), (JP Byrnes, 1991). Because at the stage
of transformation and process skills the subject made mistakes, at this stage the subject also made
mistakes. (Ilhan et al., 2019),(Verner et al., 2019). Subject S2 managed to write the final answer to
the question but subject S2 has not managed to give the correct answer. This can be seen in Figure 6

- - - _P
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Figure 6. Subject’s Encoding Error

D. CONCLUSION
Based on the discussion above, the subjects experienced errors at the stage of understanding
the problem, process transformation, process skills, and the stage of writing the final answer. Some
subjects also still have errors in writing symbols. This error is caused by low conceptual
understanding of students. Thus, learning basic geometry needs to be emphasized with an emphasis
on understanding more mature concepts and by integrating conceptual understanding and problem-
based learning.
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