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Abstract

This study aims to analyze students’ representational ability in working on conic section
problems. This study is included in case study research using a qualitative approach. The subjects of
this study were students of Widya Dharma University. This study used the primary instrument
(researcher) and auxiliary instruments (tests and interview guidelines). The validity of this research data
was supported by triangulation techniques that compared the results of the conic section test work with
those of the interview. The data analysis stage of this study consisted of data condensation, data
presentation, and conclusion. The results of this study are presented as a profile of students’
representational ability when working on geometry problems. In ellipse, parabola, and hyperbola
problems, writing important information in the problem, not making analogies, and writing incorrect
equations. The profile of students’ visual representation ability shows that they are unable to draw
sketches of ellipse, parabola, and hyperbola graphs correctly. In ellipse, parabola, and hyperbola
questions, the problem is that they do not provide explanatory sentences for each stage of working on
the questions
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INTRODUCTION

One of the branches of algebra in mathematics that plays a role in modeling geometric objects,
such as points, straight lines, circles, and other geometric objects, is analytical geometry (Kadry, 2014).
Analytical geometry can be used to determine the relationship between these objects using linear and
nonlinear formulas (Izvoltova & Cesnek, 2018). The focus of the study of analytical geometry is on
dimensions 2 (especially conic sections) and dimensions 3 (Aljohani, 2016). Geometric objects resulting
from conic sections are circles, ellipses, parabolas, and hyperbolas (Siegel, 2022). Conic sections can
aid human life. Parabolas, which reflect light parallel to their axis of symmetry and through a focus, are
useful in solar power plants, radar, lamp reflectors, and so on (Suyitno, 2016). Elliptical curves represent
the orbits of planets, with the sun as one of the focal points (Suyitno, 2016). Hyperbolic curves are used
in navigation and in the construction of cooling chimneys to increase cooling efficiency (Suyitno, 2016).

Students still experience misconceptions in the material on conic sections at the basic level, such
as determining the equations of parabolas, ellipses and hyperbolas (Sudihartinih & Purniati, 2020). The
shape of objects from conic sections is difficult for students to imagine in their minds (Ekayanti, 2017).
Students have not been able to make connections between parabolas, ellipses and hyperbolas (Cholily
etal., 2024). Students also experience confusion in determining formulas and steps to solve conic section
problems (Sugandi et al., 2022). The types of student errors in working on conic section material are
language errors, mathematical themes, and procedural errors (Sadidah & Sudihartinih, 2023).

Salsabila et. al. (2019) research revealed the condition of students in working on problems for
elliptical and hyperbolic conic section objects as follows. Students only rewrote what was known from
the problem without knowing the intent of the question in the ellipse problem. Students were able to
understand the intent and questions of the hyperbola problem, but made algorithmic errors in the next
stage.

Representation ability is an important thing needed by students to gain an understanding (Hidayati
& Wahyuni, 2021) and solve mathematical problems (Abdurahman et al., 2023; Fudin et al., 2022;
Sabrina & Effendi, 2022; Supandi et al., 2018; Tupamahu et al., 2023). Representation ability is the
ability to convey one's ideas in the form of mathematical symbols or expressions, images or visuals, and
the ability to express ideas verbally in an effort to solve mathematical problems (Dihna & Sudihartinih,
2023). The ability to represent the verbal aspect is shown by someone being able to state what they are
doing, both verbally and in writing (Tupamahu et al., 2023). The ability to represent the visual aspect is
shown by someone being able to make pictures or graphs of what they are thinking (Tupamahu et al.,
2023). The ability to represent the symbolic aspect is shown by someone being able to use numbers,
symbols, number operations, relations, and those related to them (Tupamahu et al., 2023).

Students tend only to imitate the stages of solving analytical geometry problems presented by the
lecturer in the process of working on the questions (Rokhman & Oktaviani, 2015). This can occur due
to the low mathematical representation ability of students (Rokhman & Oktaviani, 2015). The
representation ability of mathematics education students in the verbal, visual, and symbolic
representation aspects tends to be low (Ratumanan et al., 2022). The results of Amir et al.'s (2021)
research indicate that difficulties in representational skills persist in understanding the concept of
fractions. The results of Novitasari et al.'s (2021) research indicates that students’symbolic
representation skills are not as good as their visual and verbal representation skills.

Yanuarto (2018) conducted a study by designing a plane analytical geometry learning that was
able to improve students’ representational abilities in the material of lines and circles. The study was
not aimed at the material of conic sections and did not analyze in depth how the profiles of three types
of student representational abilities. Research by Azzahra et. al. (2024), Muzangwa and Ogbonnaya
(2022) only analyzed the visual representation ability of geometry. Research by Noto et. al. (2016)
analyzed three types of student representational abilities in the plane analytical geometry course, but
only in the form of achievements displayed in numerical form. Research by Hidayat and Lestari (2022)
analyzed the profile of representational abilities in working on geometric problems based on each level
of representational ability. Therefore, it is necessary to conduct a representational ability analysis study
that aims to obtain a description of the profile of three types of student representational abilities (verbal,
visual, and symbolic) in working on ellipse problems consisting of ellipses, parabolas, and hyperbolas.
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METHOD

This research is a case study research using a qualitative approach to reveal the profile of students’
representational abilities in working on conic section problems based on symbolic aspects, visual
aspects, and verbal aspects (Agusven et al., 2023).

This research stage includes the preparation stage, implementation stage, and data analysis stage.
The preparation stage includes activities such as (1) literature study on representational capabilities
(symbolic, visual, and verbal), the concepts of ellipses, parabolas, and hyperbolas; and (2) instrument
design in the form of compiling question indicators, question items, and interview guidelines. In the
implementation stage, data collection was carried out in the form of conic section tests and interviews.
The data analysis stage was conducted to process the test and interview data, enabling the identification
of research conclusions.

The subjects of this study were students of Widya Dharma University, who had taken the Plane
Analytical Geometry course in semester II. This study used the main instrument and auxiliary
instruments in collecting research data. The main instrument of this study was the researcher himself,
while the auxiliary instruments of this study were tests and interview guidelines. The test instrument
used conic section material consisting of an ellipse, a parabola, and a hyperbola. The interview guideline
instrument was used to conduct interviews and gather in-depth information about students’
representational abilities, based on students’ work with ellipse, parabola, and hyperbola materials, across
symbolic, visual, and verbal aspects. Interview subjects were selected using purposive sampling, taking
into account the adequacy of data obtained from the conic section test results. The instrument has been
declared valid by expert validators. Table 1 presents the design of the conic section test instrument.

Table 1. Design of the Conical Section Test Instrument

No Sub-Material Equation Indicator Representation Indicator

1 Ellipse Determine the equation of an ellipseand 1. In the symbolic aspect,
sketch its graph if the center point, one students are expected to be
of the vertices, and one of the focus able to identify the known and
points are known. Determine the the unknown in the problem,
equation of an ellipse and sketch its create analogies in algebra, and
graph if the center point, one of the solve problems in the algebraic
vertices, and one of the focus points are section.
known. 2. In the visual aspect, students

2 Parabola Determine the equation of a parabola are expected to be able to draw
and its sketch if the coordinates of the detailed and accurate sketches
endpoints of the latus rectum are of the requested graphs.
known. 3. In the verbal aspect, students

3 Hyperbola  Determine the coordinates of the center are expected to be able to
point, end points, and focus points of convey complete steps,
the hyperbola and sketch its graph if the accompanied by supporting
general equation of the hyperbola is sentences that clarify the
known. meaning of each step.

To ensure the credibility of the data, validation was conducted using a triangulation technique
that compared the results of the conic section test with the interview results (Denzin, 2015). The data
analysis stage of this study consisted of the data condensation stage, data presentation, and concluding
the profile of students’ representational abilities in working on ellipse, parabola, and hyperbola problems
based on symbolic, visual, and verbal aspects (Miles et al., 2014).

RESULTS

Based on the results of the conic section test, the results of student work according to the aspects
of symbolic, visual, and verbal representation are presented in Table 2.
Table 2. Recapitulation of Conic Section Test Results
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Done but
. . Complete and Number of
No Material Not working Wrong/ Corrle)c ¢ Work Students
Incomplete
1 Ellipse 1 7 3 11
2 Parabola 7 4 0 11
3 Hyperbola 0 11 0 11

Based on the recapitulation of the conic section test results, the parabola was the most challenging
question for most students to answer correctly. Furthermore, for each of the three questions, ellipses,
parabolas, and hyperbolas, most students answered incorrectly or incompletely. This group became the
focus of the study to explore, in depth, the students’ representational abilities as they worked on the
questions from the three materials through interview activities. The interview subjects for each question
number were selected based on the results of their work with, consideration that the results of their work
could be analyzed more deeply during the interview to obtain valid data. Based on the results of
observations of the results of students’ work, three students were obtained to be used as interview
subjects. The researchers assessed that the results of the work of these three students could provide
sufficient information to be explored in more depth through interviews compared to the results of the
work of other students. The three students selected as interview subjects were given the code M1 for the
first subject, M2 for the second subject, and M3 for the third subject.

Subject M1 is focused on exploring representational skills on ellipse material. Figure 1 below
presents the results of subject M1’s work on ellipse problems.
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Figure 1. Results of Subject M1’s Work for Ellipse Material

Information obtained from Figure 1 is that subject M1 rewrote the coordinates of the center point,
vertex, and focal point as stated in the problem. Subject M1 wrote the wrong value of ¢, resulting in an
incorrect value of b and an incorrect ellipse equation. Subject M1 only drew the Cartesian coordinates
without sketching the ellipse graph as asked in the problem.

Based on the symbolic aspect review, Figure 1 provides information that subject M1 wrote
important information in the question, did not make an analogy into algebraic form, and wrote an
incorrect ellipse equation. This information was cross-checked against an excerpt from an interview
with subject M1 regarding the ellipse problem, as follows.

P : Okay, Ms. Firna, let us start with interview number one. You've read the questions. Okay, I want
to know first, at the beginning, you wrote three points. Please explain what they mean and why
you wrote those points.

M1 : Okay, in the question it's been explained. It is known that there is a center point and a peak point,

and a focal point. Well, here the center point has a value of 3, -2. Then the peak point is 8, -2.

And the focal point is -1, -2.

P : Okay, there you didn't write an example first, the center point was likened to a letter or something.

M1 :1didn't write it

P In geometry or algebra, a point is symbolized by a capital letter.

M1 : Yes. Because there is already an explanation here. The center point is like that.
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P : Here you wrote, what is that, Ms.? c is equal to negative 1?

M1 : Well, I misunderstood c is -1, and a is 8.

P :aisequalto 8, why?

M1 :1see here because here a,0 is not a,0, what is the point?

P : So, you assume that it can be obtained from the vertex. Okay, then after that c is known and a has
been determined, that means finding.

Based on an interview excerpt with subject M1 regarding the ellipse problem, it was obtained that
subject M1 wrote three important points in the ellipse as in question number 1. Subject M1 did not write
the analogy in algebraic form. Subject M1 made a mistake in giving the value of a which is the
measurement of the long axis of the ellipse, causing the equation that was composed not to produce the
correct answer. Based on a review of the results of the work and the results of the interview with subject
M1 for the ellipse problem on the symbolic aspect, it was concluded that subject M1 wrote important
information in the problem, did not make the analogy into algebraic form, and wrote an incorrect ellipse
equation.

Based on the visual aspect review, Figure 1 provides information that subject M1 only describes the
Cartesian coordinates without describing the ellipse graph. This information is cross-checked with
the following interview excerpt with subject M1 about the ellipse problem.

P : What is your strategy in answering this question?

M1 : It is written first, the center point, peak and focus are known, then it should be drawn, right, sir?

P . Yes, it should be drawn first and then searched.

M1 : Find c, a and b to determine the image.

Based on the interview excerpt with subject M1, the information obtained is that subject M1 did
not sketch the ellipse graph first before determining the components needed to compile the ellipse
equation. Based on a review of the work results and interview results with subject M1 for the ellipse
problem on the visual aspect, it was concluded that subject M1 did not draw a sketch of the ellipse graph.

Based on the verbal aspect review, Figure 1 provides information that subject M1 only wrote
down the known coordinate points in the question, the components of the ellipse equation, the ellipse
equation, and the Cartesian coordinate image. This information was cross-checked with an excerpt from
an interview with subject M1 about the ellipse problem as follows.

P : What is your strategy in answering this question?

M1 : It is written first, the center point, peak and focus are known, then it should be drawn, right, sir?

P Yes, then it should be drawn first and then searched

M1 : Find c, a and b to determine the image

P Why do we have to find ¢, a and b?

M1 : To find the focal point. There is a focus, there is also an f'. If here, only the focal point is
determined, for example, the focus of both is not yet known, so I have to find it first.

Based on the interview excerpt with subject M1, the information obtained is that subject M1 did
not provide complete information about the stages of solving ellipse problems. Based on a review of the
work results and interview results with subject M1 for ellipse problems in the verbal aspect, subject M1
did not convey complete stages accompanied by supporting sentences that make clear the meaning of
each stage.

Subject M2 is focused on exploring representational skills in parabola material. Figure 2 below
presents the results of subject M2's work in working on parabola problems.
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Figure 2. Results of Subject M2’s Work for Parabola Material

Information obtained from Figure 2 shows that subject M2 wrote the coordinates of the center
point and the focal point without providing a method for finding them. The parabola equation written
by M2 without a method for finding them is incorrect. The sketch drawn is incorrect, due to the incorrect
location of the coordinates of the latus rectum point.

Based on the symbolic aspect review, Figure 2 provides information that subject M2 wrote
important information in the question, did not make an analogy into algebraic form, and wrote an
incorrect parabola equation. This information was cross-checked with an excerpt from an interview with
subject M2 about the ellipse question as follows.

P : Okay, Miss, let's start with question number two. From question number 2, what is known?

M2 : The coordinates of the ends of the rectum are (- 2, 7) and (6, 7)

P : What is being asked?

M?2 : Sketch the parabola graph.

P : Where did you get that 4c from?

M2 : 7 minus negative 7 equals 14. Because this is the end of the rectum. 4c 7 minus negative 7.

P Sureit's like that.

M2 :Idon't really understand either.

Based on an interview excerpt with subject M2 regarding the parabola problem, it was determined
that subject M2 wrote the two coordinates of the endpoints of the latus rectum, as in question number 2.
Subject M2 did not write the equation in algebraic form. Subject M2 made a mistake in determining the
value of ¢, which is the distance between the vertex and the focus of the parabola, causing the equation
that was composed not to produce the correct answer. Based on a review of the results of the work and
the results of the interview with subject M2 for the ellipse problem on the symbolic aspect, it was
concluded that subject M2 wrote important information in the problem, did not make the equation in
algebraic form, and wrote an incorrect parabola equation.

Based on the visual aspect review, Figure 2 provides information that subject M2 drew an
incorrect parabola graph sketch. This is because subject M2 placed the coordinates of the endpoint of
the latus rectum incorrectly. This information was cross-checked with an excerpt from an interview with
subject M2 about the parabola problem as follows.

P Okay, please explain the general steps.

M2 : Actually I'm confused about this because I don't understand the material about parabolas, the
first is I draw a graph from the known latus rectum, which is (-2,7) and (6,7). Then I combine the
two points and find the midpoint between the two ends, found (-2,0), originally 2 from 6 minus
negative 2 divided by 2, the result is 2 and negative 7 minus 7, 0.

P : That's why the latus rectum can be tilted like that, Miss. Is there something wrong? Try checking
the latus rectum point.

M2 : From the latus rectum there is negative 2, 5.
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Based on the interview excerpt with subject M2, it appears that subject M2 incorrectly determined
the coordinates of the endpoint of the latus rectum, resulting in incorrect coordinates for the parabola's
focus. This causes the parabola graph sketch to be incorrect. Based on a review of the work results and
interview results with subject M2 for the parabola question on the visual aspect, it was concluded that
subject M2 did not draw the parabola graph sketch correctly.

Based on the verbal aspect review, Figure 2 provides information that subject M2 only wrote
down the coordinates of the endpoints of the latus rectum known in the question, the components of the
parabola equation, the parabola equation, and the parabola graph sketch. This information was cross-
checked with an excerpt from an interview with subject M2 about the parabola question as follows.

P : Then where do you find the focal coordinates?

M2 : c multiplied by 2, we get the coordinates of the X axis.

P : Areyou still confused about the focal point? Now how do you find the peak point, miss?

M2 : From the distance between the center point and the tip of the parabola, by multiplying by 2c.

P by multiplying by 2c, in which direction?

M2 : to the left

P : Areyou sure? Why to the left?

M2 : Because if my parabola faces to the right, it will be backwards.

P : You are asked to find the general equation of the parabola. How do you find the general equation
of the parabola?

M2 : Using the formula

P : What formula?

M2 :ysquared is equal to 4 cx, use the formula, x min h squared is equal to c multiplied by y min k.
That's why we first find the peak coordinates.

Based on the interview excerpt with subject M2, the information obtained is that subject M2 did
not provide complete information about the stages of solving the parabola problem. Subject M2 was
unable to provide logical reasons for the answers given. Subject M2 was still confused in determining
the focal point and the peak point of the parabola. This resulted in M2 being unable to compose the
parabola equation and draw the parabola sketch correctly. Based on a review of the work results and
interview results with subject M2 for the parabola problem in the verbal aspect, subject M2 did not
convey the complete stages accompanied by supporting sentences that make clear the meaning of each
stage.

Subject M3 is focused on exploring representational skills in hyperbola material. Figure 3 below
presents the results of subject M3's work in working on hyperbola problems. Subject M3 is focused on
exploring representational skills in hyperbola material. Figure 3 below presents the results of subject
M3's work in working on hyperbola problem.
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Figure 3. Results of Subject M3's Work for Hype;bola Méferial
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Information obtained from Figure 3 indicates that subject M3 attempted to convert the general
equation of the hyperbola to its standard equation using the technique of completing the perfect square.
However, subject M3 was not thorough in the process, resulting in an incorrect standard equation. This,
of course, resulted in incorrect coordinates for the center point, endpoints, and foci. The resulting
hyperbola graph sketch was also inaccurate.

Based on the symbolic aspect review, Figure 3 provides information that subject M3 directly
changes the general equation of hyperbola into the standard equation of hyperbola by using algebraic
manipulation and does not make an analogy into algebraic form. This information is cross-checked with
the following interview excerpt with subject M3 about the hyperbola problem.

P : Okay, after that what was asked?

M3 : Iwas told to find the endpoints and focus points. The first step I took was to find the equation of
the hyperbola whose center is at (h,k). Find the equation of the hyperbola in general or standard
form.

P : How do you do it, miss? Can you explain?

M3 : First, I grouped 9x squared with 90x, and the same goes for the variable y. Then [ moved 125 to
the other side to negative 125. Then I simplified, the first one I divided 9 into x squared plus 10x
and this one I simplified negative 4 into 9 squared minus 8, and here I was wrong.

Based on an interview excerpt with subject M3 regarding the hyperbola problem, it was obtained
that subject M3 immediately tried to change the general hyperbola equation to the standard hyperbola
equation. Subject M3 did not write the analogy in algebraic form for the important components in the
standard hyperbola equation. Subject M3 was not careful in the process of changing the equation,
resulting in the written standard equation being incorrect. This causes the components derived from the
standard hyperbola equation to not have the correct values. Based on a review of the results of the work
and the results of the interview with subject M3 for hyperbola problems on the symbolic aspect, it was
concluded that directly changing the general hyperbola equation to the standard hyperbola equation and
not making analogies into algebraic form.

Based on the visual aspect review, Figure 3 provides information that subject M3 drew an
incorrect hyperbola graph sketch. This is because subject M3 was not careful in the process of changing
the general hyperbola equation into the standard hyperbola equation. This information was cross-
checked with an excerpt from an interview with subject M3 about the hyperbola problem as follows.

P : How do you know the center point is (-5, 4)?

M3 : Because I have learned on YouTube that the center point is obtained from this equation. From
this equation x min 5

P Why is this x plus 57

M3 : because the factorization result is x min 5 and x min 5, so I made it 1. Min times min becomes
plus. So x plus 5 squared.

P : What rule did you use, Miss? How can it be like that?

M3 : eh not that, like this, make x when factoring it is min 5, now I find x min 5 is equal to no x like this
so it becomes plus 5.

Based on the interview excerpt with subject M3, the information obtained is that subject M3 was
confused when explaining the process of changing the general equation of hyperbola into the standard
equation of hyperbola. Subject M3 used the method of completing the perfect square. However, subject
M3 was confused when asked about the method which caused his inaccuracy. His inaccuracy caused
the hyperbola sketch to be wrong. Based on a review of the results of the work and the results of the
interview with subject M3 for the hyperbola question on the visual aspect, it was concluded that subject
M3 did not draw the hyperbola graph sketch correctly.

Based on the verbal aspect review, Figure 3 provides information that subject M3 directly changes
the general equation of hyperbola into the standard equation of hyperbola using algebraic manipulation
without providing a sentence explaining the procedure for working on hyperbola problems. This
information is cross-checked with an excerpt from an interview with subject M3 about hyperbola
problems as follows.

P : How do you know the center point is (-5, 4)?
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M3 : Because I have learned on YouTube that the center point is obtained from this equation. From
this equation x min 5

P : Why is this x plus 57

M3 : Because the factor result is x min 5 and x min 5, so I made it 1. Min times min becomes plus. So
x plus 5 squared.

P : What rule did you use, Miss? How can it be like that?

M3 : eh not that, like this, make x when factoring it is min 5, now I find x min 5 is the same as no x like
this so it becomes plus 5.

P :xsquared plus 5x plus 25 why is it the same as x min 5 squared?

M3 : Oh yeah. I think I was wrong sir. It should be plus 5.

Based on the interview excerpt with subject M3, the information obtained is that subject M3 did
not provide complete information about the stages of solving hyperbola problems. Subject M3 was still
confused when asked about the center point of the hyperbola. This resulted in M3 being unable to
compose the hyperbola equation and draw the hyperbola sketch correctly. Based on a review of the work
results and interview results with subject M3 for hyperbola problems in the verbal aspect, subject M3
did not convey the complete stages stated in supporting sentences that make clear the meaning of each
stage.

DISCUSSION

There are nine points of research results that are discussed one by one as follows. The first result
states that student wrote important information in the problem, did not make the analogy into algebraic
form, and wrote an incorrect ellipse equation. Students tend to re-state important information in math
problems (Yuwono et al., 2024). The errors experienced by students in the transformation of problems
are still high (Ningsi et al., 2022), Students working on ellipse problems tend to be incomplete and make
mistakes (Sadidah & Sudihartinih, 2023).

The second results stated that student did not draw a sketch of the ellipse graph. The difficulty in
drawing an ellipse graph sketch is due to the difficulty in applying the drawing procedure (Dias et al.,
2021).

The third result states that student did not convey complete stages accompanied by supporting
sentences that make clear the meaning of each stage. Students have difficulty determining the equation
of the conic and difficulty proving the equations contained in the ellipse (Sudihartinih & Purniati, 2020).
Verbal representation ability is the lowest representation ability for students in solving analytical
geometry problems (Dihna & Sudihartinih, 2023).

The fourth result states that student wrote important information in the problem, did not make the
equation in algebraic form, and wrote an incorrect parabola equation. Students can identify the main
elements of the problem and there are still students who do not write the equation when working on
math problems (Simarmata, 2021). Students still have difficulty in determining the simple equation of
the parabola (Sadidah & Sudihartinih, 2023).

The fifth result states that student did not draw the parabola graph sketch correctly. Students have
difficulty in determining the direction of the parabola (Sadidah & Sudihartinih, 2023).

The sixth result states that student did not convey the complete stages accompanied by supporting
sentences that make clear the meaning of each stage. Many students still have difficulty in conveying or
communicating the process of solving mathematical problems (Nadlifah & Putri, 2023). Students still
have difficulty in concepts and principles to be conveyed through mathematical problem-solving ideas
(Rachmawati et al., 2021). Students' interpretation abilities presented in writing in working on
mathematical problems are still relatively low (Wulandari & Astutiningtyas, 2020).

The seventh result states that student directly changing the general hyperbola equation to the
standard hyperbola equation and not making analogies into algebraic form. Students tend to have
difficulty in making mathematical modeling and writing algebraic symbols in analytical geometry
(Arwadi et al., 2024). Students have difficulty manipulating algebraic forms in working on analytical
geometry problems so that they fail in the transformation process in problem solving (Hajizah &
Salsabila, 2024).
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The eighth result states that student did not draw the hyperbola graph sketch correctly. Students'
errors in drawing graphs were caused by a lack of understanding of the concepts related to the analytical
geometry material they were studying (Inganah et al., 2021).

The ninth result states that student did not convey the complete stages stated in supporting
sentences that make clear the meaning of each stage. The verbal representation indicator is still the
weakest indicator in students' representation abilities in working on mathematics problems (Erita et al.,
2023; Hadiastuti & Soedjoko, 2019; Listyotami & Wahyuni, 2023). Students' ability to communicate
mathematical ideas, concepts, and concepts in written, pictorial, or tabular form is still not optimal
(Muchlis et al., 2023).

This study has produced a profile of students' representational abilities in solving problems with
ellipses, parabolas, and hyperbolas across symbolic, visual, and verbal aspects. This finding is new and
differs from previous studies that also examined representational abilities, such as those by Noto et al.
(2016), Yanuarto (2018), Hidayat and Lestari (2022), Azzahra et al.(2024), and Muzangwa and
Ogbonnaya (2022).

A limitation of this study is that the focus of the material does not cover other topics in analytical
geometry courses, such as straight lines and circles. Furthermore, this study did not focus on strategies
for addressing the problems identified in the profile. It is recommended that future research conduct
similar research on straight lines and circles, as well as research to determine strategies for addressing
the problems identified in the profile.

CONCLUSION

The profile of students' symbolic representation ability on ellipse, parabola and hyperbola
questions is that students write important information in the questions, do not make analogies into
algebraic forms, and write incorrect equations. The profile of students' visual representation ability is
that they cannot draw sketches of ellipse, parabola and hyperbola graphs correctly. The profile of
students' verbal representation ability on ellipse, parabola and hyperbola questions is that they do not
convey complete stages accompanied by supporting sentences that make clear the meaning of each
stage.
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