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Abstract

This study aims to identify patterns in students’ truth-seeking behavior when solving mathematics problems involving an unknown
universe of discourse. As a qualitative descriptive study, the research followed a structured process including the preparation and
validation of instruments, data collection, subject selection, analysis, triangulation, and conclusion drawing. The participants were 42
high school students who demonstrated ideal problem-solving abilities. Findings indicate that students generally lack truth-seeking
tendencies in mathematical problem-solving. They often neglect essential behaviors such as verifying universal sets, explicitly
identifying and defining these sets, articulating relevant formulas aligned with problem objectives, detailing procedural steps,
adhering to those steps during problem-solving, and evaluating outcomes against the intended goals. Furthermore, students
frequently fail to re-examine their solutions, reflecting an implicit assumption that teacher-provided problems are inherently
accurate and not subject to further scrutiny. These results underscore the need for instructional practices that foster critical thinking
and truth-seeking dispositions in mathematical reasoning.
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1. INTRODUCTION

The competencies needed currently, based on the opinion contained in the US-Partnership for 21st
Century Skills (P21), are the 4Cs, namely communication, collaboration, critical thinking, and creativity.
These competencies are agreed upon so that students can succeed in the world of work when they graduate
from education. One of the competencies contained in the standard graduate competency indicators set by
the Indonesian government, from elementary school to university education, is critical thinking. One of the
goals of learning in schools to universities is to develop and habituate students to think critically.

Critical thinking is frequently examined and evaluated to measure and determine the capacity for future
problem-solving (Akinoglu and Karsantik, 2016). Defined as a reflective and rational process concerning
decisions about actions and beliefs, critical thinking involves deliberate and reasoned judgment (Ennis,
1996). The development of critical thinking skills and dispositions is considered essential for both individual
advancement and effective participation in social contexts (Arslan and Demirtas, 2016). The ability and habit
of critical thinking can help a person understand and accept other people's opinions well; besides that,
people who think critically tend to have open-mindedness towards various opinions that are different from
others and are wise in responding to them (Arslan & Demirtas, 2016). Critical thinking is a process of
individual thinking when faced with a problem by considering known evidence and facts. Students must
fulfill two components of critical thinking, namely the ability and disposition to achieve basic educational
goals (Kizilhan & Demir, 2022). Critical thinking consists of 5 components, one of which is identifying an
assumption implicit in a problem based on the evidence obtained (Arifin et al., 2020).

Critical thinking disposition is a component of critical thinking that does not directly describe the skills
possessed by a person (Facione et al. 1995). Critical thinking disposition is closely related to prudence in
deciding to solve the problem at hand. Students will check the truth behind the problem and classify these
things first before solving the given problem if the student masters the disposition of critical thinking
(Kurniati & Zayyadi, 2018). There are seven scales in the CCTDI (California Critical Thinking Disposition
Inventory) instrument used to define a person's critical thinking disposition, namely truth-seeking, open-
mindedness, analyticity, systematicity, self-confidence, inquisitiveness, and maturity (Facione et al., 1995).

Individuals exhibiting a critical thinking disposition are typically engaged in activities oriented toward the
pursuit of truth (Cheng & Wan, 2017). Truth-seeking refers to the habitual effort to revisit and evaluate the
factual basis of a given problem to achieve a comprehensive understanding that supports reliable
conclusions (Kurniati et al., 2020). This process involves actively seeking factual accuracy, formulating and
posing questions, conducting objective observations, and reassessing previously held beliefs when new
evidence aligns with observable reality. The development of a critical thinking disposition among students
can be enhanced through regular engagement with structured questions that incorporate established
indicators of critical thinking.

Eight types of mathematical problems possess the potential to enhance students' thinking dispositions,
including problems characterized by an unknown universe of discourse (As'ari et al., 2019). Problems
involving an unspecified universe of discourse are designed to stimulate analytical thinking and elicit diverse
student responses (Szabo et al., 2020). A common approach among students when solving mathematical
problems is to proceed immediately without first identifying the universe of discourse, often assuming by
default that it consists of all real numbers. This tendency is supported by findings from Rahmawati et al.
(2021), indicating that truth-seeking behavior remains underdeveloped when students encounter problems
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with an unknown universe of discourse, largely due to the absence of instructional emphasis on this concept
within mathematical problem-solving contexts. The present study focuses on mathematical problems related
to the topic of Systems of Linear Equations in Three Variables. This topic involves systems comprising three
distinct variables, and effective engagement with such problems necessitates explicit clarification of the
universe of discourse.

Critical thinking disposition is related to skills in solving mathematical problems. One theory that can be
used to solve mathematical problems is the IDEAL problem-solving theory. The IDEAL theory of problem
solving is a theory that is useful for increasing thinking skills in solving a given problem (Bransford & Stein,
1993; Park & Lee, 2023). There are 5 stages in the IDEAL problem-solving theory, namely identifying
problems, determining goals, looking for possible strategies, implementing strategies, looking back, and
evaluating results.

1.1.Conceptual background

Truth seeking is a component of a critical thinking disposition that must be owned by someone with a
critical thinking disposition (Facione et al., 1995). According to Facione (1990), the special characteristics of
someone with a critical thinking disposition are (1) clarifying information from problems, (2) seeking
information that is appropriate to problems, (3) thinking rationally in choosing or applying a concept to solve
problems, (4) working on complex problems coherently, (5) focusing on the main problem, (6) solving
problems diligently even though they encounter difficulties when working on them, and (7) paying close
attention to the subject and situation. A student who can do truth-seeking in this process is characterized by
(1) leading to an understanding of the situation conveyed in the problem, (2) emphasizing evidence and
reasons, (3) questioning his beliefs to people who are more expert, such as teachers, and (4) paying attention
to the important details contained in the questions (Facione, 2015; Nguyen & Yang, 2024). One indicator of a
critical disposition put forward by Ennis (1985) is that students with a critical thinking disposition always pay
attention to any information or questions contained in math problems.

Truth-seeking is a person's habit of looking back at the truth contained in a given problem, which aims to
get the best understanding in determining something that can be trusted to be true (Kurniati et al., 2020;
Chavez & Reynolds, 2023). A similar statement was also put forward by Facione (2015) that truth seeking is a
habit of someone who wants a good understanding of a particular situation. If it is characterized more
specifically related to students who behave truth seeking in solving math problems, namely (1) seeing the
truth of all the information contained in math problems (Kurniati & As'ari, 2019), (2) fixing it by changing
illogical problems into logical problems (Kurniati & As'ari, 2019), (3) looking for all information related to the
problem given (Nugroho et al., 2018), and (4) being honest and objective in questioning the truth of the
information obtained (Alper, 2010; Smith & Liu, 2021).

The theory used in this research is IDEAL problem solving. IDEAL problem solving is a theory that is used
to improve the ability to think and solve problems presented (Bransford and Stein, 1993). The name IDEAL
problem solving is obtained from the word "IDEAL," which means | (Identify problem), D (Define goal), E
(Explore possible strategies), A (Anticipate outcomes and act), and L (Look back and learn). The strategies
used in IDEAL problem solving are (1) identifying problems, (2) determining or defining goals, (3) looking for
various strategies that might be used in solving a problem, (4) implementing strategies that will be used in a
problem, and (5) review and evaluate the results obtained (Pratiwi et al., 2021).
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According to Bransford and Stein (1993), there are 5 stages in IDEAL problem-solving theory, namely
identifying problems, defining goals, exploring possible strategies, anticipating results and acting (anticipate
outcomes and act), looking back and learn (look back and learn). The first step in the IDEAL problem-solving
theory is to identify the problem. Someone intentionally identifies a given problem and makes it an
opportunity to do something different according to the creations of each individual (Stein et al., 1984).
When someone deliberately identifies a problem and sees an opportunity to change, then this provides an
opportunity to change the existing reality.

The second step is to develop an understanding of the identified problem and try to define the desired
goal in the problem (Rubenstein et al., 2020). In setting different goals with identifying problems, a problem
can be solved depending on the goals set, and this affects the solution or answer to the problem. The goal
setting of each individual is not always the same, and the differences that occur can be a benchmark in
seeing how a person's ability to understand, think, and solve problems.

The third step of IDEAL problem solving is to explore (explore) possible strategies or ways and evaluate
(evaluate) these strategies to suit the goals set in the second step (Stein et al., 1984). Meanwhile, Brookhart
(2010) put forward the opinion that "this step applies the strategy which they choose to solve the problem",
and the point is that the stage of exploring the problem is a continuation of the previous stage, so that the
solution or answer to the problem can be determined. Some of the strategies used in solving problems are
very general or can be used in almost all existing problems, but some strategies can only be used in certain
cases.

used in solving problems are very general or can be used in almost all existing problems, but some
strategies can only be used in certain cases.

The fourth stage involves anticipating outcomes and executing the selected strategy. Once a strategy has
been identified, it is essential to consider potential results and implement actions aligned with the chosen
approach. Anticipation of outcomes serves to minimize future regret and enhances decision-making quality.
This stage is closely associated with problem-solving processes based on the possibilities outlined in the
preceding phase.

The final step of IDEAL problem solving is to look back at the consequences of the strategies used and
learn from the experiences gained. Not all problems can be solved in one go; sometimes the answers or
solutions obtained are not in accordance with the goals set (Johnson & Taylor, 2022; Ruppert et al., 2022).
After getting results that are by the problems given, students provide conclusions for each of the possibilities
contained in the problem.

This study refers to truth-seeking indicators that have been adapted to the IDEAL problem-solving theory.
Indicators of truth-seeking behavior in this study are in table 1.

Table 1
Truth-seeking indicator based on IDEAL problem solving
IDEAL's Problem Solving Truth Seeking Indicator

Determine the information contained in the problem

Check the universal set of discussion contained in the problem

Look for the problems asked in the questions

Write down and determine the universe of conversation on the problem
Looking for various strategies  Write down the formula or formula used to solve the problem according

Identifying problems

Determining or defining goals
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IDEAL's Problem Solving Truth Seeking Indicator
that might be used in solvinga  to the purpose
problem Write down the steps used

Using all the information and universe of conversations that have been
Implementing strategies that determined
will be used in a problem Do the questions according to the steps that have been determined
before
Write down all the solutions based on all the universes of conversation
that have been determined
Evaluate the results obtained, whether by the objectives set or not

Review and evaluate the
results obtained

1.2.Purpose of study

Based on this explanation, research is needed that focuses on students' truth-seeking behavior in solving
math problems with an unknown universe of conversation. The formulation of the problem in this study is
how the tendency of students' truth-seeking behavior in solving mathematical problems with an unknown
universe of conversation on the material system of three-variable linear equations based on the IDEAL
problem-solving theory.

2. METHODS AND MATERIALS

This study uses descriptive qualitative research because it describes qualitatively the truth-seeking
behavior of students in solving mathematical problems with an unknown universe in the material of a
system of three-variable linear equations based on the IDEAL problem-solving theory. The data were
obtained from observation data, tests, and interviews, which explained in detail the tendencies of students'
truth-seeking behavior in solving problems.

2.1.Participants

There are several stages in this study, including (1) instrument preparation and validation, (2) data
collection, (3) subject determination, (4) data analysis, (5) triangulation, and (6) conclusions. The subjects in
this study were students of class X MIPA 2 SMA Negeri 1 Jember who had studied the Three Variable Linear
Equation System material. Students who were asked to solve math problems with an unknown universe
were 42 students.

2.2.Data collection instrument

The instruments used in this study were question instruments and observation sheets. The instrument
guestions are 2 mathematical problems with an unknown universe in the system of equations of three
variables. The observation sheet instrument is used when making direct observations when students solving
the problems given. The validation test was carried out on the three instruments used, namely the problem
instrument and the observation sheet. The validation test was carried out by two lecturers from the
Mathematics Education University of Jember. The following are 2 mathematical problems with an unknown
universe on a system of equations of three variables, material that has been validated:

a. The values of x, y, and z that satisfy the system of equations
2x —y+2z=-102x —y + 2z = —10
x+4y+ 10z =-54x +4y + 10z =-35
—x+3wHdz =T\ —x+5y+4z=7
b. The values of p, g, and r that satisfy the system of equations
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p—2q p—2q

—4 =r+1 n =r+1
—it2=q+ 4 {-C+2=q+ar
e T - 2q+8

3

The two questions were given to 12 students of class X MIPA 2 SMA Negeri 1 Jember. When students
solve problems, all student activities are recorded to support statements during data analysis, and direct
observation is carried out with 4 observers. Students are asked to carry out a think-aloud and record it.
Then, students conducted in-depth interviews based on interview guidelines to confirm the results of
students' work in solving mathematical problems with unknown universes of conversation.

2.3.Data analysis technique

The stages contained in the IDEAL problem-solving are used in analyzing the results of the data obtained.
Furthermore, an analysis was carried out on the results of solving test questions and the results of
observations, then 3 research subjects were taken who met the indicators of solving test questions based on
the IDEAL problem-solving theory and some students met the indicators of truth-seeking behavior in solving
mathematical problems with an unknown universe, even though not all indicators on truth-seeking behavior
are met. Interviews were conducted with 3 students who met the indicators of completing test questions
based on the IDEAL problem-solving theory to confirm test results and observations. The next research stage
is to analyze the tendency of students' truth-seeking behavior in solving math problems with an unknown
universe of conversations on a system of equations of three variables material based on the IDEAL problem-
solving theory.

equations of three variables material based on the IDEAL problem-solving theory.

The triangulation stage is the stage to ensure the validity of the data obtained. The triangulation used in
this research is method triangulation. Method triangulation is to confirm the data obtained from
observations and tests, then compare and review the validity of the data using the interview method. The
conclusions of this study are based on the results of data triangulation that has been done.

3. RESULTS
3.1 Student truth-seeking behavior when solving question number 1

The research subjects were given mathematical problems with unknown universes of conversation. The
first problem is as follows: The value of x, y, and z which satisfies the system of equations.

¥x+4y+10z=-5{x+4y+ 10z =-5

[Zx—}-‘+ 2z = —lﬂ{Zx—;-‘+22 =-10
—x+5v+4z=7 \ —x+5v+4z=7

Three students completed the four stages outlined in the IDEAL problem-solving model while addressing
problem number one. The stages implemented included problem identification, goal determination, strategy
implementation, and result review and evaluation. Based on test outcomes and observational data, the
problem identification stage was conducted by extracting all relevant information presented in the problem.
Each student began by reading the problem and writing the known system of equations. Students SO1 and
S03 first reviewed the work instructions before engaging with the problem statement, whereas student S02
immediately began with question number one. This variation reflected differences in individual problem-
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solving habits grounded in the IDEAL framework. Student SO1 demonstrated familiarity with the IDEAL model
when approaching word problems. Student SO3 consistently performed the problem identification stage
across various mathematical tasks but lacked regular engagement with the goal-setting stage, prompting an
initial review of work instructions before problem analysis..

The three students did not check the universe of conversation contained in question number 1 in the
problem identification stage. Students do not determine the universe of conversation because students still
do not know about the universe of conversation. This happens because students have never been taught to
solve problems with an unknown universe of conversation. The next stage in the IDEAL problem-solving
theory is to determine goals. The truth-seeking indicator carried out by the three students at this the stage
was looking for the problems asked in the questions. Students did not write down and determine the
universe of discussion in the questions because students did not know about the universe of conversation in
accordance with excerpts from interviews that had been conducted before. Students determine the purpose
of the questions in the form of the values of the variables in question number 1, namely x, y and z.

s the stage was looking for the problems asked in the questions. Students did not write down and
determine the universe of discussion in the questions because students did not know about the universe of
conversation in accordance with excerpts from interviews that had been conducted before. Students
determine the purpose of the questions in the form of the values of the variables in question number 1,
namely x, y and z.

the stage was looking for the problems asked in the questions. Students did not write down and
determine the universe of discussion in the questions because students did not know about the universe of
conversation in accordance with excerpts from interviews that had been conducted before. Students
determine the purpose of the questions in the form of the values of the variables in question number 1,
namely x, y and z.

The stage involving the exploration of possible problem-solving strategies was omitted by all three
participants. Formulas and procedures used in solving the problems were not recorded in accordance with
the instructional objectives, and the sequential steps were not systematically documented. Four recognized
methods for solving systems of equations with three variables were known, including the elimination
method, the substitution method, the mixture method, and the determinant method. Test items were
approached immediately using the mixture method, which was considered the most accessible strategy.
According to the response from participant S02, the mixture method was the most easily recalled during the
problem-solving process. The other three methods were not written down, although all were known and
acknowledged as valid strategies for solving problems involving systems of three-variable equations. The
fourth stage in the IDEAL problem-solving theory is implementing the strategy. The truth-seeking indicator
carried out by the three students at this stage was to use all the information that had been determined at
the stage of identifying the problem. The students did not determine the universe of discussion on the
guestions so that students did not use the universe of discussion when doing calculations. Students do not
work on the questions in accordance with the previously determined steps, because students do not write
down the steps to be used during calculations.

The research subjects wrote down all the solutions that had been obtained in the calculation results in
accordance with the objectives of the questions previously determined. Students do not write conclusions
based on the universe of conversation because students still do not understand the universe of
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conversation. Students SO1 and SO2 try to work on the questions given independently without asking friends
or the teacher. The two students did not try to evaluate whether the results obtained were appropriate or
with the goals set. Student SO3 asks friends whether the answers and strategies they use are correct or not.
The student tries to evaluate the results by asking friends. The two students who did not evaluate the results
thought that the time allotted for the question was insufficient, so the two students immediately read
qguestion number 2 and worked on it.

The research subjects completed four stages of the IDEAL problem-solving framework, namely identifying
problems, determining goals, implementing strategies, and reviewing and evaluating results. The stage
involving the exploration of possible strategies was not carried out. The stages of reviewing and evaluating
results were completed by each student. However, variations were observed in how this stage was executed.
Students S01 and S02 demonstrated truth seeking behavior by formulating conclusions or solutions based on
the obtained calculation results in alignment with the defined goals. In contrast, student SO3 evaluated the
obtained results through peer discussion following the formulation of conclusions. A pattern of student
tendencies in solving problem number one based on the IDEAL problem-solving framework is illustrated in
Figure 1.

Figure 1
Patterns of truth-seeking behavior of students when solving problem number 1
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3.2 Student truth-seeking behavior when solving question number 2

The research subjects were given mathematical problems with unknown universes of conversation. The
first problem is as follows: The value of p, g and r which satisfies the system of equations.

P2 41
4
—s+2=q+4r
3p+4:*=2q+8

The research subjects carried out the 4 stages contained in the IDEAL problem-solving theory when
solving problem number 2. The stages carried out were identifying problems, determining goals,
implementing strategies, and reviewing and evaluating results. Based on the test results and observations,
students carried out the problem identification stage by determining all the information contained in the
problem. Students read the problem first, then write down the system of equations that are known in the
problem. Student SO1 reads the problem 4 times because the student is trying to understand the problem.
Students mentioned that question number 2 was a question that was rarely given in system of equations of
three variables material and students tried to remember how to form the system of equations contained in
the problem into a system of general equations.

The three students did not check the universe of conversation contained in question number 2 in the
problem identification stage. Students do not determine the universe of conversation because students still
do not know about the universe of conversation. The stage of identifying the problem students do not check
the universe of conversation, so students do not write down and determine the universe of conversation at
the stage of determining goals. Students look for the problems asked in question number 2, namely the
values of the variables p, gand .

Students do not do the third stage of the IDEAL problem-solving theory, namely looking for possible
strategies. Students did not carry out 2 truth-seeking behavior indicators at the search for possible strategies
stage. The two indicators are writing down the formula or formula used to solve the problem according to
the purpose, and writing down the steps used. Students actually know that there are 4 methods that can be
used in solving system of equations of three variables material questions, but the three students solve
problems using mixed methods. Student SO3 thinks that mixed method is an easy method.

Students use all the information that has been determined when doing calculations using mixed
methods. Students do not use the universe of speech when doing calculations. Students do not work on
guestions according to the steps previously determined. Each student performs calculations to determine
the value of the variable in a different way, even though the three students use the same method, namely
the mixed method in solving problem number 2. The results obtained from the three students are the same,

3 . . .
namely p =3, g=—2, and r = " The three students changed the system of equations contained in the
problem into the general form of a three-variable system of linear equations first before doing the
calculations.

The final stage in the IDEAL problem-solving theory is to look back and evaluate the results. The research
subjects wrote down all the solutions that had been obtained from the calculation results in problem
number 2. Students did not write conclusions based on the universe of conversation because students still
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did not understand the universe of conversation. Students understand a little about the universe of speech
after being given a little explanation about the universe of speech. Students can mention that the solution
written in the conclusion is a solution with a universe of real numbers.

Students SO1 and S02 did not check again after writing their conclusions and immediately collected their
work. Student SO03 checks again on the results obtained, because students have more time to make
corrections from the results of their work.

The research subjects only carried out 4 stages in the IDEAL problem-solving theory, namely identifying
problems, determining goals, implementing strategies, reviewing and evaluating results. The step that is not
carried out is to look for possible strategies. The return stage and evaluating the results is carried out by
each student, the difference is that students SO1 and SO2 carry out truth-seeking behavior in writing
conclusions or solutions based on the results of the calculations obtained according to the goals that have
been determined, while students S03 evaluate the results obtained after writing the conclusions.

There is a pattern of student tendencies in solving problem number 2 based on the IDEAL problem-
solving theory in the following figure 2.

Figure 2
Patterns of student truth-seeking behavior when solving question number 2
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4. DISCUSSION

Students SO1 and S02 did not engage in any post-conclusion verification and submitted their work
immediately. In contrast, student SO3 conducted a review of the results, utilizing the remaining time for
corrections. The research subjects executed four stages of the IDEAL problem-solving model, including
problem identification, goal determination, strategy implementation, and the review and evaluation of
results. The stage involving the exploration of potential strategies was omitted. Although all students
performed the review and evaluation stage, variations were observed in execution. Students SO1 and S02
demonstrated truth seeking behavior by drawing conclusions based on their computational outcomes in
alignment with predetermined goals, whereas student S0O3 verified the conclusions through peer discussion.

Students generally performed several stages within the IDEAL problem-solving framework. This included
problem identification, goal determination, strategy implementation, and result evaluation. However, the
strategy implementation stage was rarely articulated in written form. A predominant focus on obtaining
solutions, calculations, and final answers was observed. Familiarity with the IDEAL framework in solving
word problems appeared to be well-established; however, difficulties emerged when addressing
mathematical problems lacking specific procedural instructions. Students tended to extract only the systems
of equations presented in the problems without considering the underlying domain of discourse required for
appropriate problem resolution.

Understanding of the domain of discourse remained limited due to the absence of explicit instruction in
prior mathematics education. As a result, problem solving did not begin with domain identification, and
assumptions defaulted to the set of real numbers. Instruction on how to define and utilize the appropriate
domain of discourse was not incorporated into students’ mathematical training. According to Yang et al.
(2021), such behavior can be explained through behaviorist theory, wherein learning is shaped by stimulus
and response interactions. The absence of truth-seeking behavior when faced with undefined domains was
linked to individual attitudes and subjective norms. This is consistent with Ajzen’s (1991) theory, which
posits that truth seeking behavior is influenced by attitudes, subjective norms, and perceived behavioral
control. Individual attitudes were rooted in habitual assumptions that mathematical problems inherently
operate within the domain of real numbers. Consequently, verification of the problem’s contextual
framework was not pursued. The subjective norm in this case refers to the absence of teacher guidance in
addressing nonroutine problems, as supported by Darby and Rashid (2017). Interviews revealed that while
the term "domain of discourse" was unfamiliar to students, comprehension improved when illustrative
examples involving number sets were provided.

Responses to the test items generally included only the variables mentioned in the problem, without
exploration of alternative domains that might influence the interpretation of these variables. Two students
identified the purpose of the problem after reading the instructions; however, when instructions were not
explicitly read, the stage of goal determination was omitted. Encouraging students to carefully examine
problem statements and embedded information is essential for developing critical thinking skills, particularly
in truth seeking. This development can be fostered through exposure to problems with unspecified domains,
a practice aligned with Thorndike’s (1927) law of exercise, which emphasizes the role of repeated stimulus
response interactions in behavior modification.

Students demonstrated a tendency to neglect the consideration of multiple strategies, despite awareness
of various available methods. Problem solving efforts remained centered on calculations aimed at obtaining
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accurate results. All students opted to use either the mixture method or a combination of elimination and
substitution strategies. This behavioral pattern was associated with limited conceptual understanding and
the absence of pre-solution strategic planning, as described by Kurniati et al. (2020). Student S03 perceived
the mixture method as the most straightforward option. The reliance on memorized formulas over
conceptual comprehension reflected a preference for rote learning, as noted by Gazali (2016).

All known information from the problems, specifically the system of equations, was utilized in the
solutions. Although calculation methods varied among students, a common objective was to ensure accuracy
and consistency with the stated goals. Conceptual limitations affected the ability to handle systems involving
nonstandard equation forms, indicating incomplete understanding of three variable systems. These findings
correspond with Kurniati’s (2020) observation that a lack of truth-seeking behavior can stem from past
experiences in problem solving.

Reevaluation of solutions was often neglected due to perceived time constraints. Conclusions aligned
with the objectives were still provided, although the review stage was not consistently performed under
timed conditions. When granted extended time, such as during homework assignments, students were more
likely to engage in reviewing and evaluating results. One student was accustomed to reviewing and even
revisiting calculations twice, though attention remained focused on the numerical aspects rather than the
full problem context. This behavior corresponds with a form of doubt, identified by Kurniati (2020), which
represents an essential element of truth seeking and critical thinking as described by Facione (1990). In many
instances, final results did not align with initially defined goals, underscoring the necessity of reexamining
both the solution process and the calculations performed. Each student ultimately completed the review and
evaluation stage by formulating conclusions that reflected the goals defined earlier in the process.

5. CONCLUSION

Students can complete a problem-solving test with an unknown universe of conversations on system of
equations of three variables material based on the IDEAL problem-solving theory. Patterns of student
behavior in solving problems with an unknown universe based on the IDEAL problem solving theory, namely
(1) reading questions to understand the problem then writing down the information contained in the
problem at the problem identification stage, (2) finding and writing down the problems asked in questions at
the stage of setting goals, (3) using all the information that has been determined at the stage of
implementing the strategy, and (4) writing conclusions and checking results at the stage of reviewing and
evaluating results.

The truth-seeking behavior carried out by students is determining the information contained in the
problem, looking for the problem asked in the problem, using all the information that has been determined,
and writing down all the solutions according to the goals that have been determined. Truth-seeking behavior
that is not carried out by students is checking the universe of discussion contained in the problem, writing
and determining the universe of discussion on the problem, writing down the formula or formula used to
solve the problem in accordance with the objectives, writing down the steps used, working on the questions
according to the predetermined steps, and evaluate the results obtained whether in accordance with the
goals set or not.
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