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Abstract 

This study investigates the difficulties experienced by pre-service elementary teachers in 

solving mathematical problems containing contradictory information. Such problems 

require reflective reasoning and verification beyond procedural fluency. Using a qualitative 

descriptive case study, 33 fifth-semester students from the Elementary Teacher Education 

program at Universitas PGRI Madiun participated. Data were collected through problem-

solving tests, think-aloud protocols, and interviews, and analyzed through reduction, 

display, and conclusion drawing with triangulation. The findings revealed three interrelated 

types of difficulties: cognitive, metacognitive, and affective. Cognitive difficulties 

dominated as students relied on formulas without validating data accuracy; metacognitive 

difficulties appeared in poor regulation and limited strategy adjustment; while affective 

difficulties involved anxiety and low confidence. The study highlights that students’ 

challenges extend beyond conceptual understanding and suggests integrating 

contradictory-information tasks and metacognitive scaffolding to promote reflection and 

resilience in teacher education. 
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INTRODUCTION 

Education in the 21st century emphasizes not only the mastery of content 

knowledge but also the development of higher order thinking skills, such as problem 

solving, critical thinking, collaboration, and creativity (Alahmad et al., 2021; Lai, 2011). 

Among these competencies, mathematical problem solving plays a central role in fostering 

logical reasoning, decision making, and adaptability, which are essential for future 

teachers. In mathematics education, problem solving requires learners to interpret 

information, identify relevant data, design solution strategies, monitor their reasoning 

process, and verify the accuracy of results (Schoenfeld, 2016). These steps become more 

complex when the problems involve contradictory information that appears inconsistent 

within the task. 
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Contradictory information refers to data or statements that conflict with each other 

in a problem context. Such problems mirror authentic situations in daily life and 

professional practice, where individuals are often confronted with uncertainty, incomplete 

evidence, or misleading information (Kurniati et al., 2019). Unlike routine textbook 

problems, contradictory information problems cannot be solved simply by recalling 

formulas or applying algorithms (Sidenvall et al., 2015). Instead, they demand deeper 

inquiry, critical verification, and analytical reasoning. For pre-service teachers, especially 

those preparing to teach mathematics at the elementary level, engagement with 

contradictory problems is important because it helps them build resilience when dealing 

with uncertainty, enhances their inquisitiveness, and equips them to guide their future 

students in developing critical thinking dispositions (Demiray & Işıksal Bostan, 2017; 

Doruk, 2019; Stouraitis et al., 2017) 

In the Indonesian context, however, mathematics instruction in teacher education 

programs often remains dominated by procedural approaches that emphasize formula 

memorization and step-by-step solutions. Many pre-service elementary teachers rely 

heavily on formula-based strategies without evaluating the validity of the given data, 

assuming all information in a problem is always consistent and correct (Hadi et al., 2025). 

Consequently, when confronted with contradictory or inconsistent data, they struggle to 

identify errors, verify their reasoning, and maintain logical coherence in problem-solving. 

This limitation reflects a broader issue in mathematics education where conceptual 

understanding and higher-order thinking skills are often underemphasized compared to 

procedural fluency (Csanadi et al., 2021; Kim et al., 2014). 

Previous research has highlighted the role of inquisitiveness, defined as the 

disposition to seek deeper information, question assumptions, and verify accuracy, in 

supporting problem solving and learning from complex texts (Martin, 2023; Peterson & 

Cohen, 2019). Inquisitive learners are more likely to notice inconsistencies, engage in 

reflective reasoning, and persist in resolving problems despite initial difficulties (Du 

Plessis, 2020). Recent studies also provide empirical support: students’ inquisitive 

questions predict their comprehension of mathematical texts (Umah et al., 2023), while 

bibliometric analysis shows a growing trend of research on inquisitiveness in education 

over the last decade (Hadi & Mulyadi, 2025). However, studies focusing specifically on 

how pre-service elementary teachers handle contradictory mathematical information 

remain scarce, particularly in the Indonesian context. Most prior studies have examined 

general problem-solving strategies, critical thinking skills, or epistemic beliefs, but few 

provide a detailed account of the specific cognitive, metacognitive, and affective 

difficulties students face when confronted with contradictory problems. 

The novelty of this study lies in its integrated examination of cognitive, 

metacognitive, and affective dimensions of difficulty when pre-service elementary teachers 

solve mathematical problems containing contradictory information, a type of problem 

rarely explored empirically. Unlike previous works that mainly address procedural or 

conceptual errors, this study provides a multidimensional analysis that connects students’ 

inquisitiveness with their problem-solving behavior in contradictory contexts. 

Furthermore, it situates these findings within the Indonesian teacher education landscape, 

offering a culturally relevant perspective that has been largely absent in prior literature. 

Therefore, this study seeks to address this research gap by describing the 

difficulties experienced by pre-service elementary school teachers in solving mathematical 

problems with contradictory information. Specifically, the study explores cognitive, 

metacognitive, and affective challenges as revealed through problem-solving tests, think-

aloud protocols, and interviews. The findings are expected to contribute both theoretically 

and practically: theoretically, by enriching the literature on problem solving and 
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inquisitiveness in mathematics education; and practically, by providing insights for 

mathematics lecturers in designing learning strategies that foster resilience, reflection, and 

critical evaluation among teacher education students. 

 

METHODS 

This research employed a qualitative descriptive approach with a case study 

design. The case study method was selected because it enables an in-depth and contextual 

understanding of a specific group’s experiences when confronted with complex, real-world 

problems that cannot be fully captured through quantitative measurement. In this study, the 

case design was appropriate to examine how pre-service teachers individually and 

collectively deal with contradictory mathematical information, uncovering not only the 

observable problem-solving processes but also the underlying cognitive, metacognitive, 

and affective factors influencing their reasoning. The participants consisted of 33 fifth-

semester students enrolled in one class of the Elementary Teacher Education program at 

Universitas PGRI Madiun. This group was selected purposively because they had 

completed foundational mathematics courses and were considered capable of attempting 

non-routine mathematical problems. 

Data were collected using problem-solving tests, think-aloud protocols, and semi-

structured interviews. The test was administered individually under examination 

conditions. During the think-aloud sessions, six students were asked to solve the problems 

while verbalizing their reasoning; these sessions were audio-recorded. Subsequently, ten 

students representing different response patterns were interviewed to elaborate on the 

challenges they encountered. Data were analyzed qualitatively through three stages: (1) 

Data Reduction, by identifying and coding students’ difficulties from tests, think-aloud 

transcripts, and interviews; (2) Data Display, by organizing the findings into cognitive, 

metacognitive, and affective categories; and (3) Conclusion Drawing, by interpreting 

emerging patterns to construct a holistic understanding of the observed difficulties. To 

ensure validity, methodological triangulation involving test results, think-aloud data, and 

interviews was implemented. 

 

RESULTS AND DISCUSSION 

The analysis revealed that prospective elementary school teachers experienced 

three major types of difficulties when solving mathematical problems containing 

contradictory information: cognitive, metacognitive, and affective. These categories 

provide insight into the ways students process information, regulate their reasoning, and 

respond emotionally to challenges. 

Cognitive Difficulties 

To illustrate the nature of students’ cognitive difficulties, an example of student 

work is presented in Figure 1. Figure 1 illustrates the work of Student S-1, who calculated 

the height of the cone by subtracting the radius of the hemisphere from the total height of 

the solid. This response demonstrates a procedural orientation in which the student relied 

on direct numerical operations without verifying whether the reasoning was 

mathematically valid. Instead of applying the Pythagorean theorem to determine the cone 

height accurately, the student assumed that the difference between the total height and the 

hemisphere’s radius represented the cone’s height. 
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(a) (b) 

Figure 1. Student S-1’s solution illustrating cognitive difficulty 

 

English translation: 

“Given: diameter = 8 m → radius = 4 

slant height = 5 m 

total height = 10 m 

Height of the cone = 10 – 4 = 6 m.” 

 

 

(a) 

What is the total surface area of the material 

used to make the hot air balloon? 

Solution: Surface area of the half sphere: 

Conclusion: Therefore, the total surface area of 

the material required to make the hot air 

balloon is 163.28 m². 

(b) 

 

Other students showed similar patterns. For example, several used the stated side 

length directly as the triangle’s height, even when it contradicted the Pythagorean 

relationship. Interviews revealed that they tended to assume all numbers in the problem 

must be correct: 

“I thought the number in the problem must be correct, so I just used it without 

checking.”  

“If the problem already gave numbers, I just followed them because I believed 

they were always right.”  

 

This category reflects cognitive difficulties, namely reliance on procedural 

strategies, failure to detect inconsistencies, and unquestioned acceptance of given 

information. The results indicate that the majority of students relied on direct procedural 

calculations without verifying whether such reasoning was mathematically valid. This 

finding is consistent with (Sudiarta & Nugraha, 2019) who reported that Indonesian 

students tend to emphasize procedural fluency rather than conceptual understanding. 

Similarly, Schoenfeld (2016) emphasized that effective mathematical problem solving 

requires not only the possession of formulas but also the ability to evaluate their 

appropriateness. Moreover, Karbowniczek, (2021) argued that inquisitiveness is crucial to 

push learners beyond formulaic reliance toward deeper reasoning. Teacher education 

programs should integrate contradictory information tasks to encourage students to verify 

assumptions and evaluate data validity, thereby fostering inquisitiveness and conceptual 

understanding. 

Metacognitive Difficulties 

Beyond cognitive errors, some students displayed awareness of inconsistencies 

but were unable to resolve them, reflecting metacognitive difficulties. 
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(a) (b) 

Figure 2. Student S-2’s solution illustrating metacognitive difficulty 

 

English translation: 

The figure shows the shape of a hot air 

balloon consisting of a hemisphere on top and 

a cone beneath it. The diameter of the 

hemisphere is 8 meters, so the radius is 4 

meters. The total height of the balloon is 10 

meters. To determine the height of the cone, a 

right triangle is drawn 

 

(a) 

 

Given:Diameter of the balloon (d) = 8 m → 

Radius (r) = 4 m 

Height of the hot air balloon (t) = 10 m 

Slant height (s) = 5 m 

Height of the cone (h) = 3 m 

To find the height of the cone, the 

Pythagorean theorem is used: 

a=3 

(b) 

Figure 2 shows the work of a student who initially tried to check the cone’s height 

using the Pythagorean theorem, but the result did not match the given values. Although the 

student realized the inconsistency, they chose to ignore it and proceed with the initial 

calculation (h = 6). 

 

“I realized the numbers didn’t match, but I didn’t know what else to do, so I just 

continued.”  

“I was unsure if my answer was correct, but I thought it was better to finish 

quickly than to check again.”  

 

This response exemplifies metacognitive difficulties: students were aware of 

inconsistencies but failed to regulate or adapt their strategies. They showed weak 

monitoring and evaluation skills, leading to unresolved contradictions. 

This aligns with Kramarski & Mevarech (2003), who noted that effective problem 

solvers engage in continuous monitoring and evaluation of their strategies. Similarly, 

Veenman et al. (2006) stressed that metacognitive control is central to problem solving; 

when weak, students often persist with incorrect strategies despite recognizing 

contradictions. In line with inquisitiveness should be nurtured alongside reflective 

engagement so that learners can regulate their strategies effectively. Teacher education 

should provide explicit scaffolding for metacognitive practices, such as self-checking 

prompts and guided reflection, so that students can strengthen their monitoring and 

evaluation skills. 

 

Affective Difficulties 

In addition to cognitive and metacognitive challenges, emotional factors also 

played a significant role in students’ problem-solving performance. 
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(a) (b) 

Figure 3. Student S-3’s solution illustrating affective difficulty 

 
English translation: 

The figure shows the shape of a hot air 

balloon composed of two parts: a hemisphere 

at the top and a cone at the bottom. The 

diameter of the hemisphere is 8 meters, giving 

a radius of 4 meters. 

The total height of the balloon is 10 meters, 

while the slant height of the cone is 5 meters.  

(a) 

 

Height of the cone 

10 cm−4cm=6cm 

However, using the Pythagorean theorem: 

t=3 

Hence, the results are not the same: 3≠6 

 

 

(b) 

Figure 3 demonstrates the work of a student who stopped solving the problem 

after realizing that the numbers were inconsistent. Rather than continuing or attempting 

another strategy, the student abandoned the calculation or wrote an estimated answer 

without certainty. 

 

“When I saw the numbers didn’t match, I became nervous and stopped working 

on the problem.”  

“I felt frustrated because I thought I had followed the steps correctly, but the 

results didn’t make sense.”  

 

Such responses represent affective difficulties, where emotional reactions such as anxiety, 

nervousness, and lack of confidence hinder persistence and reasoning. This often resulted 

in incomplete answers or random guesses. 

These findings confirm Pekrun et al. (2011), who showed that epistemic emotions 

such as confusion and frustration significantly shape problem-solving processes. While 

confusion can sometimes stimulate inquiry, in this study, it frequently led to avoidance and 

premature abandonment. Denovan et al., (2020) similarly emphasized that negative 

emotions reduce persistence, while positive emotions foster deeper engagement. Teacher 

educators should design supportive classroom environments where contradictions are 

presented as opportunities for inquiry rather than sources of failure. This reframing can 

reduce affective barriers and encourage students to persevere. 

To synthesize the findings, Table 1 presents examples of student responses 

categorized into cognitive, metacognitive, and affective difficulties. 
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Table 1. Examples of Student Difficulties in Solving Contradictory Information Problems 

Category of 

Difficulties 

Example of Student 

Answer 
Interview Excerpt Analysis 

Cognitive 
h = 10 – 4 = 6; Surface 

Area = πrs + 2πr² … 

“I just used the 

numbers as given.” 

(S-7) 

Reliance on formula, failure to 

detect contradiction, and 

unquestioned acceptance of 

data. 

Metacognitive 

Checked with 

Pythagoras (√(5² − 4²) 

= 3 ≠ 6), but still 

continued with 6 

“I knew it was wrong, 

but I didn’t know how 

to fix it.” (S-12) 

Awareness of inconsistency, 

but a lack of regulation, weak 

monitoring, and evaluation. 

Affective 
Stopped mid-solution, 

wrote estimate: ~150 m² 

“I got nervous when 

the numbers didn’t 

match, so I gave up.” 

(S-5) 

Anxiety and frustration lead to 

incomplete answers or 

guessing. 

 

The combination of cognitive, metacognitive, and affective difficulties 

demonstrates that students’ struggles are not confined to conceptual misconceptions but 

also involve deficiencies in monitoring and emotional regulation. This confirms Ennis 

(2018), who emphasized that higher-order problem solving integrates cognitive, 

metacognitive, and affective domains. These findings reinforce the results of Hadi & 

Maharani (2022), who emphasized the importance of cultivating inquisitiveness among 

prospective teachers as a means to strengthen both cognitive and metacognitive 

engagement in problem solving. Teacher education programs should therefore design 

learning experiences that combine contradictory information problems with explicit 

reflection prompts and supportive classroom environments. Such practices can nurture 

inquisitiveness and resilience, enabling pre-service teachers to model effective problem-

solving behaviors in their future classrooms. 

 

CONCLUSION AND SUGGESTIONS 

The findings of this study reveal that pre-service elementary school teachers 

experience three categories of difficulties when solving mathematical problems with 

contradictory information: cognitive, metacognitive, and affective. Cognitive difficulties 

were the most dominant, as many students relied heavily on procedural strategies without 

questioning the accuracy of given information. Metacognitive difficulties appeared when 

some students recognized inconsistencies but failed to regulate or adjust their strategies, 

showing weaknesses in monitoring and evaluation. Affective difficulties were 

characterized by emotional reactions such as anxiety, frustration, and loss of confidence, 

which often caused students to stop working on the problem or provide incomplete 

answers. Taken together, these findings emphasize that problem-solving challenges among 

pre-service teachers are not limited to conceptual misconceptions but also involve 

deficiencies in metacognitive control and affective resilience. 

Based on these findings, it is suggested that teacher education programs integrate 

contradictory information problems into mathematics instruction as a means of fostering 

verification, reflection, and resilience. Mathematics lecturers are encouraged to provide 

explicit metacognitive training, such as think-aloud activities and reflective questioning, so 

that students learn to monitor and evaluate their strategies more effectively. Furthermore, 

creating a supportive classroom environment is important to reduce negative emotions and 

to frame contradictions as opportunities for inquiry rather than as obstacles. Future research 

should continue to explore instructional interventions that can strengthen inquisitiveness, 
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resilience, and critical reasoning in pre-service teachers, as well as investigate the long-

term development of these dispositions across different educational contexts. 
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