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Abstract

The present study aimed to investigate the understanding and misconceptions of
undergraduate preservice teachers in elementary education regarding the topic
of probability. A descriptive survey method was employed. The statistical
population included all undergraduate preservice teachers in elementary
education in the provinces of Tehran, Markazi, and North Khorasan during the
second semester of the 1401-1402 academic year. A total of 122 participants
were selected using convenience sampling. Initially, existing misconceptions in
the field of probability were identified and classified. Based on the study
objectives and the opinions of experienced teachers, six common
misconceptions were selected. Test questions were then designed or adapted to
assess these misconceptions. The measurement tool was a researcher-developed
test consisting of 10 probability-related questions. Its validity was confirmed by
mathematics education professors and experienced mathematics teachers, and
reliability was assessed using Cronbach’s alpha, yielding a coefficient of 0.7.
The findings indicated that all six identified misconceptions were present among
the preservice teachers in the sample. The misconceptions, ranked from highest
to lowest prevalence, were: (1) inability to enumerate all possible and desirable
outcomes, (2) representativeness bias, (3) misunderstanding part-to-part and
part-to-whole relationships, (4) outcome approach, (5) misunderstanding
proportionality, and (6) reliance on intuition (visual effect) when comparing
probabilities.
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Extended Abstract

Introduction

Humans frequently encounter situations
involving uncertainty in daily life, such as
business investments, meteorology,
medicine, and disease treatment. Probability,
as a mathematical concept, helps individuals
understand and reason about uncertain
events, making it an essential part of the
curriculum in many countries, including
Iran. Despite its importance, probability
education faces significant challenges,
particularly misconceptions that negatively
affect learners’ understanding.
Misconceptions are systematic, recurring
errors that arise under specific conditions.
Identifying and addressing these
misconceptions is crucial for ensuring
correct learning in probability.

Teachers play a critical role in students’
learning, and their knowledge can directly
influence the formation of misconceptions.
Since probability is introduced in elementary
school, examining the misconceptions of
preservice teachers in this field is
particularly important, as these
misconceptions may be transferred to future
students.

Research Question

What misconceptions do undergraduate
preservice teachers in elementary education
have regarding probability?

Methods

This descriptive survey study targeted all
undergraduate  preservice teachers in
elementary education in Tehran, Markazi,
and North Khorasan provinces during the
second semester of the 1401-1402 academic
year. The sample consisted of 122
participants selected using convenience
sampling.

Initially, existing misconceptions in
probability were identified and categorized.
Based on the study objectives and the input
of experienced mathematics teachers, six
common misconceptions were selected, and
test questions were designed or adapted to
assess  these  misconceptions.  The
measurement tool was a researcher-
developed test consisting of 10 probability-

related questions. Validity was confirmed by
mathematics education professors and
experienced teachers, and reliability was
assessed using Cronbach’s alpha (o = 0.7),
indicating acceptable reliability.

Results

All six identified misconceptions were
present among the preservice teachers.
Ranked from highest to lowest prevalence,
the misconceptions were:

1. Inability to enumerate all possible and
desirable outcomes

2. Representativeness bias

3. Misunderstanding part-to-part versus
part-to-whole relationships

4. Outcome-based reasoning

5. Misunderstanding proportion

6. Reliance on intuition (visual effect) when
comparing probabilities

Additionally, some participants exhibited
misconceptions related to equiprobability
and reliance on personal experience. These
findings align with previous studies by
Kahaki et al. (2019) and Konold et al.
(1993).

Discussion and Conclusion

Goya and Hessam (2007) note that
individuals organize knowledge into
interconnected schemas, and the quality of
learning depends on how effectively new
material is related to these schemas. The
findings of this study suggest that
misconceptions such as errors in part-to-part
probability calculations, misapplication of
ratio and proportion rules, and the inability
to enumerate outcomes may stem from
incomplete or distorted schemas or
inadequate understanding of fractions and
ratios  among  preservice  teachers.
Misconceptions may also arise from schema
interference or retrieval errors, especially in
combinatorics and probability comparison
tasks.

Given that undergraduate mathematics
curricula emphasize recognizing and
addressing misconceptions, it is
recommended that professors design
activities to help preservice teachers identify
and correct their own misconceptions and
prepare to address these issues in future
students. Curriculum designers should also
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incorporate probability-focused exercises
that specifically target common
misconceptions.

Finally, probability education remains
underexplored in mathematics education
research. Future studies could investigate
strategies for improving probability
instruction, examine teachers’ understanding
of probability and their approaches to
correcting misconceptions, and explore
methods for enhancing students’ ability to
enumerate possible and desirable outcomes.
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