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Abstract
Article Information Background: Given Nigerian students’ poor achievement in mathematics
Submitted June 14, 2024 performance over the years, researchers are exploring how a self-
Revised July 24, 2024 evaluation learning strategy can improve this situation. This strategy
Accepted Sept 14, 2024 empowers students to assess their own understanding of learning materials
in the subject, apply concepts effectively, and accurately complete tasks.

Keywords Aim: The authors examined the impact of self-evaluation strategy on
Learning strategy; mathematical achievement among undergraduate mathematics education
Mathematical achievement;  students in Nigeria.

Self-evaluation; Method: The researchers adopted a quantitative approach with
Undergraduate students. Correlational survey research design using (N = 357) 3 year

undergraduate mathematics students at a public University in Nigeria.
Data was collected using two researcher-developed instruments: Students’
Self-evaluation Learning Strategy Questionnaire (SSLSQ) and Students
Mathematics Academic Achievement Proforma (SMAAP). The internal
consistency reliability index obtained using Cronbach Alpha was 0.77.
Data collected were analyzed using simple linear regression analyses
through SPSS version 26.0 as well as regression analysis through Process
model 1 procedure IBM SPSS version 4.00.

Result: Findings from the study revealed that self-evaluation learning
strategy positively impacted students' achievement in Mathematics.
Specifically, 22% of the variation in students’ achievement in
Mathematics is attributed to self-evaluation learning. The study also
revealed a significant difference in the mean achievement score of
mathematics students taught in public universities who used self-
evaluation compared to those who did not.

Conclusion: Students should be encouraged by Mathematics teachers to
adopt Self-evaluation strategy when assessing their learning outcomes to
enhance their learning of the subject.

INTRODUCTION

Poor academic performance in Mathematics has garnered global attention. In Nigeria,
Mathematics has been made a compulsory subject at all educational levels starting from
class one. Despite the relevance of Mathematics due to its importance in the development
of a country both on national, educational, social and individual level, the records of
students’ academic achievement in Mathematics over the years is still unsatisfactory
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(Ejembi et al., 2024). Moyosore as cited in Ejembi et al. (2024) associates the
unsatisfactory students’ academic achievement in Mathematics to factors such as
attitudes, interest, instructional strategy, classroom environment, and nature of
assessment employed in the classroom. Despite ongoing efforts by education
stakeholders and researchers to enhance the teaching and learning of Mathematics for
better outcomes, students' academic achievements in the subject over the years have
remained unsatisfactory (Chand et al., 2021; Mazana et al., 2020)). The unsatisfactory
state of students’ achievement in Mathematics no doubt has negative implication on the
growth and development of any country like Nigeria due to the enormous importance
and wide application of the knowledge from the subject. The issue of these inconsistent
and unsatisfactory students’ achievement in Mathematics is also evident in the West
African Examination Council (WAEC) Chief Examiner’s report of 2020, 2021, 2022,
and 2023. Considering the importance of mathematics for both individuals and society,
it is essential to enhance the teaching and learning of this subject to ensure high academic
achievement (Sitopu et al., 2024).

Academic achievement is a prominent topic in educational research. Literally,
achievement refers to something that has been accomplished. It encompasses all learning
demonstrated by each student, including knowledge, skills, abilities, and the cognitive,
affective, and psychomotor domains (Kpolovie et al., 2014). Achievement reflects
performance outcomes, indicating the extent to which someone has met specific
objectives within an instructional setting, such as a school, college, or university
(Steinmayr et al., 2015). In this study, academic achievement is viewed as a quantitative
measure of mathematics learning outcomes, expressed in the form of scores. It indicates
the level of intellectual education of an individual, a group of people, or an entire nation.
Achievement is generally assessed through examinations.

The ongoing trend in students' achievement in Mathematics remains a puzzle for
researchers. A study by Owan (2020) analyzed students’ achievement at credit level in
Mathematics in May/June WASSCE from 2009 to 2018 and discovered that students’
achievement at credit level was below average (50%). This implies that the percentage
of students who obtain at least credit pass in Mathematics is below 50%. They
recommended that strengthening teachers' abilities to effectively teach these subjects
would be a key step towards improvement. This weakness in Mathematics is not limited
to Africa alone as over 20 percent of European students and 26 percent of American
students fail to attain the minimum skill levels in reading, Mathematics, and science,
largely due to poor Mathematics results at the basic levels. Studies in Nigeria reveal that
senior secondary school students are struggling to learn and retain (remember)
mathematics concepts they had learned (Ajayi & Ogbeba, 2017; Kurumeh et al., 2012).
The senior secondary school certificate examinations conducted by WAEC and NECO
have reported fluctuating and unsatisfactory performance in Mathematics (Agwagah &
Utibe, 2015; Zalmon & Wonu, 2017). Similarly, scholars have noted a consistent decline
in students’ Mathematics achievement in both internal and external examinations (lji et
al., 2015; Amadi et al., 2021).
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Several factors have been identified as contributing to students' consistently poor
academic achievement in mathematics. These include the teaching and assessment
methods used (Ohwoavworhua & Oguguo, 2023; Olulonye, 2010) and the lack of
adequate or suitable learning materials (Obi, 2014; Yara & Otiemo, 2010); negative
attitudes or low interest toward the subject (Uhumuavbi & Umoren, 2005); and the
inability to retain learned information (Kurumeh et al., 2012). Eze (2011) identified
additional influences on students’ mathematics achievement, such as inadequate
instructional materials, unqualified teachers, and poor school environments. Teacher-
related variables, including teaching strategies, have also been shown to enhance
students’ mathematics achievement (Emaikwu, 2012). Other influencing factors include
students' family background, self-confidence, and the quality of school resources
available for teaching the subject (Glewwe et al., 2011; Tariq et al., 2013). Sitko (2013)
links low achievement in mathematics to the nature of teacher-student relationships,
disciplinary practices, and homework assignments. Moreover, student characteristics are
considered the most significant predictors of variation in academic achievement
(Spinath, 2012). Given the above factors that may hinder mathematics achievement, this
study examines the impact of self-evaluation learning strategies on students' academic
achievement in mathematics.

Self-evaluation has been extensively researched in recent years, though there is still
no consensus on its definition and scope (Brown & Harris, 2014; Andrade, 2019).
Student self-evaluation refers to students’ perceptions of the quality of their work and
academic skills (Fletcher, 2020). Empirical studies emphasize the importance of self-
evaluation in learning. Zapitis (2011) suggests that self-evaluation training improves
writing skills and focus among 5th and 6th graders by helping them establish clear
guidelines and concentrate on critical writing criteria and processes. Fauzi and Widjajanti
(2018) affirm that students who adopt self-evaluation learning strategies are more aware
of their understanding, strengths, weaknesses, and performance compared to those who
do not. Therefore, a high level of self-evaluation can promote academic achievement and
vice versa.

Although numerous studies emphasize the role of self-evaluation in enhancing
academic performance across various subjects, most of this research has been conducted
within general or secondary education contexts. Previous studies, such as those by Evans
et al. (2024), Kania & Juandi (2023), Karaman (2021), Karatas & Arpaci (2021),
Lourenco & Paiva (2024), Ningsih et al. (2021), and Wiriani (2021), indicate that self-
evaluation strategies can positively impact students' learning outcomes, particularly by
enhancing self-awareness and metacognitive skills. However, these studies tend to
overlook the specific context of undergraduate mathematics education, especially for
students in mathematics teacher education programs. Additionally, while some research
has examined self-evaluation within broader educational frameworks, there is limited
exploration of its impact on mathematics achievement in higher education settings in
Nigeria, where unique educational challenges such as limited teaching resources and
varying levels of student preparedness may affect outcomes (Okigho & Onoshakpokaiye,
2023; Okoloeze, 2015; Oppong-Gyebi et al., 2023; Ouda et al., 2021). Therefore, further
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research is needed to examine how self-evaluation strategies specifically influence
mathematics achievement among teacher education students in Nigeria, providing
insights into potential interventions to improve academic success in this field.

Given that previous studies largely highlight the positive impact of self-evaluation
on learning outcomes through enhanced self-awareness and metacognitive skills, this
research gains particular relevance within Bandura's social cognitive theory framework.
This theory views learning as a continuous interaction between personal, behavioral, and
environmental factors. In the context of mathematics education for prospective teachers
in Nigeria, self-evaluation strategies can activate this interaction, enabling students to
address educational challenges such as limited resources and varying levels of academic
preparedness. Thus, self-evaluation can function not only as an assessment tool but also
as a learning strategy with the potential to enhance academic achievement by
strengthening personal factors and shaping the learning environment.

While self-evaluation serves as a learning strategy in which students assess their
own learning progress (Omare, 2020), research has yet to fully explore how it affects the
mathematics achievement of students specifically training to become mathematics
teachers. Simply put, students can use self-evaluation to gauge how well they understand
mathematical concepts, but it remains unclear how this approach impacts their
mathematical skills as they prepare to teach this subject in the future. Therefore, such
research is needed to determine the predictive power of self-evaluation on the academic
achievement of undergraduate mathematics education students.

METHODS

Design:

The study adopts a quantitative research methodology with a correlational framework
involving undergraduate mathematics education students. This design aims to determine
the relationship between two or more variables and also indicates the direction and
strength of the relationship (Nworgu, 2015). Since this study aimed to ascertain the extent
to which students' academic achievement in Mathematics could be linked to their self-
evaluation learning strategy, which served as the independent variable, this design was
deemed suitable.

Participants:

The subjects for this study comprised (N = 357) 3" year undergraduate mathematics
education students in Nigerian University. The participants are 300 level mathematics
education degree students. This sample size is based on Cohen’s et al. (2018) criteria for
choosing a sample size from a population that ranges from 5,000 - 6,999 at 95%
confidence level. The participants were drawn using multistage sampling procedure
involving simple random sampling and purposive sampling using two Faculties at Imo
State University [Faculty of Education (Mathematics Education Unit) & Faculty of
Physical Sciences (Pure Mathematics)].
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Data Collection:

Two instruments developed by the researcher were utilized for data collection in this
study: the Students' Self-Evaluation Learning Strategy Questionnaire (SSLSQ) and the
Students' Mathematics Academic Achievement Proforma (SMAAP). The SSLSQ
comprises items designed to gather information on students' self-evaluation strategies.
Participants indicated their level of agreement or disagreement with each item using a
modified four-point Likert-type scale, with response options including Strongly Agree
(SA), Agree (A), Disagree (D), and Strongly Disagree (SD), assigned numerical values
of 4, 3, 2, and 1 respectively. The Students’ Mathematics Academic Achievement
Proforma (SMAAP) is used to obtain the students’ achievement scores in Mathematics
from the sampled school. The proforma have three (3) columns: serial number, students’
identification number, and the column for the most recent terminal score of the students
in Mathematics.

Validity and Reliability of the Instrument:

Experts conducted a face validation of the instruments to ensure the suitability of items,
clarity of language, structure, and appropriateness for the study, and to provide
suggestions for enhancing the instruments. The reliability of the SSLSQ was assessed by
administering the final version of the instrument to thirty (30) randomly selected
undergraduate mathematics education students from a university not included in the
study sample. The internal consistency of the instrument was evaluated using the
Cronbach Alpha method with Statistical Package for Social Sciences version 26 (SPSS
26.0). The Cronbach Alpha method was employed because it applies to instruments that
involve polytomous scoring. The reliability estimates obtained for the SSLSQ was 0.77.
The reliability index is high in line with Cohen et al. (2018) who recommended that a
correlation coefficient (r) of .70 and above should be considered high. Hence, the
instrument was considered good for the study.

Data Analysis:

Data collected were analyzed using simple linear regression analyses through SPSS
version 26.0 as well as regression analysis through Process model 1 procedure IBM SPSS
version 4.00 by Hayes (2018). The correlation coefficients (R) and coefficient of
determination (R?) obtained from simple linear regression analysis was used to answer
the research question. This is because they involve bivariate relationship. This is because
they involve the linear relationship between more than one predictor variables and the
criterion variable. The null hypothesis was tested using regression ANOVA at 0.05 level
of significance.

RESULTS AND DISCUSSION

Result

The findings presented on Table 1 depict the regression analysis examining the extent to
which students' academic achievement in Mathematics can be linked to their self-
evaluation strategy. The analysis revealed that when students' self-evaluation strategy
scores were compared with their Mathematics academic achievement scores, a
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correlation coefficient (R) of 0.47 was observed, along with an associated coefficient of
determination (R?) of 0.22. This coefficient of determination (R?) of 0.22 indicates that
22% of the variance in students' academic achievement in Mathematics can be accounted
for by their self-evaluation learning strategy.

Table 1. Regression Regression Analysis of Variation in Students’ Mathematics
Achievement Attributable to Self-Evaluation Strategy

Model R R Adjusted  Std. Error Change Statistics
Square F Square of the B Square F dfl  d4f2 Sig. F
Estimate  Change Change Changse
1 A7E 321 219 6.803 221 112883 1 335 000

a Predictors: (Corstangl, Self-Evaluation Swategy; R = Corvelation cogfficient

The findings in Table 2 also demonstrate that the variance in academic achievement
among undergraduate mathematics education students, attributed to self-evaluation
strategy, is statistically significant (F (1, 356) = 100.687, p = .000). This significance
arises from the associated probability value of .000, which is lower than the 0.05 level of
significance at which the hypothesis was tested. Indicating a statistically significant
variation in students' academic achievement in Mathematics attributable to self-
evaluation learning strategy.

Table 2. ANOVA Test of Significance for Variation in Students' Mathematics Achievement
Attributable to Self-Evaluation Strategy

Model Sum of df Mean F Sig. Dec.
Squares Square
Regression 5227.545 1 5227.545 100.687 0.000 S
1 Residual 18431.165 355 51.919
Total 23658.710 356

The research findings indicate that self-evaluation strategies play a significant role
in supporting students’ academic achievement in mathematics. This strategy helps
students become more aware of their understanding of the material and gives them the
opportunity to independently evaluate their progress. By relying on self-evaluation,
students can be more proactive in identifying weaknesses and optimizing their learning
process, ultimately having a positive impact on academic outcomes. These findings
suggest that students who use this strategy tend to have better academic achievement
compared to those who do not employ self-evaluation strategies.

Furthermore, the statistical significance of the relationship between self-evaluation
strategies and academic achievement indicates that its effect is not merely coincidental.
This reinforces the importance of self-evaluation as an effective strategy in the
mathematics learning process, particularly at the higher education level. The application
of this strategy can be beneficial for educators in helping students develop learning
independence and achieve better academic performance. Thus, self-evaluation has the
potential to be a powerful tool in enhancing the quality of mathematics education.
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Discussion

This study found that the use of self-evaluation learning strategies effectively enhances
academic achievement among undergraduate mathematics education students. This
strategy shows a significant impact on students’ academic performance in Mathematics
within the undergraduate teacher education program. These results indicate that self-
evaluation plays a crucial role in building students' awareness of their learning progress.
By engaging in regular self-evaluation, students become more aware of their
understanding and have the opportunity to address identified weaknesses. This
significant relationship suggests that self-evaluation learning strategies can directly
contribute to improving students' academic outcomes.

Additionally, this study demonstrates a statistically significant association between
students' academic achievement in Mathematics and the implementation of self-
evaluation learning strategies. This finding aligns with the research of Martinez et al.
(2020), which investigated the effectiveness of e-self-evaluation in enhancing the
learning process at the university level. Their study revealed improved student
performance and higher satisfaction as a result of using e-self-evaluation. These results
affirm that self-evaluation, whether directly or through technology, can foster deep
student engagement in their learning.

These findings are also consistent with the research by Omare (2020), which
focused on the impact of self-evaluation learning strategies on English performance
among general secondary school students in Kenya. The results of that study showed a
significant positive effect on students’ academic performance, indicating that self-
evaluation strategies can enhance academic achievement across various educational
contexts. Thus, self-evaluation strategies are not only relevant in mathematics but can
also be applied to other subjects, extending their benefits to education as a whole.

However, the results of this study differ from the findings of Olodo (2020), who
found that student self-evaluation was ineffective in improving mathematics
performance in Kenya. This discrepancy may reflect variations in the implementation or
acceptance of self-evaluation strategies across different educational settings and cultural
contexts. Olodo suggests that self-evaluation strategies may not universally yield positive
outcomes, and it is essential to consider the specific context of the educational
environment when applying them. This indicates that factors such as student readiness
and resource availability can influence the success of this strategy. These findings are
also consistent with Karaman’s (2021) research, which showed that self-evaluation
interventions had minimal impact on overall academic performance.

Self-evaluation strategies as observed in this study, likely stems from a structured
approach to regularly assessing and reflecting on task performance. This process includes
reviewing and adjusting personal goals to evaluate their achievement, as well as re-
evaluating learning outcomes to ensure that set objectives have been met. The strategy
also involves critically evaluating problem-solving approaches in Mathematics and
assessing the effectiveness of these approaches in reaching learning goals. Together,
these factors contribute to the significant variation in students’ academic achievement in
Mathematics associated with the use of self-evaluation learning strategies.
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Implication

The results of the study have educational implications. Given that the self-evaluation
learning strategy accounts for a significant variation in students’ academic achievement
in mathematics, this has far-reaching effects on the teaching and learning of the subject.
Teachers, who are tasked with guiding students in school, should expose and encourage
students to adopt this strategy to improve their performance in mathematics. The findings
also have implications for students, as the strategy requires a high level of student
commitment. Therefore, if students are to excel in mathematics, they need to actively
employ or adopt the self-evaluation learning strategy when studying, to enhance their
academic achievement in the subject

Limitations and Suggestions for Further Research

Due to individual differences, some of the respondents could have faked their responses
to the items on the instruments. This could have affected the result of this study.
Multivariate approach could also be employed in studying self-evaluation learning
strategy alongside with other psychological variables in relation to students’ academic
achievement in Mathematics, where all the variables will be analyzed simultaneously.

CONCLUSIONS

The research findings indicate that the self-evaluation learning strategy plays a
significant role in explaining variations in the academic achievement of undergraduate
mathematics education students in mathematics. Essentially, this strategy makes a
substantial contribution to students' academic success in the subject. Based on these study
outcomes, it can be concluded that integrating self-evaluation learning strategies is
crucial for improving students' academic achievement in Mathematics. Therefore,
undergraduate mathematics education students should actively incorporate and utilize
self-evaluation strategies in their learning processes to enhance their learning capabilities
and overall academic performance in Mathematics.
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