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Abstract: The aim of this study was to investigate the relationship between emotional intelligence and
academic achievement in algebra (mathematics) among first year students in the Department of Mathematics
and Science Education (DMSE) at the Copperbelt University in Zambia. Two cohorts (2016/2017 and
2017/2018) students in the DMSE were purposively selected for the study. One hundred and seven (25
females, 82 males) students from the 2016/2017 cohort and 138 (47 females, 91 males) students from the
2017/2018 cohort completed three research instruments. The instruments were the Schutte Self-Report
Emotional Intelligence Test (SSEIT), Grade 12 level Algebra Achievement Test, and First Year University
Level Algebra Test. Data were analyzed using Spearman’s correlation coefficient and Mann-Whitney U Test.
The results revealed no significant relationship between emotional intelligence and academic achievement in
algebra from both cohorts. Additionally, Mann-Whitney U Test results showed that there was no significant
differences in emotional intelligence between the two cohorts. This study reveals that emotional intelligence
could not significantly predict academic achievement in Algebra. The results of this study are in agreement
with other studies conducted in other countries.
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1. INTRODUCTION

Learning institutions are concerned with academic achievement of their learners. Teachers, lecturers
and other stakeholders in the education system want to see learners succeed in their academic work.
Academic achievement, thus, occupies an important place in the life of the students’ education.
Students who do well in school are better able to achieve occupational and economic success in their
adult lives (Muhammed & Kajuru, 2019). Academic achievement indicates the progress made by the
learners. A number of factors affect academic achievement of students (Enu, Agyman, & Nkum,
2015). Enu et al. (2015) outlined a number of factors, which affect academic achievement. The factors
were categorized into three: students’ factors, socio economic factors and school based factors.
Muhammed and Kajuru (2019) also indicated factors that impact on academic achievement such as
family income, adequacy of lecture halls, students’ personality characteristics and interest in the
course of study.

Academic achievement of students has usually been measured using tests or other forms of
standardized examination (Tyavbee & Abogunde, 2018). The measures used in this study to measure
academic achievement are Grade 12 level algebra test and First year university level algebra test.
Academic achievement is important for the successful development of young people in society.
Students who do well in school are better able to make the transition into adulthood and to achieve
occupational and economic success.

A number of researchers have studied the concept of emotional intelligence since its introduction in
the research world in the early 1990s. Salovey and Mayer (1990) were the first researchers to
conceptualize the construct of emotional intelligence. They defined emotional intelligence as “the
ability to monitor one's own and others’ emotions, to discriminate among them and to use the
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information to guide one's thinking and actions” (p. 189). Goleman (1995) showed interest in the
concept of emotional intelligence and studied it and its implications to an individual. Goleman defined
emotional intelligence as a set of abilities that enable an individual to motivate himself/herself, persist
in the face of frustrations, to control impulse and delay gratification. It also includes the ability to
regulate one's moods and keep distress from overwhelming an individual’s ability to think, to
empathize, and to hope. Goleman argued that emotional intelligence was what made a difference
between successful people and unsuccessful people in life. The belief by Goleman was that
individuals who score highly on emotional intelligence are likely to be successful in other areas of
life. Goleman (1998) claimed that emotional intelligence could be more important than 1Q in
predicting success in life for individuals. Goleman proposed five domains of emotional intelligence.
One of the domains is motivation. Motivation involves the ability of an individual to overcome
obstacles in order to achieve success. Thus, it is an important component needed in academic work. In
this way, emotional intelligence is related to academic achievement. In fact, Goleman argued that 1Q
can predict only 20 percent of academic achievement and the rest can be predicted by emotional and
social intelligence. Individuals scoring higher on emotional intelligence can also demonstrate higher
commitment. Therefore, this study was set out on the same premise as Goleman and other researchers
that there was a positive relationship between academic achievement in algebra and emotional
intelligence of first year mathematics and science education students at CBU.

Following their continued research on the concept, Mayer and Salovey (1997) revised their initial
definition of emotional intelligence to the ability to perceive emotion, integrate emotion in order to
facilitate thought, understand emotions and to regulate emotions to promote personal growth. They
proposed a model of emotional intelligence, which presented four branches, namely: i) Perception of
emotion, i) Emotional facilitation, iii) Understanding of emotions, and iv) Management of emotions.

Bar-On (1997) defined emotional intelligence as the ability to understand oneself and others, to relate
well to people, and being able to adapt to immediate surroundings. Bar-On asserts that emotional
intelligence develops over time and that it can be improved through training. He postulates that those
individuals with higher than average EQs are in general more successful in meeting environmental
demands and pressures. He also notes that a deficiency in emotional intelligence can mean a lack of
success and the existence of emotional problems. Bar-On advocates a mixed model of emotional
intelligence where he regards emotional intelligence and cognitive intelligence as constructs
contributing equally to a person's general intelligence, which then offers an indication of one's
potential to succeed in life.

Schutte et al. (1998) based their definition of emotional intelligence on the definition of Mayer and
Salovey. However, Schutte et al. argued that emotional intelligence should be measured as a whole
and not in terms of components. They referred to this as global emotional intelligence or simply total
emotional intelligence. According to Schutte et al. (1998) emotional intelligence can be classified into
three domains: i) Perceiving emotions — the ability to identify one’s own emotions and those of others
ii) Using emotions - the ability to harness emotions in order to carry out different cognitive activities,
such as thinking and problem solving. iii) Understanding emotions - the ability to comprehend and
appreciate intricate relationships among emotions. iv) Managing emotions - the ability to regulate
emotions in both ourselves and in others.

1.1. Emotional Intelligence and Academic Achievement

The relationship between emotional intelligence and academic achievement has been extensively
studied since the 1990s. A number of studies have revealed that emotional intelligence is positively
correlated to students’ academic achievement (Banat & Rimawi, 2014;Kolachina, 2014;Ramesh,
Thavaraj, & Ramkumar, 2016).Additionally, researchers believe that higher levels of emotional
intelligence predict academic achievement (Ali & Ali, 2016; Banat & Rimawi, 2014; Joshi et al.,
2012;Mohzan et al., 2013). They assert that students with higher levels of emotional intelligence,
apart from performing highly, do display positive behaviours such as self-discipline, motivation, and
good organization in their work (Duckworth & Seligman, 2005). A study by Parker et al. (2004) also
revealed that students who were highly successful in their academic work displayed higher levels of
emotional intelligence than those who struggled academically.
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Although a number of studies have revealed positive correlation between emotional intelligence and
academic achievement, other studies have shown different results. In particular, some studies have
shown that there is no statistically significant correlation between emotional intelligence and
academic achievement of students (e.g. Alghamdi, 2014;Devi & Narayanamma, 2014; Kashani et al.,
2012; Tolu & Adedayo, 2015).The studies indicate that underachievement of students cannot be
attributed to their levels of emotional intelligence. Other factors could be the reason for such
underachievement.

Generally, literature has shown that high emotional intelligence is a predictor of academic
achievement among learners in different institutions of learning. Nevertheless, the present study is
necessary for two among other reasons: i) few studies have focused on the relationship between
emotional intelligence and academic achievement in mathematics (algebra) ii) participants in these
studies are different culturally from students in Zambian universities. Furthermore, studies on
emotional intelligence and its relationship with academic achievement are scanty, if any, in the
Zambian context. Therefore, this study contributes to literature on emotional intelligence and
academic achievement in Zambia.

1.2. Statement of the Problem

Underachievement in first year mathematics (MA 120) among students in the Department of
Mathematics and Science Education at CBU has been a challenge. Students’ achievement has been a
struggle over the years. For instance, the Examiners’ Reports for four consecutive years (2012, 2013,
2014 and 2015) showed that 43%, 47%, 39% and 34% respectively of first year students in the
Department of Mathematics and Science Education at CBU failed MA 120. The argument is that
these students were admitted to the University based on their good grades (a merit or better) in
secondary school mathematics and other subjects. As such, their underachievement could be
attributed to some factors: social, educational, psychological, and personal factors. Researchers have
shown that emotional intelligence is a construct, which is associated with positive academic
achievement (Goleman, 1995; Salovey & Mayer, 1990; Schutte et al., 1998). With this in mind, the
current study was conducted to establish whether there was a relationship between students’
emotional intelligence and academic achievement in mathematics (algebra). Should a positive
relationship be found, then training of first year students in emotional intelligence could be
recommended. Underachievement of students in mathematics at first year is of concern in that it
affects the individual students, their families, the University, and the country in various ways. For
instance, students may delay in completing their programmes, or may not even complete as they may
end up failing other courses as well in the process. This is a drain to the country’s and the university’s
resources. This study, therefore was aimed at investigating the relationship between emotional
intelligence of first year students in the DMSE and their academic achievement in mathematics
(algebra) at CBU in Zambia and recommend for students’ training in emotional intelligence should it
be found that there is a positive correlation between the two variables.

1.3. Purpose of the Study

The purpose of the study was to examine the relationship between emotional intelligence of first year
students in the DMSE and their academic achievement in mathematics (algebra) at CBU in Zambia.
The researcher aimed to recommend for first year students’ training in emotional intelligence if it was
found that there was a positive correlation between students’ emotional intelligence and their
achievement in mathematics (algebra).

1.4. Research Questions
Avrising from the purpose of the study, the following research questions were considered:

1. What is the relationship between students’ emotional intelligence scores and their achievement on
the Grade 12 Level Algebra Achievement Test?

2. What is the relationship between students’ emotional intelligence scores and their achievement on
the First Year University Level Algebra Achievement Test?

3. Is there any significant difference in emotional intelligence between the two cohorts?
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2. METHOD
2.1.Research Design

This study adopted a correlational descriptive survey research design. The purpose of the study was to
determine whether there was any relationship between first year students’ emotional intelligence and
their academic achievement in mathematics (algebra). The students were enrolled in a mathematics
and science teacher programme in the Department of Mathematics and Science Education at the
Copperbelt University in Zambia.

2.2.Sample

A sample of 107 (25 females, 82 males) from the 2016/2017 cohort and 138 (47 females, 91 males)
students from the 2017/2018 cohort at CBU were purposively selected to participate in the study. The
students were all first years in the Department of Mathematics and Science Education at CBU. They
were deliberately targeted for the study because they possessed the characteristics of students training
to be secondary school teachers. The mean age of the participants in the 2016/2017 cohort was 20.53
years; while the mean age of the participants in the 2017/2018 cohort was 20.72 years.

2.3. Measures

Schutte Self-Report Emotional Intelligence Test was used to measure students’ emotional
intelligence. The SSEIT is a 33-item, self-report questionnaire developed by Schutte et al. (1998) to
measure total emotional intelligence. The items on the questionnaire are scored on a 5 point Likert
scale (1-Strongly disagree; 2-Disagree; 3-Neither disagree nor agree; 4-Agree; 5-Strongly Agree). The
minimum total score is 33 while the maximum score is 165.

Two researcher designed algebra tests were used to measure students’ academic achievement in
algebra. The two tests were a Grade 12 level Algebra Achievement Test developed to assess students’
conceptual knowledge in algebra at Grade 12 level. The other tests was a First Year University Level
Algebra achievement Test developed to assess students’ knowledge in algebra at first year university
level.

2.4. Reliability of Instruments

Developers of the instrument (SSEIT) and other researchers (Austin, Saklofske, Huang, &
McKenney, 2004; Brown & Schutte, 2006; Schutte et al., 1998; Thingujam & Ram, 2000) have
established its reliability. However, those studies are from different settings. Thus, it was necessary
that reliability of the SSEIT in the Zambian setting be established. The reliability was calculated using
Cronbach’s reliability test and Cronbach’s alpha obtained was above 0.7, for both cohorts. This
revealed acceptable reliability levels (Pallant, 2007).

Algebra tests’ reliability were calculated using a strategy called Parallel forms of reliability. The
correlation coefficient of 0.889 (or 0.9) for the Grade 12 level Algebra Test and coefficient correlation
of 0.859 (or 0.9) for first year university level algebra showed good reliability of both instruments.

2.5.Procedure

The three instruments were administered to the participants in two segments of time. The first
administration was in December 2016. The second phase was in April 2018. Participants completed
all the three instruments in the presence of the researcher and a departmental colleague who was
assisting in the process. All the participants participated in the study voluntarily and were free to
withdraw their participation at any time they so wished. The purpose of the study was explained to
the participants. Additionally issues of confidentiality and anonymity were guaranteed.

2.6. Data Analysis

In determining which statistical analysis to use, normality tests were conducted on the three data sets:
emotional intelligence scores, Grade 12 level algebra scores, and first year university level algebra
scores. Normality test results for both cohorts indicated that the three data sets (apart from the
2017/2018 SSEIT scores) were not normally distributed. Thus, data was analyzed by performing
Spearman’s correlations and Mann-Whitney U test. Spearman’s correlations were used to determine
the relationship between emotional intelligence and academic achievement in algebra (Grade 12 level
algebra and first year university level algebra). Mann-Whitney U test was used to find out if there
were any significant differences in emotional intelligence between the two cohorts.
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3. RESULTS

The first question of the study was analyzed by performing Spearman’s correlation. Results revealed a
negative, weak and not statistically significant correlation [r, (107) = -.184, p = .058 > .05, two-tailed]
between students’ emotional intelligence and achievement in the Grade 12 Level Algebra
Achievement Test in the 2016/2017 cohort. Additionally, the coefficient of determination R? [-.184 x
(-.184)] indicated that approximately 3% of the variance in Grade 12 Level Algebra Achievement
Test scores could be predicted from SSEIT scores. Results for the 2017/2018 cohort, also revealed a
negative, weak and not statistically significant correlation [rs (138) = -.005, p = .953 > .05, two-tailed]
between students’ emotional intelligence and their achievement on the Grade 12 Level Algebra
Achievement Test. The coefficient of determination R® [-.005 x (-.005)] indicated that approximately
0.0025% of the variance in Grade 12 Level Algebra Achievement Test scores could be predicted from
SSEIT scores. Results of Spearman’s correlation coefficients for both cohorts are presented in Table 1.

Tablel. Spearman's Correlations: Grade 12 Level Algebra and Emotional Intelligence in the Two Cohort

2016/2017 2017/2018
Gradel2 level Gradel2 level algebra
algebra test SSEIT test SSEIT
Gradel? level Correlation 1.000 -.184 1.000 -.005
algebra test Coefficient Sig. .058 .953
(2 — tailed)
N 107 107 138 138
SSEIT Correlation -.184 1.000 -.005 1.000
Coefficient Sig. .058 .953
(2-tailed)
N 107 107 138 138

*Correlation is significant at the 0.05 level (2-tailed)

The correlation results in both cohorts provided evidence that there was effectively no correlation
between the two variables. As such, there was no significant relationship between emotional
intelligence and achievement in Grade 12 level algebra test.

The second research question sought to determine whether there was any relationship between
students’ emotional intelligence scores and their achievement on the First Year University Level
Algebra Achievement Test. Spearman’s correlation was used to answer the question. Spearman’s
Rank Order Correlation (rho) results revealed that there were weak, negative, and not statistically
significant correlation between students’ emotional intelligence scores and achievement in university
algebra in both the 2016/2017 cohort [rs(107) = -.075; p= .441 > .05] and the 2017/2018 cohort
[rs(138) = -.091; p= .289 > .05]. The results provided evidence that there was no statistically
significant relationship between the students’ emotional intelligence and achievement in university
first year level algebra for both cohorts. The coefficient of determination R? [-.075 x (-.075)] indicated
that approximately 0.6% of the variance in First Year University Level Algebra Achievement Test
scores in the 2016/2017 cohort could be explained by the students’ emotional intelligence. In the
2017/2018 cohort, the coefficient of determination R? [-.091 x (-.091)] indicated that approximately
0.8% of the variance in First Year University Level Algebra Achievement Test scores could be
explained by the students’ emotional intelligence. Table 2. Shows SPSS correlation results for the
2016/2017 and 2017/2018 cohorts.

Table2. Spearman’s Correlations: First Year University Level Algebra and Emotional Intelligence

2016/2017 2017/2018
First year First year
university level | SSEIT university level | SSEIT
algebra test algebra test
First year Correlation 1.000 -.075 1.000 -.091
university Coefficient Sig. 441
level algebra | (2 — tailed) .289
test
N 107 107 138 138
SSEIT Correlation -.075 1.000 -.091 1.000
Coefficient Sig. | .441 .289
(2-tailed)
N 107 107 138 138
*Correlation is significant at the .05 level (2-tailed)
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The correlation result provided evidence that there was no statistically significant relationship
between the students’ emotional intelligence and achievement in first year university level algebra.

Results for both cohorts have revealed that there is no statistically significant correlation between
emotional intelligence and achievement in algebra.

The third research question sought to find out whether there were any differences in emotional
intelligence between the two cohorts. Mann-Whitney U test was conducted, since the data was not
normally distributed. The results revealed that there were no significant differences between the
cohorts (p = .940 > .05). The median scores for 2016/2017 (130) and for 2017/2018 (130) also
confirmed that the levels of emotional intelligence for the cohorts were the same. The mean scores
were 129.17 and 129.88 for 2016/2017 and 2017/2018 cohorts respectively, further confirming that
the two data sets reflected similarity in the level of the students’ emotional intelligence.

4. DISCUSSION AND CONCLUSIONS

The purpose of this study was to investigate the relationship between first year students’ emotional
intelligence and their academic achievement in algebra. The participants were first year students in the
Department of Mathematics and Science Education at the Copperbelt University drawn from two
academic cohorts: 2016/2017 and 2017/2018. Findings of the present study indicate that there is no
positive statistically significant relationship between students’ emotional intelligence and academic
achievement in algebra. These findings contradict earlier studies (Ali & Ali, 2016; Banat & Rimawi,
2014; Joshi, Srivastava, & Raychaudhuri, 2012; Mohzan, Hassan, & Halil, 2013)which established
that emotional intelligence is positively correlated with academic achievement. The findings in these
studies have been significant. For instance, Banat and Rimawi (2014) conducted their study at the Al-
Quds University, Jerusalem, Abu Dies with the purpose of identifying the impact of emotional
intelligence on academic achievement among students. The level of emotional intelligence for the
students in this study was high and positively correlated with students’ academic achievement. The
study concluded that emotional intelligence was a predictor of students’ academic achievement.

In contrast to studies that revealed a positive significant relationship between emotional intelligence
and academic achievement, the present study is consistent with studies that did not find a positive,
significant relationship between the two variables (e.g. Alghamdi, 2014; Devi & Narayanamma, 2014;
Kashani, Azimi, & Sh, 2012; Tolu & Adedayo, 2015). These studies did not reveal positive
significant relationships between students’ emotional intelligence and academic achievement.

The findings of this study contrast with the researcher’s expectations. The researcher had
hypothesized that there was a positive significant relationship between students’ emotional
intelligence and their academic achievement in algebra among first year mathematics and science
education students at CBU. The results of the study suggest that students’ underachievement in
mathematics (algebra) at the Copperbelt University is due to other factors. From the percentage
variance in both cohorts, it is clear that emotional intelligence does not predict academic achievement
in algebra among first year mathematics and science education students at CBU. Although the results
of this study do not fit with the theory that students with high levels of emotional intelligence are
likely to perform better in their academic work than those with lower level of emotional intelligence,
the results provide evidence to be careful in the way results are generalized.

The results of this study have their own limitations. Firstly, the results apply to first year students
from one department in the University. As such, the results may not be generalized to the whole
university and to every course. Furthermore, the results may not be generalized to all universities in
Zambia. Therefore, further research is needed to establish whether the results of this study apply to
other courses within the university and other universities in Zambia. Additionally, the data in this
study was collected using an instrument (SSEIT) developed in a different setting from that of Zambia,
as such there is a possibility of a slight difference in the findings if the data may be collected through
an instrument developed for the Zambian setting. For instance, an instrument taking into consideration
the cultural aspect of Zambian students can be designed and administered. The study considers only a
small part of first year mathematics. Therefore, future studies may consider the complete first year
mathematics course by compiling test results from all the three terms in an academic year. In this way,
there would be more representation of the topics. Results from such studies can be examined to check
whether they are consistent with the results of the present study.

The study reveals that there is no statistically significant correlation between emotional intelligence
and achievement in algebra. It is suggested that emotional intelligence of students in a Zambian
context has no relationship with academic achievement in algebra. Since the respondents in Schutte et
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al.’s (1998) study are culturally different from the respondents in this study, it could be argued that the
SSEIT is a culturally specific instrument and may not transfer to other contexts e.g. the Zambian
context.

Based on the findings in this study it can be concluded that first year students in the Department of
Mathematics and Science Education at the Copperbelt University in Zambia have high emotional
intelligence. However, there is no positive significant relationship between the students’ emotional
intelligence and their academic achievement in algebra. Both cohorts in the study revealed weak,
negative and non-significant correlations. It can also be concluded that students from both cohorts
have similar levels of emotional intelligence. In the first cohort 71% of the participants were above
the average emotional intelligence score of 124, while 70% in the second cohort scored above the
average. This suggests that there is no difference in students’ levels of emotional intelligence between
the two cohorts.
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