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Abstract

While extrovert individuals tend to obtain their energy from other people, and they love talk,
they interact, participate, lead, and socialize, introvert individuals direct their energy and
attention inward and reflect on their own thoughts, memories, and feelings. Based on the
introversion-extroversion personality characteristics, the present study sought to determine
who performs better in science subjects between introverts and extroverts, and demonstrate
these relationships by gender. The assumption was that while science classrooms require a
great deal of interaction among the learners, these contrasting dimensions of personality trait
could be reflected in classrooms and bear some implications on students’ learning and
achievement. We employed a modified Eysenck Personality Questionnaire (EPQ) to identify
students’ personality (N=345) along introversion-extroversion scale and correlated these with
their academic performance obtained from their National Form Two (Grade 9) Exam which is
considered of high quality and standard. A comparison within sex revealed that introvert girls
performed significantly better than extrovert girls whereas extrovert boys performed
significantly better than introvert boys. When a comparison was made between sexes, it was
revealed that extrovert boys had significantly higher grades compared to extrovert girls while
introvert girls had significantly higher grades compared to introvert boys. Overall then, the
study revealed a statistically significant correspondence of higher grades with introvert girls
and extrovert boys, and lower grades with extrovert girls and introvert boys. The study
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implications and suggestions are made to inform instruction, guidance, and intervention.
Keywords: Personality trait, Introversion, extroversion, Academic achievement,
1. Introduction

The present study explored the relationship between  personality trait
introversion-extroversion and academic achievement in science subjects among secondary
school students in Tanzania. The study sought to demonstrate how introversion-extroversion,
a personality trait in a continuum, relates with students’ academic achievement through
identifying who performs better between introverts and extroverts and demonstrate these
relationships by gender. The intention was to bring to the attention of educators in general
and teachers, in particular, the existence of these relationships in Tanzanian classrooms in
order to help them take a step further in assisting students with respect to their personality
characteristics/behaviors.

While the relationship between personality and academic achievement has been
well-documented  (Boroujeni, Roohani, @&  Hasanimanesh, 2015;  Furnham,
Chamorro-Premuzic & Moutafi, 2005; Hilliard, 2001; Horak, 2016), little is known regarding
how personality works with gender dynamics in influencing students’ learning and
achievement (see also Wilson, Smart, & Watson, 1996; Furnham & Chamorro-Premuzic,
2005). At the same time, literature is full of evidence showing that environmental factors such
as socio-cultural aspects surrounding a person play a considerable role in shaping and/or
determining individual’s personality and personality behaviors that he or she would
demonstrate (Church, 2002; Hofstede, 2001; Hong, Morris, Chiu, & Benet-Martinez, 2000;
Triandis & Suh, 2002). In a situation where the expected behavior of individuals by the
society is such that ideal men would show aggressiveness, outward orientation, talk more,
lead, and instruct (extroverted orientation), whereas ideal women would talk less, be humble,
share, give help, and show support (introverted orientation) (Osorio, 2014; URT, 2011), it was
interesting to learn how introversion-extroversion personality trait would mingle with gender
in shaping students’ attainment of school subjects such as science (see also Kahle & Lakes,
1983). While it was not the intention of the present study to cheer up social construction of
gender that encourages suppressive masculine male traits (Sondergaard, 2005), the study
sought to specifically learn how these relationships would translate into science classroom
where a great deal of meaningful engagement and interaction both in the classroom and
out-of-classroom learning is required regardless of gender.

Furthermore, issues of personality and personality tests have increasingly become part of life
in the developed world, affecting decision-making at the organizational, judicial, and
academic levels (Horak, 2016; Prieto, 2006; UNESCO, 2017). However, this has not been the
case in the developing world where such considerations are rarely taken, and student
differences by personality or socio-cultural background are mostly never considered to bear
an influence on teachers’ classroom pedagogy. The present study sought to challenge the
taken-for-granted aspect of this negated or wunconsidered influence of personality
characteristics on student learning, and subsequent academic achievement in an African
context such as Tanzania. In doing so, the study aimed to investigate, and through data
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analysis raise concern for considering students’ personalities, which is one of the important
aspects in guiding students toward the successful accomplishment of their academic
endeavors. In fact, as research suggests elsewhere (Boroujeni, Roohani, & Hasanimanesh,
2015; Duff, Boyle, Dunleavy & Ferguson, 2004; Martin, Montgomery, & Saphian, 2006;
Thomas & Gadbois, 2007), there is a clear link between student personalities and academic
achievement. Ultimately, an understanding of how personality and academic achievement
relate within the realm of gender would provide a more lucid framework for predicting
academic attainment, risks, and possibilities (Hakimi, Hejazi, & Lavasani, 2011; Nguyen,
Allen, & Fraccastoro, 2005), and offer a means to effective methods of teaching, assessment,
and intervention (Prieto, 2006).

1.1 Personality and Learning

The idea that a relationship exists between individuals’ personalities and how s/he would
learn and perform within the realm of academics is not new. A plethora of research has
associated the best understanding of students’ learning styles with an understanding of their
personality characteristics (Borg & Shapiro, 1996; Chamorro-Premuzic & Furnham, 2008;
De Raad & Schouwenburg, 1996; Fish & Mackeen, 1985; Nelson, 1996; Mathews &
MacLeod, 1994; Messick, 1984; Vedel & Poropat, 2017). It has been maintained that the
personality characteristics of students largely determine their ways of learning, which in turn,
affect their learning outcomes. For example, more than 30 years ago, Messick (1984, p. 61)
suggested that an individual’s learning style can be thought of as a “characteristic
self-consistency in information processing that develops in congenial ways around underlying
personality trends”. On the other hand, De Raad and Schouwenburg (1996) pointed out the
fact that association between personality traits and objective indices of behavior provides the
basis for explaining differences in how individuals approach various learning tasks. They
further asserted that personality traits, serve as “directors or blocks for students’ motivation
and learning strategies” (p. 186). Several empirical studies have found support for these
assertions (Borg & Shapiro, 1996; Fish & Mackeen, 1985; Hakimi, Hejazi, & Lavasani,
2011). For instance, in their study on learning and instructional styles among students in the
economics of education class, Borg and Shapiro (1996) found that, learning as well as
instructional styles differed among introvert and extrovert students and their teachers. A lack
of understanding of students’ learning characteristics was enough to cause students’ learning
discomfort as well as instructors’ misjudgment of students’ capacity to learn. Thus, Borg and
Shapiro concluded their study by calling for the need to understand and consider various
personality behaviors that students bring with them to classrooms for effective classroom
instruction (Borg & Shapiro, 1996).

During the last two decades, a consensus about the basic personality traits emerged.
Popularly known as the “Big-Five”, the model suggests five dimensions important in
describing human personality. These include extroversion, neuroticism, agreeableness,
conscientiousness, and openness to experience (Costa & McCrae, 1992; De Raad &
Schouwenburg, 1996; Duff, Boyle, Dunleavy, & Ferguson, 2004). These personality traits or
dimensions tend to exist in a continuum in such a way that individuals could fall anywhere
along the scales: introversion-extroversion, neuroticism-emotional stability,
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agreeableness-antagonism, conscientiousness-undirectedness, or open to experience-not open
to experience (Costa & McCrae, 1992; Pervin & John, 1999). While studies have indicated
that these dimensions tend to be stable across the life span, directly relate to behavior, and
seem to have both physiological and psychological base (Eysenck, 1991; Goldsmith, 1997),
recent research has added that the traits might well be shaped and influenced by the external
environment (Caspi & Roberts, 1999; Duff, 2003; Ramsden, 1992) and more specifically, by
the individuals’ culture and value systems (Choi, et al., 2015; Hofstede & McCrae, 2004;
Hogan & Bond, 2009).

Empirical studies have indicated that three of the “Big-Five” personality traits; extroversion,
conscientiousness, and openness to experience, are relevant to educational settings and have
shown a significant positive relationship with students’ learning and achievement (Blickle,
1996; De Raad & Schouwenburg, 1996; Chamorro-Premuzic & Furnham, 2008; Saphian,
2006; Thomas & Gadbois, 2007; O’Conor & Paunonen, 2007). For instance,
conscientiousness has been related to work discipline, interest in subject matter, concentration,
and considering studying as quite easy (Chamorro-Premuzic & Furnham, 2008). It has also
been associated with the use of a strategic approach in learning such that conscious students
are said to be good at organizing their work, managing their time, and work hard in their
studies (Blickle, 1996). Openness to experience has been linked with questioning and
analyzing arguments; use of deep approach to finding deeper meaning in the texts; critical
and logical analysis of learned materials, and relating what is learned to the previous
knowledge (Blickle, 1996; Duff, Boyle, Dunleavy, & Ferguson, 2004). Moreover, Mathews,
Deary, & Whiteman (2003) observed that because extroverts receive motivation to learn from
their external environment, they tend to do better with collaborative learning, consultation,
and discussion with others. It is this latter personality trait, Extroversion, and hence
extroversion-introversion, which is the concern of the present paper, and will be discussed
further in the next section.

1.2 More about Introversion-Extroversion and Learning

Most obviously then, people utilize elements of personality dimensions in their daily lives.
With respect to this study, the concern was how the introversion-extroversion personality
dimension determines how students approach learning tasks and deal with them (in diverse
environments such as in a classroom, laboratory, or any other outdoor learning settings) so
much so that they end up performing at certain level academically. It was believed that by
virtue of their personality characteristic behaviors, introverts and extroverts would perceive
and approach learning tasks differently, and this would bring significant implications on their
learning outcomes.

Empirical work advancing on Jung’s theory of personality (Jung, 1937 in Myers and Myers,
1980) characterize Introverts as directing their energy and attention inward and receive
energy from reflecting on their thoughts, memories, and feelings. They typically hide their
inner world and rarely let others know them, and their needs. On the contrary, Extroverts are
said to obtain their energy from other people and are drained by being alone. They love to
talk, participate, organize, and socialize. They are people of actions (De Raad &
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Schouwenburg, 1996; Duff, Boyle, Dunleavy, & Ferguson, 2004; Hilliard, 2001; Meisigier &
Murphy, 1989). In the light of these characteristics, the main question that this study was
asking was - which type of a person will, in this case, end up with a good performance in
science, an introvert or an extrovert. According to Anderson (1992), the answer depends on
the whole range of the subject matter, the teaching-learning environment, as well as the
sociocultural expectations that surround the learner. This study intended to go further to look
into these relationships by gender.

Drawing examples from one of the big five personality traits, Hilliard (2001) for example,
found that extrovert learners learned best through talking and physically engaging the
environment. Talking helped their thoughts to form and become clear, and their attention
always flew towards external things and events. In the classroom environment, Hilliard found
extroverts to thrive well when they were allowed to discuss or work with other students and
excel with learning activities that have visible results and involved people interactions. On
the contrary, Hilliard (2001) found that introverted students enjoyed reading, lectures, and
written over oral work. They preferred to work independently, did well at verbal reasoning,
and needed time for internal processing. They enjoyed listening to others talk about the topic
while privately processing the information. Hilliard (2001) observed further that, introverted
students encountered difficulty with instructors who speak quickly without allowing time for
mental processing. They were often uncomfortable in discussion groups and hesitated to
speak up in class. In general, Hilliard found introverts to excel when they worked
independently with their thoughts, through listening, observing, reading, and writing, and
were more comfortable if they were not required to speak in class but allowed to voluntarily
make their contributions.

In the same vein, Mathews, Deary, and Whiteman (2003) observed that extroverts tended to
show superior performance to introverts on some tasks particularly the relatively demanding
tasks, requiring divided attention, and resistance to distraction or interferences. On the
contrary, they observed that introverts performed better in some tasks requiring vigilance and
certain kinds of problem-solving skills. Furthermore, in their study on neurobiology of the
structure of personality in the UK, Depue and Collins (1997) observed that in the teaching
and learning environment, extroverts enjoyed affiliation with others and were motivated to
achieve goals. They were in the frontiers and often deprived introverts of the chance to
participate, a situation which created a propensity for introverts to perform behind their rival
extroverts. Thus, Depue and Collins (1997) characterized extroverts as “geared to respond”
and introverts as “geared to inspect”.

Taken together, the review above shows that students’ personalities and in this case, their
personality traits, which constitute their consistent behaviors, determine in a large measure,
their learning behaviors. The nature of the task and the learning settings have also been
highlighted as blending factors, combining with personalities in shaping students’ learning
and achievement. It is in the light of this, that the present paper argues that, personality traits
such as introversion-extroversion could be an important determinant of the classroom as well
as outdoor work behaviors that might influence students’ learning and achievement in science
subjects. Consequently, going further to investigate how this personality trait would blend
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with gender and gender dynamics in influencing students’ achievement was crucial in
informing classroom instruction and learning of the school science subjects in Tanzania
where no such studies have been previously undertaken.

1.3 Theoretical Framework

The present study sought to examine the influence of personality trait
introversion-extroversion on students’ academic achievement in science subjects in Tanzania,
and demonstrate it by gender. The assumption was that introversion-extroversion personality
traits could interact with gender under the influence of culture and learning context to
determine students’ achievement. More specifically, the nature of the curriculum, teaching
strategies, forms of assessment, and physical structures was assumed to have considerable
influence on introverts’ and extroverts’ learning orientation and approaches to the learning
tasks (see also Humphreys & Revelle’s, 1984; Ramsden’s, 1992).

From the point of view of social cognitive theories of personality, behavior is explained as
being guided by cognitions and expectations about the world, and especially those about
other people (Mischel, 1999). Bandura (1977) suggested that the forces of memory and
emotions, work in conjunction with environmental influences in shaping the individual
personality. On the other hand, while trait theorists are concerned with the stability of
personalities as determined by traits (Mathews et al., 2003), they also believe that
personalities are relatively stable over time and place (Buss, 1989; Hall et al., 1999; Mathews
et al., 2003; Vedel & Poropat, 2017). It follows then that, trait theorists would accept that an
individual’s behavior naturally varies somewhat from occasion to occasion but would also
maintain that there is a core of consistency that defines the individual’s true nature (Mathews
et al., 2003). In other words, trait theorists believe that there are stable differences between
individuals which are apparent across a variety of contexts and situations. It was therefore
assumed that culture and social construction of gender in Tanzania would play a significant
role in shaping introverts’ and extroverts’ ways of approaching learning and learning tasks,
both in class and out-of-classroom settings, which would, in turn, affect their learning
outcomes/academic achievements.

This study investigated the relationship between personality traits introversion-extroversion
and academic achievement in science subjects while taking into consideration gender
dynamics as background variables. The aim was to bring to the attention of teachers and
educators, the existence of these relationships so that they are convinced to find out different
ways in which to help their students learn better based on their personality characteristics.

The following specific objectives were the focus of the inquiry:
a) To assess if introverts perform better than extroverts

Hypothesis: There would be no significant difference in performance in science subjects
between introverts and extroverts

b) To examine if there are differences in performance between boys and girls of the same
personality trait (Assessment between sex)
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Hypothesis: There would be no significant differences in science performance between boys
and girls of the same personality trait

c) To examine if there are differences in academic performance between boys of
different personality traits and girls of different personality traits (Assessment within
sex)

Hypothesis: There would be no significant difference in performance between boys of
different personality traits and girls of different personality traits.

2. Method
2.1 Participants

The participants in this study were Form Three (Grade 9) secondary school students taking
science subjects (chemistry, biology, and physics) from Tanzania. The rationale behind
choosing this class laid upon the fact that at this level, students have gone through their
National Form Two (Grade 8) Examination which is prepared by the National Examination
Council of Tanzania to cover all content studied in form one and two, and thus, administered
to all form two students in the country as they transition from grade 8 (Form Two) to grade 9
(Form Three). It was found logical and appropriate to use students’ academic performance
from a common academic test so as to maintain consistency in making correlations. This
examination is considered of high quality and standard. Four, Form Three streams were,
therefore, purposefully selected from four different secondary schools, located in Dar es
Salaam and Kilimanjaro, Tanzania. Purposive sampling was used in order to ensure that
schools selected had well-equipped science laboratories that were in use because the study
was focusing on science subjects. A total of 345 students were involved in filling out the
27-item modified Eysenck Personality Questionnaire (EPQ) which was administered during
regular class time taking approximately 40 minutes. Thus, the study sample constituted 162
females and 183 males aged between 15 and 17 years, with a mean age of 16. This sample
was considered representative of Form three secondary school students in Tanzania

2.2 Instrument

In order to measure students’ personality along the introversion-extroversion scale, the study
employed the modified Eysenck Personality Questionnaire - EPQ (Eysenck, 1985; Francis,
1996; Francis & Jackson, 2004), where some of the items in the scale were rephrased in order
to keep up with the context in which the study was undertaken. The instrument consisted of
27 items divided into two subscales: Activity (15 items) and Sociability (12 items). Whereas
items in the activity scale related to how individuals behave when in different engagements,
sociability scale items related to how individuals behave when interacting with other
individuals. Items in the activity scale were trichotomous requiring students to mark among
ves, maybe, or no. The lowest score on this scale was expected to be 0 and the highest 15,
with a mean score of 7.5. Items in the sociability scale were in the multiple-choice form
requiring students to choose and circle one among five options. The lowest score on this scale
was 12 and the highest 60, with a mean score of 42.5. An individual measuring above the
mean score inactivity and sociability total was considered an extrovert, whereas the one who
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measured below the mean score was considered an introvert. The following are examples of
items in each scale:

Sociability:-
1. When I am alone,
a) I feel very comfortable
b) I feel quite comfortable
c) Ifeel just fine
d) I feel somewhat uncomfortable
e) I feel totally uncomfortable
Activity:-
1. Do you like organizing and initiating leisure activities?

Yes L1 Maybe L1 L No

2.3 Students’ Academic Performance

As noted earlier, records of students’ academic performance in science subjects (physics,
chemistry, and biology) were taken from the National Form Two Examination results. These
were obtained from the regular school records, kept diligently by all schools in the country.
However, they were supplemented and validated against those available in the National
Examination Council of Tanzania-Head Office. The general students’ performance ranged
from 12% (“F” grade) to 92% (“A” grade), with a mean average of 52%. In order to obtain a
students’ marks/grade that would be used for correlation purposes, the average score was
calculated from the scores obtained by an individual in the three science subjects. For the
purpose of this study, this grade was taken as the individual’s performance in science.

2.4 Statistical Analysis

Analysis began by computing Cronbach’s alpha coefficient for the internal consistency, and
examination of the internal structure validity through principal component factor analysis in
order to verify reliability and validity of the modified EPQ. This was important because
some items in the instrument were slightly changed/ customized to fit the social and cultural
contexts of Tanzania. This was followed by the calculation of Pearson correlation coefficients
meant to assess the statistical significance of the univariate relationship between
introversion-extroversion (represented by activity and sociability subscales), gender, and
student’s academic performance. Gender was treated as a dichotomous variable with females
coded 1 and males 2. Having assessed the relationship among the study variables and
identified introvert and extrovert students (by gender), an independent sample t-test was run
to assess if there was a significant difference between the mean scores (mean performance) of
introverts and extroverts. This was run between and within gender as required by the study
objectives.

24 http://ijld.macrothink.org



H International Journal of Learning and Development
Mac_l'Otthl;lk ISSN 2164-4063
Institute 2021, Vol. 11, No. 3

3. Results
3.1 Validation of the EPQ

Validation of the modified EPQ was completed through the examination of its internal
structure validity as well as internal consistency reliability. In order to assess its internal
structure validity/construct validity, factor analysis was carried out on the scores of the 27
items using principal component factor analysis with oblique rotation in which two
components were obtained. With exception of three items, other items (24 items)
demonstrated high loadings on either of the two components. Two out of the three items
loaded on both components, hence decided that they are incorporated in the component in
which they demonstrated high loading. The remaining item did not demonstrate significant
loading in any of the two components, thus, dropped off from further analysis. A comparison
between this scale and the original EPQ showed that all items fell under the same respective
components (i.e. Activity or Sociability subscales) as in the original EPQ questionnaire except
one item which reallocated to sociability from the activity scale. This was, however,
considered of negligible effect on the overall analysis since the overall instrument was
actually measuring the same aspect of behavior/personality. All 26 items loaded above 0.4
and most of them, between 0.7 and 0.8, demonstrating the fact that the modified EPQ
maintained its psychometric properties, that is, construct/internal structure validity. The
loadings of items on the two factors (subscales) are as shown in Table 1.

Table 1. Pattern Matrix showing item loadings in the two subscales

Component

1° 2°
Restlessness 0.357 -0.871
Walking pace -0.265 -0.825
Climbing stairs 0.213 -0.801
Working pace -0.23 -0.801
Enjoy sitting doing nothing -0.158 0.737
Do many things 0.442 0.663
Sleep late -0.24 -0.624
Lack Motivation -0.455 0.562
Hurrying get to places -0.29 -0.558
Finish meals 0.337 0.552
Done than you -0.281 0.522
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Watch sports than playing
Rush to activities

Initiating Leasure

Agitated for waiting
Enjoyment of small talks
Efficiency of working

Feeling at parties

Relating with intimate friends
How strangers find me
Dealing with strangers
Tendency to share tips or tricks
Closeness to people

Feel of being alone

Forming new social interaction
Nature of people like me

Preference of working

-0.018
-0.396
0.331
0.079
0.878
0.834
0.828
0.809
0.783
0.756
0.743
0.738
0.703
0.687
-0.505
-0.455

0.459
0.442
-0.413
-0.025
0.125
0.156
0.134
0.218
0.459
0.233
0.129
0.172
0.079
0.164
0.262
0.216

Extraction Method: Principal Component Analysis.

Rotation Method: Oblimin with Kaiser Normalization.

a. Rotation converged in 10 iterations. b. Sociability. c. Activity

The reliability of the modified EPQ was also examined through SPSS and a summary of the
descriptive properties is as shown in Table 2. Scores on the two scales forming the modified
EPQ showed a satisfactory level of internal consistency reliability as evidenced by values of
Cronbach’s (1951) alpha coefficients of 0.91 for sociability and 0.75 for the Activity scale.
This confirmed further that the modified EPQ was still an appropriate measure of students’
introversion-extroversion personality trait in the context of this study.
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Table 2. Descriptive statistics for the two sub-scales of EPQ

Coefficient
Scale No. of items Mean SD

alpha
Activity 15 28.34 4.59 0.75
Sociability 12 33.02 &.30 091
Note. N=345.

3.1 Distribution of Respondents along the Introversion-Extroversion Scale

Having verified the psychometric properties of EPQ, the next step was to identify students’
personalities along the introversion-extroversion scale that is, introvert students and extrovert
students. This was important as it would then make possible the comparative analysis of
introversion-extroversion personality traits versus academic achievement, which was the core
of the study. As was stated in section 2.2, students who scored below the mean in the
activity-sociability scale total were considered introverts whereas those who scored above the
mean were considered extroverts. Table 3 presents the distribution of respondents along the
introversion-extroversion scale.

Table 3. Distribution of students by Sex, Introversion, and Extroversion

Personality Trait Gender Percentage Percentage by Trait
N by Gender (%) (%0)
Male 81 42.25

Introverts Female 98 54.75 51.88
Male 102 61.45

Extroverts Female 64 38.55 48.12

3.1 Correlation between the Study Variables

Although studies have attempted to demonstrate, in different ways, the relationships between
sex/gender, personality measures of introversion-extroversion, and academic achievements,
as literature has shown in the present paper, it was considered worthwhile to examine the
same in the context of the present study. More clearly, it was thought that it would be illogical
to examine academic differences between introverts and extroverts, without actually
demonstrating the relationships between these variables and academic achievement in the
context of the present data.
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Table 4. Correlations between Sex, Activity, Sociability, and Academic performance

Sex Activity Sociability Sum of Academic
Activity
Performance
and
Sociability
Sex 1 279%* .260* 305%** .246*
Activity 1 314** .908** 799**
Sociability 1 482* 252%*
Sum of  Activity 1 .684%*
Sociability
Academic 1

** Correlation is significant at p < 0.01

* Correlation is significant at p < 0.05

Patterns of the relationships between academic performance and the three variables namely,
sex, activity, sociability, and the sum of activity and sociability are as shown in Table 4. As it
can be observed, sex correlated significantly with the academic performance although the
correlation coefficient seemed to be low, » = 0.25, p < 0.05). Individual activity correlated
with academic performance at » = 0.79, p < 0.01 whereas sociability correlated with academic
performance at » = 0.25, p < 0.01. This showed that activity had more predictive power on
academic performance than sociability. However, the two sub-scales positively correlated
with one another at » = 0.31, p < 0.01 showing that they were good predictors of each other.
Further, the inter-correlation between activity and sociability and the sum of the two was
found to be =0.91, p<0.01, and »=0.48, p<0.05 respectively. This, further, confirmed the fact
that the two scales were measuring the same aspect of behavior. Moreover, it was interesting
to note that the correlation between the sum of activity and sociability and academic
performance maintained high at =0.68, p<0.01. Together, these results confirmed that
introversion and extroversion correlated well with the individuals’ academic achievement,
and in this case, achievement in science subjects.

3.2 Comparing Performance between Introverts and Extroverts — Overall

The first objective of the study required a demonstration of the difference in performance
without taking gender into consideration. Regardless of gender, it was hypothesized that there
would be no significant difference in performance in science subjects between introverts and
extroverts. As presented in Table 5, statistical analysis showed that this hypothesis was
supported. An independent sample t-test comparing the two groups found that overall, there
was no significant difference in performance in science subjects between introverts (M =
54.22, SD = 15.31) and extroverts (M = 48.14, SD = 14.69); ¢ (345) = .53, p = .59 (two tailed).
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Moreover, the calculated magnitude of the differences in mean performance according to
Cohen (1988) (mean difference = 6.08, 95% CI: -5.75 to 1.52) was found to be very small
(eta squared = .003), confirming further that, when gender was not a factor, the differences in
performance between introverts and extroverts was not statistically worthwhile. However,
as it will be seen later, this was not the case when differences in performance between the two
personality trait dimensions were sought by gender/sex.

Table 5. Difference in science performance between Introverts and Extroverts

Group Statistics

Category N Mean Score Std Deviation Std. Error Mean

Average (%)
Personality Introverts 179 54.22 15.31 2.05
Extroverts 166 48.14 14.69 2.01
Independent Samples Test
Levene’s Test
for Equality of t-test for Equality of Means
Variances
F Sig. t df Sig. Mean Std. Error | 95%
(2-tailed) Difference Difference Confidence
Interval of the
Difterence
Lower Upper
Equal 339 0.17 .53|342.13 .59 6.08 2.90 575 1.52
var.
assumed
Introvert/
Equal 57133751 42 6.08 2.89 -5.61 148
Extrovert | 4.
not
assumed

3.3 Comparing Introversion-Extroversion and Academic Performance “Between” Sexes

The second objective required a demonstration of the difference in academic performance
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between the sexes. That is, comparing the performance of extrovert boys and extrovert girls
as well as introvert boys and introvert girls. The hypothesis was stated that there would be no
significant difference in performance in science subjects between boys and girls of the same
personality dimension. Results in Tables 6 and 7 demonstrate this comparison. With regard to
extrovert boys and extrovert girls (Table 6), an independent sample t-test conducted to
compare the two groups showed that there was significant difference in performance between
extrovert boys (M = 52.32, SD = 11.44) and extrovert girls (M = 43.96); t (166) = 2.95, p
= .004(two tailed). The strength of the difference was further calculated (mean difference =
8.36, 95% CI: -1.32 to .57) and according to Cohen (1988), rated as small (eta squared = .02).

Table 6. Comparing science performance between Extrovert boys and Extrovert girls Group
Statistics

Mean Score Std Deviation Std. Error Mean
Category Sex N
Average (%)
Extroverts Boys 102 5232 11.44 2.83
Girls 64 43.96 16.41 2.76

Independent Samples Test

Levene’s Test  t-test for Equality of Means
for Equality
of
Variances
F Sig. t df Sig. Mean Std. 95% Confidence
. . Error Interval of the
(2-taile  Differenc .
) Difference
d) e Differenc
e Lower  Upper
Equal wvar. | 1.51 0.06 2951635 .004 8.36 4.00 -1.32 0.57
assumed 4
Extrove
. Equal var. 291 | 162.0 .004 8.36 3.91 -1.25 0.49
Its
7
not
assumed

Likewise, Table 7 shows the mean difference in performance between introvert boys and
introvert girls. This time, an independent sample t-test conducted to compare the two groups,
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inverted the results, where unlike extrovert girls, introvert girls performed significantly
higher (M = 53.63, SD = 13.03) than introvert boys (M = 45.20, SD = 16.47), t (179) = 3.03, p
= 0.003(two-tailed). The strength of the difference was calculated (mean difference = 8.43,
95% CI: -3.10 to 1.47) and found to be small (eta squared = .02) according to Cohen’s (1988)
criteria.

Table 7. Comparing science performance between Introvert boys and Introvert girls

Group Statistics

Mean Score  Std Deviation  Std. Error

Category Sex N M
Average (%) can
Introverts Boys 81 45.20 16.47 2.79
Girls 98 53.63 13.03 2.65

Independent Samples Test

Levene’s
Test .
t-test for Equality of Means
for
Equality of
Variances
F Sig. t df Sig. Mean Std. Error | 95%
) ) ) Confidence
(2-tailed) Difference Difference
Interval of the
Difference
Lower Upper
Equal 1.24 113 3.03 | 176.78 .003 8.43 3.94 -3.10 1.47
var.
assumed
Introverts | Equal 297 | 176.02 .003 8.43 3.74 -3.05 1.39
var.
not
assumed

3.4 Comparing Introversion-Extroversion and Academic Performance “within” Sex

The third objective required demonstration of the difference in academic performance in
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science subjects within sex; that is, comparing the performance of extrovert and introvert
boys as well as the performance of extrovert and introvert girls. It was hypothesized that there
would be no significant difference in performance between boys and girls of different
personality dimensions. Results in Tables 8 and 9 demonstrate this comparison. With regard
to extrovert and introvert boys (Table 8), an independent sample t-test conducted to compare
the two groups found that extrovert boys had significantly higher average scores (M = 52.32,
SD = 11.44) compared to introvert boys (M = 45.20, SD = 16.47); t (183) = 3.05, p = .003
(two-tailed). The strength of the difference was calculated (mean difference = 7.12, 95% CI:
-0.48 to 3.26) and found to be small (eta squared = .01) according to Cohen’s (1988) criteria.

Table 8. Comparing science performance between Introvert and Extrovert Boys

Group Statistics

Mean Score  Std Deviation  Std. Error

Sex Category N M
Average (%) cal
Boys Introverts 81 45.20 16.47 1.61
Extroverts 102 52.32 11.44 1.52

Independent Samples Test

Levene’s Test  t-test for Equality of Means
for Equality of
Variances
F Sig. t df Sig. Mean Std. Error [95%  Confidence
. ) ) Interval of the
(2-tailed) Difference Difference |
Difference
Lower  Upper
Equal wvar.|1.97 0.18 3.05 [180.68 .003 7.12 2.28 -0.48 3.26
assumed
Introverts
Equal var. 3.03 [179.45 .003 7.12 2.15 -0.43 3.11
not assumed

Similarly, Table 9 gives a comparison between introvert and extrovert girls. An independent
sample t-test results showed that introvert girls performed significantly higher (M = 53.63,
SD = 13.03) compared to extrovert girls (M = 43.96, SD = 16.41); t (162) = 3.02, p = .002
(two-tailed). The calculated strength of the difference (mean difference = 9.67, 95% CI: -4.03
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to 1.30) was found to be small (eta squared = .02) according to Cohen (1988) criteria.

Table 9. Comparing science performance between Introvert and Extrovert Girls

Group Statistics

Mean Score  Std Deviation  Std. Error

Sex Category N M
Average (%) can
Girls Introverts 98 53.63 13.03 2.32
Extroverts 64 43.96 16.41 2.17

Independent Samples Test

Levene’s Test
for Equality of t-test for Equality of Means
Variances
95%  Confidence
) ) Interval of the
F Sig. t df Sig. Mean Std. Error | .
Difference
(2-tailed) Difference Difference
Lower  Upper
Equal wvar.|3.57 0.09 3.02 |[159.89 .002 9.67 3.28 -4.03 1.30
assumed
Introverts
Equal var. 291 |157.16 .002 9.67 3.07 -3.95 1.22
not assumed

Despite the consistent small strength of the difference between the comparison groups (the
effect size), in general, results of the present study indicated that while extrovert boys
performed better than introvert boys in science, girls reversed the phenomenon where
introvert girls performed better than extrovert girls. In other words, this analysis has shown
that extroversion has potentially higher predictive power for better performance in male
students whereas introversion has potentially higher predictive power for better performance
in female students in science subjects.
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4. Discussion and conclusion

The study presented in this paper aimed to explore the relationship between personality trait -
introversion-extroversion and academic achievement in science subjects among secondary
school students in Tanzania. Results showed that there was a significant difference in
performance between girls and boys of the different dimensions of this personality trait.
Introvert girls performed better than introvert boys, and consistently, better than their
counterpart extrovert girls. Likewise, extrovert boys performed better than extrovert girls, and
consistently, better than their counterpart introvert boys. This way, introversion was
considered to potentially predict girls’ better performance in science, whereas, extroversion
was considered to potentially predict better performance in boys. These results are consistent
with trait theorist who although they believe that personality traits are relatively stable over
time (Cobb-Clark & Schurer (2012), they also accept that their disposition may vary over
time and from place to place based on the culture and context in which individuals are
exposed (Thomson, 2005; Mathews ef al., 2003; Vedel & Poropat, 2017).

Given these results, it would then be logical for one to ask how, and perhaps, why would
introversion favor girls and extroversion favor boys, and particularly in such context as that
of this study? A study conducted by Peterson and Finneman (2000) found that learning
habits that involved working independently while collaborating with peers were the only way
that enabled female students to do better in mathematics and sciences. These learning
behaviors according to them, involved carefully choice of what task to do and persist at it
until it was accomplished. In their investigation on men and women learning styles, Goldberg
and Tarule (1996) described the feminine learning styles that fit well with introverted women
leading to their better academic achievement. According to them, when introverted women
hear a new or different idea, they set their doubts and disbeliefs aside and tune in carefully to
what others are saying. They try to see it from the other persons’ viewpoint and understand
their opinions as completely and deeply as possible. They cognitively go with them, wanting
to hear the other person’s views and understand why they think that way. Introvert women
seek to make sense of new ideas to grasp how they can be seen as accurate and useful.
According to Goldberg and Tarule (1996), this is their way of knowing which involves
empathy with the speaker so as to cooperatively assimilate and internalize the truth together,
thus make easier the grasp of the concepts and ideas. Greyson (1988) found that introverted
women were always an advantage in learning situations because of their tendency to dislike
superiority discourses, believe and working with others arguments, but without interfering or
influencing their thinking.

Talking about relating culture, personality, and performance, Myers (2000) pointed out that
this is like assessing who we are, what and how we do, and the outcome of the two. Citing
Emerson (1941), Myers (2000) added that the ancestor of every action that we do is our
thought. According to Myers, everything that we do starts from our thoughts, feelings, and
beliefs, and consistently, they become successful when they form a part of what society
expects of us. Children are brought up to identify with and to prefer the appropriate
behavioral patterns relevant to their ascribed gender roles attached to them by society.
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In many African societies, Tanzania included, the gender roles and behavioral expectations
attached to people tend to shape their ways of behaving in such a way that an ideal African
woman, for instance, would be expected to demonstrate behaviors closely related to
introversion dispositions. In African culture, women are supposed/ expected to be kind,
tender, caring, fond, and in some cases, submissive (Cornwall, 2005). In their everyday
conversation, they are expected to be less interruptive, more sensitive, politer, less cocky, and
able to tolerate others (Akure 2016; Cornwall, 2005). These dispositions are obviously
associated with introversion behavior. On the contrary, extroversion in women is likely to be
associated with misbehavior, disobedience, mischievousness, and the one that facilitates
breaking of the rules of the society. An extrovert woman may seem to be uncivilized, uncouth,
ill-mannered, and foul-mouthed (Cornwall, 2005). It is this society’s expectations on women
behavior which is likely to favor introverted girls, thus, make them feel accepted, and find
themselves in a comfort zone with an added motivation to learn and work hard and eventually
perform better as what the present study has found.

On the other hand, according to Cornwall (2005) and Akure (2016), in many African societies,
men tend to be found in the roles that demand social and physical power. They are the main
speakers on family and social matters, and in any case, when subjected to a group
constituting both genders, it turns out that they are automatically expected to lead and drive.
A man behaving sluggishly, unable to say and lead in matters related to society is likely to be
labeled with all negativities (Cornwall, 2005). Consequently, the cultural expectations of the
society and the believes associated with it, again favors and gives credit to extroverted
oriented men. It is thus, highly likely that in a learning situation such as in a science
classroom, where a great deal of interaction and engagement is required, will favor
extroverted oriented men as they would be in their social comfort zone.

Results of this study, have confirmed that a relationship exists between personality traits such
as introversion-extroversion, and academic achievement in such subjects as science, and
more particularly, in such contexts where there is a close relationship between personality
behaviors/characteristics and what the society favors. Discerning by gender, the study has
further shown that when gender orientations blend with personality orientations in a learning
situation, some groups may likely be favored over others. Given this, an attempt to recognize
and find out how personality behaviors, especially those ‘amplified’ by the social-cultural
beliefs and expectations could be accommodated or taken care of in classrooms would not be
worthless. In particular cases like Tanzania, where big classrooms and hence, overcrowded
lab and group activities are a common encounter, taking care of student personality behaviors
such as introversion-extroversion would be a worthwhile endeavor. Thus far, the findings of
the present study could have important implications as far as the teaching and learning of
science is concerned. These may include but are not limited to the need for teachers to find
out ways to help their students with respect to their personality characteristics; students
themselves be aware or be made aware of their personality characteristics so that they find
what works better for them within their learning environment. Also, schools at large to play
their role in socialization and development of better personality characteristics/behaviors
especially those that will work better for all gender, in various aspects of learning.
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