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Abstract 

This study investigated the big five personality factors as predictors of 
academic achievement in Senior Secondary Science. Descriptive survey 
design with correlational approach was adopted. 290 SS II students(Intact 
classes) from six randomly selected schools in Ijebu Ode metropolis 
participated. Instruments for data collection were the Big Five Personality 
Inventory (BFPI, r = 0.75), and the Science Achievement Test (SAT, r = 
0.71). Three null hypotheses were generated and tested at .05 alpha level. 
Pearson Product Moment Correlation and Multiple Regression Analysis were 
analyses techniques used. Result showed significant relationship between the 
big five factors and academic achievement in Science (r = .500, P < .05), the 
five personality traits (OCEAN) jointly predicted achievement which was 
significant at F(4,289) = 40.660, P < .05. Relatively the factors made 
positive,significant contributions.Agreeableness made the highest 
contribution of 25.2%, followed by openness 25.0% and conscientiousness 
23.8% contributions. Extraversion, neuroticism contributed 9.2% and 8.9% 
respectively which were not significant. It was concluded that the big five 
factors are important indices in academic achievement in senior secondary 
Science, with openness, conscientiousness and agreeableness making the 
most impact. Extraversion and neuroticism though made positive 
contributions are not necessary conditions for achievement. 
Recommendations were proffered.  
 

Keywords: Openness,Conscientiousness,Extraversion, Agreeableness, Neuroticism, 
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Science as a physical field is a very strong and indispensable tool in the 
development of all nations. The developments in technology, medicine, agriculture and 
even environmental protection and management depend mostly on Science. United 
Nations Environment Programme (UNEP) in its Agenda 21 on “Science for 
sustainable development noted that one role of science should be to provide 
information to better enable formulation and selection of environment and 
development policies in the decision-making process. It went ahead to state that, to 
fulfill this requirement, it will be essential to enhance scientific understanding, 
improve long-term scientific assessments, strengthen scientific capacities and ensure 
that the sciences are responsive to emerging needs. This statement underscores the 
importance of Science in National and human development. This therefore 
demonstrates the need to strengthen Science Education and encourage more students to 
go into scientific disciplines.  
 On the role of Science, Owolabi (2004) expressed that Science is an integral 
part of human life impacting on every sphere of it so much so, that it is intricately 
linked with a nations development Writing on the importance of science. Pujari(nd) 
wrote that if nations do not implement Science and Technology, then the chances of 
getting themselves developed becomes minimal and thus could even be rated as under-
developed nation. One of the major policy thrusts of National Economic 
Empowerment Development Strategy (NEEDS) (2004) is to strengthen Nigeria’s 
technological and scientific base by revamping technical vocational and 
entrepreneurial education and making optimal use of ICTs to meet the economy’s 
manpower needs. To achieve this, Science is very necessary. In their own contribution, 
Animasahun and Animasahun (2011) wrote that Science is important in the 
international job market. The greater the advances in scientific technology, the greater 
the demand for educated workers in these areas. In view of all these support and 
importance attached to Science and Science Education, it is expected that the 
achievement of students in the sciences at the secondary level would have improved 
but what is observed is a yearly drop in the achievement of students in the three 
sciences (Odiwamkpa, 2015).  
 This underachievement has become a major issue of concern to the 
government and other stakeholders in Science Education (Ariyo, 2011). Many parents 
have been frustrated because their wards could not read Science courses of their choice 
due to their inability to do well in the required science subjects. As a result, many 
researchers in the field of Science Education have swung into action to find the causes 
of underachievement in sciences. Some researchers like Yoloye (2004), Adeyemo 
(2005) identified several pedagogical factors, socio-psychological variables, Ezike, 
(2011) identified cognitive style and English Language proficiency of students as 
being responsible. Others like Okpala and Onocha (1995), Oyedeji(1996) in Adesoji 
and Fisuyi (2001) have implicated gender as one other factor that affects achievement 
in Sciences. Several interventions in the area of pedagogy strategies have been 
suggested and tried out without much impact to reverse the trend. It is therefore the 
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intention of this study to examine factors inherent in the learners which they naturally 
come into the classroom with. A group of these latent factors popularly called the Big 
Five are known to define the personality of individuals. 
 Personality has to do with individual differences among people in behaviour 
patterns, cognition and emotion. Personality also refers to the patterns of thoughts, 
feelings, social adjustments and behaviours consistently exhibited overtime that 
strongly influences one’s expectations, student perception, values and attitudes. It also 
predicts human reactions to other people, problems and stress (Krauskopf& Saunders, 
1994, Winnie and Grinttinger, 1973). According to Phares& Chaplin 
(1997),personality is that pattern of characteristic thoughts, feelings and behaviours 
that distinguishes one person from another and persists overtime and situations. From 
these definitions it can be inferred therefore that learners come into the classroom 
differently prepared with set characteristics that determine their levels of aspiration 
within the same classroom environment. The problem of organizing these into a 
reasonable identifiable whole falls on the teacher. According to Phares and Chaplin 
(1997) personality persists overtime and situations and therefore can influence varied 
activities in the classroom including academics. Personality is usually broken into 
components called the big five which constitute the five factor Model (Briley& 
Tucker-Drob, 2014).  

In psychology, the Big Five personality traits are five broad domains or 
dimensions of personality which are used to describe human personality (Costa & 
McCrae, 1992 in Wikipedia). The big five are collectively described as taxonomy of 
personality trait developed by Goldberg (1992). The factors are openness, 
conscientiousness, extraversion, agreeableness and neuroticism, represented with the 
acronym OCEAN, (Atkinson, Atkinson, Smith, Daryl, Nolen-Hoeksena, 2000). 
According to O’Connor (2002), these five overarching domains have been found to 
contain and subsume most known personality traits and are assumed to represent the 
basic structure behind all personality traits and hence could play a part in the academic 
achievement of students in the Sciences.  

Openness, described as openness to experience is a general appreciation for 
art, emotion, adventure, unusual ideas, imagination, curiosity and variety of 
experience. People who are open to experience are intellectually curious, open to 
emotion, sensitive to beauty and willing to try new things. They tend to be, when 
compared to closed people, more creative and more aware of their feelings. They have 
a facility for thinking in symbols and abstractions far removed from concrete 
experiences (McCrae & Costa, 1987). 

Conscientiousness is a tendency to show self-discipline, act dutifully and aim 
for achievement against measures or outside expectations. It is regarded as efficient or 
organized versus easy-going or careless. It is related to the way in which people 
control, regulate and direct their impulses. High score on conscientiousness indicate a 
preference for planned rather than spontaneous behaviour (Costa & McCrae, 1992). 
This trait is known to decline among older adults.  

Big Five Personality Factors as Predictors of Academic Achievement in Senior Secondary 
School Science 
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Extraversion, a personality type that is characterized by breadth of activities as 
opposed to depth, surgency- a trait aspect of emotional reactivity in which a person 
tends towards high levels of positive affect (Blandon, Calkins, Keane, O’Brien, 2010). 
The trait is marked by pronounced engagement with the external world. People with 
this trait interact with people and are often perceived as full of energy, are enthusiastic, 
action oriented, possess high group visibility, like to talk and assert themselves.   
Agreeableness; has a tendency to be compassionate and cooperative rather than 
suspicious and antagonistic towards others. It is a measure of one’s trusting and helpful 
nature, and whether a person is generally well tempered or not. The trait reflects 
general concern for social harmony, getting along with others. People high on 
agreeableness are generally considerate, kind, generous, trusting and trustworthy 
helpful, and willing to compromise their interest (Rothmann&Coetzer, 2003).  

Neuroticism as described by Jercenimus, Riese, Sanderman&Ormel (2014) is 
a tendency to experience negative emotions like anxiety, anger, depression and has 
been termed emotional instability. Norris, Larsen, and Cacioppo (2007) wrote that 
neuroticism is intertwined with low tolerance for stress or aversive stimuli. 
Neuroticism is associated with larger and more prolonged electrodermal responses to 
emotionally evocative pictures. Those with scores high in neuroticism are emotionally 
reactive and vulnerable to stress, interpret ordinary situations as threatening and minor 
frustrations as hopelessly difficult. As their negative emotional reactions persist for 
unusually long periods of time, they are often in bad mood. 

Several empirical studies have been done on the Big five personality factors 
with differing outcomes. Akomolafe (2013) in a study with secondary school students 
in Ondo State, Nigeria,found that a significant relationship exists between the big five 
personality factors and students’ academic achievement. Nye, Orel and Kochergina 
(2013), Komarraju, Karau, Schmeck and Avdic (2011) also have results of their 
studies favouring the big five personality traits.However, the findings of Ghazi, 
Shahzada and Ullah (2013) in their study with secondary school students of Khyber 
Pakhtunkhwa, Pakistan show that the big five factors have no relationship with 
academic achievement.Nye et al (2013) working with Russian University students 
found that introversion,agreeableness, neuroticism and openness to experience have 
observable ties to academic  performance but consciousness was insignificant for 
success. Chowdhury (2006) found that students’ personality traits except extraversion 
positively and significantly predicted students’ overall grades, extraversion is 
positively related but the relationship was not statistically significant. Different 
researchers working on the relationship between the individual factors and academic 
achievement have yielded inconsistent results. For example, Smidt (2015) working 
with 567 College and 270 University students in Germany found that students with 
higher conscientiousness had better College and University GPAs. However, 
Paunonen and Ashton (2001) who worked earlier got a contrary result with 
undergraduate psychology students in Ontario, Canada. Researchers like Hakimi, 
Hejazi and Lavasani (2011) also found that jointly the five personality factors 
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(openness, conscientiousness, extraversion, agreeableness and neuroticism) predicted 
achievement while Ghazi et al (2013) had a contrary result. 
 
Statement of the Problem 
Academic achievement and its inverse underachievement, in most educational climes 
have constituted a challenge to stakeholders in the education industry. At the senior 
secondary school level where the bulk of the prospective undergraduates are found, 
present a more difficult situation. Researches have therefore been done to unravel the 
fundamental cause(s) of underachievementamong secondary school science students 
without a clear cut solution being proffered. It is on the strength of this that this study 
investigated a student-related innate property –the students’ personality characteristics 
(the big five factors) to see if a relationship exists between them and academic 
achievement of senior secondary school students in Science and possibly determine the 
extent of prediction by each component of the Big five.  
 
Variables of the Study 
The Big five personality factors operating at five levels of openness, 
conscientiousness, extraversion, agreeableness and neuroticism constitute the 
independent variables while academicachievement in science is the dependent 
variable.  
 
Purpose of the Study 
The study intends to find out if actuallythe big five personality factors have any 
relationship with the achievement of students and also to determine the extent to 
whichthese factorscan predict achievement relatively and jointly. 
 
Research Hypotheses 
The following null hypotheses were formulated and tested at .05 alpha level of 
significance to chart the direction for the study. 
HO1:  There is no significant relationship between the big five factors and students’ 
academic achievement in Senior Secondary School Science. 
HO2: There is no significant composite contribution of Big Five personality factors to 
students` achievement in Senior Secondary School Science. 
HO3:There are no significant relative contributions of openness, conscientiousness, 
extraversion, agreeableness and neuroticism to students` academic achievement in 
Senior Secondary School Science. 
  

Big Five Personality Factors as Predictors of Academic Achievement in Senior Secondary 
School Science 
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Methodology 
Design 
The design employed for this study is the descriptive survey of the correlational type. 
 
Population  
The target population for the study was all the Senior Secondary 
SchoolSciencestudents in the fifteen Senior Secondary Schools in Ijebu Ode Local 
Government Area of Ogun state. 
 
Sample and Sampling Technique 
Six Senior Secondary Schools were selectedby simple random samplingfrom the 
fifteen Senior Secondary Schools. In these schools, intact classes were used and a 
sample oftwo hundred and ninety four SS IIScience studentstook part in the study.  
 
Instruments 
The instruments used for data collection are the Big Five Personality Inventory (BFPI) 
and Science Achievement Test (SAT) 
 
Big Five Personality Inventory (BFPI) 
This instrument uses the Big-Five Factor Markers from the International Personality 
item Pool, developed by Goldberg (1992). Most of the vocabularies of the 50 items 
were left as they were but some words were matched with their alternatives or 
synonyms due to the academic level of the sample of this study to enhance 
comprehension or thorough understanding. For example, the word “blue” was 
matched/substituted with one of its synonyms “depressed”. The instrument measures 
what many psychologists consider to be the five fundamental dimensions of 
personality that is, openness, conscientiousness, extraversion, agreeableness and 
neuroticism (OCEAN). Thestructure of the instrument is based on the four-point 
RensisLikert scale. Students responded to every statement by selecting one of the 
possible responses of strongly agree (SA), agree (A), disagree (DA) and strongly 
disagree (SD) that most closely reflects him/her on each item statement. The 
instrument was then administered to a sample of SSII Science students that were not 
part of the main study. Cronbach’s coefficient alpha was computed to determine the 
internal consistency reliability of the instrument and the value obtained was 0.75 
 
Science Achievement Test (SAT):This achievement test was developed by the 
researchers. It was designed for Senior Secondary SchoolScience Students. It consists 
of thirty items taken from the SSII Syllabus of Ogun State Schools(Ten questions each 
from Biology, Chemistry and Physics). All the topics chosen have been treated by the 
sampled schools. The SAT is a multiple choice objective test with four options lettered 
A-D.The achievement test was face and content validated and administered to a school 
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that was not part of the study sample. Data generated were used for the calculation of 
reliability using Kuder-Richardson-20and the coefficient was 0.71. 
 
Data Analysis 
The Pearson Product Moment Correlation Coefficient was used to determine whether a 
relationship exists between the independent variables and the dependent variables. 
Simultaneous Multiple Regression Analysis was used to determine how the Big Five 
personality factors predicted academic achievement in Science relatively and jointly. 
 
Results 
HO1: There is no significant relationship between theBig Five personality factors and 
students’ achievement in Science.This hypothesis was tested with Pearson Product 
Moment Correlation Coefficient and the result is presented in table 1 below. 
 
 
Table1:  Summary of Pearson Product Moment Correlation Coefficient Showing 
Relationship between Big Five Personality factors and achievement in Science 

Variable Number Mean Std 
dev. 

r Sig Remark 

Personality factors 
 
Sc.Achievement 

290 
 
290 

102.7 
 
20.7 

9.08 
 
6.64 

 
.500* 

 

 
.006 

 
Significant 
 

       *P < 0.05 
 
 Results of analysis show that the correlation coefficient(r) is significant at P<.05 (r= 
.500,P<.05). This implies that the null hypothesis of no significant relationship is 
rejected indicating a significant relationship between Big Five personality factors and 
students` academic achievement in Science. 
 
HO2: There is no significant composite contribution of Big Five personality factors to 
students` achievement in Senior Secondary School Science. This hypothesis was tested 
with Simultaneous Multiple Regression Analysis and the results are presented in the 
following tables. 
 
  

Big Five Personality Factors as Predictors of Academic Achievement in Senior Secondary 
School Science 
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Table 2. Model Summary of the R, R Square and Adjusted Rsquare in the 
Multiple Regression Analysis 

Model                    R                R square                    Adjusted                         SE 
of the 
 R square                          Estimate 
 
1                         .603a                 .364                               .3525.344 

a. predictors: (constant), openness, conscientiousness, extraversion, agreeableness, 
neuroticism 
 
 From the table above, the coefficient of determination, (R2) representing the amount 
of variability in the criterion variable due to difference in the scores on the predictor 
variables is .364. This indicates that 36.4percent of the variance in the dependent 
variable (achievement) is explained by the independent variables. So the five 
personality traits positively influenced achievement to the tune of 36.4%. The 
remaining unexplained 63.6% could be attributed to the effect of some other factors 
not considered by this study. 
 
Table 3:ANOVA Summary of Significance Level in the Multiple Regression 
Analysis 
ANOVAb 

Model                     Sum of squares  dfMean Square         F          Sig 
1        Regression                4694.341                 4            1173.583             40.660 
.000a 
             Residual                    8225.931                  285                  28.863 
             Total                         12920.272                 289 

a. predictors: (constant), openness, conscientiousness, extraversion, agreeableness, 
neuroticism 
b. dependent variable: Achievement of students 
 
Though the R2 is slightly low (Table 2), the Analysis of Variance is highly significant 
(0.000, F (4,289) =40.660 P< 0.05). This indicates that there is a statistically significant 
composite contribution of the independent variables. Therefore it can be assumed that 
the independent variables (openness, conscientiousness, extraversion, agreeableness 
and neuroticism)reasonably predicted achievement in Senior Secondary Science.The 
statistical implication is that a significant relationship exists between the independent 
variable and the dependent variable.The null hypothesis is therefore rejected. 
 
HO3:There are no significant relative contributions of openness, conscientiousness, 
extraversion, agreeableness and neuroticism to students` academic achievement in 
Senior Secondary School Science. This hypothesis was tested with Simultaneous 
Multiple Regression Analysis and the results are presented in the following tables. 
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Table 4: The Beta (β) Coefficients in the Multiple Regression Analysis Showing 
Relative Contributions of the Big Five Factors to Achievement in Science. 

Coefficientsa 
Unstandardized coefficients     Standardized coefficients 
Model                                              B                   SE                        Beta                       
t              Sig 
1            (Constant)                     -21.661             3.794                          -5.710            
.000 
             Openness        .208                .050                      .250       4.140            .000 
             Conscientiousness             .307                .072                      .238     4.269            
.000 
             Extraversion                       .161                .084                      .092  1.922            
.056 
             Agreeableness                    .581                .138                      .252                       
4.213   .000 
             Neuroticism                       .173                .119                      .089                       
1.456           .146 

a. Dependent Variable: Achievement of students 
 
In this table, the Beta (β) weightings of the five predictor variables are provided in the 
standardized coefficient column. The constant is -5.710. Relative to each other, 
openness hadpositive effect on achievement. (β = .250) and this was statistically 
significant at (0.000, P< 0.05), conscientiousnesshad positive effect on achievement (β 
= .238) and this was statistically significant at (.000, P< 0.05), extraversion hadpositive 
effect on achievement (β = 0.092) and this was slightly not statistically significant at 
(0.056, P>0.05), agreeableness hadpositive effect on academic achievement in Science 
(β = 0.252) and was significant at (.000, P< 0.05) and lastly neuroticism 
alsohadpositive effect on achievement (β = 0.089) and  was statistically not significant 
at (0.146, P> 0.05). From the result presented, it can be observed and concluded that of 
the five personality types, three(Openness Conscientiousness and Agreeableness) had 
statistically significant effect on achievement of students in Senior Secondary School 
Science while extraversion and neuroticism had no significant effect. Their different 
Beta values represent their relative contributions to achievement in Science. Openness 
contributed 25.0%, conscientiousness contributed 23.8%, extraversion contributed 
9.2%, agreeableness made a contribution of 25.2% while neuroticismmade a 
contribution of 8.9%. Therefore, their predictive powers on achievement inScience is 
in the order;Agreeableness (25.2%) >Openness (25.0%) >Conscientiousness(23.8%) 
>extraversion (9.2%) > neuroticism (8.9%).  
 
 
  

Big Five Personality Factors as Predictors of Academic Achievement in Senior Secondary 
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Discussion 
Result of dataanalysis on hypothesis 1 showed that a significant relationship 

exists between the big five personality factors and students’ academic achievement in 
Science. This result is not in consonance with the findings of Ghazi, Shahzada and 
Ullah (2013) in their study with secondary students of Khyber Pakhtunkhwa, Pakistan. 
However, it agrees with the findings of Akomolafe (2013) in a study with secondary 
school students in Ondo State, Nigeria,Nye, Orel and Kochergina (2013) and 
Komarraju, Karau, Schmeck and Avdic (2011).  

For hypothesis 2, it was also found that jointly the five personality factors 
(openness, conscientiousness, extraversion, agreeableness and neuroticism) predicted 
achievement to the extent of 36.3% which was found to be significant at (0.000, F (4,293) 
= 32.871 P< 0.05).This result acquiesces with Akomolafe(2013), Hakimi, Hejazi and 
Lavasani (2011), but dissents with Ghazi et al (2013). 
Relatively, the personality dimensions significantly and positively predicted academic 
achievement except extraversion and neuroticism whose predictions were not 
significant. The findings of Chowdhury (2006),Noftle and Robins (2007) also found 
that extraversion does not have relationship with college performance but had a 
positive contribution.On the contrary, Chowdhury (2006) foundthat neuroticism made 
a significantly positive contribution to students’ academic 
achievement.Openness,conscientiousness and agreeableness made the highest 
significant positive contribution to academic achievement in Science. This finding is in 
line with the characteristics of these personality types. People who are high on 
conscientiousness show self-discipline, act dutifully and aim for achievement.Eyong, 
David, and Umoh (2014) citing Chowdhury and Gosling (2008) noted that the reason 
for the correlation include organization, carefulness, discipline, goal setting and level 
of diligence associated with people high in conscientiousness. Smidt (2015) working 
with 567 College and 270 University students in Germany found that students with 
higher conscientiousness had better College and University GPAs. However, 
Paunonen and Ashton (2001) got a contrary result with undergraduate psychology 
students in Ontario, Canada. Also people that are high on agreeableness tend to be 
highly cooperative and tolerant and with this type of characteristics, they learn fast 
from colleagues.The findings of Eyong et al (2014) concur with the result of this study 
on agreeableness. People that are high on openness are intellectually curious which 
might account for the significant positive contribution. This finding supports that of 
Akomolafe (2013) but disagrees with Nye et al (2013) on conscientiousness. 
 
Conclusion 
It was concluded that the big five personality factors are important indices in the 
academic achievement of students in senior secondary science, with openness, 
conscientiousness and agreeableness making the most impact. Extraversion and 
neuroticism though made positive contributions are not necessary conditions for 
achievement to take place.   
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Recommendation 
From the results of this study, the following recommendations were made;  

1. Training programmes directed at building strong and virile characteristics in 
the students should be organized by the government and its youth agencies, 

2. Teachers and parents should assist these young ones to develop sense of 
appreciation, adventure, self-discipline, cooperation, co-existence and trust for 
one another, 

3. Parents at the onset should understand their children and adopt a parenting 
approach or style that will be suitable for the development of favourable 
temperament devoid of aggressive tendencies, 

4. Parents and older siblings should exhibit a set of emotional, cognitive and 
behavioural patterns worthy of emulation and lastly  

5. Counseling should be taken very seriously both at the school and home fronts. 
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