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INTRODUCTION 

n spite of the important position of biology 

among other sciences and science related 

disciplines, students’ achievement has 

consistently been shown to below expectation as 

observed by (Usman & Bichi, 2016). The low 

achievement in biology has continued to attract 

attention and studies to identify students’ 

variables that affect performance and how such 

variables predict performance.  Several studies 

indicated that students’ variables hindering the 

learning of biology such as  interest (Avis, 2011), 

emotional intelligence (Nabeel & Nazir, 2003) and 

Adeyemo (2007), Reasoning ability (Mari, 2012), 

memory capacity (Alloway, 2008) and intelligence 

(Sternberg, 2012) The emphasis of the present 

research is to determine whether emotional 

intelligence, reasoning ability memory-capacity  
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and intelligence are 

predictors of 

students’ academic 

achievement since 

there are scanty 

researches on these 

variables in a 

combine form. 

Though several 

literatures show 

emotional 

intelligence, 

reasoning ability, 

memory capacity 

and intelligence that 

affect students’ 

academic 

achievement, 

however, there is 

paucity of such 

literature in Nigeria. 

From the foregoing, 

it is evident that 

emotional 

intelligence, 

reasoning ability, 

memory capacity 

and intelligence of 

students relate to 

academic 

achievement but it 

has not been well 

established the 

magnitude of such 

relationships and 

study. Study subjects were selected using simple 

random sampling (draw from the hat method). 

Ex-Po-Factor design involving correlation study 

was adopted for the study. Four instruments 

used for data collection were TEIQue, GALT, MIA 

and RPMT with reliability coefficient obtained at 

0.86, 0.73, 0.84 and 0.92 respectively, while, the 

subjects Grade Point Average (GPA) was used to 

measure their academic achievement. Five 

research questions were stated for this study. 

The research questions were analysed using 

correlation and regression analysis. Major 

finding of the study shows that, there was a 

positive relationship between emotional 

intelligence, reasoning ability, memory-capacity, 

intelligence and academic achievement and that 

all the independent variables are good 

predictors to academic achievement but at 

different rate. Based on this, it was concluded 

that emotional intelligence, reasoning ability, 

memory capacity and intelligence are good 

predictors to academic achievement in biology 

and that reasoning ability is the best predictor to 

academic achievement than other variables.  It is 

therefore recommendations that students of all 

levels should be exposed to emotional 

intelligence, reasoning ability, memory-capacity 

and intelligence skills in addressing students 

with academic problems. 

 

Keywords: Emotional Intelligence, Reasoning 

Ability, Memory-Capacity, Intelligence and 

Academic Achievement. 
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which among them best predict academic achievement of students in a 

combined form.  

The term Emotional-Intelligence (EI) is defined as the subject of social 

intelligence that involves the ability to monitor one’s own and other’s 

feelings and emotions, discriminate among them and use the 

information to guide one’s thinking and actions (Salovey & Mayer, 1990). 

Bhadouria (2013) observed that emotional intelligence is highly beneficial 

in the areas of education, work, and mental health. Emotional 

intelligence helps learners to master their  emotions which if 

uncontrolled affect individuals state of mind, thinking and reasoning 

ability. Thus, those with high emotional intelligence are able to manage 

their emotions very well which suggests a possible positive relationship 

with perform. Nabeel & Nazir, (2003) opined that teaching emotional 

skills is very important at school; it can affect academic achievement 

positively not only during the year they are taught, but during the years 

that follow as well. 

Reasoning is the cognitive process of looking for reasons, beliefs, 

conclusion, actions or feelings.  Reasoning ability skills like storage skills, 

retrieving skills, matching skills and execution skills are required for 

proper cognitive functioning (Ibegbunam & Ngini, 2011). These skills are 

required in solving problems, acquiring knowledge and there is always 

emphasis that education should develop higher order thinking skills for 

example strategic teaching and cognitive skills.  It is also the reason it 

seems reasonable that reasoning ability can   predict the performance of 

students. The results of Sungur et al. (2001)  indicated it that reasoning 

ability significantly relate with achievements while Tekkaya and Yenilmez 

(2006) discovered that reasoning skill was the chief predictor of 

understanding, showing 31% of variation.  

Memory-Capacity is the ability to temporarily hold and manipulate task-

relevant information in mind in order to guide future actions.  It is 

thought to underlie a wide range of complex cognitive abilities such as 

reasoning, problem-solving, decision-making and comprehension 

(Baddeley, 2003; Just & Carpenter, 1992). Memory-Capacity (MC) allows 

people to understand their immediate environment, to retain 

information about their immediate past experience, to solve problems 
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and to formulate, relate and act upon current goals. Engle (2015) argued 

that MC “is not really about storage or memory per se, but about the 

capacity for controlled, sustained attention in the face of interference or 

distraction. Individual differences in working memory capacity had 

significant consequences for children’s ability to acquire knowledge and 

new skills (Cowan & Alloway, 2008). They also reported that children 

with poor working memory capacity were more likely to perform poorly 

in key learning outcomes such as reading and math and to be inattentive, 

forgetful and easily distracted, leading to careless mistakes, especially in 

writing and solving problems.  

One of the most common definitions of Intelligence is that it is a 

capability of cognitive nature, and acts as the basis for thinking, learning, 

and everyday problem-solving, with varying degrees of alertness or 

preparedness. Thus, it would be fair to define intelligence as a capability 

to use experience for learning, and to be able to form and choose 

environments, as well as an individual’s adaptability to these 

environments (Sternberg, 2012). It is a construct that fluctuates through 

different ages, as well as cohort groups, cultural and ethnic groups 

(Sternberg, 2012). For example, there is substantial evidence that people 

of Asian origin tend to score highest, followed by Caucasian and African 

American (Sternberg, 2012). Gottfredson (1997) believes that the more 

complex the work, the higher the usefulness of general intelligence. 

Since educational success concerns highly complex processes, such as; 

planning, the division of labor and problem solving, general nonverbal 

intelligence can thus be inferred to predict academic success strongly. 

Moreover, Gottfredson’s paper states how different IQ levels interact 

with various learning skills. People with lower general intelligence up 

until the threshold of IQ of 95 need to be explicitly provided with 

instructions and also need continual guidance in their learning. However, 

individuals whose IQ is over 110 can more readily learn autonomously, are 

more self-directed, synthesize different, and more, abstract information 

and infer conclusions from this information (Gottfredson, 1997; 

Gottfredson, 2005). 

The need to boost academic performance of learners especially in 

biology  
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is of great concern and literature  abound of studies that investigate 

effects of instructional strategies on academic performance.it worth 

noting, that knowing learners variable that come to play in the class do 

affect performance and is reasonable to establish the relationship with 

performance and to what extend they can be used to predict 

performance.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

 

Research Questions 

1. What is the relationship between emotional intelligence and 

academic achievement in biology among undergraduate biology 

education students in North-Central universities, Nigeria? 

2. What is the relationship between reasoning ability and academic 

achievement in biology among undergraduate biology education 

students in North-Central universities, Nigeria? 

3. What is the relationship between memory-capacity and academic 

achievement in biology among undergraduate biology education 

students in North-Central universities, Nigeria? 

4. What is the relationship between intelligence and academic 

achievement in biology among undergraduate biology education 

students in North-Central universities, Nigeria? 

5. Which among emotional intelligence, reasoning ability, memory 

capacity and intelligence predict academic achievement in biology 

among undergraduate biology education students in North-

Central Universities, Nigeria? 

 

METHODOLOGY 

The study employed Ex-Po-Factor design that employed correlational 

studies. It is correlational because attempt was made to establish the 

type of relationship that exists among the variables and determined 

which of them more reliable predictor of achievement is. In this design, 

the instruments used for data collection were Trait Emotional 

Intelligence Questionnaire (TEIQue), Group Assessment for Logical 

Thinking (GALT), Metamemory in Adulthood Questionnaire (MAQ) and 

Raven’s Progressive Matrices Test (RPMT). The four instruments were 

validated by two professors from department of Psychology, Ahmadu 
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Bello University, Zaria. The instrument TEIQue has the reliability 

coefficient of 0.86, GALT has reliability coefficient of 0.81, MAQ has the 

reliability coefficient of 0.84 and RPMT has the reliability coefficient of 

0.88. The reliability was determined after pilot testing using split half. 

The population for the study comprised of all the 200 levels B.Sc (Ed) 

biology students of the federal Universities in North-Central, Nigeria. The 

universities are located in Abuja, Benue, Kwara, Niger, Plateau, Nasarawa 

and Kogi states. Each of the states has only one federal university with 

population of 359 students with average age of 22 to 24 years. Simple 

random sampling technique (draw from the hat) was used in selecting 

the universities. Five federal universities within North-Central Nigeria 

were selected with intact class sample size of 327. Since the research is 

correlation in nature, the population is manageable. 

The data for the study was collected by administering the four 

instruments and the data were analyzed using SPSS 20.0V. The research 

questions were answered using Correlation analysis and regression 

analysis. The results of the analysis are presented below: 

Research Question 1: What is the relationship between emotional 

intelligence and academic achievement of biology undergraduate 

students in North-Central Universities, Nigeria? The data collected to 

answer research question one, was analyzed using scatterplot Bivariant 

graph and correlation as shown in Figure 1, Table 1. 

Scatterplots are typically used to explore the relationship between two 

continuous variables. The scatterplot give you an indication of whether 

your variables are related in linear or curvilinear fashion. Scatterplot also 

indicate whether your variables are positively related or negatively 

related. For positive correlation, the points form a line pointing upwards 

to the right that is they start low on the left-hand side and move higher 

on the right. For negative correlation, the line starts high on the left and 

moves down on the right. 

Scatterplot also provides a general indication of the strength of 

relationship between two variables. If the relationship is weak the points 

will be all over the place, in a blob-type arrangement. For a strong 

relationship the points will form a vague cigar shape, with a definite 

clumping of scores around an imaginary straight line.  
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Figure 1: Scatterplot Bivariant Graph between Emotional 

Intelligence and Academic Achievement of Biology Students 

 

Table 1: Correlation between Emotional Intelligence and Academic 

Achievement 

Variable N R Sig

. 

Emotional Intelligence vs Acade

mic Achievement 

32

7 

.388*

* 

.00

0 

 

 

Figure 1 and Table 1 revealed that there was a moderate positive 

correlation (r=0.388) between emotional intelligence and academic 

achievement of biology students. This is so because the point’s form a 

line pointing upwards to the right that is they start low on the left-hand 

side and move higher on the right-hand side and the r- value is not 

carrying a negative sign. The graph and the table also revealed moderate 

relationship between the two variables; emotional intelligence and 

academic achievement since the points form a vague cigar shape with a 
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definite clumping of scores around an imaginary straight line and the r- 

value is more than 0.29 according to Cohen, (1988) stated that r- value 

from 0.10-0.29 for low correlation, 0.30-0.49 for moderate correlation 

and 0.50-1 for high correlation. This implies that, students with moderate 

levels of emotional intelligence shows moderate levels of academic 

achievement. 

Research Question 2: What is the relationship between reasoning ability 

and academic achievement of biology undergraduate students in North-

Central Universities, Nigeria? The data collected to answer research 

question two, was analysed using scatterplot Bivariant graph and 

correlation as shown in Figure 2 and Table 2. 

 

 
Figure 2: Scatterplot Bivariant Graph between Reasoning Ability 

and Academic Achievement of Biology Students 

 

Table 2: Correlation between Reasoning Ability and Academic 

Achievement 

Variable N R Sig. 

Reasoning Ability vs  Academi

c Achievement 

32

7 

.758*

* 

.00

0 
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Figure 2 and Table 2 revealed high positive correlation (r= 0.758) 

between reasoning ability and academic achievement of biology 

students. It is positive correlation because the point’s form a line 

pointing upwards to the right that is they start low on the left-hand side 

and move high on the right-hand side and the r- value is not carrying a 

negative sign. The graph and the table also revealed high relationship 

between the two variables; reasoning ability and academic achievement 

since the points form a vague cigar shape with a definite clumping of 

scores around an imaginary straight line and the r- value is greater than 

0.50. This implies that, students with high levels of reasoning ability 

shows high levels of academic achievement. 

Research Question 3: What is the relationship between memory-capacity 

and academic achievement of biology undergraduate students in North-

Central Universities, Nigeria? The data collected to answer research 

question three, was analysed using scatterplot Bivariant graph and 

Correlation analysis as shown in Figure 3 and Table 3. 

 
Figure 3: Scatterplot Bivariant Graph between Memory-Capacity 

and Academic Achievement of Biology Students 
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Table 3: Correlation between Memory Capacity and Academic 

Achievement 

Variable N R Sig. 

Memory Capacity vs Academi

c Achievement 

32

7 

.666*

* 

.00

0 

 

Figure 3 and Table 3 shows high positive correlation (r= 0.666) between 

memory-capacity and academic achievement of biology students. The 

graph and the table also revealed high relationship between the two 

variables; memory-capacity and academic achievement since the points 

form a vague cigar shape with a definite clumping of scores around an 

imaginary straight line and the r- value was not carrying a negative sign. 

This implies that, students with high levels of memory-capacity shows 

high levels of academic achievement. The figure and table also revealed 

that increase in memory-capacity leads to increase in academic 

achievement. 

 

Research Question 4: What is the relationship between intelligence and 

academic achievement of biology undergraduate students in North-

Central Universities, Nigeria? The data collected to answer research 

question four, was analysed using scatterplot Bivariant graph and 

correlation analysis as shown in Figure 4 and Table 4. 

 
Figure 4: Scatterplot Bivariant Graph between Intelligence and 

Academic Achievement of Biology Students 
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Table 4: Correlation between Intelligence and Academic Achievement 

Variable N R Sig. 

Intelligence vs  Academic 

Achievement 

327 .693** .000 

 

Figure 4 and Table 4 shows high positive correlation (r= 0.693) between 

intelligence and academic achievement of biology students. The graph 

and the table also revealed high relationship between the two variables; 

intelligence and academic achievement since the points form a vague 

cigar shape with a definite clumping of scores around an imaginary 

straight line and the r- value is greater than 0.50. This implies that, 

students with high levels of intelligence shows high levels of academic 

achievement. The figure and the table also show that increase in 

intelligence leads to increase in academic achievement. 

Research Question 8: Which among emotional intelligence, reasoning 

ability, memory capacity and intelligence predict academic achievement 

in biology among undergraduate biology education students in North-

Central Universities, Nigeria? The data collected to answer research 

question eight, was analyzed using regression analysis statistics as 

shown by matrix scatter Figure 5 and Table 5 

 
Figure 5: Scatter Matrix Graph between Emotional Intelligence, 

Reasoning Ability, Memory Capacity, Intelligence and Academic 

Achievement of Biology Education Students. 
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Table 5: Regression Analysis of Emotional Intelligence, Reasoning 

Ability, Memory      Capacity and Intelligence on Academic 

Achievement of Biology Students 

Variable N R R2 R2 

Adjusted 

Coefficient 

Beta 

Sig. 

Emotional 

Intelligence 

Reasoning Ability 

Memory Capacity 

Intelligence 

327 

327 

327 

327 

.388** 

.758** 

.666** 

.693** 

.724 

.724 

.724 

.724 

.720 

.720 

.720 

.720 

.112 

.436 

.207 

.305 

.000 

.000 

.000 

.000 

Dependent Variable: Academic Achievement 

 

From table 5 regression analysis was used to established relationship of 

four independent variables (emotional intelligence, reasoning ability, 

memory-capacity and intelligence) to predict levels of academic 

achievement of biology undergraduate students. The table revealed a 

moderate and high positive relationship among the variables; emotional 

intelligence, reasoning ability, memory-capacity, intelligence and 

academic achievement, with correlation coefficients as r= .388, r= .758, 

r= .666, r= .693 and r= 1.000 respectively at P< .005 level of significance. 

It is only the emotional intelligence r= .388 that is moderately correlated 

to academic achievement while reasoning ability, memory-capacity and 

intelligence are high positively correlated to academic achievement since 

their r – values are more than . 50. 

 

DISCUSSION OF THE RESULTS 

Result in table 1 shows that there is a moderately positive significant 

relationship between emotional intelligence and academic achievement 

of biology undergraduate students in north-central zone, Nigeria. The 

positive relationship shows that emotional intelligence is a predictor to 

academic achievement of biology students. The finding of this study is in 

agreement with that of Rozell et al. (2002); David et al. (2005); Singh et 

al. (2009) who reported a positive significant relationship between 
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emotional intelligence and GPA that students with high emotional 

intelligence did well in almost all of their courses compared to students 

with low emotional intelligence skills. The finding of this study is in 

disagreement with that of Johnson (2008) who reported no significant 

correlation between emotional intelligence and academic performance 

on the basis of the GPA. Result in table 2 shows that a highly positive 

significant relationship exist between reasoning ability and academic 

achievement of biology undergraduate students in north-central zone, 

Nigeria. The finding revealed that a reasoning ability is a predictor to 

academic achievement of biology students. The finding of this study is in 

agreement with that of Ertepmar (1995); Cavallo (1996); Abisamra 

(2000); Oloyede (2012); Mari (2012) who found that formal reasoning 

ability is a strong predictor to academic achievement of students. The 

finding of this study disagreed with that of Kunchon (2012); Caren et al. 

(2016) who reported that reasoning ability does not predict academic 

performance of students. Result in table 3 shows that a highly positive 

significant relationship exists between memory-capacity and academic 

achievement of biology undergraduate students in north-central 

universities, Nigeria. The table revealed that memory-capacity is a good 

predictor to academic achievement of biology students. The finding of 

this study is in line with that of Alloway et al. (2005); Bull (2008); Hunda 

et al (2009); Swanson (2016) who revealed that students with high 

working memory-capacity have advantage to perform better than 

student with low working memory-capacity. The finding of this study 

disagreed with that of Ershova et al (2016) who revealed no significant 

correlation between memory-capacity and academic performance of 

students.  Result in table 4 shows a high positive significant relationship 

between intelligence and academic achievement of biology 

undergraduate students in north-central zone, Nigeria. The table 

revealed that intelligence is a good predictor to academic achievement 

of biology students. Therefore, the finding of this study is in line with that 

of Archana (2002); Martin (2004); Laidra et al. (2007); Deshparde (2014) 

who revealed that students’ academic achievement relies most strongly 

on their cognitive abilities through all grade levels. The finding of this 

study disagreed with that of Habibollah et al. (2010); Riggon et al. (2013) 
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who revealed no significant relationship exist between students’ 

intelligence and academic achievement. Result in table 5 revealed a 

positive significant correlation among emotional intelligence, reasoning 

ability, memory-capacity and intelligence as predictors to academic 

achievement of biology undergraduate students in north-central 

universities, Nigeria. The finding of this study revealed that all the 

independent variables (emotional intelligence, reasoning ability, 

memory-capacity and intelligence) are good predictors to dependent 

variable (academic achievement) and that each of the independent 

variable predict academic achievement of biology students at different 

rate and that the best predictor to academic achievement among the 

four independent variables is the reasoning ability, followed by 

intelligence, then memory-capacity and then the least is the emotional 

intelligence. 

 

CONCLUSION 

Based on the findings of the study the following conclusions were drawn: 

that all the four independent variables emotional intelligence, reasoning 

ability, memory-capacity and intelligence have positive relationships with 

academic achievement of students. There was a moderately positive 

relationship between emotional intelligence and academic achievement, 

highly positive relationship between reasoning ability and academic 

achievement, high positive relationship between memory-capacity and 

academic achievement and highly positive relationship between 

intelligence and academic achievement. This simply imply that increase 

in emotional intelligence, reasoning ability, and memory-capacity and 

intelligence leads to increase in academic achievement of biology 

undergraduate students in north-central zone, Nigeria.  

Perhaps all the independent variables (emotional intelligence, reasoning 

ability, and memory-capacity and intelligence) are good predictors to 

academic achievement of biology students, but in the scale of their 

predicting power, reasoning ability is the best predictor to academic 

achievement of biology undergraduate students in north-central zone, 

Nigeria, followed by intelligence then memory-capacity and the least 

among them is the emotional intelligence. Therefore, the need for 
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reasoning ability skills has more potentials of enhancing academic 

achievement of biology students than intelligence, memory-capacity and 

emotional intelligence. 

 

RECOMMENDATIONS 

From the findings and conclusion of this study, the following 

recommendations are hereby made: 

1. Students of all levels should be exposed to emotional intelligence, 

reasoning ability, and memory-capacity and intelligence skills in re-

addressing students with academic problems. 

2. Acquiring formal reasoning ability skills should be the priority of 

students of biology at university since they operate at formal 

operational level. This could improve their academic achievement 

and this can be achieved by engaging themselves in learning 

principles of logical thinking. 

3.  Science education departments in federal universities could be 

sensitized through workshops, conferences and symposia in the 

need for acquisition of reasoning ability, intelligence, memory-

capacity and Emotional intelligence skills since they are good 

predictors to academic achievement. 

4. Research evidence and benefits of reasoning ability, intelligence, 
memory-capacity and emotional intelligence could be made 
available to science educators and publishers so that learning 
materials could be modified to accommodate emotional 
intelligence, reasoning ability, memory-capacity and intelligence 
skills where necessary. 

5. Science Teachers’ Association of Nigeria, Non-Governmental 

organizations such as United States Agency for International 

Development (USAID) and alumni associations could be educated 

through journals or letters on the potential benefits of reasoning 

ability, intelligence, memory-capacity and emotional intelligence 

so that they may assist science education departments with 

instructional materials and training for effective learning of 

biology and other science subjects. 

6. Curriculum planners and developers should integrate emotional 

intelligence, reasoning ability, memory-capacity and intelligence 
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skills into scheme of work so that students will benefit from it as 

these skills play an important role in enhancing better academic 

achievement. 

 

References 

Abisamra, N. (2000). The relationship between emotional intelligence and academic 
achievement in eleventh graders. Research in Education. FED 661. 

Adeyemo, D.A. (2007). Moderating influence of emotional intelligence on the link 
between academic self-efficacy and achievement of University students. 
Psychology and Developing Societies, 19, (2) 199-213.  

Alloway TP, Gathercole SE, Kirkwood H, Elliott J (2009). "The cognitive and behavioral 
characteristics of children with low working memory". Child Development. 80 (2): 
606–21. 

Alloway, T. P., Gathercole, S. E., Kirkwood, H., & Elliott, J. (2009). The cognitive and 
behavioral characteristics of children with low working memory. Child 
Development, 80, 606–621. http://dx.doi.org/10.1111/j .1467-8624.2009.01282.x 

Archana, A. (2011). Some correlates of Academic Achievement. Indian Journal of 
Educational Research, 21 (2), 75-76 

Avis B. (2014). The Impact of Performance Assessment on Students’ Interest and 
Academic Performance in Science. Degree of Master of Education [Concentration 
in Science Education]. University of the West Indies. 

Baddeley A (2003). "The episodic buffer: a new component of working memory?". 
Trends Cogn. Sci. (Regul. Ed.). 4 (11): 417–423. doi:10.1016/S1364-6613(00)01538-2. 
PMID 11058819. 

Bhadouria Preeti (2013). Role of Emotional Intelligence for Academic Achievement for 
 Students. Research Journal of Educational Sciences. 1(2), 8-12 

Bull, R., & Scerif, G. (2001). Executive functioning as a predictor of children’s 
mathematical  ability: Inhibition, task switching, and working memory. 
Developmental  Neuropsychology, 19, 273-293. dx. doi.org/10.1207/S153269 
42DN1903 3  

Cavallo, A. M. L. (1996) Meaningful learning, reasoning ability, and students’ 
understanding  and problem solving of topics in genetics, Journal of Research 
in Science Teaching, 33,  625–656.  

Cowan, N., & Alloway, T. P. (2008). The development of working memory. In N. Cowan 
(Ed.),  Development of memory in childhood (2nd ed., pp. 303-342). Hove, 
UK: Psychology  Press. 

David, R. & Joseph, C. (2005). Emotional intelligence and its relationship to workplace 
 performance outcomes of leadership effectiveness. Department of 
Psychology, University  of Wollongong, Wollongong, Australia, 
www.emeraldinsight.com/ research register 

Degbunah, T. & Ngini, W. (2011). Scientific Discovery Learning with Computer 
 Simulations of  Conceptual Domains. Review of Educational Research, 68, 
2:179- 

Despharde, D. M. (2011) Gender differences in science achievement: differential effect 
of ability, response format, and strands of learning outcomes, School Science and 
Mathematics, 99, 445–450. 

https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2FS1364-6613%2800%2901538-2
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/11058819


 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
AUG., 2021 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJERLS 57 

EDUCATIONAL RSEARCH & LIBRARY SCI. VOL.6 

ISSN: 1942-6754 

Engle R. W. (2015). Working memory capacity as executive attention. Curr. Dir. 
Psychol. Sci.  11, 19–23 10.1111/1467-8721.00160 

Ershova R. & Tarnow E. (2016). Working Memory Capacity & Gender: Small Overall 
 Differences between Genders, U-Shaped Curve for Male/Female Ratio. Avalon 
Business  Systems, Inc. 18-11 Radburn Road, Fair Lawn, NJ 07410, USA  

Ertepmar, H. (1995). The relationship between formal reasoning ability, computer 
assisted  instruction, and chemistry achievement. Hacettepe Üniversitesi Eğitim 
Fakültesi Dergisi,  11, 21-24. 

Gottfredson, G. D. (1999). John Holland’s contribution to vocational psychology: A 
review and  evaluation. Journal of Vocational Behavior, 55(1), 15–40. 

Gottfredson, L. (2005). Implications of Cognitive Differences for Schooling with 
Diverse  Societies. In C. L. Frisby, & C. R. Reynolds (Eds.), Comprehensive. 

Huda H., Norman R. & Manal B. (2009) Working memory, performance and learner 
 characteristics, Research in Science & Technological Education, 27:2, 187-204, 
DOI:  10.1080/02635140902853640 

Johnson, B. (2008). Emotional Intelligence and Adolescents. Available at 
 Mp://www.beennajohnson.com/2009/02/emotional-intelligence and 
adolescents. hmtl.  access on 3/4/2010 

Just MA, Carpenter PA.( 1992). A capacity theory of comprehension: Individual 
differences in  working memory. Psychological Review. 1992;99:122–149. 

Laidra, K., Pullmann, H., & Allik, J. (2007). Personality and intelligence as predictors of 
 academic achievement: A cross-sectional study from elementary to secondary 
school.  Personality and Individual Differences, 42(3), 441-451. 

Mari, J. S. (2012). The Effects of Process Skills Instruction on formal Reasoning Ability 
Among  Senior Secondary School Students in Kaduna State. Unpublished Ph.D. 
Thesis, Faculty  of Education, A.B.U., Zaria. 

Nabeel T. and Nazir M.(2003), Relationship between Intelligence and Academic 
Achievement,  Pak. J.Edu., 3 (I) 45-50 

Oloyede, O. I. (2012). The Relationship between Acquisitions of Science Process Skills, 
Formal  Reasoning Ability and Chemistry Achievement. International Journal of 
African and  African American Studies, 8(1), 1-4 

Rozell, E.J., Pettijohn, C.E., & Parker, R.S. (2002). An empirical evaluation of emotional 
 intelligence: The impact on management development. Journal of 
Management  Development, 21, 272-289. 

Salovey, P. & Mayer, J. D. (1990). Emotional intelligence: Imagination, cognition and 
 personality. New York, Harper. 

Sternberg, R. J. (2012). Intelligence, information processing, and analogical reasoning: 
The  componential analysis of human abilities. Hillsdale, NJ: Erlbaum 

Sungur, S. & Tekkaya, C. (2001) Students’ achievement in human circulatory system 
unit: the  effect of reasoning ability and gender. Journal of Science Education and 
Technology, 12,  59–64. 

Tekkaya, C., & Yenilmez, A. (2006). Relationships among measures of Learning 
Orientation,  Reasoning Ability, and Conceptual Understanding of 
Photosynthesis and Respiration in  Plants for grade 8th Males and Females. 
Journal of Elementary Science Education, 18(1),  1-14 

Usman I. A & Bichi, S.S (2016) impact of problem-solving and discovery strategies on 
the  academic performance and attitude, retention in genetic concept among 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
AUG., 2021 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJERLS 58 

EDUCATIONAL RSEARCH & LIBRARY SCI. VOL.6 

ISSN: 1942-6754 

senior secondary  schools in zaria metropolis, Nigeria. ATBU Journal of Science, 
Technology and  Education. 4 (4) 34-52 

 

  


