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I. BACKGROUND TO THE STUDY 

 

Chemistry plays a crucial role in helping to find answers 

to various human and socio-economic problems and thus 

making the society more scientifically literate. Ababio, (2016) 

defined chemistry as one of the main branches of science that 

deals with the composition, properties and uses of matter 

which lobes into the principles governing the changes that 

matters undergo. Chemistry essentially is the study of matter, 

its properties, how and why substances combine or separate to 

form other substances, and how substances interact with 

energy (Bagley, 2017). Indeed, Chemistry is part of everything 

Abstract: This study explored the use of Entrepreneurial Motivated Approach in chemistry teaching and learning in senior 

secondary school in Lagos State, Nigeria. In pursuance of the objectives of the study, three research questions and three null 

hypotheses were formulated to guide the study. The study adopted a 2x2 non-randomized pre-test, post-test, quasi-experimental 

design with the population of the study comprising all chemistry students in public co-educational senior secondary schools 

under Education District V, Lagos State. Purposive sampling technique was used to select two public schools from two zones 

(Ojo and Badagry) in the district which were randomly assigned to the experimental and control groups using a toss of coin. 

Chemistry students in two intact classes of an arm of SSS II in the two senior secondary schools took part in the study. The 

sample size comprised 118 SSII chemistry students with 58 students in the experimental group (30 male 28 female) and 60 

students in the control group (27 male 33 female) which were taught the same course contents for a period of eight weeks. The 

experimental group received their instructions through the use of Entrepreneurial Motivated Approach while the control group 

was taught using the conventional teaching method. The researcher trained the teachers involved in the experimental group on 

the use of the technique involving Entrepreneurial Motivated Approach before the treatment. Chemistry Students’ Cognitive 

Achievement Test (CSCAT) was used for data collection after their validation by experts in test and measurement, science 

education and chemistry entrepreneurship. The reliability coefficient of the CSCAT was established using Kuder Richardson-21 

to yield 0.87. The research questions were analysed using descriptive statistics in form of mean and standard deviation while the 

hypotheses were tested using MANCOVA at 0.05 level of significance. The study findings showed a statistical significant main 

effects of entrepreneurial motivated approach on students’ cognitive achievement [F(1,111)= 94.223; p<0.05] than those taught 

using convectional strategy. This implies that entrepreneurial motivated approach is effective in facilitating learning skills and 

students’ cognitive achievement in the chemistry. Finding also revealed that gender had no statistical significant influence on 

the students’ cognitive achievement [F(1,111)=.001; p>0.05]. Based on the findings, it was recommended, among others that 

Chemistry teachers should make effective use of entrepreneurial motivated approach strategy in teaching of chemistry. 
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in our lives and it is involved in everything we do; the air we 

take, the water we drink, the food we take which contains 

minerals, the clothes we wear, as well as the medicines that we 

take to cure diseases. Importantly, love, jealousy, envy, 

infatuation and infidelity all share a basis in chemistry 

(Helmenstine, 2017). What on earth is not Chemistry? This is 

a popular saying among chemists worldwide (Oyeku et al. 

2015). 

Chemistry as a subject serves as the interface to 

practically all of the other sciences, as well as to many other 

areas of human endeavours and it is often referred to as a 

"central science" because the understanding of its basic 

concepts is important for almost every other profession such 

as: Biochemistry, Pharmacy, Medicine, Food Technology, 

Agricultural Chemistry, Chemical and Polymer Engineering, 

Geochemistry, Radiochemistry, Zoochemistry, Astrochemistry 

to mention few. 

Ezechinyere (2019) stressed that the power of chemical 

science is what creates an enabling infrastructure that delivers 

food, medicine and materials that are the hallmarks of modern 

life. Umoh (2009) corroborated that the concepts in chemistry 

cannot be isolated from man‟s daily activities as everyone 

interact or make use of chemical products such as soap, 

detergent, toothpaste, firewood, fuel, and so on every day. 

Chemistry is an artistic enterprise which offers a lot of 

occupational opportunities in areas like manufacturing of 

goods and sales of goods (Kassim, 2013; Nbina et al. 2011). 

The study of chemistry therefore is vital to mankind because it 

will be difficult to imagine life without chemistry (Danjuma, 

2009; Umar, 2007). 

The National Research Council, NRC (1996) asserted that 

learning chemistry is something students do, not something 

that is done for them. It is on this premise, that the Nigeria 

Federal Ministry of Education, through its curriculum 

development parastatal - the Nigerian Educational Research 

and Development Council (NERDC), developed curriculum 

standards for all fields of education especially at the basic 

(primary and junior secondary) and senior secondary school 

levels. The curriculum is a very useful tool in changing the 

pedagogical landscape of the educational system. The 

chemistry curriculum at senior secondary school level 

therefore focuses on promoting discovery, project and 

activity-based methods of teaching and learning using locally 

sourced materials in order to enhance students‟ high order 

thinking, learning by doing and skills development (James, 

2016). It is for this reason that in chemistry syllabus, it is 

encouraged that project tasks be undertaken at the end of 

chemistry topics. This is viewed as very important in the 

learning of chemistry as it involves variety of capabilities such 

as problem-solving skills, intellectual skills, cognitive facility, 

motor skills, verbal information and attitude; which in essence 

will in turn enhance, incite and encourage the development of 

entrepreneurial skills in the students. 

Nwakaego and Kabiru (2015) posited that Chemistry is 

just a classroom affair to majority of students and rarely do 

students know that the acid work in the science laboratory is 

found in the farm, at home and at play. The inability of the 

chemistry teachers to inculcate the economic relevance of 

chemistry to students through the appropriate teaching 

methods has led to students‟ poor conception about chemistry. 

Adesoji and Oginni, (2012) affirmed that despite the 

importance of chemistry, it is observed that students do not 

have good understanding of many of the concepts in the 

subject. Research studies have shown that many factors are 

affect effective teaching and learning of chemistry at the 

senior secondary school level. These range from low 

enrolments, inadequate content knowledge and ineffective 

methodology by teachers, inadequate or lack of laboratory 

equipment, students‟ attitude towards chemistry and 

unconducive learning environment as well as dominated 

socio-cultural lapses (Ogunmade & Saibu, 2017; Matazu, 

2010; Ogunmade, 2006; Offorma, 2005), student`s aptitude 

indices viz background in science, poor mathematical ability, 

poor practical skills (Adesoji & Oginni, 2012); inability of 

students to tackle most of the problems, poor expression, use 

of non-chemical terms and poor exposure to practical (West 

African Examination Council, WAEC, 2003a, 2015 & 2018), 

poor preparation towards the examination and non-familiarity 

with the syllabus, and inability to present their answers or 

results in a systematic manner (WAEC, 2016). 

Furthermore, Ezekannangha (2009) stressed that there is a 

disjunction between the knowledge of learners in school 

chemistry and their everyday experiences, a major factor 

responsible for poor instructional methodology. To 

corroborate this, Wandiga, (2000) stressed that chemistry 

teachers had been reproached for adhering to the lecture 

method at the expense of other teaching strategies that engage 

learners in actual doing. The teaching of Chemistry as a 

practical oriented subject is devoid of the practical approach; 

and most topics are taught without the appropriate 

demonstrations. Majority of learners are exposed to only 

practical experiences meant to test the cognitive domain as 

they are prepared for their terminal certificate examination, 

(Ewanshia & Sadoh, 2009). WAEC (2016) emphasized that 

senior secondary school students should be exposed to more 

practical work to obtain the necessary techniques and 

knowledge required for chemistry. 

Dike and Avwiri, (2020) emphasized that cognitive 

development in chemistry should be backed with real practical 

oriented activities but it is quite unfortunate that most of the 

science teachers who are to guide the learners are short sighted 

in developing the practical skills of learners couple with the 

lack of necessary facilities to work with. The worst 

implication is that the secondary school leavers of the present 

school system lack the creative ability to stimulate critical 

thinking. Therefore, the current trend in school Chemistry 

teaching requires initiatives in the learning of key conceptual 

scientific concepts with particular interest in the depth 

understanding of basic chemistry contexts for opportunities in 

schools to prepare students for useful learning higher 

education, self-development and the development of the 

society at large. Onyirioha and Amina (2015) pointed out that 

the major problem in the teaching of chemistry in schools is 

using inappropriate methods, which have failed to expose 

students to economic relevance of chemistry and to develop in 

the students‟ the skills embedded in chemistry curriculum. 

This situation according to Dike and Avwiri, (2020) calls for 

urgent need to seek the services of a trained entrepreneur as 

resource person, possibly as adjunct instructor to complement 

https://www.thoughtco.com/anne-marie-helmenstine-ph-d-601916
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the efforts of the serving teachers particularly chemistry or 

science related subjects. 

Conceptually, entrepreneur motivated approach is a 

project-based learning (PBL) that empowers learners to define 

real world problem and create solution for these problems. In 

essence, learners gain knowledge and skills by working for an 

extended period of time to investigate and respond to an 

authentic, engaging and complex questions, problem or 

challenges (Dawson, 2017). Gibbs, (2005) asserted that 

entrepreneur motivated approach focuses on students‟ activity 

in learning, and this approach could be considered as a non-

traditional teaching method. The learning situations here are 

flexible, interactive and based on multidimensional knowledge 

development. Nancy (2011) stated that the objectives of the 

entrepreneur motivated approach program in chemistry 

teaching are: 

 growing the entrepreneurship attitudes of senior high 

school students through chemistry study. 

 growing students‟ capabilities in relating the concepts of 

chemistry to entrepreneurship opportunities 

 growing students‟ interests in becoming entrepreneurs 

 growing students‟ interest in becoming entrepreneurs; 

 stimulating students‟ interests and student‟s like of 

studying chemistry; and 

 understanding the concepts of chemistry and the 

interrelation thereof, as well as their application for 

solving problems in daily. 

In a likewise manner, Hilario, (2017) stressed that 

entrepreneur motivated approach to teaching and learning has 

different objectives, such as: developing entrepreneurial drive 

among students, therefore raising awareness and motivation; 

training students in what is needed to set up a business, and to 

manage its growth; and developing the entrepreneurial 

abilities needed to identify and exploit business opportunities. 

Entrepreneurship subjects are becoming important in the 21st 

century all around the world. In the view of De Rablo et al. 

(2016), learning in the 21
st
 century is no longer a standard 

process in an active learning process, but transformed into 

customized shapes, which developed problem solving skills, 

creative thinking, and learning. 

Adiele and Brown (2010) investigated chemistry for 

entrepreneurship education and found that entrepreneurship 

education was not given adequate attention in the curriculum 

of many educational institutions in the country. They also 

revealed that the facilities, qualified teachers, and instructors 

needed for teaching of entrepreneurship education are in short 

supply in both public and private secondary schools. Their 

findings further revealed that entrepreneurship education 

promotes and fosters entrepreneurial cultures and mindset, 

skills acquisition, self-employment, economic independence 

and self-actualization necessary for sustainable entrepreneurial 

development and poverty alleviation. 

It is on this noted that the study intends to integrate 

Entrepreneurial Approach into senior secondary school 

chemistry teaching as a means of enhancing students‟ learning 

and self-reliance in the world of works. 

 

 

 

 

II. PURPOSE OF THE STUDY 

 

RESEARCH QUESTIONS 

 

The following research questions are raised to guide the 

study: 

 Would there be any difference in the pre- and post-test 

cognitive achievement scores of students taught with 

Entrepreneurial Motivated Approach and conventional 

method? 

 Would there be any gender difference in the pre- and 

post-test achievement scores of students taught with 

Entrepreneurial Motivated Approach and conventional 

method? 

 Would there be any interaction effect of treatment 

(Entrepreneurial Motivated Approach and conventional 

method) and gender on senior secondary school students‟ 

cognitive achievement? 

 

NULL HYPOTHESES 

 

H01: There is no significant main effect of treatment 

(Entrepreneurial Motivated Approach and conventional 

method) on senior secondary school students‟ cognitive 

achievement in chemistry. 

H02: There is no significant main effect of gender on 

senior secondary school students‟ cognitive achievement in 

chemistry when taught using Entrepreneurial Motivated 

Approach. 

H03: There is no significant interaction effect of treatment 

(Entrepreneurial Motivated Approach and conventional 

method) and gender on senior secondary school students‟ 

cognitive achievement in chemistry. 

 

 

III. METHODOLOGY 

 

This research adopted was a quasi-experimental pretest, 

posttest nonequivalent groups in two intact classes. The use of 

this design was to identify the effect of innovation 

(intervention) on the students‟ learning of chemistry. 

Therefore, a 2x2 factorial matrix consisting of the two levels 

of instructional strategies (entrepreneurial motivated approach 

and conventional method) and two levels of gender (male and 

female) were used. 

 

POPULATION AND SAMPLE 

 

The population of this study comprised all senior 

secondary school two chemistry students in co-educational 

public senior secondary schools in Lagos State Education 

District V, Agboju. Two senior secondary schools with 

relatively similar characteristics in terms of teachers‟ 

(chemistry) qualifications, functional chemistry laboratories, 

students‟ population and location (semi-urban) were 

purposefully selected out of all senior secondary schools under 

Ojo and Badagry zones of the district. One school from Ojo 

zone and one school from Badagry zone were selected and 

were assigned experimental and control groups by simple flip 

of a coin. The experimental group was given the code (A) 
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while the control group was given the code (B). The school 

from Ojo Zone formed the experimental group and the school 

from Badagry formed the control group. 

The chemistry students in the two nonequivalent intact 

classes SSS 2A of the schools formed the samples for the 

study. Both classes comprised male and female students. The 

choice of SSS 2 was informed because the students have a 

fairly stable classroom teaching and learning environment as 

they are not under pressure of preparation for the WASSCE 

and NECO. More so, SSS 2 students are believed to have been 

facing Chemistry problems since they were in SSS 1, so they 

might have gained some prerequisites, but have not been 

taught the topics (chlorine compounds and saponification) that 

were selected for the study at the time it was conducted (2
nd

 

and 3
rd

 term of SSS 2 2021/2022 session) based on the 

structure of the national curriculum. 

SN Groups Male 

sample 

Female 

Sample 

Total 

1. Experimental 

Group (EMA) 

30 28 58 

2. Control Group 

(CM) 

27 33 60 

 Total 57 61 118 

Table 1: Sample for the Study 

 

RESEARCH INSTRUMENT 

 

The Chemistry Students‟ Cognitive Achievement Test 

(CSCAT) was used to collect data for the study. The CSCAT 

measured the cognitive mastery of the chemistry concepts in 

two selected topics that were taught by the researcher and 

research assistants in the experimental and control groups. 

This was administered as pre-test and post-test (CSCAT 1 and 

CSCAT 2 respectively). The CSCAT 1 served as a baseline 

assessment and also determines the effects of the treatment in 

conjunction with the CSCAT 2.  The CSCAT had two 

sections, A and B. Section A contained of 25 multiple choice 

questions while section B contained short and long essay 

questions. This is in line with WAEC and NECO format of 

setting external examination question. Each item of the 

multiple choices had three distractors and one key. The 

CSCAT was developed on chlorine and saponification (soap 

production) concepts. 

The instrument was developed by the researchers with the 

aid of commonly used senior secondary school 2 chemistry 

textbooks as well as WAEC past questions (2012-2021). In 

line with the performance objectives highlighted in the 

teachers‟ instructional guides for the study, the researcher 

ensured that all the stated objectives were tested within the 25 

items. The test items were constructed using the Bloom‟s 

revised taxonomy (Wilson 2016) of cognitive domain for its 

table of specifications and following the 20-golden rule for 

multiple-choice questions (Okebukola, 2015). 

To ensure that the instrument measured what it was 

intended to measure, the researcher employed the services of 

two SSS 2 chemistry teachers currently teaching in senior 

secondary schools, one expert in test, measurement and 

evaluation from Lagos State University of Education, Ojo and 

two Lecturers in chemistry entrepreneurship from Lagos State 

University of Education, Oto/Ijanikin to check for the 

appropriateness of the items in terms of the language used, 

class level, and content coverage. Consequently., the 

reliability of the CSCAT was determined using test-retest 

method. Data generated from the tests were analysed using 

Kuder Richardson (KR-21) formula. The results showed 

reliability index of 0.87. Meanwhile, the difficulty index and 

the discriminating power of the achievement tests were done 

to give room for modification if need be. 

 

DATA COLLECTION 

 

The researcher sought for the approval the appropriate 

authorities to have access to the senior secondary schools 

selected for the study. Thereafter, the assistance of the school 

principals was sought to conduct the research. Then, chemistry 

teachers were briefed about the purpose of the research.  

Likewise, the students‟ consent to voluntarily participate in the 

study was sought. Four chemistry teachers in the two senior 

secondary schools formed the research team. The reason why 

their regular chemistry teachers were allowed to teach their 

students was to help eliminate any form of bias that would 

have occurred if the researcher had a direct involvement with 

the students. The two chemistry teachers in the experimental 

school were trained on how to effectively use entrepreneurial 

motivated approach for the delivery of chemistry classroom 

and laboratory instruction in order for them to acquire the 

necessary entrepreneurial skills to be adopted as intervention 

in the study. 

The training lasted for one week using validated 

Teachers‟ Instructional Guide on Entrepreneurial Motivated 

Approach (TIGEMA) prepared by the researcher. They were 

given the copies of the validated lesson plans and the 

instructional packages on entrepreneurial motivated approach 

to teach the concepts of chlorine and saponification. At the 

end of the training session, the researcher assessed the 

research assistants as each of them undertook a mock 

presentation session using the teaching strategy in-order to 

measure their level of compliance and to offer help where 

necessary. The two teachers for control group were also 

briefed on the adoption of convectional strategy. 

The CSCAT 1 was administered to all the sampled 

students prior to the treatment as pre-test. The pre-test (O1) 

served as covariate to control for the initial differences among 

the subjects. This was also to find out if the two groups (EG 

and CG) were equivalent in their performance and ability 

levels before exposure to treatment (Obeka, 2010; 

Muhammed, 2019). After the test was conducted the scripts 

were collected by the researcher for marking and recording of 

the scores. Thereafter, the treatment packages (TIGEMA and 

TIGLM) prepared by the researcher was used by the research 

assistants in teaching the concepts of chlorine and 

saponification in their respective schools. The treatment lasted 

for six weeks. Students in experimental group were exposed to 

chemistry learning with EMA. The teachers were supervised 

properly by the researcher during the processes in order to 

ensure that they did not deviate from the set lesson plan and 

procedures. 

Meanwhile, the EMA chemistry teaching consisted of 

classroom activities, hands-on laboratory activities, products-

making activities, presentations and assessment stages. In the 
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laboratory and product making activities, presentation and 

assessment stages, students were grouped into small mixed 

experimental groups of twelve each comprising of male and 

female. Each group consisted five members. To ensure 

effectiveness, the twelve groups were further divided into two 

sets. The first set was allowed to carry out their production 

and follow by the second set. The experiments were carried 

out simultaneously to prevent threat to external validity. 

Furthermore, the chemistry teachers taught the control 

group the same topics; chlorine and saponification. The 

control group was also exposed to how to make bleach and 

liquid soap with the conventional lecture approach. In order to 

make the control group get acquainted with the production 

processes, the teachers demonstrated how to make bleach and 

liquid soap for students. 

The reshuffled version of the pretests; CSCAT 2, was 

administered as post-test (O2) to the experimental group (EG) 

and control group (CG) after the completion of both the 

classroom and hands-on laboratory activities. 

 

DATA ANALYSIS 

 

The CSCAT was graded on a range of 0 and 1 (i.e., 

correct answer carried one mark and incorrect answer carried 

0) and the theory was scored using the marking guide 

prepared. The total attainable score was 50 marks (25marks 

for objective questions and 25 marks for theory). Data 

collected from the CSCAT were analyzed using descriptive 

and inferential statistics. The research questions were 

answered with means, standard deviation while the research 

hypotheses were tested with multiple analysis of covariance 

(MANCOVA) at 0.05 level of significance using the 

Statistical Package for Social Science (SPSS 23.0). 

 

 

IV. RESULTS 

 

RESEARCH QUESTION 1 

 

Would there be any difference in the pre- and post-test 

cognitive achievement scores of students taught with 

Entrepreneur Motivated Approach and conventional method? 

Groups N 

Mean 
Mean   

Diff. 

SD 

SD Dif. 
Post test 

Pre-

test 

Post 

test 

Pre-

test 

EMA 58 29.19 15.34 13.85 7.80 4.81 2.99 

CM 60 19.48 14.11 5.37 5.35 3.42 1.93 

Table 2: Pre- and post-test cognitive achievement scores of 

students taught with Entrepreneur Motivated Approach and 

Conventional Method 

Table 2 reveals that students taught with entrepreneur 

motivated approach had the higher posttest mean and standard 

deviation values of 29.19 and 7.80, while the students taught 

with conventional method of teaching had the mean and 

standard deviation values of 19.48 and 5.35 respectively. 

Furthermore, the pretest mean and standard deviation scores 

reveal marginal difference in the cognitive achievement of 

students prior to the treatment. To determine whether the 

observed effect was significant, null hypothesis 1 was tested. 

HYPOTHESIS 1 

 

H01: There is no significant effect of Entrepreneurial 

Motivated Approach and convectional method on senior 

secondary school students‟ cognitive achievement in 

chemistry. 
Source Depend

ent 

Variabl

e 

Type III 

Sum of 

Squares 

Df Mean 

Square 

F Sig. pη2 

Correct

ed 
model 

 

 
 

 

Post- 
Achieve

ment 

5233.709a 6 872.285 45.917 000 .713 

Interce
pt 323.560 1 323.560 17.032 .000 .133 

Pre-
Achiev

ement 
1547.341 1 1547.341 81.452 .000 .423 

Groups 1789.961 1 1789.961 94.223 .000 .459 

Error  2108.664 111 18.997    

a. R Squared = .713 (Adjusted R Squared = .697) 

Table 3: Effect of entrepreneurial motivated approach on 

senior secondary school students’ cognitive achievement in 

chemistry 

The F-value associated with pre-achievement test was 

found to be significant [F(1,111)=81.452; p<.05]. This 

demonstrates that before the treatment, the students in the two 

instructional groups had drastically diverse cognitive 

achievement levels. The posttest results as shown in table 2 

reveals that EMA has statistically significant effect on 

students‟ cognitive achievement in chemistry 

[F(1,111)=94.223; p<0.05].  The R Squared shows that the 

independent variables accounted for 71.3% of the variation in 

students‟ cognitive achievement in chemistry. The partial eta 

squared estimated indicates that the treatments accounted for 

45.9% of the variance observed in the post-test on students‟ 

cognitive achievement in chemistry. The implication of this is 

that the students in the EMA group improved on their 

cognitive achievement in chemistry than their counterparts in 

control group after treatment. Therefore, the null hypothesis 

which states there is no significant main effect of treatment 

(entrepreneurial motivated approach and convectional method) 

on senior secondary school students‟ cognitive achievement in 

chemistry is rejected. 

 

RESEARCH QUESTION 2 

 

Would there be any gender difference in the pre- and 

post-test cognitive achievement scores of students taught with 

Entrepreneur Motivated Approach and conventional method? 

Groups 

Male 
 

Female 

Post 

test 

Pre-

test 

Mean 

Dif.  
Post 

test 

Pre-

test 

Mean 

Dif. 

EMA 29.87 16.17 13.70 
 

28.46 14.42 14.04 
CM 19.78 14.81 4.97 

 
19.24 14.21 5.03 

Table 4: Gender difference in the pre- and post-test cognitive 

achievement scores of students taught with entrepreneur 

motivated approach and conventional method 

Table 4 shows the posttest mean performance scores of 

male and female students in entrepreneur motivated approach 

group to be 29.87 and 28.46 respectively. While in the 

conventional method group, posttest mean performance scores 
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of male and female students are 19.78 and 19.24 respectively. 

The result indicates that the male mean performance score was 

marginally higher than female mean performance score. More 

so, the table reveals that in EMA group the pretest mean 

performance scores of male and female students were 16.17 

and 14.81 respectively, which showed that the male mean 

performance score was higher than female mean performance 

score prior to the treatment. In the conventional group, the 

pretest mean performance scores of male and female students 

were 14.42 and 14.21 respectively, with the female mean 

performance score marginally higher than male mean 

performance score. To determine whether the observed effect 

was significant, null hypothesis 2 was tested. 

 

HYPOTHESIS 2 

 

H02: There is no significant main effect of gender on 

senior secondary school students‟ cognitive achievement in 

chemistry when taught using Entrepreneurial Motivated 

Approach. 
Source Depend

ent 

Variabl

e 

Type III 

Sum of 

Squares 

Df Mean 

Square 

F Sig. pη2 

Corrected 

model 

 

 

 
 

Post- 

Achieve
ment 

5233.709a 6 872.285 45.917 .000 .713 

Intercept 
323.560 1 323.560 17.032 .000 .133 

Pre-

Achievem

ent 

547.341 1 1547.341 81.452 .000 .423 

Gender .292 1 .292 .015 .902 .000 

Error  2108.664 111 18.997    

a. R Squared = .713 (Adjusted R Squared = .697) 

Table 5: Effect of gender on senior secondary school students’ 

cognitive achievement in chemistry 

The F-value associated with pre-achievement test in table 

5 was found to be significant. [F(1,111)=81.452; p<.05]. This 

implies that before the treatment, the male and female students 

in the two instructional groups had different cognitive 

achievement levels. The post test result on table 5 further 

reveals that gender has no statistically significant main effect 

on students‟ cognitive achievement in chemistry 

[F(1,111)=.015; p>0.05]. The R Squared shows that the 

independent variables accounted for 71.3% of the variation in 

students‟ cognitive achievement in chemistry. The partial eta 

squared estimated indicates that the treatments accounted for 

0.00% of the variance observed in the post-test on students‟ 

cognitive achievement in chemistry. This implies that the use 

of the entrepreneurial motivated teaching approach has no 

interception effect on gender difference in terms students‟ 

cognitive achievement in chemistry. Therefore, the null 

hypothesis which states that there is no significant main effect 

of gender on senior secondary school students‟ cognitive 

achievement in chemistry when taught using Entrepreneurial 

Motivated Approach is not rejected. 

 

RESEARCH QUESTION 3 

 

Would there be any interaction effect of treatment 

(Entrepreneurial Motivated Approach and conventional 

method) and gender on senior secondary school students‟ 

cognitive achievement in chemistry? 
 

 

Groups Gender Mean Std. 

Deviation 

N 

 

Post 
CSCAT 

EMA 

Male 29.8667 7.92190 30 

 Female 28.4643 6.60352 28 

 Total 29.1897 7.22922 58 

 

CM 

Male 19.7778 5.55170 27 

 Female 19.2424 5.30652 33 

 Total 19.4833 5.43361 60 

Table 6: Posttest interaction effect of treatment 

(entrepreneurial motivated approach and conventional 

method) and gender on senior secondary school students’ 

cognitive achievement in chemistry 

Table 6 shows that male students taught with EMA had 

slight higher cognitive means and SD (29.87 and 7.92) than 

female (28.46 and 6.60). In the convectional group, male 

students did not have higher cognitive means and SD (19.78 

and 5.55) than their female counterpart (19.24 and 5.30). To 

determine whether the observed effect was significant, null 

hypotheses 7, 8 and 9 were tested. 

 

HYPOTHESIS 3 

 

H03: There is no significant interaction effect of treatment 

(Entrepreneurial Motivated Approach and conventional 

method) and gender on senior secondary school students‟ 

cognitive achievement in chemistry. 

 
Source Depen

dent 

Variab

le 

Type III 

Sum of 

Squares 

Df Mean 

Square 

F Sig. pη2 

Correct

ed 
model 

 

 
 

 

Post- 
Achiev

ement 

5233.709a 6 872.285 45.917 .000 .713 

Interce

pt 323.560 1 323.560 17.032 .000 .133 

Pre-

Achiev
ement 1547.341 1 1547.341 81.452 .000 .423 

Groups

* 

Gender 

.019 1 .019 .001 .975 .000 

Error  108.664 111 18.997    

a. R Squared = .713 (Adjusted R Squared = .697) 

Table 7: Interaction effect of treatment (Entrepreneurial 

Motivated Approach and conventional method) and gender on 

senior secondary school students’ cognitive achievement in 

chemistry 

Table 7 reveals no statistically significant interaction 

effect of treatment (Entrepreneurial Motivated Approach and 

conventional method) and gender on students‟ cognitive 

achievement in chemistry [F(1,111)=.001; p>0.05]. The partial 

eta square (0.000) depicts that the effect size is not significant. 

Therefore, the null hypothesis which states that there is no 

significant interaction effect of treatment (Entrepreneurial 

Motivated Approach and conventional method) and gender on 
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senior secondary school students‟ cognitive achievement in 

chemistry is not rejected. 

 

DISCUSSION OF FINDINGS 

 

The result of research question one as contained in table 2 

reveals that the mean (29.19) and standard deviation (7.80) 

cognitive achievement scores of students taught chemistry 

using entrepreneurial motivated approach is higher than 

conventional group in the posttest 19.48 and 5.35 respectively, 

meaning that treatment positively improved students‟ 

cognitive learning of chemistry concepts. The inferential 

testing in hypothesis 1 in table 3 revealed that entrepreneurial 

motivated approach has significant main effect on students‟ 

cognitive achievement in chemistry [F(1,111)=94.223; 

p<0.05], implying that students taught chemistry concepts 

improved on their cognitive achievement in chemistry 

concepts through entrepreneurial motivated approach than 

their counterparts in conventional group after treatment. This 

finding is in consonant with the study conducted by Nduudee 

and Shedrack, (2021) who found that students taught 

saponification concept as an example of entrepreneurship 

education perform better than those not taught saponification 

concept as an example of entrepreneurship in science 

education. 

In a similar study by Nanik and Wara (2016) using a 

Chemo-entrepreneurship (CEP) approach, it was found that 

the CEP teaching method when successfully implemented, led 

to student‟s better achievement. Dewi and Mashami (2019) 

studied the effect of Chemo-Entrepreneurship Oriented 

Inquiry Module (COIM) on improving students‟ creative 

thinking ability showed that the COIM is effective in the 

learning and teaching process. Andriani et al. (2018) stated 

that the application of the Chemo-entrepreneurship oriented 

POE (Predict-Observe-Explain) learning model had significant 

effect on students' conceptual understanding. This finding also 

agrees with Cakici and Tuckmen (2013), and Kadala (2014) 

who emphasized that students „performance significantly 

improved with project-based activities. This means EMA 

spurred learners‟ curiosity towards learning, thereby 

promoting knowledge construction, deeper understanding of 

concepts and greater command and mastery of content. The 

accruable effect being manifested through improved academic 

achievement. 

To further corroborate the above, Muhamed (2018), 

Onyebu (2015), Adiele and Brown (2010) found that a strong 

significant relationship exists between entrepreneurial skills 

and academic achievement of students. This tally with 

Muhammed (2019) confirmed that there was significant 

difference in performance mean scores of students taught 

biology concepts for entrepreneurship using Project-based 

Approach. The finding of this study equally affirms the results 

of Distor, (2018) who confirmed that entrepreneurship-based 

biology learning group had a significantly higher academic 

performance than the traditional learning group. Similarly, 

Johansen and Shanke (2014) studied entrepreneurship projects 

and pupils‟ academic performance and affirmed that, with less 

focus on the enterprise part, entrepreneurship projects can be a 

good teaching method for improvement of academic 

performance. Meanwhile, the finding of this study is at 

variance with the finding of Mohammed (2015) who stressed 

that there was no significant difference in the performance of 

students when use project-based instructional strategies when 

compared with the students exposed to lecture method. 

Result on table 4 indicates that the male mean 

performance score (19.78) was slightly higher than female 

mean performance score (19.24). It can be inferred that there 

is a little or no gender difference. To determine whether the 

observed effect was significant, analysis of null hypothesis 2 

on table 5 reveals that gender has no significant main effect on 

students‟ cognitive achievement in chemistry [F(1,111)=.015; 

p>0.05]. This implies that the use of entrepreneurial motivated 

approach approaches has no interception effect on gender 

difference in terms students‟ cognitive achievement in 

chemistry. This finding however concords with work of 

Delmang (2019) who found no significant difference in the 

performance means scores of male and female Undergraduate 

Chemistry Students. This is buttressed by Muhammed (2019) 

and Muhammed (2018) who found that use of the 

entrepreneurship and conventional teaching approaches has no 

interception effect on gender difference in terms of students 

„performance. In the same vein, Ibrahim and Magaji (2016) 

showed there were no statistically significant differences in 

the academic performance mean scores of male and female 

students in Biology, Chemistry and Physics, though the female 

students‟ academic performance mean scores at dependent 

measures level were a little bit higher than those of the male 

students, the differences were not significant. 

In contrast to this finding, Jia et al. (2021) affirmed that 

the boys had significantly greater variabilities in science 

achievement and interest (variance ratio), while the girls had 

slight greater variability in creativity. Further confirmation of 

the finding of this study by Hsin-Hui (2015) indicated that 

gender had significant effects on students‟ science 

performance in third, fifth, and eighth grade. They stressed 

that starting in third grade, male students performed better 

than female students. This trend continued; males still 

outperformed females in the fifth and eighth grade. The 

gender difference on science performance already existed in 

third grade. Inconsistent with the finding, Ibiri (2012), and 

Godpower-Echie and Amadi (2013) stressed that there is a 

positive correlation between gender and students‟ 

achievement. Similarly, Aina and Akintunde (2013) study 

revealed that male performed better than females in physics. 

This confirmed the submission of Awoniyi (2000) that, male 

candidates performed better, relative to female in subjects 

requiring quantitative ability. He said male show superiority in 

science, statistics and accounting. In the same vein, Schmidt, 

et al. (2017) identified gender differences both among 

entrepreneurial characteristics and in their relationship with 

performance. 

It is worthy to note that, in order to encourage more 

women into pure sciences, and science-oriented courses, 

teaching needs to be done not only to focus on the academic 

performance of girls but also in how to make science-related 

occupations more interesting for them. This type of teaching 

should start early in the academic careers of girls. Lack of 

interest in science at the senior Secondary School level is the 

main reason why many girls do not show interest in science-

oriented courses at the nation‟s tertiary institutions. On the 
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other hand, the result contradicts the submission of Uzezi and 

Zainab (2017) who found no statistically significant difference 

in the achievement of male and female students in volumetric 

analysis using guided discovery. 

Result of research question 3 on table 6 shows that male 

students taught with EMA had slight higher cognitive means 

and SD (29.87 and 7.92) than female (28.46 and 6.60). In the 

convectional group, male students did not have higher 

cognitive means and SD (19.78 and 5.55) than their female 

counterpart (19.24 and 5.30). Further confirmation in table 7 

reveals no statistically significant interaction effect of 

treatment (entrepreneurial motivated approach and 

conventional method) and gender on students‟ cognitive 

achievement in chemistry [F(1,111)=.001; p>0.05] in 

chemistry. This result is in agreement with that of Oladejo et 

al (2020); Mohr (2014); and Clary and Wandersee (2010) who 

found that being male or female does not affect the chemistry 

students‟ academic achievement with the use of computer 

simulation. According to them, the interaction effect of gender 

and group was also found not to be statistically significant. 

This result depicts that there is a 95% confidence that if 

students are taught chemistry with entrepreneurial motivated 

approach, their performance will not be affected by their sex 

type. Furthermore, the result is of this study is in line with 

Ajayi and Ogbeba (2017) who reported that no statistically 

significant interaction effect of gender and method was found 

in the performance of senior school chemistry students when 

taught using hands-on activities. 

 

 

V. CONCLUSION & RECOMMENDATIONS 

 

The evidences from the study indicated that the 

implementation of Entrepreneurial Motivated Approach 

improved students‟ cognitive and practical achievement, and 

acquisition of business skills for self-employment among 

senior secondary school‟s chemistry students. Therefore, the 

training of students on essential and valuable entrepreneurial 

skills improves of chemistry students in the secondary schools. 

The findings from the study further revealed no significant 

differences between the gender categories of respondents in 

the scores for all the stated variables. This outcome implies 

Entrepreneurial Motivated Approach is gender-insensitive 

approach that can be employed as an activity-based strategy in 

senior secondary school‟s chemistry classrooms and 

laboratory. 

Based on the findings it was recommended that: 

 Entrepreneurial motivated approach should be adopted in 

the teaching of chemistry concepts for entrepreneurship 

among students. This should also be extended to other 

science subjects. 

 A retraining of science and chemistry teachers is 

recommended to update their knowledge of 

entrepreneurship skills development. 

 Science and chemistry teachers with entrepreneurial skills 

be recruited and adequately funded by the government to 

promote entrepreneurship education. Meanwhile, the 

science teachers currently teaching in schools should be 

encouraged to use appropriate methods and skills that 

promote entrepreneurial skills enhancement. 

 Text book publishers should develop suitable training 

manuals and work books that will enhance effective 

delivery of chemistry concepts for entrepreneurship 

through entrepreneurial motivated approach. 
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