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Abstract 
This paper investigated availability of resources and gender participation in STEM Education for national 
development in kogi state. Two research questions and two null hypotheses guided the study and descriptive survey 
design was adopted. The estimated population of the study was 39, 240(23,524 males and 15,716 females), with 
sample size of 936 drawn using simple random sampling technique. Two questionnaires validated by 3 experts from 
Prince Abubakar Audu University Anyigba were used and Cronbach Alpha was used to determine their reliability. 
Mean, standard deviation, and Z test were used to analyze the data. The findings revealed that most of the schools 
lack adequate resources, no separate laboratory, unequipped laboratory and low level participation in STEM by 
females due to the teacher’s styles and strategies of teaching. Also, teachers have lukewarm attitude towards 
practical activities probably due to lack of material resources. Based on the findings, it was recommended that 
government and spirited individuals should finance and supply equipment for effective teaching and learning of 
STEME for national development among others. 
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Introduction 
It is axiomatic that no nation can develop and be self-

reliant with other people’science and technology, as a 

developing nation, we need our own. Science, 

Technology, Engineering and Mathematics (STEM) 

education equips the citizenry with the relevant 

attitudes, skills and knowledge for human capital 

development (Mulemwa, 2016). This therefore bring 

the burden to bear on stem educators and make the 

issues of STEM education a central focus on most 

developing Nations. Developing nations must 

therefore make deliberate effort in financing and 

nurture conducive environment for STEM teaching.

 Science is the foundation and cornerstone of 

technological development. The development of 

STEM education is critical to national development 

and therefore must be the concern of not only the 

government but also the scientific community and the 

entire populace at large who rely so much on STEM 

education for their daily living. 

 In order to enhance national development 

visa-viz STEM education, there is a need to put the 

necessary infrastructure, equipment and quality 

personnel in place for quality teaching and learning of 

STEM related courses for human capital development. 

A survey of most public schools in Nigeria revealed 

that only 30% of the students had access to textbooks, 

a factor that greatly limits the arousal of curiosity and 

acquisition of knowledge (Nwosu, 2015). Other 

instructional materials/resources are either inadequate 

or not adequately used, and improvisation has not 

gained so much ground. The computer and other ICT 

resources are hardly adequate or not even available. In 

most cases, where there are some, power 

supply/failure appears to be a stumbling block to 

successful use of these gadgets. It is obvious that 

provision and effective use of this resources motivate 

students either male or female gender curiosity to learn 

STEM Education for National development. Speaking 

on the issue of need for gender inclusiveness in STEM 

education for national development, Ojo (2017) stated 

that both Male and Female should be encouraged to 

participate in STEM courses. The low enrollment of 

female fork in STEM Education is not good enough to 

trigger national development.  Considering the 

population of female folk in the last census conducted 

in Nigeria (Nwosu, 2015). The census conducted in 

2006 in Nigeria according to Nwosu, female form half 

of the population of the nation Nigeria. If they are left 

out in the pursuit of national development through 

STEM Education, it will be very catastrophic. 

 In Nigeria and most sub-saharan African 

countries, the greater percentage of out of school 

children are females (strauss, 2012.) Joulmes and 

Njoku (2012) in a UNICEF document remarked that in 

sub- Saharan Africa large numbers of young girls still 

do not attend school. They observed that out of 121 

million, 81 million are girls and over 50 percent of 
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those girls are in Sub-Saharan Africa.  In Nigeria 

particularly, girls’ access to education especially in the 

northern states, has remained low.  As far as 20 per 

cent of women in the north west and north east of the 

country are literate and have attended school (Nwosu-

Izuwa, 2018).  Nwosu-Izuwa reported that the scenario 

is not different at university levels as there were still 

far fewer females than males in Nigerian Universities, 

judging by academic year and sex, faculty and sex, and 

level of course and sex for over a ten-year period 

(2008-2018). In one of the studies, Aguele and 

Agwagah (2015) presented this scenario of university 

enrolment in STEM for (2008 – 2012) for 12 states 

showing that female is underrepresented in STEM. 

Their findings support Maduasum (2014), and Okeke, 

Egbunonu, Ugbaja, and Jibrin (2015).  More recent 

studies in this regard which support the existence of 

gender inequality in STEM education include Okeke 

(2020), Nzewi (2021) in their different presentations at 

STAN seminar on gender issues in STEM Education.   

 Speaking on the causes of gender disparity in 

STEM education, Mulemwa (2016) and Strauss (2012) 

asserted that the cause of gaps in enrolment, inclusion 

and inactive participation of girls and women in 

STEM can be traced to several intertwined factors, 

some of which have been highlighted in some recent 

studies on gender issues in STEM Education and 

science & gender, teacher’s perspectives. One of the 

major setbacks towards the achievement of parity in 

STEM despite women progress in other areas lies in 

the mindset of the girls and women as well as the 

larger society. Such beliefs such as “females are not 

good in mathematics and science” still have its grips 

on many girls and women. Other causes are 

differential treatment of females, placing higher value 

on the traditional male role, early childhood 

environment, gender stereotyping and family 

expectations. Hence this study is designed to 

investigate the various factors that can engender 

effective and qualitative STEM teaching for national 

development. Such factors are resources (human and 

material) and gender parity. 

 Science according to Okeke (2015) is a 

systematic process of obtaining verifiable and testable 

knowledge about nature and natural occurrences 

utilizing careful observations and experiments. Okeke 

also defined technology as the practical application of 

science in solution of problems encountered in the 

environment.  Science, technology is therefore 

veritable tools for socio-economic development of 

modern society. As such, gender equality in science 

and technology education should be promoted at all 

levels of education. Gender equality is a system where 

both gender enjoy the same opportunities for realizing 

their human rights and rights to contribute to all 

spheres of national development and the benefits from 

such development (Sadker & Sadker, 2014). Similarly, 

Okebukola (2016) defined science as a body of 

knowledge which is acquired through experimentation 

and systematic observation. Science  in a very 

fundamental sense, is the process of seeking truth, it is 

a common heritage of mankind. People of all nations 

have contributed to its development, openness, 

universality, honesty, quality and respect for evidence 

are important values of scientific enterprise. 

Technology is the application of science knowledge to 

provide solutions to societal problems. Ajewoke and 

Owilabo (2014) is an applied science which falls into 

so many areas as engineering and medicine. 

Acquisition of scientific knowledge and it application 

in technology enhances national development. 

 National development is the ability of a 

country or countries to improve the social welfare of 

the people. For example, by providing social amenities 

like quality education, portable water, transportation, 

infrastructure, medical care etc. Science, technology, 

engineering and mathematics education are in 

separable major potent sources for social and 

economic changes in the contemporary history of 

mankind. STEM have contributed immensely in 

national development. They have contributed in the 

areas of education, health, agriculture, petroleum, 

communication, industry, arms and armaments. 

National development in the context of STEM for 

example, if a student is taught well the aspect of 

electricity, he/she can learn the skill of wiring houses, 

which can fetch such individual the means of living 

and can equally empower others by teaching them the 

same skills. Not only in wiring, production of multi 

outlet sockets as sources of powering home 

appliances. STEM can equally assist students acquire 

skill(s) for repairing other home appliance like 

refrigerator, air condition, electric fan etc. this can 

enhance production of self-reliant and self-employed 

individual that can contribute to national development. 

This can only be achieved by putting all the needed 

resources/equipment in place.  

 Finally, this study is designed to investigate 

availability of resources and gender participation in 

STEM Education for national development in Kogi 

East Education Zone of Kogi State.  

 

https://www.ajstme.com.ng/


AJSTME, Volume 8, Issue 4. 344-350, June, 2022. https://www.ajstme.com.ng 

ISSN: 2251-0141 

Availability of Resources and Gender Participation in …… Yakubu P. A. 
346 

Statement of the Problem 
 The actual progress of STEM Education 

depends on the availability of human and material 

resources.  Apart from equipment and materials, other 

factors that could inhibit the teaching and learning of 

STEM Education for national development include 

lack of adequate number and qualified science 

teachers, inadequate or total absence of laboratory 

space as well as insufficient time spent on the teaching 

and learning. in Nigeria, girls and woman have been 

estimated to constituted nearly fifty percent of the total 

population. Girls and woman are underrepresented in 

STEM Education. Woman and girls cannot be left out 

of STEM Education as that means leaving out half of 

the entire population. One may then ask how 

conceivable it is for only a half of the entire population 

to cater for the overall scientific and technological 

need of the country. There is a need to put in place 

quality resource and apply teaching styles that can 

encourage female genders to participate in stem 

Education. This study was therefore intended to 

ascertain the quality of resources availability for 

effective teaching and promotion of female 

participation in STEM Education for national 

development. 
 

Purpose of the study 
The purpose of the study was to investigate the 

available resources and gender participation in STEM 

education for national development. Specifically, to 

determine: 

1. Available resources in schools for STEM 

teaching for national development. 

2. If teaching styles and strategies of STEM 

teachers encourages female participation in 

STEM Education for national development. 
 

Research Question 
1. How adequate are the available resources in 

schools for STEM teaching for national 

development? 

2. How does teaching styles and strategies of 

STEM teachers encourages female 

participation in STEM Education for national 

development? 
 

Hypotheses 
1. There is no significant difference between the 

mean scores of male and female respondents 

on the availability of resources for the 

teaching of STEM in schools for National 

Development.  

2. There is no significant difference in the mean 

scores of student’s perception on STEM 

teacher’s teaching styles and strategies that 

promotes female participation in STEM 

Education for National Development.  

 
Methods  
The study adopted descriptive survey design. The 

choice of survey design was considered appropriate 

because the investigation was based on observation 

and collection of data in their natural setting (Ali, 

2012). The study was conducted in Kogi east 

education zone in Nigeria. Kogi state is located in the 

north central region of Nigeria. It shares boundary 

with Benue, Nassarawa and Enugu state to the west, 

north and south respectively. The zone comprises of 

nine local government areas namely: Ankpa, 

Olamaboro, Omala, Dekina, Idah, Ofu, Ibaji, Bassa 

and Igalamela-Odolu. The zone has 147 out of the 256 

approved public and private secondary schools in the 

state. Population for the study was all the 39, 240 

senior secondary schools, from the co-educational 

schools in both public and private schools for the zone 

in 2020/2021. The population according to Kogi State 

Teaching Service Commission, Lokoja in 2020/2021 is 

made up of 23, 524 males and 15, 715 females of SS1 

and SS2. The choice of SS1 and SS2 is because those 

classes are not preparing for any external examination 

such as WAEC and NECO and are available for the 

research work. 

 A simple random sampling technique was 

used to select eighteen out of the one hundred and 

forty-seven co-educational schools in nine local 

governments. Two schools each were selected from 

each of the nine local government areas for the study. 

The use of co-educational schools is due to the fact 

that gender is one of the variables of the study. In each 

of the schools sampled only students offering the 

STEM related subjects in SS1and SS2 respectively 

were used. A total of fifty (50) students were sampled 

from each school who are in SS1 and SS2 

respectively, totaling nine hundred students (900) from 

all the nine local governments area. Two   STEM 

related teachers in the schools sampled were also 

selected using simple sampling techniques i.e. two 

from each school making a total of 36 teachers. This 

brings the total sample size for the study to nine 

hundred and thirty-six (936) students and few staff.  
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 Two instruments, STEM resources inventory 

(STEMRI) and students’ perception of STEM subjects 

/ classroom by gender (SPSTEMSCG) designed by the 

researcher were used to collect data. The instruments 

were framed on four points rating scale of Very Highly 

Adequate and Strongly Agree, (VHA/Sa), Highly 

Adequate and Agree (HA/A), Adequate and Disagree 

(A/D) and Not Adequate and Strongly Disagree. This 

rating has weight of 4, 3, 2 and 1 respectively. The 

instruments were face validated by two experts, one 

from physics education and the other from 

measurement and evaluation. From Prince Abubabar 

University Ayingba Their comments were utilized in 

modifying the instruments. The instruments were 

further trial tested on physics and chemistry students 

in demonstration secondary school, Ankpa. The data 

collected were used to determine the internal 

consistency of items of the instrument. This was done 

using the cronbach alpha. A reliability coefficient of 

0.78 and 0.76 respectively was estimated. The data 

collected were analyzed using mean and standard 

deviation for the research questions. The hypothesis 

was analyzed using ANOVA. On the benchmark, the 

score ranging from 3.0 – 4.0, (VHA) =  2.50 – 2.99 

(HA),  2.0 – 2.49 (A), , & 0.01 – 1.99 (NA)  

 
Results 

Table 1: Showing Means Response of Students on STEM Resource Inventory 

S/N Items Mean SD Decision 
1. Statement on availability of separate functional physics 

laboratory with adequate facilities. 
1.80 .331 NA 

 
2. Availability of separate functional chemistry laboratory with 

required equipment   
1.80 .331 NA 

 
3. Availability of biology laboratory with functional apparatus  2.45 .201 A 
4. Availability of a qualified and efficient mathematics experts 1.32 .398 NA 
 5. Availability of adequate and required number of experts in 

physics, chemistry and biology 
2.03 .264 A 

6. Availability of trained technicians and attendants in all the 

laboratories   
2.24 .211             A 

 
7. Availability of adequate number of periods for practical weekly 

on the school timetable  
2.51 .198 HA 

8. Availability of adequate apparatus for all the expected 

experiments  
1.54                           .336           NA 

9. Availability of lab equipments that are functional.  1.45        .387          NA 
10. STME teachers observe their periods as scheduled on the 

timetable weekly during practical lesions. 
1.63                    .351 

 
NA 
 

 

From table1 items 1& 2 with mean score of 1. 80 each 

respectively and standard deviation of .331 each 

respectively, indicate that schools have no adequate 

and separate laboratory for STEM subjects. Likewise, 

items 4, 8, 9, & 10 with mean scores of 1.32, 1.54, 

1.45 & 1.63 with corresponding standard deviation of 

.398,.366, .387& .351 respectively shows inadequacy 

of resources and functional apparatus for conducting 

practical’s in STEM subjects. Also items 3 ,5,6 & 7 

with mean scores of 2.45, 2.  as revealed by the mean 

of 1.80 each. Likewise, items 4,8,9 &10 with mean of 

1.32, 1.54, 1.45 & 1.63 shows inadequacy of 

mathematics resources and functional apparatus for 

conducting practical’s. Even though that they are 

adequate number of experts in the various disciplines 

in the schools the equipment is lacking. Putting the 

practical period on the timetable is not enough; there is 

a need to provide the needed practical apparatus so as 

to enable the teacher observe their periods.  

 

Table 2: Showing mean & Standard Deviation of Students’ perception of STEM Teacher’s Teaching  
Styles that Promote or Inhabit Female Participation in STEM 

S/N Statement of teachers style Gender  N Mean S.D Remark 
1. The teacher always direct his questions 

to the males during lesson  
Males 
 

546 
 

3.19 
 

.250 
 

SA  

Females 354 2.51 .211 A 
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2. The teacher always use masculine 

examples  
Males 546 2.51 .242 SA  
Females 354 3.85 .201 A 

3. The teacher always appreciates females’ 

attempts to questions than females.  
Males 546 2.48 .212 D 

Females 354 2.56 .243 A 
4. The teacher made learning Math and 

other science subjects interesting 
Males 546 2.85 .334 A 
Females 354 1.98 .384 SD 

5. Science teachers always link science and 

mathematics to real life experiences. 
Males 546 2.86 .335 A 
Females 354 2.43 .264 D 

6. Teachers sometimes create an 

environment for self-confidence and 

success for students that both male and 

females are expected to do well in 

STEM courses. 

Males 546 2.52 .256 A  
Females 354 1.98 .384 SD 

7. Students are motivated to learn STEM 

courses whenever a female teacher is 

teaching the class. 

Males 546 2.10 .282 D 
Females 354 2.94 .228 A 

8. I gain more in the class whenever the 

teacher engages the class in activities in 

STEM. 

Males 546 2.51 .242 A 

Females 354 3.18 .212 SA 

9. The class activities in STEM courses 

handled by male teachers are always 

motivating and cultivating both feminine 

and masculine gender. 

Males 546 3.85 .201 SA 

Females 
 

354 1.85 .345 D 

10. STEM Teachers always refers to 

textbook written by feminine gender 

while teaching  

Males 546 2.46 .221 D 
Females 354 3.91 .189 SA 

 

From table 2, only items 3, 7, 8 & 10 with mean scores 

of male 2.48, 2.52, 2.51 and 2.41 with standard 

deviation of .212, .256, . 212, and .221respectively and 

likewise female 2.56, 2.94, 3.18 & 3.91 with standard 

deviation of .243, .228, .212 & .189 respectively, are 

teachers’ styles and strategies that can promote female 

participation in STEM courses. All other items 

1,2,4,5,6& 9 with mean scores of male 3.19,2.15, 2.85, 

2.86, 2.52 7 2.85 with standard deviation of .250, .2.2, 

.334,.335,.256, & .201 respectively and mean scores of 

female 2.51, 3.85, 1.98, 2.43, 1.98 & 1.85 with 

standard deviation of .211, .201, .384, .264, .384 & 

.345 respectively. Our teacher’s styles and strategies 

that serves as a motivation to the males only to study 

STEM Education. 
 

 

Table 3: Mean, standard Deviation and Z- test of male and female respondents on the availability of resources 
for the teaching of stem in the school for National development. 

Gender  N Mean  SD DF Z-Cal Z-crit  Sig  Remark 
Male  568 9.92 1.412 934 0.48 1.96 0.05 Accept  

Ho Female  368 9.80 1.507 
 

Table 3: showed that the total of 936 respondents for 

availability of resources for teaching STEM in the 

school for National Development representing 568 

males and 368 females had a mean value of 9.92 for 

male and a standard deviation of 1.412 while the 

female respondent had a mean of 9.80 and standard 

deviation 1.507. Since the critical value of 0.05 level 

of significance was 1.96 and Z calculated value of 0.48 

was less than the Z critical value, the non-hypothesis 

was accepted. This implies that there is no significance 

difference between the mean rating of male and female 

respondents on the availability of resources for the 

teaching of STEM Education for National 

Development in Kogi State. 
 

Table 4: Z test analysis showing differences in students’ participation of STEM teacher’s teaching styles and 
strategies that promotes female participation in STEM Education for National development. 
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Gender  N Mean  SD DF Z-Cal Z-crit  Sig  Remark 
Male  546 27.33 2.575 898 0.46 1.96 0.05 Accept  

Ho Female  354 27.19 2.661 
  
Table 4:  showed that a total 546 male had a mean 

value of 27.33 and a standard deviation of 2.575 while 

a total of 354 females had a mean values of 27.19 and 

a standard deviation of 2.661, since the critical value 

of 0.05 level of significance was 1.96 and Z calculated 

value of 0.46 was less than Z critical value, the non-

hypothesis was accepted. This means that there is no 

significance difference between the mean scores of 

students’ perception on STEM teachers teaching styles 

and strategies that promotes female participation in 

STEM Education for National development in Kogi 

State.  

 

Discussion 
How adequate are the available resources in schools 
for STEM teaching for national development?  
 The results of data analyzed in research 

question 1 and hypothesis 1 in table 1 and 3 revealed 

that there is no enough laboratory equipment in 

schools, that most of the schools have no separate 

laboratory for each subjects. Most of the schools 

operate multipurpose laboratory system. This is the 

reason why in most school’s teachers do not observer 

the period meant for practical. The result from the 

hypothesis 1 tested showed that there is no significant 

difference between the mean rating of male and female 

respondents on the availability of resources for the 

teaching of STEM Education for national 

development. This implies that there are gross 

inadequate resources for quality teaching of STEM 

Education for national development. This finding is in 

consonance with the view of Eule (2014) that it is 

dishearten to note that most of our schools lack 

functional laboratory that are well equipped with 

necessary equipment needed to carry out routine 

practical work. Similarly, Ali (2015) observed that 

infrastructure are often insufficient or completely 

absent in many schools. The lack of 

resources(facilities, chemical, personnel etc) have 

made some senior secondary school to write WAEC 

(SSCE) without seeing the instruments needed for the 

practical examination in order to produce crop of 

students who can contribute meaningfully to national 

development there is a need to look into the way 

STEM Education/courses are being handled in our 

schools today by talking measures that can ameliorate 

the deplorable states of human and material resources 

plaguing the teaching and learning of science in 

schools. 

 Teaching styles and strategies of STEM teachers that 

encourage female participation in STEM education for 

national development. The results of data analyzed in 

research question 2 and hypothesis 2 in table 2 and 4 

showed that male and female students have the same 

participation on STEM teachers’ styles and strategies 

that encourage female participation in STEM 

education for national development. The study 

revealed that females are motivated to learn in STEM 

class when engage in activities by the teacher during 

teaching and learning in the classroom. Females are 

encouraged to learn when their little effort in the class 

is commented and appreciated by the teacher. The 

study equally showed that female students are 

encourage to participate in STEM Education for 

national development when teachers give examples 

and illustrate that are feminine gender centered, and 

also making references to text book that written by 

feminine authors. This assured them that STEM 

Education is not masculine course or discipline, seeing 

their fellow feminine gender excelling. The result of 

hypothesis 2 tested showed that there is no significant 

different in the mean course of student perception on 

STEM teachers’ teaching style and strategies that 

promote female participation in STEM Education for 

national development. This implies that both male and 

female student have similar perception of STEM 

teacher styles and strategies that encourage female 

participation for national development the findings of 

this studies is an agreement with the view of Nzewi 

that female should be given attention in STEM classes 

and not neglected by the teachers. Female gender 

studding STEM should be rewarded from time to time 

in order to encourage them to participate in STEM 

Education for national development. The finding of 

the study is consonant with the finding of Agule and 

Agwagah (2016) that female girl child is motivated to 

participate in STEM Education when STEM teachers 

use styles and strategies that encourage female 

involvement in class activities.    

                    

Conclusion and Recommendations 
The result of the study clearly shows that there are gross 
inadequate resources for quality teaching of STEM for 

national development. To worsen the situation, material 
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resources where available are found to be faulty and none 

functional. Also the teachers’ styles of teaching do not 

motivate the girls (females) to enroll in STEM subjects. 

Women constitute about half of Nigeria population. By 

the March 2006, census of 140 million, of 71709 000, 

males and 68 293,683 females (Adediran 2012). Nigeria 

as a developing nation needs more scientists, engineers 

and mathematicians to keep her develop own 

technologies and to get along with developing nations. 

The necessary materials and equipment and infrastructure 

needed should be made available for conducive teaching 

and learning, including STEM teachers’ styles and 

strategies of teaching that will encourage female 

participation in STEM Education for national 

development in Nigeria. 

As a measure to check the issues of lack of quality 

resources for teaching learning of STEM. 

1. Government and privileged individuals should 

finance and supply materials needed for effective 

teaching and learning of STEM for national 

development. 

2. Government should equip laboratories and 

libraries with indigious female gender friendly, 

STEM textbooks and also ensuring adequate 

infrastructural facilities that promote importation 

of STEM education. 

3. Teachers need to creative in the students’ 

interview in the science subjects. This could be 

done through the practice of science process 

skills necessary for practical activities. 
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