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Abstract: - Considering students’ poor achievement in physics, 

this study investigated the effect of interactive and learner-

friendly Metaconceptual teaching approach on students’ 

achievement in Physics. Two research questions and three 

hypotheses provided a focus for the study which adopted a quasi-

experimental, control group design. The sample for the study 

consisted of 68 SS2 physics students from two intact classes of 

two co-educational secondary schools in Awka South Local 

Government Area of Anambra State. A multi-stage sampling was 

used to compose the sample. The instrument used for data 

collection was a researcher constructed test tagged Thermal 

Physics Achievement Test (T-PAT). The test with their model 

answers was validated by experts. The reliability of the T-PAT 

was established using Kuder-Richardson formula 20 (KR-20) 

which yielded a reliability index of 0.89. The research questions 

were answered using mean while the hypotheses were tested at 

0.05 level of significance using Analysis of Covariance 

(ANCOVA). The findings of the study showed significant effect 

of metaconceptual teaching approach (MTA) on students’ 

achievement in physics. This implies that MTA is capable of 

enhancing students’ achievement in physics. However, the result 

showed no gender influence on students’ achievement in physics 

when MTA was used as a method of instruction. Educational 

implications of this study were highlighted and recommendations 

made which included among others, that MTA should be 

incorporated in teaching of sciences especially physics in 

secondary schools. 

Key words: Metaconceptual teaching approach, students’ 
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I. INTRODUCTION 

he role of science, particularly physics in the development 

of a nation cannot be over-emphasized. Many countries 

all over the world have realized more than ever before what 

science and technology could offer for the improvement of 

social, physical and economic wellbeing of their citizens. In 

furtherance of this, Mekonnen (2014) stated that science has 

been highly valued in every part of the world as being the 

bedrock of modern technological breakthrough. Hence, many 

countries of the world, especially developing ones like Nigeria 

cannot develop or sustain any form of technology unless a 

solid foundation for effective and efficient science, 

particularly physics education is laid; the type that will also 

take into consideration how to utilize science for the benefit, 

rather than destruction of humankind.  

Physics, the most fundamental and the root of every 

field of science (Eryilmaz, 2004) is defined by Anyakoha 

(2007) as a natural science that involves the study of matter 

and energy and their interactions. This is because, physics, 

being one of the core subjects offered in Nigerian schools 

forms the basis for the nation’s technological advancement 

and human resource development (Abubakar, 2012). Some of 

the roles played by Physics to development are in the areas of 

electronics, food processing, preservation and storage as well 

as fuel and electricity production. Stressing the importance of 

Physics and Mathematics, Ale and Adetola(2011) assert that 

the line of demarcation between developed and developing 

countries is based on the level of their Physics and 

Mathematics attainment, and ingenuity to apply the concepts 

of physics smartly. However, despite the awareness of the 

importance of Physics to national development, Physics 

Education, particularly in Nigeria is fraught with a host of 

challenges like lack of well-equipped and functional physics 

laboratories, shortage of experienced and committed Physics 

teachers and a host of others (Odo, 2011). These challenges 

have resulted in persistent low enrolment and abysmal 

performance in physics even though performance in physics 

in the West African Senior School Certificate Examination 

(WASSCE) has improved in the recent years when compared 

with other science subjects like chemistry and biology. 

Stressing this, the Registrar of National Examination Council 

(NECO), commenting on Nigerian students’ mass failure in 

sciences (particularly physics; 29.49% in 2010) and the core 

subjects (English and mathematics) had this to say “unless 

there is improvement in teaching and learning in schools, 

there is little the examination bodies could do to salvage the 

bad situation (Ikirima, 2016). This situation calls for the 

reforming of methods and practices of science teaching 

especially Physics in Nigeria to make it more learner-

centered. 

In line with this, many researchers in Science 

Education have been exploring different child-centered 

methods of teaching physics (and sciences in general) for 

better academic achievement on the part of students. Some of 

the innovative methods proposed and tried include inquiry 

method propounded by Joseph Schwab and his group 

(Zongyi, 2013), collaborative teaching method which is rooted 

in Lev Vygotsky's concept of learning called 

development(Ahlefeldt, 2017)and discovery method by 

Bruner (Bruner, 1960). However, since none of these methods 

has sufficiently succeeded in explaining why learners were 

not learning even though the instructional programme 

T 
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provided the appropriate stimuli (Jones &Brader-Araje, 2002), 

there is need to explore other more effective constructivism-

based learner-friendly alternatives like co-operative learning, 

metacognition and metaconceptual approaches.  

Constructivism theory argues that learners do not 

passively acquire knowledge but actively construct meaning 

through their interpretative interactions with and experiences 

in the world (Ihuarulam, 2012; Nworgu, 2016); that learners 

can only make sense of new situations in terms of their 

existing understanding (Eskay, Ezeudu, Aniode, Egbukwu & 

Nosike (2014). Yuruk (2005) suggested that metaconceptual 

approach which is constructivism-based and integrates 

metacognitive learning theory with conceptual change 

learning would be very effective in achieving this. 

Metaconceptual Teaching Approach (MTA) involves 

practices designed to facilitate students’ engagement in 

Metaconceptual Knowledge (MK), Metaconceptual 

Awareness (MA), Metaconceptual Monitoring (MM) and 

Metaconceptual Evaluation (ME) (Yuruk, 2007). MK is one’s 

stable and statable knowledge about concept learning and 

factors influencing concept formation and acquisition; MA is 

one’s awareness of and reflection on existing and past 

concepts, one’s interpretation of experiences, ontological and 

epistemological presuppositions and the context in which a 

concept is used; MM involves processes that generate 

information about one’s cognitive state or thinking process 

and ME deals with making judgmental decisions about the 

validity of competing conceptions. Some practices are 

designed to facilitate students’ engagement in metaconceptual 

knowledge and processes. These include such practices as 

poster drawings, journal writing, class and group discussions 

as well as quantitative problem-solving (Yuruk, 2007). These 

practices are designed to help students to understand and have 

full grasp of the scientific concepts taught and therefore 

register improved academic achievement. 

Academic achievement as defined by Daniels and 

Schouten in Mekonnen (2014) is the scholastic standing of a 

student at a given moment as explained in terms of the grades 

and performance on an educational achievement test and 

cumulative indicators such as educational degrees and 

certificates. Steinmayr, MeiBner, Weidinger and Werthwein 

(2015) further define academic achievement as performance 

outcomes that indicate the extent to which a person has 

accomplished specific goals that were the focus of activities in 

instructional environments; specifically, in schools, colleges 

and universities. It is a measure of output and the main 

outputs in education are expressed in terms of learning, that is, 

changes in knowledge, skills and attitudes of individuals as a 

result of their experiences within the schools’ system. In the 

context of this work, which is done using Nigerian secondary 

school students, academic achievement is taken as the 

student’s overall performance in the external WASSC and/or 

NECO examinations. Pooracademic achievement is a 

performance that falls below expected standard which is the 

minimum requirement for admission into institutions of 

higher learning. 

The concepts, “heat and temperature” are selected 

from Senior Secondary School year two (SSS 2) physics 

curriculum because of their importance and relevance to the 

development of science and technology in this modern era of 

technology. It is believed that using such interactive and 

learner-friendly metaconceptual teaching approach in 

handling the topics would favour both gender (male and 

female students) in terms of better achievement in physics. 

Gender has been noted by researchers over the years 

as having impact on achievement in Physics and its related 

disciplines (Ezirim, 2006; Okwo & Otuba, 2007; U. Aja-

Okorie & Akumah, 2013). Longe and Adedeji (2003) even 

stressed that science, technology and their related disciplines 

are male-reserved while Art and Humanities are female-

reserved. This belief makes boys appear to have a natural 

positive attitude towards science and technical subjects while 

girls show more inclination to Arts and Humanities. The 

problem is even compounded by the fact that most science 

educators give masculine outlook to science subjects such as 

chemistry and physics (Babajide, 2010); encouraging females 

to go rather for biology, agricultural science and home 

economics which they consider to be more female-friendly 

science subjects. Some other researchers (Nwankwo & 

Okoye, 2015; Orefor, 2016) opined that gender has no 

influence on students’ achievement in the sciences. All these 

and related treatments make girls have phobia for science and 

science-related subjects which definitely affect their future 

career-choice and eventual achievement. Due to lack of 

consensus regarding the issue of gender and science and more 

importantly to capture the interest of girls, and consequently 

improve their achievement in physics and other science-

related carriers, there is a need therefore to try such innovative 

strategy as metaconceptual teaching approach to see what 

effect it will have on achievement of male and female students 

in the sciences especially Physics. 

Research Questions 

The study was guided by the under listed research questions. 

1. What is the effect of metaconceptal teaching 

approach (MTA) on achievement mean scores of 

students taught the concepts of heat and temperature 

in physics? 

2. What is the influence of gender on the achievement 

mean scores of students when taught the concepts of 

heat and temperature in physics using MTA?  

Hypotheses 

The following null hypotheses were formulated and tested at 

0.05 level of significance. 

1. Students taught heat and temperature using MTA and 

those of a control group taught using CTA do not 

differ significantly in their achievement scores. 
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2. There is no significant difference in the achievement 

scores of male and female students taught heat and 

temperature using MTA 

3. There is no significant interaction between teaching 

approach and gender on students’ achievement 

scores in physics 

II. METHOD 

 A quasi-experimental design, specifically the non-

equivalent control group design was used for the study. Sixty-

eight physics students drawn through multi-stage sampling 

approach from 45 co-educational schools in Awka Education 

Zone were used for the study. In the process of sampling, the 

first stage was to use simple random sampling technique 

(balloting) to select one out of the five local government areas 

(LGA) in the zone. Awka-South LGA was thus selected. The 

next stage was purposive selection of only the 15 co-

educational schools in the local government area. Next was 

the use of purposive sampling technique for the selection of 

two out of the 15co-educational schools. The two selected 

schools have common characteristics which included; well-

equipped physics laboratories and experienced physics 

teachers with teaching qualification. The fourth stage was the 

use of hat-draw method to assign experimental and control 

treatments to the two selected schools. School A picked the 

head and was given experimental treatment using MTA while 

School Bpicked the tail and was used as control. 

The instrument used for data collection was a Thermal 

Physics Achievement Test (T-PAT). The T-PATwas a 30-

itemmultiple choice test developed by the researcher. The test 

items were selected from past questions of WASSCE, NECO 

and standard physics text books. Each item had four options 

with only one correct option. The items were developed using 

well-constructed test blue print. The reliability of the test was 

established using Kuder-Richardson formula 20(KR-20) 

which yielded a reliability coefficient of 0.89.  

Two sets of tests were administered as pre- and post-tests. The 

pre-test was scored and kept without any feedback to the 

students. After the treatment, the same test with the same 

contents was reshuffled and given as post-test. Both tests were 

scored by only one of the researchers to avoid bias. The 

results were used for analysis. 

Procedure for the Study 

The process for conducting this study was experimentally 

symbolized as: 

Group       Pre-Test    Treatment           Post-Test 

MG            O1           X                        O2  

------------------------------------------------------------------ 

CG            O1         ~X                    O2  

Fig. 1 Symbolic representation of the research design 

 

Where, 

MG = Metaconceptual (Experimental) Group                              

CG = Control Group                   

O1 = Pre-test  

X = Treatment using metaconceptual approach 

~X  = No experimental treatment 

O2 = Post-test 

----- = Two groups not equated by random assignment 

(Nworgu, 2015) 

 The study was conducted in the second term of 

2015/2016 academic session. The experiment lasted for six 

weeks. Each week had three periods (one single and one 

double) of 40 minutes. In the control group, the single period 

was used for normal teaching using conventional method. The 

double period was used for only such content-rich activities 

like demonstrations, experiments and quantitative problem-

solving without engaging the students in metaconceptual 

processes. The students in the control group were required 

only to discuss and note down their observations in the form 

of usual laboratory report. For the experimental class, the 

same set of activities were done for both single and double 

periods; but in addition to discussing and writing down their 

observations, students were engaged in such metaconceptual 

activities as poster production which helped students to 

engage in metaconceptual awareness and monitoring, journal 

writing in which students kept record of their observations as 

well as what they understood according to their judgement all 

through the process of any group-based activity. Keeping of 

journal records helped students to make references to their 

existing conceptions, recognize their past ideas, examine the 

reasons why they were attracted to their views, monitor their 

understanding of different ideas, make judgment on the 

validity of their competing ideas, recognize the limitations of 

their ideas, look for consistency among their initial and 

current ideas across different contexts and monitor the 

changes in their ideas. During group discussions, students 

were arranged in groups of 3-4 members where they discussed 

their ideas about a given situation, like why food cook faster 

in pressure cooker, with prompts from the facilitator (the 

research assistant). The aim was to promote MK,MM and 

ME. Class discussions were constantly held especially after 

each group-based activities (group discussion, poster drawing 

and experimentations) and when students raise questions for 

clarification. Class  discussions promoted MA, MM and ME. 

It is noteworthy that the scientific concepts or explanations 

were not introduced till students could no longer provide 

further explanations of the phenomena in question 

 All these activities helped to engage students in 

Metaconceptual awareness, monitoring and evaluation and to 

promote their Metaconceptual knowledge. Content-rich 

activities in the form of hands-on experiments, laboratory 
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experiments, demonstrations and quantitative problem-solving 

were also used.  

III. RESULTS 

The data presented in tables provided answers to research 

questions and were used in testing the hypotheses at 0.05 level 

of significance. 

Research Question 1: What is the effect of metaconceptal 

teaching approach (MTA) on achievement mean scores of 

students taught the concepts of heat and temperature in 

physics?  Answer to this research question is provided in 

Table 1. 

Table 1: Mean Achievement and Standard Deviation Scores in Physics of 

Students Taught with MTA and CTA 

Teaching 

Approach 
 

Pre-test Post-test Mean 

Gain 

Score N Mean SD N Mean SD 

MTA  38 7.29 3.16 38 18.74 4.08 11.45 

CTA  30 8.30 3.41 30 17.53 5.35 9.23 

The data in Table 1 shows the pre- and post-tests mean scores 

of students taught heat and temperature in physics using MTA 

to be 7.29 and 18.74 while the mean gain score was 11.45. On 

the other hand, their counterpart taught using CTA had 8.30, 

17.53 and 9.23 as the pre-test, post-test and mean gain scores 

respectively. Both the posttestmean score and mean gain score 

of students taught using MTA were greater than that of 

students taught using CTA, signifying that MTA is efficacious 

in improving students’ achievement in physics.  

Research Question 2: What is the influence of gender on the 

achievement mean scores of students when taught the 

concepts of heat and temperature in physics using MTA? 

Answer to research question 2 is provided in Table 2. 

Table 2: Students’ Mean and Standard Deviation Scores in Physics 
Achievement by Teaching Approach and Gender 

Teaching 

Approach 

Gende

r 

Pre-test Post-test Mean 

Gain 

Score N Mean SD N Mean SD 

Metaconc

eptual 
Male 21 7.29 3.38 21 18.71 3.70 11.42 

 Female 17 7.29 2.97 17 18.76 4.60 11.47 

 

Table 2 shows the pre-test and post-test achievement mean 

scores of 7.29 and 18.71 for male and 7.29 and 18.76 for 

female students taught heat and temperature in physics using 

MTA. The male students had a mean gain score of 11.42 

while their female counterparts had 11.47. This shows that 

male and female students taught heat and temperature in 

physics using MTA did not differ in their post-test 

achievement mean score and mean gain scores. 

Hypotheses Testing 

1. Students taught heat and temperature using MTA and 

those of a control group taught using CTA do not 

differ significantly in their achievement mean scores.  

2. There is no significant difference in the achievement 

mean scores of male and female students taught heat 

and temperature using MTA. 

3. There is no significant interaction between teaching 

approach and gender on students’ achievement mean 

scores in physics. 

The test to hypotheses 1-3 are presented in Table 3 

Table 3: Summary of Analysis of Covariance of Students’ Achievement 

Scores in Physics by Treatment and Sex. 

Source 
Type III 
Sum of 

Squares 

df 
Mean 

Square 
F Sig. 

Corrected 
Model 

582.348a 4 145.587 10.297 .000 

Intercept 1232.467 1 1232.467 87.167 .000 

Achievement 

Pretest 
540.250 1 540.250 38.209 .000 

Approach 62.737 1 62.737 4.437 .039 

Gender 1.782 1 1.782 .126 .724 

Approach * 

Gender 
1.354 1 1.354 .096 .758 

Error 890.769 63 14.139   

Total 24012.000 68    

Corrected 
Total 

1473.118 67    

 

Hypothesis  

1. Students taught heat and temperature using MTA and 

those of a control group taught using CTA do not 

differ significantly in their achievement mean scores.  

Table 3 shows that there is a statistically significant difference 

in the achievement mean scores of students taught heat and 

temperature in physics using MTA and those of a control 

group taught using CTA F(1,63) = 4.437, P(.039)<0.05. 

Hence, the hypothesis was rejected. This implies that students 

taught heat and temperature in physics using MTA 

outperformed their counterparts taught using CTA. 

2. There is no significant difference in the achievement 

mean scores of male and female students taught heat 

and temperature using MTA.  

Table 3 shows that there is no statistically significant 

difference in the achievement mean scores of male and female 

students taught heat and temperature in physics using MTA 

F(1,63) = .126, P(.724) >0.05. Hence, the hypothesis was 

accepted. This implies that MTA is not gender-biased.  

3. There is no significant interaction between teaching 

approach and gender on students’ achievement mean 

scores in physics.  

The test to this hypothesis is presented in Table 9. 

As can be seen from Table 3, there is no statistically 

significant interaction between teaching approach and gender 

on students’ achievement mean scores in physics, 

F(1,63)=.096, P(.758)>0.05. This led to acceptance of the null 
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hypothesis. The assertion that no significant interaction exists 

between teaching approach and gender on SS 2 physics 

students’ achievement mean scores when taught the concepts 

of heat and temperature was therefore held onto. 

IV. SUMMARY OF THE FINDINGS 

The findings of this study are summarized as stated: 

1. Students taught heat and temperature in physics 

using MTA had higher post-test achievement mean 

score and greater mean gain score than those of a 

control group taught using CTA. This is because, a 

significant difference existed in the achievement 

mean scores of the MTA and CTA groups 

2. Gender had no influence on the post-test 

achievement mean scores and mean gain scores of 

students taught heat and temperature in physics 

using MTA because, there is no significant 

difference in achievement mean scores of male and 

female students taught heat and temperature in 

physics using MTA. 

3. No significant interaction was observed between 

teaching approach and gender on students’ 

achievement mean scores in physics. 

V. DISCUSSION 

 The result of this study as shown in Table 1 and 3 

revealed that students taught heat and temperature in physics 

using MTA performed better in achievement test than those 

taught using CTA. A significant difference therefore existed 

between the achievement test scores of the experimental and 

control groups in favour of the experimental group. This result 

is consistent with the findings of Yuruk (2005). In that study, 

Yuruk observed that metaconceptual teaching intervention 

(MTI) had a significant positive effect in promoting students’ 

achievement when compared with the effect of normal lecture 

method of instruction. The result also agreed with the findings 

of Zubeyde and Omer (2011) who in a case study found that 

MTI increased students’ self-efficacy and hence, enhanced 

their performance in chemistry. Similarly, this result was 

supported by the findings of Yuruk, Selvi and Yakisan (2011) 

who reported that Metaconceptual Teaching Activities was 

capable of improving students’ academic achievement. 

Furthermore, Mesut and KattyCabe (2016) in their study on 

the Contribution of Metaconceptual Awareness in Pre-Service 

Early Childhood Teachers’ Learning of Science Concepts 

noted that the experiment yielded a higher academic 

achievement. Since all these researchers reported similar 

results with the findings of the present study, the efficacy of 

the use of Metaconceptual Teaching Approach in the 

enhancement of students’ achievement in physics is then 

obvious.  

 The data presentedinTable2 showed that gender had 

no influence on students’ performance on T-PAT scores when 

taught heat and temperature in physics using MTA. This is 

because, no significant difference existed between the 

achievement mean scores of male and female students in the 

experimental and control groups. The result agrees with 

Jayapraba (2013) who reported that Metacognitive Instruction 

and Cooperative Learning-Strategies had no influence in 

students’ achievement in the sciences. Still in line with the 

findings of this research, Nnorom (2015) observed that 

cooperative learning instructional strategy has no effect on 

male and female students’ achievement in biology. However, 

contradictory findings were reported by some scholars. For 

instance, Jacobson (2010) and Amir, Satter & Kourosh, 

(2011) in their independent studies reported that male students 

did better academically than females when exposed to the 

same instructional strategy. Supporting this assertion, Abdul-

Raheem (2012) opined that male students performed better 

than their female counterparts in basic science. From another 

angle, Nwankwo and Madu (2014) observed that female 

students achieved better than their male counterparts when 

taught the concept of refraction in physics using analogy 

teaching approach. 

 From the on-going discussions, it is clear that gender 

influence on students’ academic achievement in science 

(especially physics) still remain a controversial issue. This is 

because no consensus has been reached among researchers 

regarding the influence of gender on students’ academic 

achievement in the sciences. The diversified results obtained 

by different researchers could have emanated from other 

factors like attitude, interest and efficacy of the research 

method used. However, from the findings of the present and 

other related studies cited, it is observed that both male and 

female students were excited about this innovative teaching 

approach and this excitement led to their high performance. 

The MTA is therefore gender friendly. 

 From the Data displayed in Tables 3, no significant 

interaction between instructional approach and gender on 

students’ achievement in physics was observed. This result 

agreed with the findings of Ochor, Ogbeba and Amadu (2014) 

who reported no significant interaction effect of school 

outdoor activities and students’ gender on their achievement 

in the sciences(physics inclusive). In the same vein, 

Akpoghol, Ezeudu, Adzape and Otor (2016) observed that 

gender and instructional strategy did not have any significant 

interaction on achievement in electrochemistry. 

 Contrary to this result, Baser and Durmus (2010) 

noted a significant interaction between gender and 

instructional treatment on students’ achievement in current 

electricity. Sequel to the findings of these researchers, it is 

obvious that there is no agreement in the research community 

concerning the interaction effect that gender and instructional 

strategies have on students’ achievement in science especially 

physics. The difference in observation by different researchers 

could be attributed to the influence of location and some 

extraneous threats to the experiment. This is why this study is 

very timely so as to shed more light on this issue. 
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VI. CONCLUSION 

 Using Metaconceptual teaching approach in science 

instruction is effective in increasing physics students’ 

academic achievement. This is because, the students 

performed significantly better in T-PAT when taught heat and 

temperature in physics using MTA than when taught same 

concepts using CTA. The study however, showed no 

significant gender difference in students’ achievement mean 

scores. Both male and female students benefited equally from 

the MTA. Any differences observed may have occurred as a 

result of other factors not related to gender. 

 On the issue of interaction, none was observed from 

the study between gender and teaching approach on students’ 

achievement mean scores. The study also expended the larger 

body of researches on the effect of MTA in increasing 

students’ achievement in physics. 

VII. RECOMMENDATIONS 

Based on the findings of the study, the following 

recommendations were made.  

1. Federal Ministry of Education should incorporate 

MTA as a basis for taking decision on the best 

instructional approaches to be adopted in Nigerian 

secondary school physics curriculum. This is so, as 

activity-based approaches make science (especially 

physics) learning interesting and exciting. 

2. Teacher training programme designers should 

include in its curriculum a course on MTA, while 

practicing teachers should be re-trained in the 

approach through seminars, workshops, conferences 

and other refresher courses. 

3. Curriculum should be reviewed by curriculum 

planners to reflect the approach while textbook 

authors should be encouraged to incorporate the 

approach in the textbooks. 

REFERENCE 

[1]. Abdul-Raheem, B. O. (2012). The influence of gender on 

secondary school students’       academic performance in south 
west, Nigeria. Journal of social sciences, 31(1), 93-98. 

[2]. Abubakar, S. (2012). Role of physics education for technological 

development for       employment and self-productivity in Nigeria. 
Journal of educational and social research,       2(10), 166-170. 

[3]. Ahlefelfdt, F (2017). Vygotsky and the benefits of collaborative 

learning. International       teaching magazine. Retrieved 
from http://consiliumeducation.com/itm/2017/01/04/two-or-more-

heads-are-better-than-one/ 

[4]. Amir, A, Sattar, K, &Kourosh,M. N. (2011). Effect of 
metacognitive strategies on economic      progress of llam 

Medicine University students. Psychology research, 1 (4), 244-

250. 
[5]. Akpoghol, T. V., Ezeudu, F. O., Adzape, J. N. &Otor, E. E. 

(2016). Relative effect of lecture       method supplemented with 

music and computer animation on senior secondary school 
students’ retention in electrochemistry.Journal of education and 

practice,7(4), 87-95. 

[6]. Ale, S. O. &Adetola, I. O. (2011). The impact of information and 
communication technology       on mathematics and science 

education.Areflective and position paper on mathematics 

education issues (2nd edition). Pp 183-190. Abuja: intellective 

marvelous press.  

[7]. Anyakoha, M. W. (2007). New school physics for senior 
secondary schools.       Onitsha: Africana first publishers limited. 

[8]. Babajide, V. F. T. (2010). Generative and predict-observe-

explain instructional strategies as       determinants of senior 
secondary school students’ achievement and practical skill in 

physics. An unpublishedPh. D. Thesis, Dept. of 

Teacher Education, University of Ibadan. 
[9]. Baser, M &Durmus, S. (2010). The effectiveness of computer 

supported versus real       laboratory inquiry learning environments 

on the understanding of direct current       electricity among pre-
service elementary school teachers. Eurasia journal of 

mathematics, science and technology education, 6(1), 47-61. 

[10]. Eryilmaz, H. (2004). The effect of peer instruction on students’ 
achievement and attitude       towards physics. Doctoral 

dissertation, Dept. of secondary science 

and mathematics, Middle East Technical University. 
[11]. Eskay, M., Ezeudu, F. O., Aniodo, D., Egbukwu, U. P., &Nosike, 

U. (2014). Assessment of       psych-social interest of students with 

and without disabilities in organic chemistry using   constructivist 

approaches. Research paper 4(8), 136-142. 

[12]. Ezirim, M. U. (2006). Scaling up girls’ participation in science 
education towards a score card on       science education. E. Okeke 

& M. Opara (eds.) Science teachers association of Nigeria. 

Gender and STM education series (1). 
[13]. Ihuarulam, A. I. (2012). Effect of conceptual-change-intervention 

discussion learning model       on misconceptions and achievement 

of students in general chemistry in colleges of       education. An 
unpublished Ph. D. Dissertation, Dept. of science education, 

Nnamdi       Azikiwe University, Awka. Nigeria.  

[14]. Ikirima, B. (2016). Influence of academic entry requirements into 
Federal Universities in       Nigeria. Journal of education research 

in behavioral sciences, 5(2), 20-30 

[15]. Jacobson, B. N. (2010). Effect of instruction on metacognitive 
self-assessment strategy on       chemistry students’ self-efficacy 

and achievement. Academia Arena, 2(11), 1-10. 

Retrieved      from: http:www.sciencepub.net. 
[16]. Jayapraba, G. (2013). Effect of metacognitive instruction and 

cooperative learning- strategies       for promoting insight learning 

in science. International journal on new trend in education      and 
their implication (Ijonte), 4(15), 165-172. Retrieved 

from:www.ijonte.org. 

[17]. Jones, M. G. &Brader-Araje, L. (2002). The impact of 
constructivism on education:       language, discourse and 

education. American communication journal, 5; 1-

9. Retrieved from:http://acjournal.org/holdings/vol5/iss3/special/j
ones.htm 

[18]. Longe, R. S. &Adedeji, S. O. (2003). Increasing girls’ access to 

technical and vocational       education in Nigeria. O. Ayodele 
Bamisaiye, I. A. Nwazuoke and A. Okediran (eds.).       Education 

this millennium-innovations in theory and practice. Ibadan: 

Macmillan       publishers Nigeria. 
[19]. Mesut, S., &KattyCabe, T. (2016). Change or durability? The 

contribution of       metaconceptual       awareness in pre-service 

early childhood teachers’ learning of science 

concepts. Research in science education. Retrieved from Http://Ci

teweb.Info/2016046286           2">Change Or Durability? 1-17. 

[20]. Mekonnen S. (2014).  Problems challenging the academic 
performance of physics students in       higher governmental 

institutions in the case of Arbaminch, Wolayita Sodo, Hawassa 

and       Dilla Universities. Natural science, 6,362-
375. Http://Dx.Doi.Org/10.4236/Ns.2014.65037 

[21]. Nnorom, N. R. (2015), Effect of cooperative learning instructional 

strategy on senior       secondary school students’ achievement in 
biology in Anambra State. International       journal for cross-

disciplinary subjects in education (IJDSE), special edition 

5(1),2424-2427  
[22]. Nwankwo M. C. &Madu B. C. (2014). Effect of analogy teaching 

approach on student 

conceptual change in physics. Greener journal of educational rese

http://consiliumeducation.com/itm/2017/01/04/two-or-
http://citeweb.info/2016046286
http://citeweb.info/2016046286
http://citeweb.info/2016046286
http://dx.doi.org/10.4236/ns.2014.65037


International Journal of Research and Innovation in Social Science (IJRISS) |Volume III, Issue V, May 2019|ISSN 2454-6186 

 

www.rsisinternational.org Page 277 
 

arch. 4(4), 11-

12 http://dx.doi.org/10.15580/gjer.2014.4.032414160 

[23]. Nwankwo, M. C. &Okoye, K. R. E. (2015). Influence of college 
clubs in increasing students’       interest and achievement in 

Nigerian post-primary schools as perceived by science   students. 

Journal of education and practice, 6(18), 184-193. www.iiste.org 
[24]. Nworgu, B. G. (2015). Educational research: basic issues and 

methodology. Ibadan: wisdom       publishers limited. 

[25]. Nworgu, L. N (2016). Modern techniques of teaching biology. A 
paper presented for Open       University. 

[26]. Odo, J. N. (2011). Achieving vision 20: 2020 for Nigeria. The role 

of physics and physics       education: the science teacher today. 
Journal of the school of science. Federal college of       education, 

Eha- Amufu, Nigeria,5(1). 

[27]. Ochor, C. A., Ogbeba, J. A. &Amadu, S. O (2014). Effects of 
school outdoor activities on SS 2       students’ retention in ecology 

inJalingoMetropolis, Taraba, Nigeria. Educational forum,    22(2), 

83-95. 
[28]. Okwo, F. A. &Otuba, S. (2007). Influence of gender and cognitive 

styles on students’       achievement in physics essay test. Journal 

of science teachers association of Nigeria,                42(1 & 2), 40-

47. 

[29]. Orefor, J. A. (2016). Effect of metacognitive instructional strategy 
on secondary school       students’ academic achievement in 

chemistry. An unpublished M. Sc.Thesis, Dept. of       Science 

Education, NnamdiAzikiwe University, Awka. 

[30]. Steinmayr, R; Meibner, A; Weidinger A. F. &Werthwein, L 

(2015).       Academic achievement. Oxford Index. Retrieved from   

 www.oxfordbibliographies.com/view/d... 
[31]. U. Aja Okorie&Akumah (2013). Gender parity for sustainable 

national development.       UNIZIK orient journal of education, 

7(1), 128-134. 
[32]. WAEC 2011-2015). Chief examiners report. 

[33]. Yuruk, N. (2005). Analysis of the nature of students’ 

metaconceptual processes and the       effectiveness of 
metaconceptual teaching practices on students’ conceptual 

understanding      of force and motion. Doctoral dissertation, 

Dept. of Science Education, Ohio State       University, Columbus. 
[34]. Yuruk, N. (2007). A case study of one student’s metaconceptual 

processes and the changes in       her alternative conceptions of 

force and motion. Eurasia journal of mathematics, science       and 
technology education, 3(4), 305-325, 

[35]. Yuruk, N., Selvi, M. &Yakisan, M. (2011). The effect of 

metaconceptual teaching activities       on pre-service biology 
teachers’ conceptual understanding about seed plants. Educational 

sciences: theory and practice. 

[36]. Zongyi, D. (2013). The “why” and “what” of curriculum inquiry: 

Schwab’s the practical       revisited. Education journal,41(1–2), 

85–105 

[37]. Zubeyde, D. K, & Omer. G. (2011). The nature of the 

metaconceptual processes of students       during the 

implementation of metaconceptual teaching activities. 
New perspectives in       science education. 

 

 

http://dx.doi.org/10.15580/gjer.2014.4.032414160
http://www.iiste.org/

