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ABSTRACT:  

This study investigated effect of instructional scaffolding on Physics students’ achievement in 

secondary schools in Taraba State of Nigeria. It also studied the effect of scaffolding and 

gender on physics students’ achievement. Two research questions and two hypotheses guided 

the study. The method of data collection was experimental and multi stage sampling 

technique was applied to select a total sample of seven three (73) students from the two 

secondary schools used for the study. The instrument for data collection was Physics 

Achievement Test (PAT). Mean and standard deviation were used for the analysis of the data. 

The hypotheses were tested using ANCOVA at the level of significance of 0.05. The reliability 

of the instrument was calculated using Kuder-Richardson (K-R20) procedure, from which a 

reliability coefficient of 0.83 was obtained. From the analysis it is revealed that a statistically 

significant difference exist in the mean academic achievement scores of students taught 

physics using instructional Scaffolding and those taught using Conventional method in favor 

of instructional Scaffolding. Gender differences are not statistically significant in the mean 

academic achievement scores for instructional Scaffolding group. It is recommended based on 

the findings of the study that: Science teachers should adopt the use of instructional scaffolding 

in the classroom and students should be encouraged by science teachers to effectively utilize 

the teacher’s instructions through scaffolding.  
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INTRODUCTION   

Physics deals with the study of properties in relation to space and its interactions, 

time, matter and energy. It also deals with physical principles and laws governing the 

universe. Physics consists of concepts such as mechanics, electricity, electromagnetism, 

optics and thermodynamics (Achor & Gbadamosi, 2020). According to Bello, Opaleye and 

Olatunde (2018) Physics has a vital role in understanding the world, and there are important 

contributions of physicists to nations’ welfare as well as to their economic development. 

Many professions and industries require physicists to have the necessary knowledge and 

problem-solving skills (Baran, 2016). Physics as one of the science subjects taught at 

secondary school level offers the learner an opening and diverse opportunities to critically 

think, reason logically and acquire the spirit of enquiry by asking questions. Omosewo and 

Ogunlade (2012) asserted that Physics education is designed to train the students to acquire 

proper understanding of the basic principles as well as their applications. Physics is therefore, 

an important science subject that makes enormous academic demands on students in its 

learning as well as its teaching. The teaching of Physics at secondary school level lays the 

foundation for the application of science and technology which is of immense benefits to the 

society at large. 

Despite the importance and relevance of Physics in the technological development, 

researches over the years have shown that students’ achievement in physics is low and even 

the few that enrolled perform poorly in physics examinations, especially in secondary schools 

has been consistently deteriorating and very poor (Eniayaju 2010; Ennosho, 2013; Obi & 

Ewuzie, 2014; Mbamara & Eya, 2015; Okoronka & Taale, 2014). Similarly in Nigeria, the 

evidence of low enrolment and massive failure in public examinations (Secondary School 

Certificate Examination) in Physics is indicative that poor achievements have consistently 

been reported in external examinations (West African Examinations Council, 2010-2020). 

Chief examiner’s report of WAEC, 2010 to 2020, indicated that lack of understanding of 

concepts of Physics contributed to the awful performances of students in Physics. The 

conventional Physics instruction method, which is normally a teacher-centered approach, 

may also contribute to the observed low students’ achievement in Physics and has created a 

gap between the use of appropriate learning strategy for impacting knowledge of Physics 

concepts.  

Academic achievement is a measurable construct, and the conventional way of 

measuring it is through testing. According to Achor and Gbadamosi, (2020), Achievement is 

the level of success or performance students attained after test has been administered to them. 

Bajon (2015) regarded achievement as a task which has been accomplished successfully, 

especially by means of exertion, skill practice or perseverance. Students’ achievement is 

attributed to students’ personal progress which is an act of accomplishing an academic task 

productively. Some researchers (Bawaneh, Zain, Saleh, & Abdullahi, 2012; Saleh & 

Subramaniam, 2017) have indicated that teachers use inappropriate teaching methods and 

strategies which are teacher centered like conventional teaching strategy (lecture method) in 

teaching science students which among other factors accounts for the poor performance of 

science students. This by implication can lead to poor achievement in Physics. In Nigeria, 

conventional teaching strategy indicates a strategy that is formal and has been in use for long. 

This strategy is one of the easiest to deliver instructions to students, which may be reasons 

why many teachers use it often without alternating to other innovative teaching strategies that 

can motivate students’ understanding and achievement. The student-activity-based mode of 

teaching strategies has been recommended by the Federal Republic of Nigeria (FRN, 2018). 

Among these strategies is Scaffolding. 



International Journal of Advanced Academic Research | ISSN: 2488-9849 

Vol. 7, Issue 9 (September, 2021) | www.ijaar.org 

 

16 
 

Scaffolding is a constructivist instructional approach in which students share the 

responsibility of teaching and learning through scaffolds (support) that require them to move 

beyond the skill and knowledge they acquired previously (Uduafemhe, 2015). Through this 

interaction, students are able to take possession of the learning event. Omiko (2013) saw 

scaffolding as the assistance (parameters rules or suggestions) a teacher gives to the students 

in a learning situation. Instructional scaffolding is a learning process intended to promote a 

vast level of learning. In scaffolding instruction, a more knowledgeable person (teacher) 

provides scaffolds to facilitate the learner's development and ability to build on prior 

knowledge and internalize new information (Casem, 2013; Samuel & Oka, 2020). 

Scaffolding has the following advantages, it: challenges students through deep learning and 

discovery; engages students in meaningful and dynamic discussions in small and large classes 

motivates learners to become better students (learning how to learn); increases the likelihood 

for students to meet instructional objectives; provides individualized instruction (especially in 

smaller classrooms); affords the opportunity for peer-teaching and learning; can be recycled 

for other learning situations; provides a welcoming and caring learning environment 

(FACDEV, 2012). Scaffolding is the support offer during the learning process which is 

geared towards meeting the needs of the learner with the intention of helping the learner to 

achieve the set learning objectives. It is also the process of building on what a learner already 

knows. 

 

Gender has been identified as one of the factors influencing academic achievement of 

science students at senior secondary school level. Gender refers to state of being male or 

female. Gender was listed by researchers as one of the factors that influenced the academic 

achievement of a leaner (Gupta, Sharma and Gupta, 2012; Abubakar and Oguguo, 2011).  

Khairulanuar, Nazre, Sairabanu, and Norasikin (2010), Cheema and Mirza (2013) found 

gender differences in favor of male students. Recent trends show that the gap that once 

existed between genders is fast closing (Abubakar and Bada, 2012).  Yusuf and Afolabi 

(2010) Yusuf, Gambari and Olumorin (2012), Gambari, Yusuf and Thomas (2015), Usman 

and Mankilik (2019) reported that gender had no effect on academic achievement of students. 

These opposing findings have incited the inclusion of gender as a moderating variable for this 

study.  

 

Purpose of the Study 

This research is concerned with the effect of instructional scaffolding on Physics students’ 

achievement in secondary school. Specifically the study sought to: 

1. Find out the difference in the mean achievement scores of students taught Physics 

using instructional scaffolding and those taught using conventional teaching method. 

2. Find out the difference in the mean achievement scores of male and female students 

taught Physics using instructional scaffolding.  

 

Research Questions  

Two research questions guided this study: 

1. What is the difference between the mean achievement scores of students taught 

Physics using instructional scaffolding and those taught using conventional teaching 

method?   

2. Is there any difference between the mean achievement scores of male and female 

students taught Physics using instructional scaffolding? 
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Hypotheses  

The following hypotheses were postulated and tested at level of significance of 0.05  

H01: There is no statistically significant difference between the mean achievement scores of 

students taught Physics using instructional scaffolding and those taught using 

conventional teaching method.  

H02: There is no statistically significant difference between the mean achievement scores of 

male and female students taught Physics using instructional scaffolding. 

 

METHODOLOGY  

 

This study adopted the quasi-experimental design. Specifically the pre-test post-test 

non-equivalent control group design. The study was carried out in Wukari education zone, 

Taraba State, Nigeria. The sample for the study was drawn using multi stage sampling 

technique. Out of the 2 local government areas in the education zone under study, Wukari 

local government area was selected using simple ransom sampling. 2 Government owned co-

educational schools were purposively selected. This was followed by the sampling of 1 intact 

classroom from each of the sampled schools using random sampling making a total of 2 

intact classrooms. One of the 2 intact classes was designated experimental group while the 

other class was designated control group.  Seventy three (73) Physics students drawn from 

the two intact classes out of which 31 are females and 41 are males were involved in the 

study. In all, 35 students were used for treatment group and 38 students were used for control 

group. The instrument used for data collection developed by the researchers was a 25 

multiple choice items with 5-options A-E drawn from 2015-2020 past WAEC questions to 

measure students’ achievement tagged Physics Achievement Test (PAT). Using Kuder 

Richardson coefficient of internal consistency for the instrument was found to be 0.83. To 

control for possible pre-existing differences in overall ability between the experimental and 

control groups a pretest was administered to both groups before the commencement of the 

experiment in the respective schools. The experimental group was taught using instructional 

scaffolding while the control group was taught with conventional method using the same 

content outline for four weeks. Research questions were answered using mean and standard 

deviation while the hypotheses were tested at 0.05 alpha level significance using analysis of 

Co-variance (ANCOVA). 

 

RESULTS 

What is the difference between the mean achievement scores of students taught Physics using 

instructional scaffolding and those taught using conventional teaching method?   

 

Table 1: Mean and Standard Deviation of achievement Scores of Students taught 

Physics using instructional scaffolding and those taught using conventional 

teaching method 

 

Group N Type of test Mean Mean Gain Standard 

Deviation 

Control 38 Pretest 

Posttest 

16.69 

23.16 

 

6.47 

4.515 

4.659 

Treatment 35 Pretest 

Posttest 

17.83 

33.23 

 

15.40 

3.958 

3.964 
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Table 1 show the mean scores and standard deviations in the achievements of students taught 

Physics using instructional scaffolding and those taught using conventional teaching method. 

It is observed that the mean scores of students in the control group is 16.69 in pretest and 

23.16 in posttest, while their standard deviations are 4.515 and 4.659 for achievement test. 

Students in the treatment group have the mean scores of 17.83 and 33.23 in pretest and 

posttest respectively and standard deviations of 3.958 and 3.964. It was further observed that 

the mean gain scores for control and treatment group are 6.47 and 15.40 respectively. This 

implies that the use of instructional scaffolding favoured students more than the conventional 

teaching method.  

 

Research question 2: Is there any difference between the mean achievement scores of male 

and female students taught Physics using instructional scaffolding? 

 

Table 2: Mean Achievement Scores and Standard Deviation of Male and Female 

Students taught Physics using instructional scaffolding. 

Group N Type of test Mean Mean Gain Standard 

Deviation 

Male 21 Pretest 

Posttest 

24.34 

31.58 

 

7.24 

4.172 

4.180 

Female 14 Pretest 

Posttest 

23.82 

32.85 

 

9.03 

5.324 

 

4.557 

 

Table 2 show the results of data analysis based on research question two. It indicates that the 

male students obtained higher mean scores in the Pretest and Posttest of the Physics 

Achievement test than the female students. The table also indicates that both the scores for 

the male and female students in the Posttest were higher than the Pre-test results for the two 

groups. This indicates instructional scaffolding and gender interact to students’ achievement 

in Physics. 

 

Hypotheses 

H01: There is no statistically significant difference between the mean achievement scores of 

students taught Physics using instructional scaffolding and those taught using 

conventional teaching method. 

  

Table 3: One-way Analysis of Covariance of the Mean Achievement Scores of Students 

taught Physics using instructional scaffolding and those taught using conventional 

teaching method 

Source Type III 

Sum of 

Squares 

df Mean 

Square 

F Sig. Partial 

Eta 

Squared 

Corrected Model 2264.667
a
 2 1132.334 86.126 .000 .711 

Intercept 298.109 1 298.109 22.674 .000 .245 

PRETEST 416.905 1 416.905 31.710 .000 .312 

GROUP 1721.772 1 1721.772 130.959 .000 .652 

Error 920.319 70 13.147    

Total 60361.000 73     

Corrected Total 3184.986 72     

Significant at P< 0.05 
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Table 3 is one-way ANCOVA between groups’ analysis of covariance to compare the effect 

of instructional scaffolding and conventional method on students’ achievement in Physics. 

The result F (1, 70) ꞊ 130.959, P ꞊ .000 < 0.05 shows that the two groups differ significantly. 

Thus, the null hypothesis is rejected. Therefore, there is a significant difference in the mean 

academic achievement scores of students taught Physics using instructional scaffolding and 

those taught using conventional teaching method. The effect size (eta square ꞊ .652) is high 

and it indicates that 65.2% of the difference in the mean score is based on the strategy used. 

 

H02: There is no statistically significant difference between the mean achievement scores of 

male and female students taught Physics using instructional scaffolding. 

 
Table 4: One-way Analysis of Covariance of the Mean Achievement Scores of Male and Female 

Students Taught Physics using Instructional Scaffolding 
 

Source Type III 

Sum of 

Squares 

df Mean 

Square 

F Sig. 

Corrected Model 161.363
a
 2 80.682 5.617 .008 

Intercept 373.997 1 373.997 26.039 .000 

PRETEST 149.861 1 149.861 10.434 .003 

GENDER 24.300 1 24.300 1.692 .203 

Error 459.608 32 14.363   

Total 36397.000 35    

Corrected Total 620.971 34    

a. R Squared = .260 (Adjusted R Squared = .214) 

Significant at P< 0.05 

 

Table 4 is one-way ANCOVA between gender analysis of covariance to compare the effect 

of instructional scaffolding on male and female students’ achievement in Physics. The result 

F (1, 32) ꞊ 1.692, P ꞊ .238 > 0.05 shows that the variation of scores for male and female 

students of instructional scaffolding group is the same. Thus, the null hypothesis is not 

rejected. Therefore, there is no statistically significant difference between the mean 

achievement scores of male and female students taught Physics using instructional 

scaffolding. The effect size (eta square ꞊ .203) is very low and it indicates that only 20.3% of 

the difference in the mean score is based on gender. 
 

DISCUSSION OF RESULTS 

The results of this study revealed that the students taught Physics using instructional 

scaffolding performed better than the students taught with conventional method. In other 

words, the difference between the adjusted mean achievements of the treatment group was 

significant in favour of the treatment group. This finding of the study is in line with Samuel 

and Oka, (2020); Ihechukwu (2020); Joda (2019); Olubunmi, and Ese, (2018). Panhdu 

(2018); Uduafemhe (2015) who in their different researches asserted that instructional 

scaffolding strategy has a better effect on academic achievement.  

 

According the result of this study, scaffolding instructional strategy is not gender bias 

in teaching of subjects like Physics. This finding is similar to findings of several other studies 

that have been conducted on effects of gender on achievement of male and female students in 

sciences. For instance, Yusuf, Gambari and Olumorin (2012); Gambari, Yusuf and Thomas 
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(2015); Usman and Mankilik (2019) affirmed that there was no significant difference 

between male and female students’ achievement. Instructional scaffolding seemed to have 

provided an environment for free interaction with one another in which male and female 

students have achieved some level of equilibrium in Physics.  

CONCLUSION 

The findings of this study revealed that the achievement of the group using scaffolding 

instructional strategy was found to be significantly higher than the group taught using 

conventional method of teaching. It was also revealed that scaffolding instructional strategy 

is not gender bias. These results therefore show that scaffolding instructional strategy is an 

effective strategy for teaching Physics. 

  

RECOMMENDATION 

Based on the findings of the study it was recommended that:  

1. Science teachers should adopt the use of instructional scaffolding in the classroom. 

2. Students should be encouraged by science teachers to effectively utilize the teacher’s 

instructions through scaffolding. 
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