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Abstract
In the last decade, evidence in the science education literature seems to suggest that student-
centered classroom interaction appears to have effect over and above teacher-centered interaction
in enhancing learning outcomes in various science subjects especially in Physics. Based on this
premise, this paper examined the effects of teacher-centered and student-centered interaction
practices on students’ achievement and attitude in dynamics, an aspect of Physics considered
abstract at the secondary school level. This study employed both the quasi-experimental and
observational survey designs. Irom a sample of four comparable schools in Kogi East Local
Government Areas of Kogi State, Nigeria, 139 physics students from intact classes and seven
teachers (4 who did the teaching and 3 others who observed in all classes) were involved in the
study. Three instruments developed were used for data collection. These are Teacher-Student
Classroom Observation Schedule (TSCOS), Students” Attitude Questionnaire (SAQ), and Physics
Achievement Test (PAT) with reliability indices of 0.68, 0.86 and 0.79 respectively. The data
generated from the use of the instruments were analyzed using descriptive statistics of mean and
standard deviation to answer the research questions, while the ANCOVA statistic was used to test
the hypotheses at 0.05 a-level. Results revealed that the difference between the mean
performances and mean attitude of students exposed to the two types of interactions were
statistically significant. Gender differences in mean performance and attitude scores were not
significant. It was recommended that student-centered classroom interaction strategy should be

advocated for use. Implications were drawn for teacher skills acquisition.
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Contribution of this paper to the literature

This study contributes in the literature by scrutinizing the effects of teacher-centered and student-
centered interaction practices on students’ achievement and attitude in dynamics, an aspect of Physics
considered abstract at the secondary school level.

1. Introduction

In the last two decades, there have been numerous reports concerning the crisis in science education in general
and physics in particular in the developing countries including Nigeria (Ajagun, 2007). According to West Africa
Examination Council (WAEC) (2007) only ten percent of the candidates passed physics at credit level. Also, as
reported by National Examination Council (NECO) (2007) an insignificant number (five percent) was able to pass
physics at credit level. However, observers maintained that a more important factor responsible for the poor
performance of students in Physics is related to the fact that teaching and learning environments in our school are
not adequately characterized by teacher-student interaction processes.

Audu and Achor (2003) state that interaction in the classroom entails an active encounter of the teacher and
the students through verbal, gestural and resource instrumentality to bring about effective communication in a
teaching learning process. It involves techniques consisting of objective and systematic observation of the
classroom events for the study of the teacher’s classroom events and the process of interaction going on inside the
classrooms. Interaction between teacher and students is a fundamental part of the teaching-learning process used
in Physics. It not only guides teaching but could also aid in positive students’ achievement and attitude towards
Physics.

Recognition of the benefits that accrue to students when instruction is more student-centered and less teacher-
directed has been widely reported (Freedman, 1997). This involves creating a learning environment in which
students are encouraged to be actively involved and to accept responsibility for their own learning as well as
creating a learning environment that focus attention not only on the condition under which learning occurs but
also on the variables that mediate the teaching-learning process. Teacher-centered interaction was said not to
provide a learning environment that allows students to be actively involved and to take responsibility for their
own learning rather than remain passive during the teaching-learning process. To date, those employing
interaction as means of teaching have employed a variety of approaches to structure learning. These varieties of
approach adapted to structure learning include: cooperative classroom interaction, friendly classroom interaction,
teachers’ classroom management interaction, and so on.

Friendly classroom interaction entails a teaching-learning environment where students are allowed to exercise
some control over their own learning. In this way, they are more likely to value the importance of achievement-
related behaviour and to demonstrate more internal motivation with their school work. Management of classroom
interaction includes controlled or formalized classroom behaviour, clarified classroom or individual goal, developed
subject contents and reinforced students’ behaviour. The level of difficulty of the subject content matters to the
learners also. Shomoossi et al. (2008) found that interactions pattern are gender-related and only exist to some
extent which requires further clarification in this study. Eriba and Achor (2010) add further that the sex of teacher
in a particular classroom does matter but the present study is focused on the gender of the learners.

Physics curriculum has many concepts that students find difficult to learn. Oyelami (2010) maintains that
difficult physics concepts are not only at secondary school level but also at tertiary level. The National
Examination Council (NECO) as well as the West African Examination Council (WAEC/SSCE) Chief Examiners’
report on students’ performance (2007) indicates that students find some physics concepts difficult to understand
and learn and therefore perform poorly. In the same vein, SSCE/WAEC (2011, 2012 & 2013) and SSCE/NECO
(2011, 2012 & 2013) Chief Examiners’ report show that lack of understanding of fundamental concepts of physics
contributed to the abysmal performance of students in physics examinations. According to Ivowi (1999) and Njoku
(2005) the difficult physics concepts include waves, light waves, sound waves, electricity, magnetism, nuclear
physics, measurement of heat energy, vectors, pressure and simple harmonic. Checkley (2010); Ornek et al. (2008)
and Erinosho (2013) identified the following difficult concepts in physics: energy quantization, AC circuit,
projectile motion, electric field and simple harmonic motion. Going by the list presented from these numerous
studies, simple harmonic motion and projectile are major aspects of dynamics in addition to Newton’s laws and
torces. The difficulty students experience in understanding physics concepts appears to cut across many countries
as can be seen from previous studies (Fisher, 2009; Checkley, 2010; Obafemi and Onwioduokit, 2013; Ogunleye,
2013).

In Nigeria, the general attitude of people towards the teaching profession is negative (Piwuna and Mang,
2005; Achor and Orji, 2009) and worse towards science teaching and learning. This negative attitude has been
subtly deposited into the fertile minds of the younger generation especially those in the secondary schools
resulting in loss of interest for science learning. Attitudes are inclinations and predispositions that guide an
individual’s behaviour and persuade him to take an action that can be evaluated as either positive or negative
(Robinstein, 1986). Attitudes also develop and change with time. Attitudes may be formed from direct personal
experience or they may result from observation. Social roles and social norms can have a strong influence on
attitudes. From study conducted by Gyuse ef al. (2016) mentoring had significant effect on the attitude of science
teachers exposed to it. However, male teachers experienced greater change in attitude after mentoring compared
with female teachers though this was not statistically significant. Though the study by Gyuse et al was in a
mentoring situation, there are reasons to speculate that similar situation may prevail in the present study.
Therefore this study examined the effects of teacher-centered and student-centered interaction practices on
students’ achievement and attitude in dynamics, an aspect of physics considered abstract at the secondary school
level.

2. Theoretical Framework

The socio-cultural theory by Vygotsky (1996) provides a convincing framework for this study. This theory
stipulates that learning which can take place in interaction with a more knowledgeable adult or peer is seen as first
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occurring on an inter-mental plane and then gradually turning on to the students’ inter-mental level of
understanding. This dialogue which occurs in an interactive situation is seen as an important means through which
the external social plane is internalized by the students to assist their own thinking.

Closely related to socio-cultural theory is heuristic theory by Biddulph and Osborn (1984). This theory is
concerned with the students taking responsibility for the extent and the validity of their knowledge in an
interactive teaching environment. This theory has been developed in the context of physics education and involves
five sequential components.

During the first stage, a topic for investigation is selected by the teacher-which should be an area in which the
students have current concern and interest. It should also be an area in which it is possible for students to carry
out simple practical investigation. The second stage involves the teacher encouraging the students to think and
talk about the topic. The student in this stage may engage in exploratory activities, observing, recording and
finding relevant points in the topic under investigation. The third stage involves the teacher identitying the
questions which the students would like the teacher to answer about the topic. These questions are developed and
clarified so that they can form the basis for serious investigation. The fourth stage involves the students
developing the plans for carrying out investigation and gathering information to answer their questions. The role
of the teacher here is to guide the students to reflect on their plans and to consider alternative ways for carrying
out their investigations. The fifth and the final stage involve the teacher and students reflecting together on the
results of the investigations and on the whole process. Hearteld (2001) stats that better students’ achievement and
attitude on a variety of outcome measures were found consistently in classes perceived as having greater teacher-
student interaction and goal direction and less tutorial and friction. These steps are strongly linked in Flander’s
Interaction Analysis Categorization used in this study whereby learners ask questions, find alternative ways
through their answers and reflect on their plan. This process too would likely generate active interaction in the
classroom.

Similar to socio-cultural theory is the Constructivist Learning theory (CLT). CLT advocates do not limit the
mental creations of the students to simple replication of those held by a static scientific community or culture.
Rather than being transmitted, knowledge is seen to evolve and to expand, with each new generation of
“knowers”. The intent of instruction in this paradigm is to give students enough support or scaffolding. Grittin
and Cole (1984) said that within the zone of proximal developments (ZPP), the learners in the future may be able
to attain the higher levels of conceptual hierarchies on their own. According to Griftin and Cole (1984) students
who participate in the activity of the community such as a classroom, acquire a “social identity kit” which
includes not only literacy and ways of thinking about subject matter but also beliefs, values and attitudes.

2.1. Research Questions
The following research questions were answered:
1. What is the effect of teacher-centred and student-centred classroom interactions on students’ performance
in dynamics in physics?
2. What is the effect of teacher-centred and student-centred classroom interaction on students’ attitude
towards physics?
3. What is the effect of the use of student-centred classroom interaction on male and female students’
performance in physics?
4. What is the effect of the use of student-centred classroom interaction on male and female students’ attitude
towards physics?

2.2. Hypotheses
The following null hypotheses formulated were tested in this study at 0.05 level of significance:

HO,  There is no significant difference in mean performance between students taught by teachers using teacher-
centred and those taught using student-centred classroom interactions in physics.

HO, There is no significant difference in mean attitude towards physics between students taught by teachers
using teacher-centred and those taught using student-centred classroom interactions in physics.

HO; There is no significant difference in the mean performance of male and female students exposed to student-
centred interaction.

HO. There is no significant difference in mean attitude towards physics between male and female students
exposed to student-centred interaction.

3. Methodology
3.1. Design

The quasi-experimental design was used for the study. In particular, it is the non- randomized, pretest-post
test control group design. Quasi-experimental design involves establishing cause and effect relationship. Such a
design enables the production of the data to be observed under the control of the researcher in order to investigate
cause and effect relationship (Emaikwu, 2012). Also another reason for the choice of the design is attributed to
some administration constraints in the school and as such intact classes are used for the study. Specifically, method
(type of interaction) is manipulated to see its effects on students’ performance in and attitude towards physics.

3.2. Sample

The /};opulation of the study comprised all the 3,468 senior secondary two (SS II) physics students and 33
physics teachers in the twenty-five secondary schools in Kogi East Local Government Areas. The population is
that of the SS II physics students and teachers in Kogi East Local Government Areas as at 2015/2016 academic
session.
First, purposive sampling was used in identifying and selecting schools that met the following criteria:
1. Evidence of continuous presentation of candidates for external examination in Physics
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2. Availability of a qualified Physics teacher
3. Availability of a functional and well equipped laboratory

By virtue of the above criteria, four schools were purposively selected. In these schools, 189 physics students
(72 males and 67 female) and seven teachers (4 did the teaching and 8 others observed the classes). A simple
random sampling method was employed to select four intact classes for the study.

3.8. Instrumentation
Three instruments were used to obtain data for the study. These are:

1. Teacher-Student Classroom Observation Schedule (TSCOS).
2. Students’ Attitude Questionnaire (SAQ)
3. Physics Achievement Test (PAT)

TSCOS: Flanders™ Interaction Analysis Categories (FIAC) (Flanders, 1959) was used to determine interactions
in classes. Specifically, the modified version by Gyuse et al. (2016) was used. Details include:
1. Direct teacher verbal behaviour
Indirect teacher verbal behaviour
Students’ verbal behaviour
Students’ non-verbal behaviour
Teachers’ non-verbal behaviour
Silence (Non functional verbal behaviour)
Contusion & Irrelevant behaviour

Lo

A

The instrument assumed that all interactions in classroom could be grouped into these 7 major categories
which are all measured by one form of act of verbal or non verbal expression or the other.
The observation data were collected using FIAC from four classes; each taught by a sample teacher and observed
by three other qualified teachers. In this way 12 sets of observations data were obtained. During the data collection,
the following rules as recommended by Flander were followed. There are 14 ground rules put in place by Flander
to help in developing consistency in trying to categorize teacher behaviour. The rules, which were adapted in this
study, are available in most FIAC documents for consultation. These rules include:
1. When not certain to which two or more categories a statement belongs, choose the category that is
numerically farthest from category 5.
2. If the primary tone of the teacher’s behaviour has been consistently direct or consistently indirect, do not
shift into the opposite classification unless a clear indication of shift is given by the teacher.
3. The observer must not be concerned with his own biases or with the teacher’s intent, and so on.

Records of activities of the teacher and learners in the classroom including period of silence were taken every 3
seconds for a total of 35 minutes for the four classes. What was used for analysis in this study is a cumulative
record of three observers per class giving a total of 12 observations. The observers were trained on how to make
observations during science classroom interaction using Flander’s Interaction Analysis Categorisation instrument.
The observers used pre-prepared tally sheets for records. Each observation took a tally sheet. At the end, the
records from the 12 tally sheets for the 12 observations were collated.

An intra-observers’ reliability was estimated using Scott’s phi-coefficient formula. The reliability of the two
teachers’ coding was found to be 0.68. Since there are 7 unit items of observation on modified FIAC, a 7 by 7
matrix was developed (first 7 is for number of observations on the vertical and the second 7 is number of possible
observations on the horizontal). Frequency of observations was used for analysis in this study since it was for
categorization only.

The actual teaching in the four classes commenced after a pretest. It lasted for 6 weeks and was immediately
tollowed by a post test.

SAQ: This questionnaire was used to obtain information about students’ attitude towards physics. The
questionnaire has two sections: A and B.

Section A sought to know the personal data of the students. The information required included the name of
school, gender and age.

Section B consisted of 22 items to measure the attitudes of students towards physics.

The subjects were required to indicate the degree of agreement or disagreement with each of the statement in
a 5-point Likert scale of Strongly Agree (SA), Agree (A), Undecided (U), Disagree (D), and Strongly Disagree
(SD). The scores assigned to the responses are:

- Strongly Agree (5)

- Agree (4)
- Undecided (3)
- Disagree (2)

- Strongly Disagree (1)

For those response that required SD as the most desired response and A as the least desired response scores
shall be reversed as SA = 1 to SD = 5. Most items in SAQ were adapted from Test of Science Related Attitudes
(TOSTRA) developed by Frasher (1981). The reliability of SAQ is 0.86 using Cronbach’s Alpha.

PAT: The instrument is made up of two parts; section A is the demographic information while section B
consists of multiple choice test made up of initial 30 items with four options (a- d) for the students to answer all.

The PAT was administered twice i.e before (pre) and after (post) the experiment. The pre-PAT was used to
ascertain the level of performance in dynamics in physics. The post-PAT (which is the reshuftled form of prePAT
in terms of position of items and correct options) was used to determine the extent of students’ physics
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performance after the experiment. The content of PAT is based on the senior secondary two physics curriculum
that contained the following topics:

Speed, velocity and acceleration

Newton’s law of motion

Force, power and work

Distance time graphs, velocity time graph,

Introductory projectiles

Simple harmonic motion

me e oR

Consideration was given to the behavioural objectives of the content taught in the lesson plan as they serve as
a guide in determining the number of items per topic for each of the units studied. The items were selected to cover
lower and higher order cognitive levels of Blooms” taxonomy of educational objectives’. A table of specification was
used to determine the number of items in different cognitive ability levels and topics. Using Kuder Richardson 21,
the reliability of PAT was determined to be 0.79.

4. Results

The first procedure in the study was the observation which was undertaken to determine the kind of
interaction in physics classrooms under investigation. This was intended to enable the researchers classify the
classes under teacher-centred and student-centred classes. After visiting many classes, four patterns of interactions
were distinctive. These were then grouped into two classes for teacher-centred and two others for student-centred
interactions. Table 1 and Figure 1 explain this clearly.

Table-1. Interactions in Student-Centred and Teacher-Centred Physics Classes.

Category of Interaction Teacher-Centred Student-Centred
Indirect teacher verbal behaviour 402 230
Direct teacher verbal behavior 425 317
Students’ verbal behavior 174 181
Students’ non-verbal behavior 181 392
Teachers’ non-verbal behavior 183 280
Silence (Non functional verbal behaviour) 18 16
Confusion & Irrelevant behaviour 11 12

Total 1394 1428

Source: Field Work 2016.

450

400

350

200

200

Teacher-

150 Centred Class

Student-

100 Centred Class

S0

Figure-1. Categorisation of Classes into Teacher-Centred and Student-Centred Interaction Classes.
Source: Field Work 2016.

From Table 1 and Figure 1, the categorization is based on where much time is spent during the lesson or
simply put, the activities carried out as part of the lesson. Accordingly classes that spent high time in teacher
directed behaviour were said to be teacher-centred while those that spent more time in student behaviour and
teacher non verbal behaviour were said to be student-centred classes. Figure 1 shows this clearly. The graphs
indicate area of more time: teacher directed behaviour for teacher-centred and student behaviour and teacher non
verbal behaviour for student-centred interactions. These now became the groups used for the experiment to
determine effects on performance and attitude of the students.

Table 2 and Figure 2 addressed research question 1.
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Table-2. Mean and Standard Deviation Scores of Students’ Performance in Teacher-Centred and Student Centerd Classes in Physics.

Interaction Type Pre PAT Post PAT Mean Gain
Teacher-Centred Classroom Interaction Mean 8.5789 15.4342 6.86
N 76 76
Std. Deviation 2.51536 4.97282
N 63 63
Std. Deviation 3.09452 5.41551
Student-Centred Classroom Interaction Mean 10.1905 18.6508 8.46
Mean difference 1.60
Source: Field Work 2016.
20 -
18
16
14 -
12 o m Teacher-Centred Interaction
Class
10 1 ®m Student-Centred Interaction
3 Class
&
a 4
>
o : :

PePAT PostPAT
Figure-2. Mean pre and post performance scores of students in Physics Achievement Test (PAT) for teacher
centred and student-centred classroom interactions.
Source: Field Work 2016.

Table 2 shows the mean and standard deviation scores of students’ performance in teacher-centred and
student-centred classroom interaction practices in physics. The table reveals a mean gain score of 6.86 for teacher-
centred class and 8.46 for student-centred class with a mean difference of 1.60 in favour of student-centred
classroom interaction. The mean performance for the two groups at pre and post tests are shown clearly in Figure
2.This means that students who were in student-centred classroom gained more knowledge of dynamics aspect of
physics than those in the teacher-centred class. The fact that the students were actively involved in the lesson must
have accounted for the difference in mean for the student-centred class.

Table 3 and Figure 3 addressed the research question 2.

Table-3. Mean and Standard Deviation Scores of Students’ Attitude in Teacher-Centred and Student Centerd Classes in Physics.

Interaction Type Pre SAQ Post SAQ | Mean gain
Teacher-Centred Classroom Interaction Mean 2.8157 3.3110 0.50
N 76 76
Std. Deviation 27591 11404
Student-Centred Classroom Interaction Mean 2.6350 3.1919 0.56
N 63 63
Std. Deviation .23233 11825
Mean Difference 0.06
Source: Field Work 2016.
3.5 4 2 3
3 2
2.5 4
m Teacher-Centred Interaction
2 Class
15 - m Student-Centred Interaction
Class
1 -
0.5 -
8] T 1
PreSAaQ PostSAQ

Figure-3. Mean pre and post attitude scores for students in teacher-centred and student-centred classroom interactions.
Source: Field Work 2016.
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Table 3 shows the mean and standard deviation scores of students’ attitude in teacher-centred and student-
centred classroom interaction practices in physics. The table reveals a mean gain attitude score of 0.50 for teacher-
centred class and 0.56 for student-centred class with a mean difference of 0.06 in favour of student-centred
classroom interaction. Figure 8 also shows the pre and post test mean scores for both groups. This means that
students who were in student-centred classroom recorded more positive attitude to physics than those in the

teacher-centred class. The fact that the students were actively involved in the lesson may have accounted for the

difference in mean attitude in favour of the student-centred class.
Table 4 and Figure 4 addressed research question 3.

Table-4. Mean and Standard Deviation Scores of Male and Female Students’ Performance in Student Centerd Class in Physics.
Gender Pre PAT Post PAT Mean Gain
Male Mean 10.3438 19.5938 9.25
N 32 39
Std. Deviation 3.2687 5.3452
Female Mean 9.54:84 18.0645 8.52
N 31 31
Std. Deviation 2.3782 5.2086
Mean difference 0.73
Source: Field Work 2016.
el . 19.50 50
18 + 7
5] —
14 1 r 9.55
10 v~ = Male
8 l& ® Female
6 ~‘ N
7 ; " Female
2 7 4
0 "T S //"'/
eSS / Male
PrePAT T —/

PostPAT

Figure-4. Mean performance scores of male and female students in student-centred classroom interaction.

Source: Field Work 2016.

Table 4 shows the performance of male and female students in student-centred classroom. While the male
students gained 9.25, the female students gained 8.52 with a mean difference of 0.73 in favour of the male students.
Again Figure 4 shows the pre and post test mean scores for male and female students in student-centred
interaction classroom. By implication the male students in this study benefited more from instruction in student-

centred classroom interactions compared with the female students. However, the mean score difference of 0.73
appears small and needs to be further subjected to further statistical analysis.
Table 5 and Figure 5 are used to answer research question 4.

Table-5. Mean and standard deviation scores of male and female students’ attitude in student-centered class.

Gender Pre SAQ Post SAQ Mean Gain
Male Mean 2.7071 3.1903 0.48
N 32 32
Std. Deviation .23472 12242
Female Mean 2.5606 3.1935 0.63
N 31 31
Std. Deviation .20826 .10495
Mean difference 0.15
Source: Field Work 2016.

Table 5 shows the attitude of male and female students in student-centred classroom. While the males gained
0.48, the females gained 0.63 with a mean difference of 0.15 in favour of the females. IFigure 5 clearly shows pattern
of performance. By implication the female students in this study gained higher positive change in attitude towards
study of physics in student-centred classroom interactions compared with the males. However, the mean score
difference of 0.15 in mean attitude appears small and needs to be subjected to further statistical analysis.
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Figure-5. Mean pre and post attitude scores for male and female students in student-centred classroom interaction.
Source: Field Work 2016.

Information on Table 6 are used to test hypothesis 1.

Table-6. ANCOVA Tests of Effect of Teacher Centred and Student Centred Classroom Interactions on Students’ Mean Performance in

Physics.
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 454.966% 2 227.483 8.749 .000
Intercept 2157.320 1 2157.320 82.975 .000
Pre PAT 55.115 1 55.115 2.120 .148
Interaction Type 403.768 1 403.763 15.529 .000
Error 3535.969 136 26.000
Total 44060.000 139
Corrected Total 3990.935 138
a. R Squared = .114 (Adjusted R Squared = .101).
Source: Field Work, 2016.

Table 6 reveals that with I(1, 188) = 15.53, p = 0.00 < 0.05, there is a significant difference in mean scores
between students taught dynamics in teacher-centred classroom interaction and those taught in student-centred
classroom interaction. The null hypothesis is therefore rejected. This means that student-centred classroom

interaction enhanced performance in physics compared with students in teacher-centred classroom interaction and
that the difference is statistically significant.

Data on Table 7 are used to test hypothesis 2.

Table-7. ANCOVA Tests of Effect of Teacher-Centred and Student-Centred Classroom Interactions on Students’” Mean Attitude towards
Physics.

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 4992 2 .250 19.290 .000
Intercept 12.050 1 12.050 931.164 .000
Pre SAQ 011 1 011 .830 364
Interaction Type .390 1 .390 30.162 .000
Error 1.760 186 .013
Total 1476.806 139
Corrected Total 2.259 138
a. R Squared = .221 (Adjusted R Squared = .210).
Source: Field Work, 2016.

Table 7 reveals that with (1, 188) = 380.16, p = 0.00 < 0.05, there is a significant difference in mean attitude
scores between students taught dynamics in teacher centred classroom interaction and those taught in student-
centred classroom interaction. The null hypothesis is therefore rejected. This means that student-centred

classroom interaction enhanced positive attitude towards physics compared with students taught physics with
teacher-centred classroom interaction.

Data on Table 8 are used to test hypothesis 3.
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Table-8. ANCOVA Tests of Effect of Student-Centred Classroom Interaction on Male and Female Students” Mean Performance in Physics.
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 42.5102 2 21.255 153 475
Intercept 1479.812 1 1479.812 52.417 .000
Pre PAT 5.687 1 5.687 .201 655
Gender 32.214 1 32.214 1.141 .290
Error 1693.903 60 28.232
Total 24101.000 63
Corrected Total 1736.418 62

a. R Squared = .024 (Adjusted R Squared = -.008).

Source: Field Work, 2016.

It can be seen from Table 8 that with I(1, 62) = 1.14, p = 0.29 > 0.05, there is no significant difference between
the mean performance scores of male and female students exposed to student-centred classroom interaction. The
null hypothesis is therefore not rejected. This means that the class is either very interactive to an extent that both
male and female student equally enjoyed and understood the lesson at near equal level or that the topics are still
abstract to them.

Information on Table 9 are used to test hypothesis 4.

Table-9. ANCOVA Tests of Effect of Student-Centred Classroom Interaction on Male and Female Students’ Mean Attitude towards

Physics.

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 0142 2 .007 524 .595
Intercept 3.917 1 3.917 300.738 .000
Pre SAQ 018 1 013 1.036 318
Gender .002 1 .002 184 .669
Error 782 60 .013
Total 642.661 63
Corrected Total 195 62

a. R Squared = .017 (Adjusted R Squared = -.016).
Source: Field Work, 2016.

It can be seen from Table 9 that with I(1, 62) = 0.18, p = 0.67 > 0.05, there is no significant difference between
the mean physics attitude scores of male and female students exposed to student-centred classroom interaction.
The null hypothesis is therefore not rejected. This means that the class was interactive to an extent that both male
and female students equally enjoyed and understood the lesson at near equal level.

5. Discussion of Findings

One of the findings in this study is that student in student-centred type of classroom interaction gained more
knowledge of dynamics aspect of physics than those in the teacher-centred class. The fact that the students were
actively involved in the lesson must have accounted for the difference in mean for the student-centred class.
Further, there is a significant difference in mean scores between students taught dynamics in teacher-centred
classroom interaction and those taught in student-centred classroom interaction. The teacher in the student-
centred classroom interaction made use of some innovative, learner oriented strategies giving room to students to
ask question, answer questions and seek clarification. In essence, teachers in this group made use of learner
participatory strategies. The classes were very interactive with the students involved in doing. On the other hand,
teacher-centred classes were dominated with the use of expository method spiced with demonstration. Students
were less engaged and so they were not active in the class. This finding is in agreement with that of Foley and
Mcphee (2008) who in a comparative study on the impact of interaction and traditional teaching method on
students’ achievement in chemistry in selected secondary schools in Ghana using hands-on as interaction method
found that all students’ rating on a 5 point scale showed hands-on average to 4.33 for all students compared to
lecture (3.84), project (3.97) and demonstration (3.98). Students in the hands-on classes rated interaction higher
(4.44) than in traditional teaching method classes (4.23). The finding is also in agreement with that of Owodunni
(2015) who found that persistent poor students’ achievement in Basic Electricity could be attributed to teachers’
inability to look at classroom interaction patterns in the context of teaching. This is because with the use of this
variable as main influence in this study, performance of students improved significantly.

The student-student interaction pattern or discussion pattern promotes co-operative learning in which
participants strive for mutual benefits among group members (Anekwe, 2006; Okoli, 2006). The students under
this learning encounter work collaboratively in order to seek solution to a common problem by supporting each
other. The low ability level students in the group were helped to improve through interactions with the other
colleagues that were brighter. This could account for the observed improved achievement of students’ in
dynamics. The student-student learning/discussion incorporates the elements of listening, talking, questioning,
responding, reflecting, exchanging viewpoints, debating, writing answers and comments to questions and
reading assignments for class discussion. Hence, students learn through social interaction which is a powertul
learning tool in the educational system. The finding that students’ mean performance scores in dynamics were
significantly influenced by classroom interaction patterns is in agreement with the findings of Okoli (2006) and
Anekwe (2006) that two interaction learning styles, co-operative and competitive strategies significantly
enhanced students’ achievement in Basic Electricity and chemistry, than conventional learning styles. The result
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also agreed with Kalu (2004 that classroom interaction patterns correlated significantly with students” academic
achievement in physics.

Students who were in student-centred classroom recorded more positive attitude to physics than those in the
teacher-centred class. There is a significant difference in mean attitude scores between students taught dynamics in
teacher-centred classroom interaction and those taught in student-centred classroom interaction. Thus, student-
centred strategy influenced students’ attitude positively over a relatively short period. Since the students
themselves were actively involved in the lesson where they asked as well as answered questions to clear doubts
and, possibly, make inputs, it was expected that they will display an improved attitude towards the study of
physics. This aspect was considered necessary as previous studies point to the fact that both poor performance and
low enrolment are prevalent in physics at the secondary school level. In agreement with this finding, Adesoji
(2008) ran a survey on managing students’ attitude towards science through problem-solving interaction strategy
and found that the attitude of the student towards chemistry was positive, which infers that the problem-solving
technique was more interesting to students. The implication of this is that an interactive strategy of classroom
leads to improved attitude to study and towards the subject.

Another finding is that there is no significant difference between the mean performance scores of male and
female students exposed to student-centred classroom interaction. Also, there is no significant difference between
the mean physics attitude scores of male and female students exposed to student-centred classroom interaction.
These two findings seem to be similar. If a strategy is exciting and most students actively participate in the
lesson, gaps in performance and attitude will be bridged reasonably. This is inconsistent with the results of
Shomoossi et al. (2008); Rashidi and Naderi (2012) study which indicated that in classroom interaction boys are
more likely than girls to create conditions where their contributions will be sought by teachers, and that they are
more likely than girls to push themselves forward when contributors are not explicitly selected. This of course
could influence attitude and performance positively.

5.1. Implications of the Findings for Teaching-Skill Development for Physics Teachers

The findings of the present study have a lot of implications for Physics teachers. The fact that student-centred
interaction facilitated learning outcomes in Physics classrooms further gives empirical credence to the influence of
classroom environment in the overall academic activities of students. Again, the results of the study implied that
student-centred interaction practices could be used to address the persistent report of poor performance and low
enrolment which deserves urgent attention. It is equally, on record, that communication contributes to effective
teaching in classrooms; however, the findings of the present study has shown that it is the style and direction of
communication that make the communicative interactions very efficacious especially in enhancing learning
outcomes (that is, attitude and performance) among secondary school students. It is therefore recommended that
Physics teachers should try to make their lessons more interactive and learner-participatory.

The findings again point to the fact that the future of physics study still lies with the teacher. There is need to
go back to the drawing board and train the teachers in the skill of lesson presentation which could be reflected in
the answers to such questions as: When and how will the learners participate in lessons? When do I allow them ask
their questions and answer my own questions? And how could I deliver my lesson without dominating the class?
These are considered teaching skills that are very relevant to physics teachers. A physics classroom should be
carefully guided to become a place of lively interactions which should not be lop-sided in favour of the teacher.

On this premise, therefore, it is expected that pre-service physics teachers should be trained to be very skillful
in facilitating learning outcomes through student-centred interaction practices. This is considered a necessary step
in skill development among physics teachers.

6. Conclusion

This study has established that student-centred kind of classroom interaction facilitates students” performance
in physics and was as well effective in changing students’ attitude towards physics. However student-centred
classroom interaction is gender-friendly and thus both male and female students had similar and good learning
outcomes (that is, performance and attitude). However, teacher-centred classroom interaction pattern poorly
facilitated performance and had less impact on students’ attitude.

7. Recommendations

The findings of this study and the conclusion drawn informed the following recommendations:

1. Physics teachers in training should be exposed to teaching strategies that lay emphasis on type of
interaction in the classroom especially the student-centred classroom interaction. In so doing, care should
be taken on time allotment to avoid the teacher dominating the class.

2. There is need to make the learners excited in what they learn and this could be made possible from making
them develop positive attitude. Student-centred classroom interaction could be used by physics teacher to
improve their attitude towards learning of physics and thereby become excited learners in physics.

3. When gender balance in performance and attitude is needed student-centred classroom interaction is
recommended for use as it eliminates differences in performance and attitude by engaging both genders
actively during the lesson.
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