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ABSTRACT 

Phenomenological primitives which we often refer to as p-prims are inherent 
among learners. P-prims are the conceptions learners have about physical 
phenomena which are not in tandem with the universally accepted scientific view. 
Students’ tenacious adherence to their individual p-prims in mechanics has 
resulted in all sorts of misconceptions which adversely affected their academic 
achievement. However, many factors such as teaching method employed by the 
teacher, text-books read by students and cultural superstitions have in one way or 
the other been responsible for the misconceptions students hold in mechanics. 
This paper discussed the use of computer-mediated instruction (CMI) and peer 
discussion (PD) approach as an instructional intervention aimed at addressing 
college physics students’ misconceptions and poor academic achievement in 
mechanics from an empirical perspective. The study which adopted pre-test-post-
test quasi-experimental design with an intact class made use of 41 participants 
from two Federal Colleges of Education in the South-South Geo-political Zone of 
Nigeria, who registered for Mechanics and Properties of Matter II during the 
2018/2019 academic session. Data collected for the study were analyzed using the 
Statistical Package for Social Sciences (SPSS) version 23. The findings of the 
study showed that the experimental group had their misconceptions in Mechanics 
reduced after exposure to the treatments. The findings equally showed that the 
experimental group had higher achievement mean score in Mechanics than the 
control group. It is then concluded that our intervention which combines CMI and 
PD is much apt in addressing physics students’ misconceptions and poor 
achievement in Mechanics than the traditional lecture method alone. 
Furthermore, it is concluded that the combination of CMI and PD significantly 
improves physics students’ achievement in Mechanics.  
Keywords: Physics Student’s Misconceptions, Achievement, Computer-
Mediated Instruction, Peer Discussion.  

 
INTRODUCTION  
Physics is one of the science subjects taught in the upper secondary and post-secondary educational 
institutions due to its relevance in national development. Physics as a subject is made up of a 
number of aspects which include mechanics, optics, electricity, magnetism, thermodynamics, 
acoustics, just to mention but a few. Among these aspects of physics, mechanics is much 
fundamental because of the crucial role the acquisition of its knowledge plays in the understanding 
of others. It is then a colossal problem to effectively learn physics generally if students have 
challenges in understanding mechanics concepts. However, studies have shown that one of the 
militating factors to students’ understanding of mechanics concepts and their subsequent poor 
achievement in mechanics is the misconceptions they hold (Gunstone, Mulhall & McKittrick, 2009; 
Sencar & Eryilmaz, 2004).  
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Misconceptions are certain beliefs physics students hold in mechanics often referred to as 
alternative concepts or phenomenological primitives that are not in tandem with the scientifically 
accepted view.  
According to Antwi, Raheem and Aboagye (2016), these misconceptions are students’ personal 
knowledge which despite the way the scientific world view them still make sense to them. This is 
the reason why they tenaciously hold onto them even when they have been corrected.  
The source of these misconceptions in mechanics is broadly classified into four namely; vernacular 
misunderstanding, preconceived misunderstanding, incomplete understanding and wrong 
interpretations and comprehensions (Liu & Fang, 2016).Nevertheless, students have found it very 
difficult to completely overcome these misconceptions (Halim, Yong & Meerah, 2014).Therefore, 
it was advocated that teachers should identify students’ misconceptions prior to formal teaching 
sessions so that such misconceptions can be changed to scientific concepts after formal teaching 
and learning process (Wong & Sulaiman, 2008). 
Besides, it is pertinent to note that mere identification of these misconceptions in mechanics may 
not be sufficient enough to address its adverse impact on students’ achievement. This is because 
pedagogical approach adopted by the teacher equally plays a formidable role in addressing the 
problem of students’ misconceptions. Meanwhile, instructional delivery in Nigerian Colleges of 
Education is mainly through lecture method involving note-giving and taking, chalk/whiteboard 
illustration and demonstrations that do not foster conceptual understanding among students. A 
student-centred teaching and learning method is proactive and activity oriented in nature. Quite 
unlike the lecture method, student-centered teaching and learning method facilitates far reaching 
conceptual understanding among students. This is what is required for effective teaching of 
mechanics in Colleges of Education, where ‘the would-be teachers’ are expected to acquire deep 
conceptual knowledge of the subject area. Hence, this study explores the effects the use of 
computer-mediated instruction and peer discussion teaching methods have on physics students’ 
misconceptions and achievement in mechanics at Federal Colleges of Education in the South-South 
Geo-political Zone of Nigeria. 
Computer-mediated Instruction (CMI) 

In the recent time, there has being a quest to bring flexibility into teaching and learning 
processes in which computer technology has made an indelible mark on the sand of history. Today 
computers are used as mediating artefacts in providing instructions in classroom situations due to 
its adaptability to interactive engagement techniques. The classroom situations may either be real or 
virtual in nature with communication of ideas and information being either synchronous (Hiltz & 
Turoff, 2002) or asynchronous (Daniels & Pethel, 2005) in mode. 

TIME 
SAME (Synchronous)                                     DIFFERENT (Asynchronous) 

 
Figure 1: A Time-Place Matrix for E-Learning Technologies (Adapted from Bostrom, 2003). 
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A computer-mediated instruction provides an opportunity for individualized and self-paced 
instructions to students in classroom situations. Studies have also shown that CMI has positive 
effect on the academic achievement of students (Ernest, 2015; Gungaden, 2015). It has equally 
being argued from research perspective that, the use of technology which is inherent in computer-
mediated instruction without giving due consideration to its design, implementation and teacher 
factors can hardly improve students’ academic achievement (Lei, 2010; Raines & Clark, 2011; 
Cheung & Slavin, 2013). However, there are many other studies that reported that CMI has 
statistical significant impact on the students’ achievement (Serin, 2011; Bennett, 2012; Gungaden, 
2015; Suleman, Hussain, Din, & Iqbal, 2017). 
 
Peer Discussion (PD) Instruction Approach 
Peer discussion instruction approach is seemingly a novel approach to the teaching of physics in 
Colleges of Education in Nigeria. The approach is activity oriented with learners/students 
strategically located at the center of the learning process. The more experienced students in the 
learning peer groups serve as teachers to the other students during co-construction of knowledge. 
PD instruction approach is considered much more effective than the lecture method because 
students interact with one another in a language pattern that does not make for ambiguity (Antwi, 
Raheem & Aboagye, 2016). This suggests that Peer discussion instruction approach provides 
opportunity for students to listen to their fellow peer insightful explanations expressed in much 
familiar voice, which makes internalization of learnt concepts much easier than in a lecture-based 
class. 
However, PD as a classroom instructional method could equally boost students’ learning 
motivation and focus as well as deepening their conceptual understanding. Prior to discussion 
sessions, students are provided with learning materials to enable each individual participate actively 
during the actual peer discussion session. Such an advanced preparation, invokes some sense of 
responsibilities on the learner/student towards actualizing the class objective, which will be hardly 
achieved without intrinsic motivation and focused attention of the learner. Shirley (2014), noted 
that there was no such prior students’ engagement in the traditional lecture-based classes where 
students merely read, listen and take lecture notes. Study has shown that PD instruction approach 
can assist students who do not yet understand a concept, talk the concept through with students who 
are in the early stages of their own comprehension (Mazur, 1997 as cited in Antwi, Raheem & 
Aboagye, 2016). 
 
Aim and Objectives of the Study 
The aim of this study is to address the Year II Physics students’ misconceptions and poor 
achievement in Mechanics and Properties of Matter using computer-mediated instruction and peer 
discussion method in Federal Colleges of Education in the South-South, Geo-political Zone of 
Nigeria. In line with this aim, this study specifically attempted to address the following objectives 
to: 

 Ascertain students’ misconceptions on Mechanics and Properties of Matter II. 
 Determine the extent of the use of computer-mediated instruction and peer discussion on 

students’ achievement in Mechanics and Properties of Matter. 
Research Questions 
 To what extent do the pre-test mean scores of the experimental and control groups differ in 

Mechanics and Properties of Matter Concept Inventory Test? 
 What are the identified physics students’ misconceptions in Mechanics and Properties of 

Matter before and after exposure to treatment?  
 What is the difference in the misconception mean score of the experimental and control 

groups in Mechanics and Properties of Matter Concept Inventory Test?  
 To what extent do the post-test mean scores of the experimental and control groups differ in 

Mechanics and Properties of Matter Concept Inventory Test? 
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To what extent do the use of computer-mediated instruction and peer discussion affect the 
experimental group’s achievement in Mechanics and Properties of Matter Concept Inventory Test? 
 
Hypotheses 
 There is no significant difference between the post-test conceptual understanding mean scores 

of the experimental and control groups in Mechanics and Properties of Matter Concept 
Inventory Test. 

  There is no significant difference between the post-test misconception mean scores of the 
experimental and control group in Mechanics and Properties of Matter Concept Inventory 
Test. 

 There is no significant difference between the experimental group’s pre-test and post-test 
achievement mean scores in Mechanics and Properties of Matter. 

 
METHODS   
This study adopted the pre-test post-test quasi-experimental design with intact class. The study 
population comprised of year II physics students in the Federal Colleges of Education in the South-
South Geo-political Zone of Nigeria. Using simple random sampling technique, two Federal 
Colleges of Education were selected in the Geo-political Zone for the study. Students who 
registered for Mechanics and Properties of Matter II in the two selected colleges during the 
2018/2019 academic session formed the sample size (41 participants) of the study. The intact class 
in the two chosen colleges were randomly assigned experimental (28 participants) and control (13 
participants) groups respectively. However, two researcher-made instruments- Mechanics and 
Properties of Matter Concept Inventory Test (MPMCIT, r = 0.97, p< 0.01) and Mechanics and 
Properties of Matter Peer Discussion Questionnaire (MPMPDQ, r = 0.87, p< 0.01) were used to 
collect data for the study. The Statistical Package for Social Sciences (SPSS) Version 23.0 was 
employed in the statistical analysis of collected data. 
 
RESULTS AND DISCUSSION 
Results 
Research Question One 
To what extent do the pre-test mean scores of the experimental and control groups differ in 
Mechanics and Properties of Matter Concept Inventory Test? 
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Table 1: Comparison of the Pre-test Mean Scores of the Experimental and Control Group in 
Mechanics and Properties of Matter Concept Inventory Test. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The results in Table 1 show that, the experimental and control group had a different pre-test 
minimum score of 25% and 19 % respectively in the Conceptual Understanding aspect of MPMCIT 
and their maximum scores also differed (experimental group = 65% and control group = 51%). The 
Table further reveals that the experimental and control group’s mean scores stood at 46.46% and 
36.69% respectively. This gave a mean score difference of 9.77% in which the experimental group 
outperformed the control group. Also, while considering the variability in the participants’ scores, 
the Table 1 reveals a standard deviation value of 10.11 and 12.11 respectively for the experimental 
and control group. This then suggested that the extent to which participants’ scores vary around the 
mean score were much with the control group than the experimental group. 
On the other aspect of MPMCIT that measured the students’ misconceptions, results presented in 
Table 1 shows that the experimental and control group’s mean scores were 37.61% and 41.00% 
respectively. This result suggested that difference exists between the experimental group’s mean 
score and that of the control group. A critical look at the result revealed that the experimental 
group achieved slightly lower than the control group by 3.39% in the MPMCIT section that 
measured participants’ misconceptions. Also, Table 1 further reveals that, the standard deviation of 
participants’ misconception achievement scores stood at 5.62 and 9.64 respectively for the 
experimental and control group. This indicated that the control group’s misconception achievement 
scores have wider spread around the mean score than that of the experimental group. This finding 
agrees with Adair’s (2013, p.89) position, that physics students’ misconceptions in mechanics are 
not solely ‘a product of modern, western cultural or educational norms but rather it is something 
more innate to how people experience the world’.  

Group N 
Minimu
m Maximum Sum Mean 

Std. 
Deviatio
n 

Variance 

EXPERIMENTAL 
GROUP'S 
PRETEST 
CONCEPTUAL 
UNDERSTANDIN
G SCORE 

28 25 65 1301 46.46 10.11 

 
 
 
   102.26 

CONTROL 
GROUP'S 
PRETEST 
CONCEPTUAL 
UNDERSTANDIN
G SCORE 

13 19 51 477 36.69 12.11 

 
 
 
 146.73 

EXPERIMENTAL 
GROUP'S 
PRETEST 
MISCONCEPTION 
SCORE 

28 28 48 1053 37.61 5.62 

 
 
 
   31.58 

CONTROL 
GROUP'S 
PRETEST 
MISCONCEPTION 
SCORE 

13 26 60 533 41.00 9.64 

 
 
  39.00 
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This is an indication that the participants have some sorts of conception about Mechanics and 
Properties of Matter before the inception of the class which were at variance with the scientifically 
accepted view.  
 
Research Question Two 
What are the identified physics students’ misconceptions in Mechanics and Properties of Matter 
before and after exposure to treatment?  
The results revealed that twelve misconceptions were identified among the physics students in 
Mechanics and Properties of Matter. These misconceptions include; 1. ‘fluids cannot be subjected 
to shear force’. 2. ‘surface tension is a function of the curvature of the interface’. 3. ‘spherical 
nature of raindrops is due to atmospheric pressure’. 4. ‘surface tension is the same as the coefficient 
of surface tension’. 5. ‘surface tension of liquids is sustained at critical temperature’. 6. ‘steady 
flow has identical velocity vector at every instant’. 7. ‘objects at rest will always remain at rest’. 8. 
‘Velocity of failing objects varies directly with the time of landing’. 9. ‘net force on a body causes 
the body’s motion’. 10. ‘object’s momentum accounts for resistance to change in its motion’. 11. 
‘acceleration decreases with object’s weight’. 12. ‘gravitational exerted on sun causes the 
acceleration of the moon in its elliptic orbit’. 
The findings further showed that before the treatments were administered 16 participants (57%) out 
of 28 participants were holding the misconception 1 but after the administration of treatment the 
number reduced to 6 showing that only 21.43% of the participants were retaining the 
misconception. Also for the misconception 2, out of 20 (71.43%) participants holding the 
misconception before the treatments were administered only 5 participants, which is 17.86% of the 
28 participants were still holding unto the misconception after treatments were administered. 
Further revealed in the results was that 16 participants (57%) out of the 28 participants were 
holding misconception 3 before treatments were administered. This number reduced to 11 
participants which is 39.29% of 28 participants involved in the study after treatments were 
administered. Equally, shown is the fact that 12 participants (42.86%) out of 28 participants were 
having misconception 4 before treatments were administered. But after the treatments were 
administered only 6 participants that is 21.43% of the 28 participants were still holding unto the 
misconception. Concerning the misconception 5, results showed that before treatments were 
administered 18 participants (64.29% of 28 participants) were holding the misconception but the 
number reduced to 8 participants (28.57%) after treatments were administered. Also, 17 
participants (60.71% of 28 participants) were shown to have misconception 6 before treatments 
were administered but the number reduced to 9 participants (32.14% of 28 participants) after 
treatments were administered. 
Further revealed in the results is the fact that out of the 19 participants (67.86% of 28 participants) 
having misconception 7 before treatments were administered only 8 participants (28.57%) out of 
the 28 participants still retained their misconception after treatments were administered. For 
misconception 8, results showed that 12 participants (42.86% of 28 participants) were holding the 
misconception before treatments were administered. But this number reduced to 5 participants 
(17.86% of 28 participants) after treatments were administered. The results equally showed that 10 
(35.71% of 28 participants) participants were holding misconception 9 before treatments were 
administered, which reduced to 6 participants (21.43% of 28 participants) after treatments were 
administered. For misconceptions 10, 11, and 12, the results revealed that 18, 15 and 19 (64.29%, 
53.57% and 67.86% of 28 participants) participants respectively hold on to each of the 
misconceptions before treatments were administered. But with the administration of the treatments 
the number of participants still retaining their misconceptions reduced to 8, 7, and 10 (28.57%, 
25% and 35.71% of 28 participants) respectively. This study shows that students’ misconceptions 
in Mechanics and Properties of Matter cannot be completely eradicated but could be reduced using 
computer-mediated instruction and peer discussion as an intervention measures.  
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This finding agrees with previous (Dahl, Anderson & Libarkin, 2005; George, George & 
Konstantinos 2008) study findings, which concluded that students’ misconceptions in physics are 
persistent and resistant to change. 
Research Question Three 
What is the difference in the misconception mean scores of the experimental and control groups in 
Mechanics and Properties of Matter Concept Inventory Test? 
Table 2: Difference in the Misconception Mean Scores of the Experimental and Control Groups in 
Mechanics and Properties of Matter Concept Inventory Test (MPMCIT) 

Group N Minimum Maximum Sum Mean 
Std. 
Deviation 

EXPERIMENTAL GROUP'S 
PRETEST MISCONCEPTION 
SCORE 

28 28 48 1053 37.61 5.62 

CONTROL GROUP'S PRETEST 
MISCONCEPTION SCORE 13 26 60 533 41.00 9.64 

EXPERIMENTAL GROUP'S 
POSTTEST MISCONCEPTION 
SCORE 

28 38 60 1576 56.29 7.90 

CONTROL GROUP'S POSTTEST 
MISCONCONCEPTION SCORE 13 34 67 615 47.31 9.52 

 
Table 2 shows that, the experimental and the control group had a pre-test misconception minimum 
score of 28% and 26% respectively while their maximum scores stood at 48%(experimental group) 
and 60% (control group). The Table also reveals that the experimental and control group had a pre-
test misconception mean score of 37.61% and 41.00% respectively. On the participants’ pre-test 
misconception achievement score spread around their mean scores, it was revealed that the 
experimental and control group had a standard deviation value of 5.62 and 9.64 respectively. This 
indicated that the scores made by the experimental group were less spread around their mean score 
than that of the control group. However, the results further revealed that the experimental group 
was out-performed by the control group with a mean score difference of 3.39%. 
Table 2 also presented the results of analysis of the participants’ post-test misconception scores in 
Mechanics and Properties of Matter Concept Inventory Test (MPMCIT). The results revealed that 
experimental group’s minimum score (38%) was higher than that of the control group (34%) while 
the control group had higher maximum score (67%) than the experimental group (60%). Equally 
showed in the Table is the fact that, the experimental group (56.29%) made a higher mean score 
than the control group (47.31%) in the misconception aspect of MPMCIT during the post-test. This 
indicated that the experimental group achieved fairly better than the control group by 8.98% 
despite the poor spread of their achievement scores, depicted in the standard deviation values for 
the experimental (7.90) and control (9.52). The improvement on the post-test mean score of the 
experimental group is due to the activity-based treatments (computer-mediated instruction and peer 
discussion) they received which promises greater learning gains. This finding agrees with 
Anderson, Mitchell & Osgood’s (2005), results which revealed that students who were exposed to 
activity-based learning have superior performance than those who learnt through the conventional 
lecture method. This finding is equally in tandem with Adair’s (2013) study findings, which 
showed that experimental section guarantee significant greater learning achievement among 
students.  
Research Question Four 
To what extent do the post-test mean scores of the experimental and control groups differ in 
Mechanics and Properties of Matter Concept Inventory Test? 
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Table 3: Comparison of Post-test Mean Scores of the Experimental and Control Group in         
Mechanics and Properties of Matter Concept Inventory Test (MPMCIT) 

Group N Minimum Maximum Sum Mean 
Std. 
 Dev. 

Variance 

EXPERIMENTAL GROUP'S 
POSTTEST 
MISCONCEPTION SCORE 

28 38 68 1576 56.29 7.90 62.43 

CONTROL GROUP'S 
POSTTEST 
MISCONCONCEPTION 
SCORE 

13 34 67 615 47.31 9.52 90.56 

EXPERIMENTAL GROUP'S 
POSTTEST CONCEPTUAL 
UNDERSTANDING SCORE 

26 45 75 1661 59.31 8.38 70.23 

CONTROL GROUP'S 
POSTTEST CONCEPTUAL 
UNDERSTANDING SCORE 

13 27 68 612 47.08 11.40 129.91 

 
Table 3 shows that in the aspect of MPMCIT that measured participants’ misconceptions, the 
experimental group earned a minimum score of 38% and a maximum score of 68% while the 
Control group earned a minimum and maximum scores of 34% and 67% respectively. It is also 
revealed in the Table 3, that the experimental (56.29%) and control (47.31%) group’s mean scores 
differed by 8.98% when compared. It is equally observed from the Table, that the participants’ 
post-test misconception scores were spread around their mean scores with the experimental and 
control group having a standard deviation value of 7.90 and 9.52 respectively.  
Also, shown in Table 3 is the analysis result of participants’ achievement scores in the aspect of 
MPMCIT that measured participants’ conceptual understanding. Here, it is revealed that the 
experimental group made higher minimum (45%) and maximum (75%) scores than the control 
group (minimum score = 27%; maximum = 68%). The Table also shows that the experimental 
group had a higher mean score in the MPMCIT part that measured participants’ conceptual 
understanding than the control group. The mean scores for the experimental and control group 
stood at 59.31% and 47.08% respectively. This indicated that, the experimental group out-achieved 
the control group by a mean score difference of 12.23% in the conceptual understanding part of 
MPMCIT. The findings however is in consonant with previous study’s result, which is of the view 
that computer-mediated instruction assists in increasing students’ achievement in science related 
courses (Serin, 2011). Also, the findings of the study supports  LaPointe (2003) conclusion that 
peer interaction leads to higher levels of learning due to co-construction of new knowledge which 
culminates in better achievement among participants. 
Research Question Five 
To what extent do the use of computer-mediated instruction and peer discussion affect the 
experimental group’s achievement in Mechanics and Properties of Matter Concept Inventory Test? 
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Table 4: Effect of Computer-mediated Instruction and Peer Discussion on the Experimental 
Group’s Achievement in Mechanics and Properties of Matter Concept Inventory Test (MPMCIT) 

 
 
 
 
 

 
 
 
 
 
 
 

Table 4 shows that the experimental group’s conceptual understanding achievement mean score 
(59.32%) after the treatments were administered was higher than the mean score (46.46%) they 
obtained during the pre-test. This suggested that there was a 12.86% improvement on the 
participants’  mean score achievement in Mechanics and Properties of Matter Concept Inventory 
Test. The improvement was due to the treatments (computer-mediated instruction and peer 
discussion), which increased the participants’ conceptual understanding thereby reducing the 
percentage number of participants who still hold the thirteen identified misconceptions on 
Mechanics and Properties of Matter after the post-test. The Table also shows that, there was an 
improvement on both the minimum scores (from 25% to 45%) and the maximum scores (from 65% 
to 75%) obtained after exposing the participants to the treatments. Revealed equally in Table 4 is 
the fact that, the spread from both the pre-test mean score (SD = 10.11) and the post-test mean 
score (SD = 8.38) varied slightly, with the participants having their scores spread around the mean 
score much more during the pre-test. 
Also revealed in Table 4 is fact that the experimental group’s misconception mean score (56.29%) 
after the treatments were administered was higher than the mean score (37.61%) they obtained 
during the pre-test. This suggested that there was 18.68% improvement on the participants’ mean 
score achievement in misconception aspect of Mechanics and Properties of Matter Concept 
Inventory Test; which indicated that the participants now have less misconceptions. The 
improvement was due to the treatments (computer-mediated instruction and peer discussion), 
which increased the participants’ misconception mean score; thereby reducing the percentage 
number of participants who still hold the thirteen identified misconceptions on Mechanics and 
Properties of Matter after the post-test. The Table also shows that, there was an improvement on 
both the minimum scores (from 28% to 38%) and the maximum scores (from 48% to 68%) 
obtained after exposing the participants to the treatments. The findings however, agrees with 
previous research findings which indicated that the use of computer-mediated instruction in 
teaching science courses have small and moderate effect on students’ achievement (Cheung & 
Slavin, 2013; Larwin & Larwin, 2011). It equally supports Antwi, Raheem and Aboagye (2016) 
study findings on the impact of peer instruction on students’ conceptual understanding in 
mechanics; which concluded that peer instruction could effectively improve students’ conceptual 
understanding in Mechanics. This finding also agrees with previous (Dahl, Anderson & Libarkin, 
2005; George, George & Konstantinos 2008) study findings, which concluded that students’ 
misconceptions in physics are persistent and resistant to change. 
Hypotheses  
Hypothesis One 
There is no significant difference between the post-test Conceptual Understanding mean scores of 
the experimental and control groups in Mechanics and Properties of Matter Concept Inventory Test 

Test N Mean ẍ  SD Min. Max. 

Conceptual Understanding 
Achievement Score 

      

Pre-test 28 46.46  10.11 25 65 
 
Post-test 

28 59.32  8.38 45 75 

Misconception Score       
Pre-test 28 37.61  5.62 28 48 
Post-test 28 56.29  7.90 38 68 
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Table 5: Difference between the Post-test Conceptual understanding Mean Scores of the 
Experimental and Control Groups in Mechanics and Properties of Matter Concept Inventory Test 
 

           Post-Test 
Conceptual understanding 

N Mean ẍ S.D tcal  

(α= 0.05) 

Df P-value 

       
Experimental Group 28 59.32 8.38 3.87 39 0.000 

Control Group 13 47.08 11.40    
 
Table 5 shows the result analysis of the conceptual understanding scores of the experimental and 
control groups in Mechanics and Properties of matter Concept Inventory Test. It is evident from the 
Table that the conceptual understanding mean scores of the experimental and control groups were 
59.32% and 47.08% respectively in the Mechanics and Properties of Matter Concept Inventory 
Test. The Table also shows that the standard deviation SD of the experimental and control groups’ 
scores around their mean scores were 8.38 and 11.40 respectively. Table 5equally reveals that at α 
= 0.05 level of significance with degree of freedom df = 39, the calculated t-value (3.87) was 
greater than the P-value (0.00). 
However, since the calculated t-value for the conceptual understanding part of MPMCIT is greater 
than the associated P-value, we decided to reject the null hypothesis and accept the alternative 
hypothesis instead. Therefore, it was concluded that, there is a significant difference between the 
post-test conceptual- understanding mean scores of the experimental and control groups in 
Mechanics and Properties of Matter Concept Inventory Test. This findings agrees with earlier 
findings’ (Antwi, Raheem and Aboagye, 2016; Suleman, Hussain, Din & Iqbal, 2017) which 
concluded that computer mediated instruction and peer discussion technique has a significant 
positive effect on students’ academic achievement in physics. The findings also supports the 
position that peer instruction increases conceptual understanding at both university and college 
level in comparison to traditional lecture method (Lasry, Mazur & Watkins, 2008).  
Hypothesis Two 
There is no significant difference between the post-test misconceptions mean scores of the 
experimental and control groups in Mechanics and Properties of Matter Concept Inventory Test. 
 
Table 6: Difference between the Post-test Misconceptions Mean Scores of the Experimental and 
Control Group in Mechanics and Properties of Matter Concept Inventory Test. 
 

Post-Test Misconception 
Scores 

N Mean ẍ S.D tcal  

(α= 0.05) 

Df P-value 

Experimental Group 28 56.29 7.90    
    3.17 39 0.003 
Control Group 13 47.31 9.52    
       

The results in Table 6 show that the post-test misconception mean scores of the experimental and 
control group in MPMCIT were 56.29% and 47.31% respectively. It is also revealed that, the 
standard deviation (SD = 7.90) of the experimental group’s scores around their mean score was 
slightly less than the standard deviation (SD = 9.52) of the control group’s scores around their 
mean score in the misconception part of MPMCIT. Table 6 further reveals that the calculated t-
value (3.17) was higher than the P-value (0.003), when the experimental and control groups’ mean 
scores were compared with degree of freedom df = 39, at α = 0.05 level of significance. We, 
therefore decided to reject the null hypothesis and accepted the alternative hypothesis instead.  
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Hence, it was concluded that there is a significant difference between the post-test misconceptions 
mean scores of the experimental and control group in Mechanics and Properties of Matter Concept 
Inventory Test. The findings of this study agrees with the findings of previous studies, which 
concluded that students who were exposed to computer-mediated instruction achieve significantly 
better in the post-test than the control group who were taught using the traditional lecture method ( 
Banik & Biswas, 2017; Gungaden, 2015; Serin, 2011). It equally agrees with research findings that 
scored peer discussion method high in bring about significant positive effect on students’ academic 
achievement, when compared with traditional lecture method (Campit, Cayabyab & Galas, 2015). 
Hypothesis Three 
There is no significant difference between the experimental group’s pre-test and post-test 
achievement mean score in Mechanics and Properties of Matter. 
 
Table 7: Difference between the Experimental Group’s Pre-test and Post-test Achievement Mean 
Scores in Mechanics and Properties of Matter. 

Experimental Group’s 
Conceptual Understanding 
Achievement Scores 

  N Mean ẍ S.D tcal  

(α= 0.05) 

Df P-value 

Pre-test   28 46.46 10.11    

    -5.18 54 0.00 
Post-test   28 59.32 8.38    

       
Hartley test for equal variance (F = 1.456, Sig. = 0.1632) 

 
The results on Table 7 reveal that, the Experimental group’s pre-test and post-test conceptual 
understanding achievement mean scores have equal variance (F = 1.456, Sig. = 0.1632), since the 
Hartley’s test significance (0.1632) value is greater than 0.05 alpha level. The results equally shows 
that the participants’ (experimental group) mean score stood at 46.46% with a standard deviation 
SD = 10.11 before the treatments were administered. Then after administering the treatments, the 
achievement mean score of the group increased to 59.32% with a mean difference of 12.86% and a 
less spread (SD = 8.38) of scores when compared with the pre-test scores. The results further 
showed that, the calculated t-value (-5.182) arising from the comparison of the experimental 
group’s pre-test and post-test Conceptual Understanding achievement  mean scores is less than the 
P-value (0.00) at α = 0.05 and degree of freedom df = 54. 
However, since the calculated t-value is less than the P-value it is evident that the difference 
existing between the experimental group’s pre-test and post-test achievement mean scores was not 
significant. Therefore, it was decided that the null hypothesis should be retained. Hence, it was 
concluded that there is no significant difference between the experimental group’s pre-test and 
post-test achievement mean score in Mechanics and Properties of Matter.This means that the 
treatments (computer-mediated instruction and peer discussion) actually have the potential to 
improve the students’ achievement scores and conceptual understanding in Mechanics and 
Properties of Matter. This is despite the fact that the improvement in achievement scores was 
statistically insignificant. However, the study findings agreed with the findings of Bennett (2012), 
which concluded that computer-mediated instruction technique produces achievement gain score 
effect on the experimental group. 
 
Implications of the Study 
The findings of the study shows that the use of computer-mediated instruction and peer discussion 
significantly improves physics students’ achievement and reduces their held misconceptions in 
Mechanics and Properties of Matter.  
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This shows that student-centered teaching approach with in-built computer peer discussion 
activities can produce significant gain on students’ achievement in Mechanics and Properties of 
Matter. Sequel to this result, employing the use of computer-mediated instruction and peer 
discussion instruction approach in other study areas of physics will likely produce positive effect on 
students’ achievement after addressing their misconceptions. 
The results from the study also shows that the participants (both the experimental and control 
group) before the lessons were holding a number of misconceptions in Mechanics and Properties of 
Matter; which was reduced using the treatments. This finding however should be a guide to the 
physics lecturers and instructors alike to work out modalities to restructure the lapses in the 
phenomenological primitives, which the students bring to physics classrooms. In effect, every 
physics teacher should know most of the misconceptions students hold in various physics topics 
and should be able to make appropriate choice of teaching method and instructional materials to be 
used as part of the modalities to address the misconceptions. 
 
CONCLUSION 
It suffices to conclude that physics students do hold some misconceptions in Mechanics even at 
second year in Colleges of Education which has adverse impact on their achievement. This is an 
indication that further buttresses the fact that physics students’ misconceptions in Mechanics is 
persistent and difficult to be completely eradicated. Our study highlighted the relevance and 
aptitude, teaching methods have in addressing physics students’ misconceptions and poor 
achievement in Mechanics while comparing the traditional lecture method and the combination of 
computer mediated instruction (CMI) and peer discussion approach (PD).We conclude that the 
combination of computer mediated instruction and peer discussion is much apt in addressing 
physics students’ misconceptions having being activity oriented than the traditional lecture method, 
which fosters passive and rote learning. The experimental group who were exposed to CMI and PD 
had statistically significant mean score in Mechanics and Properties of Matter Concept Inventory 
Test (MPMCIT) than the control group who were taught using the traditional lecture method alone. 
Therefore, we further conclude that the use of CMI and PD significantly improves physics students’ 
achievement in Mechanics than the traditional lecture method alone. 
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