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ABSTRACT

The study aimed to evaluate the academic performance and engagement 
in Physics of Grade 10 learners taught using Discrepant Event through Peer 
Instruction. For the test of effectiveness, the topics were delivered to  one class 
group using discrepant events through peer instruction. The study employed 
the quasi-experimental-one group and pretest-posttest research design. A 
validated researcher-made academic performance test with 0.7547 reliability 
was administered as a pretest to one group before the treatment. The data were 
treated with the mean, standard deviation, and paired t-test at 0.05 level of 
significance. Generally, the results reveal that the academic performance of the 
learners in Electricity and Magnetism topics had improved from Highly Not 
Favorable to Moderately Favorable level using Discrepant Event through Peer 
Instruction Approach. There was a statistically significant difference between the 
pretest scores and the posttest scores of Grade 10 learners after using Discrepant 
Event through Peer Instruction Approach. The Grade 10 learners had a high 
level of engagement in Electricity and Magnetism topics. The evaluation of 
the Discrepant Event using Peer Instruction as a teaching approach favors the 
academic performance and engagement of the Grade 10 learners in Physics.
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            engagement, favorability
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Introduction

Learner’s performance and learning engagement are issues in every classroom. 
The teachers are faced with the challenge of addressing these while continuing 
to provide all the learners with quality instruction. These learners have diverse 
attention, curiosity, interest, and passion in learning, which however extends to 
the kind of motivation they are learning or being taught. On the one hand, 
teaching in the majority of today’s classroom remains strikingly similar to the 
teaching conducted before and remains in a conventional way of teaching. Many 
teachers lack appropriate methods of teaching the subject in Physics to build the 
type of engagement environments of learners and provide accurate instruction 
for learners to gain the desired scientific mindset. Also, teachers face disruptive 
learner’s performance daily and must spend time thinking about ways to approach 
classroom management and then attempt to evaluate its effectiveness. 

Motivating learners at the beginning of a lesson is a substantial factor for 
classroom management because their attention, as well as their focus on the 
lesson, is disturbed easily by unnecessary things (Gul and Ates, 2017). So, 
teachers should be able to arouse the interest of their learners and focus on 
lessons, accordingly, on them. One of the great challenges that teachers have 
to face today is on how they are going to teach Science lessons. So, the Science 
lesson and the interest are the main factors that hinder the ideas and learnings of 
the learners. Longfield (2009) stated that as teachers, they must not only teach 
learners the concepts in a discipline-specific context, they must also uncover and 
attempt to overcome learners’ misconceptions about teaching and learning.

Many studies (Freeman et al., 2014; Preszler et al., 2007) revealed that 
traditional teaching methods are not sufficiently effective on learners’ problem-
solving performance, conceptual understanding, self-efficacy, confidence, and 
motivation. The result of other studies (Gok, 2015; Shaffer & McDermott, 
2005) indicated that many learners especially had difficulties in learning and 
understanding the fundamental concepts of Physics. Therefore, the researchers 
(Beatty, 2004; Bretzmann, 2013; McCreary et al., 2006; Caldwell, 2007) have 
been developing new teaching approaches and models based on active and 
interactive learning for a long time. One of these approaches is peer instruction.       

This may be the reason that Discrepant Event Approach may be possible 
for peer instruction, so that the leaners may be comfortable in sharing their 
prior knowledge on specific scenarios. Some individuals do not feel comfortable 
participating in a group setting. Since collaborative learning generally grants the 
students more control over the flow of information, there is the possibility that 
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the focus of the instruction may veer from its intended course; problems may 
result if group members cannot agree or will not compromise. It can often be 
difficult to assemble all members of a particular group at the same time, especially 
in a distance-learning environment, and the abundance of information that a 
group generates can prove to be hard to compile individually (Bishnoi, 2017). 

The main point is that directly challenging learners’ naïve ideas will lead to 
more quality science learning in the classroom. With the statements stated above, 
there is a possible positive outcome to the use of the discrepant event, especially 
in science lessons. An effective way to use such kind of strategy is to motivate the 
learners and to ask what could happen before the demonstration, emphasizing 
that the right answer is what it seeks in the lesson but asking the learners to 
think broadly. Thinking broadly together with peers makes meaningful inquiry 
learning. Such strategy might be useful to the set of inquiry skilled learners 
in Marcelino C. Regis Integrated School for their Electricity and Magnetism 
subjects.

Framework

Discrepant Event is considered to anchor on Festinger’s (1957) theory called 
Theory of Cognitive Dissonance. According to this theory, the existence of 
cognitive dissonance or inconsistency creates a psychological discomfort that 
will motivate a person to reduce the dissonance and actively seek consonance 
or mental equilibrium. Discrepant event is likewise anchored on the theory 
of Constructivism by John Dewey (1938). This theory advances that learning 
occurs through experience. The peer instruction is anchored on Social Learning 
Theory theorized by Albert Bandura (1977), which posits that people learn from 
one another via observation, imitation, and modeling. The theory has often been 
called a bridge between behaviorist and cognitive learning theories because it 
encompasses attention, memory, and motivation.

Inquiry-based learning also serves as the umbrella of the study for this learning 
and teaching method prioritizes learner’s questions, ideas, and analyses (Guido, 
2017; Pappas, 2014). To highlight the pedagogy’s distinction on this matter, it 
is important to define inquiry-based learning from both learners’ and teachers’ 
perspective. From a learner’s point-of-view, inquiry-based learning focuses on 
investigating an open question or problem. There must this evidence-based 
reasoning and creative problem-solving to reach a goal and conclusion, which 
they must defend or present. From a teacher point-of-view, this inquiry-based 
teaching focuses on moving and bringing learners beyond general curiosity into 
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the realms of critical thinking and understanding. The teacher encourages the 
learners to ask questions and support them through the investigation process, 
understanding when to begin and how to structure an inquiry activity. 

Discrepant Event using Peer Instruction is in line with the methods as guided 
research, document analysis, and question-and-answer sessions. The teacher 
can run inquiry activities in the form of case studies, group projects, research 
projects, field work, especially for science lessons, and unique exercises tailored to 
students. Whichever kind of activity is used, it should allow learners to develop 
unique strategies for solving open questions. Thus, this building skill can help 
learners reach a high level of thinking, inquiry-based learning that will help 
improve the performance of the learners (Guido, 2017).

Peer instruction is an interactive teaching strategy based on constructivist 
learning theory and social constructivism. Yaoyuneyong & Thornton (2011) 
pointed out that constructivist environments are designed to both challenge 
and support learners’ thinking process and to facilitate active learning, whereby 
learners can discover from themselves rather than easily receive the facts, concepts, 
and principles in the question.

Figure 1 shows the schematic diagram showing the parameter of the study. 
It presents the visual presentation of the relationship among variables and how 
they interact with each other, and this includes teaching using discrepant event 
approach through peer instruction. The first box on the left contains variables 
of the problems. It indicates the strategy used, a Discrepant Event approach 
developed by Alfred Friedl with discrepant event approach for Electricity and 
Magnetism as used in the study and the use of conventional method (using K 
to 12 Science Modules); while the second box on the right side contains the 
variables that show the approach measured in the implementation of the teaching 
strategy which includes the academic performance and learning engagement in 
Science.
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Figure 1. Schematic Diagram Showing the Parameter of the Study

Objectives of the Study

This study assessed the effects of the discrepant event using peer instruction 
approach to academic performance and learning engagement of Junior High 
School learners in Physics. This study was being conducted at Marcelino C. 
Regis Integrated School of Ozamiz City Division for the school year 2018-2019. 
Specifically, these are the objectives of the study: (1) Identify the significant 
difference between the pretest scores and the posttest scores in Academic 
Performance in Physics of Junior High School learners using a discrepant event 
approach through peer instruction; (2) Determine extent of favorability of the 
discrepant event using peer instruction application to Physics lessons of Junior 
High School learners; and (3) Give the academic performance and learning 
engagement level in Physics of Junior High School learners using Discrepant 
Event through peer instruction approach.

METHODS

This study used one group pre-test - post-test quasi-experimental research 
design to evaluate the effectiveness of discrepant events using peer instruction 
in teaching Physics to the academic performance and learning engagement of 
Junior High School learners. The three motivated stages of the instructional 
development of the ADDIE model (Simbulan, 2011) were the process used 
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in the conduct of this study. The stages are the following (a) Pre-Development 
Stage; (b) Development Stage; and (c) Post Development Stage.

The design utilized one intact or whole class. This class was taught a 
discrepant event approach using peer instruction with the instructional materials 
and classroom instructions. This group was given a pre-test before the conduct 
of the study and post-test after the implementation of the developed lessons. The 
answers of the learners in the pre-test assessed the previous or current knowledge 
of the students in Physics. The pre-test served as the covariate of the study for 
this group. This result was necessary to determine the difference in the learners’ 
examination performance of the lessons.   

The researcher developed the lesson that contained the learning competencies, 
objectives, concepts, and references. The lessons were basically based on the K to 
12 Curriculum. The four lessons that were made, developed, and validated are 
on the ‘Basic Principles of Magnetism’; ‘Electric and Magnetic Fields’; ‘Magnetic 
Field around Current carrying Conductors’; and ‘Force on Current carrying 
wire in a Magnetic Field’ which were used and structured in accordance to the 
treatment necessary in the study. Furthermore, the development of the lessons 
involves three stages of development adopted from Seels and Glasgow (2000) 
with modification from Simbulan (2011).

Results and Discussion

This study evaluates the effectiveness of Discrepant Event using peer 
instruction on learner’s academic performance and engagement in Physics from 
the data gathered. To determine the favorability result of the discrepant event 
using peer instruction to physics lessons, paired t-test was used at 0.05 level 
of significance. Table 1 shows the summary in the learners’ pretest scores and 
posttest scores.

Table 1

T-test analysis on the difference in the learner’s academic performance in Physics
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The increase of scores in the posttest show that the learners performed better 
after they were taught using discrepant event through peer instruction approach. 
The p-value means lower than the alpha level which was set at 0.05 level of 
significance. This indicates a significant difference in the mean scores between the 
pretest and posttest. Based from the findings, there is a significant difference in 
the pretest and posttest in the academic performance in Physics of Junior High 
School learners and the favorability result of the posttest mean score signifies 
moderately favorable of the teaching-learning process using discrepant event 
through peer instruction approach.     

 As revealed, the learners’ scores increased in the posttest. The mean shows 
that the learners performed better after using the designed materials. Though its 
result presented moderately favorable, favorability on the increase of the mean 
from pretest to posttest favors the materials. The standard deviation shows a 
slight dispersion of learners’ scores. The greater standard deviation result shows 
that posttest scores are spread out. This means that the learners understanding in 
the lesson vary after the implementation of the intervention of the lesson. The 
pretest low standard deviation results indicate that the learners have the same 
level of understanding prior to the lesson proper. 

The findings are parallel to the earlier results of the research conducted by Gul 
and Ates (2017) and Gok and Gok (2017). The researchers also sought to evaluate 
the favorability of the discrepant event through peer instruction approach. The 
statistics analysis and findings suggest that the used of this teaching-learning 
approach lessons moderately favors to the study. Learners taught using discrepant 
event through peer instruction are strongly motivated, conditions are favorable 
for learning (Matthews, 2016; Gonzales-Spada et al., 2010; Wiebe, 2009).    

The results support the previous research conducted by Mancuso (2010) and 
Longfield (2009) on the positive effects of using discrepant event demonstrations 
in science instruction as a way to strengthen student-led scientific investigation 
and increase students interest and engagement in learning science. Michinov et al. 
(2015) indicated that peer instruction is based on a social constructivist approach 
to learning, in which social interaction plays a crucial role in the construction of 
knowledge, and where discussion and collaboration between peers have a positive 
impact on learning. Thus, these lead to increase the posttest mean score result of 
the academic performance of the learners.

On the other hand, on the result of the posttest, most of the learners were 
not able to reach the highest level of the academic performance. This supports 
the study of Taylor (2014) and Abbot (2016) that stated that if the learner has a 
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low understanding of the terms used in the Physics lesson, then it will be difficult 
for him to comprehend and answer the achievement test. Their study proposed 
to develop district implementation of alternative, locally-developed assessment 
designed as an intervention to enhance and measure teaching and learning.

Table 2 

Learner’s Academic Performance in Physics

Table 2 shows the result of the pretest and posttest scores of the Grade 10 
learners. Based on the achievement description, the pretest mean scores of the 
Grade 10 learners got ‘Did Not Meet Expectation’ or ‘Highly Not Favorable’ 
to the teaching process of the lesson. It means that the learners have less 
understanding; prerequisite and fundamental knowledge and skills have not 
been acquired or developed adequately to aid understanding. However, as in 
their posttest mean scores, they obtained high scores and attained the moderately 
favorable performance level. The standard deviation indicated that the pretest 
score of the learners in this group are closer to the average scores with that of 
the posttest score. A high result in standard deviation in posttest means that the 
scores are spread out. 

The frequency and percentage of pretest scores show that before the conduct 
of the study, the participants in Grade 10 learners had least mastered the concepts 
behind Electricity and Magnetism. Pretest results indicate that the learners have 
poor favorability in the level of proficiency scores. The result suggest for the 
approach that will aid the improvement of the leaners’ academic performance. It 
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can be implied that when the teachers may not incorporate effective approach in 
teaching and learning process, learners’ academic performance would be on the 
same level, which is low.

Result signify that the use of discrepant event through peer instruction in 
teaching Electricity and Magnetism increases the learner’s academic performance 
significantly higher than the pretest result. Though the approach has no 
comparison on the way of teaching, but the results show that there is increases 
of their pretest mean score to their posttest mean score. The result corroborates 
with the study conducted by Alcid (2014) wherein the researcher found that 
discrepant event through peer instruction increases the learners engagement in 
the lesson as well as their performance in the lesson. These results are also in 
conformity with the findings of Huitt et al. (2009) who disclosed that the factors 
improving the learners’ performance is affected by the teaching learning process 
such as discrepant event using peer instruction more specially in teaching science.

The study examined the engagement of learners in Physics when taught 
with discrepant event through peer instruction approach. To determine the 
engagement in Physics of Grade 10 Junior High School Leaners, pretest and 
posttest means and standard deviations of the engagement scaled were obtained, 
analyzed and compared.

Table 3

Learner’s Over All Engagement in Physics

Table 3 presents the over-all engagement in Physics of Grade 10 leaners before 
and after the conduct of the study. Results indicate that before the conduct of 
the study, the learners had an average engagement or almost satisfied engagement 
based from the mean pretest scale. The standard deviation in the pretest shows 
that the answers of the learners were more dispersed. It means that they have 
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different engagement involvement prior to the lesson conducted.
On the contrary, posttest results reveal that after the conduct of the study 

engagement of this group were high or satisfied very adequately. The posttest 
mean of the learners’ responses were high as compared to the pretest response. 
There is a significant increase in every level of engagement (cognitive, affective, 
and behavioral). It could be inferred that with the use of discrepant event through 
peer instruction, there is an increase in the learners’ engagement in Physics.

The result substantiate the notable findings of Kuh (2007), Coates (2009), 
and Coleman (2001) that learners who are engaged obtain higher score 
because they participate in the learning process with connection on how the 
teacher facilitate the lesson. The learners are engaging more in the activities and 
learning process, which leads to a range of measurable outcomes. Results in the 
engagement substantiate the findings that the more engaged the learners in the 
lessons, the better they will achieve. Furthermore, the engagement results imply 
that the leaners taught with discrepant event through peer instruction got higher 
mean posttest achievement scores compared to their pretest mean scores because 
they are more engaged.

The results are evident also to the studies of Durik & Harackiewicz (2007) 
and Corso et al. (2013), that learners are more likely to become engaged in an 
activity if they have a personal interest in the subject. They are motivated when 
they “are moved to do something.” Discrepant event somehow motivated the 
learners which increased their engagement to science lessons. Having observed 
the learners’ eagerness to leap into the answers of their confusions on how an 
event happen as it did, the teacher researcher established a time-out step midway 
through the problem solving process. This modification allows learners to reflect 
on prior knowledge after they’ve had a chance to manipulate the materials. Thus, 
engagement is built on this process, leading to the increase in learning.

In addition, the majority of the learner’s engagement is concerned directly or 
indirectly with improving learners’ learning. Learning engagement is critical to 
examination performance and providing learners with understanding, knowledge, 
skills, and confidence to move on into next learning process. Engagement of the 
leaners can make a difference to performance and foster in learners a sense of 
inclusion and self-respect. With these indicators of the effectiveness of the study, 
it is highly recommended that implementation of the strategies be sustained in 
the school.
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ConclusionS

The use of Discrepant Event through Peer Instruction Approach is sufficiently 
adequate. It makes the learners more interactive to engage in the lessons and 
address difficulty aspects of the materials in peers to foster individual construction 
of their understanding. The use of Discrepant Event through Peer Instruction in 
teaching Electricity and Magnetism is favorable to the academic performance of 
the Grade 10 Junior High School learners. The learners develop their fundamental 
knowledge and understanding of the Electricity and Magnetism concepts. The 
use of Discrepant Event through Peer Instruction in teaching Electricity and 
Magnetism improved the academic performance of the Grade 10 Junior High 
School learners and made the learners more engaged, inspired, arouse curiosity, 
motivated, interested, and stimulated intellectual development in learning 
Physics concepts in terms of cognitive, affective, and behavioral aspects.

Recommendations

Based on the findings and conclusions of the study, the following 
recommendations were derived and drawn:

1. A similar study may be developed using Discrepant Event through Peer 
Instruction Approach in teaching Science with two groups to further provide a 
sound basis for the effectiveness of Discrepant Event through Peer Instruction 
Approach in the teaching and learning process;

2. The School Administrators and the Department of Education officials may 
encourage the Science Teachers to use Discrepant Event through Peer Instruction 
in teaching Science in the K to 12 Curriculum, by conducting in-service training. 
Training involves the development of the instructional materials using the 
discrepant event through the peer instruction approach; and

3. Teachers are encouraged to use Discrepant Event through Peer Instruction 
Approach as a supplementary tool in teaching Science Lessons to help improve 
the Learners Performance.
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