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Abstract
Thirty -two pre -service physics teachers were sampled for the study to investigate the effect
of interactive lecture engagement on the conceptual understanding of physics students. Pre-
test- post-test quasi-experimental design was adopted for the study. Physics Achievement
TestPAT) ; I nteractive St(8Q,amfFatao-Face hterviews (FA)wera e
used as the research instruments. Data collected wereanalyzed using a mixed between
subjects ANOVA and t -test as statistical tools. Two research questions were raised to guide
the study. Findings revealed that there was a
scores in the conceptual physics and the teachingmethod employed. Besides, through the
interactive engagement, the students were able to identify some misconceptions in conceptual
physics. There was no significant gender difference in performance among the students in the
interactive engagement. The study has some implications for stakeholders in education.
Keywords: interactive -engagement, conceptual, misconception, academic performance

BACKGROUND TO THE STUDY

Physics is a core science subject that is crucial to the understanding of the world around
us (Agommuoh and Ifeanacho, 2013). Physics is essential for understanding the complexities
of modern technology and essential for the technological advancement of a nation (Erinosho,
2013). Physics occupies a very sensitive position in physical science (Shami, Rashid and
Rashid 2014) and that is why its teaching and learning must be taken seriously. Physics has
been perceived to be a difficult subject leading to some schools not enrolling for it (Wanbugu
and Changeiywo, 2008). Oladejo, Olosunde, Ojebisi and kola (2011) perceived Physics to be
one of the science subjects found difficult in the school curriculum. Physics is thought to be

the most basic science subject whose concepts and techniques support the progress of all other

branches of science (SheriffMaina, and Umar, 2011).

Many erroneously believed Physics only deals with calculations (problem -solving)
through the use of equations and special algorithm. They do not know there are concepts in
Physics that requires no mathematical solution but that one can just use his or mental ability

to learn. Based on this, people believed Physics is abstract (Adeyemo, 2010). Many Physics

students have the wrong conception of the subject even before starting to learn it. Physics
students should be able to learn cone@pts in Physics and apply it. Conceptual knowledge is
essential for generation and selection of appropriate procedure in solving a problem (Rittle -
Johnson,Seigler, and Alibali, 2001). Conceptual understanding permits students to transfer an
explanation of a phenomenon to different situations ( Viennot, 2009). Rittle-Johnson, Seigler,
and Alibali said conceptual knowledge could gui de | earnersd <cho
procedures.

The students should possess conceptual understanding, as against the memorizatbn
of facts, because according to Vosniadou (2007),to understand the advanced scientific
concepts of the various disciplines, students cannot rely on the memorization. Conceptual
understanding is crucial in Physics that researchers attributed failure in P hysics to lack of
proper conceptual understanding. According to Jackman (1999), the studentsshould be given
a foundation of basic conceptual Physics on which to build the rest of their knowledge .
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The material to be learned must make sense to the learner m term of their existing
knowledge (Venville and Damson, 2010).It is underpinned by the constructivism that
student sd pr evi o cosnedtwitiothe Inevdrpwledgeuos gave the way for what
Liang (2016) called conceptual change. Baser (2006) saiscience educators refer to conceptual

change as a modification of students®& alternatiyv

Physics teacher should not bein haste to introduce new concepts to students, but spend
some time to identify what their previous understandings of the int ended concepts are.
Research studiesshow that students often bring lots of informal physics knowledge to
classrooms (Liang, 2016). Physics students come to classes with different types oinformal
explanations of concepts, scientific interpretations and terminologies (Dykstra, Boyle, and
Monarch, 1992) thatare basedon every day experienced and language (Baser, 2006). These are
not in agreement with the scientific views and are hard to change (Savinainen, Scottand Viiri,
2004), thus make the learning of similar scientific concepts and explanation difficult
(Windschitl and Andre, 1998). Thesanformal ideas, interpretations, explanations and learning
difficulties are regarded as misconceptions by physics education researchers (Wyrembeck,
2005), some cH it alternative conception (Tsai, 2003).

The need for the teacher to properly handle conceptual Physics emerges from the
preceding. When students have apoor conceptual understanding of Physics there arise many
problems; onesuchchallengei s st u dseoncépsiol. m

According to Stein, Larrabee, and Barman (2008), science educators supposed to
develop experiences that will specifically challenge common misconceptions held by students.
Gooding and Metz (2011, p.35 opined that the longer a misconception remains unchallenged,
the more likely it is to become entrenched. As learning process is considered to be sequential
so also isa misconception (Thompson and Logue, 2006). Therefore effort should be made by

teachers to discover s tyuahnlyn dther@ise, niti evalvednint@ @t i on s

significant hindrance to science learning.

The weaknessof studentd s k n o wl leysicg ia Nigerian $chools was traced to the
student sd mi sc onc eHraikhuemmen and Ogurhogu, 2014b In ethet, for(the
teacher to be able to help students overcome misconception, the teacher themselves must have
a proper conceptual understanding of the subject. Sandlerand Sonnert (2016) said some
researchers are advocating that teachers should know common misconceptons for the topics
they teach. In the same vein, Eraikhuemen and Ogumogu observed that most of the
misconception students had was as a result of poor instructions from the teachers. Therefore,
the teacherexactly needs to have strategies for identifying wh at misconception students have.

The poor academic performance often experiences in Physics is due to the poor

pedagogy of teaching and many other factors. Studies have shown thatthestud e nt s d ac ad e mi

performance in Physics is usually poor in schools in Nigeria. The poor performance is not only
limited to secondary schools (Stephen, 2010;Shamim, Rashid, and Rashid, 2013 Mekonnen,
2014)

Opinions differ in researchabout the studentsd academi

gender. Some believed there are gender differences in Rysics performance among colleges of
education students (Alao and Abubakar, 2010; Aina and Akintunde, 2013). Stephen (2010)
posited that male students performed better in Physics than female students in secondary
school. Crouch and Mazur (2001) observed that there is no gender gap in conceptual
understanding of introductory P hysics among university students taught with interactive
pedagogy. According to Gok (2013), male students performed better than female students in
Physics in the area of problem-solving skill.

Studies show that teachersd strategy or
student sd academi c hysies cbusesnfanbugu, GhiangeRwo, and Ndirit,
2013) The teacher is expected to make students actively invdved in the classroom because
active learning stimulates inquiry (McCarthy and Anderson, 2000). However, research studies
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show that the traditional lecture approach still dominates teaching in most post -secondary
schools (Deslauriers, Scale,and Wieman, 2011). Scholars argued that the present way of
teaching physics must be changedbecauseit is boring and uninteresting to young students.
According to Rodrigues and Oliveira (2008), this method does not meet the actual
requirements of society and the new trends of Physics curricula.

Watkins and Mazur (2013) attributed failure in scien ce to poor teaching pedagogy.
Crouch, Watkins, Fagen and Mazur (2007) affirmed that traditionally taught coursesdo little
to i mprove st udimgroftle @enttaihcdneapts of Bhgsits. Research shows that
commonly used teaching methods such as the traditional lecture method do not help the
students acquire sufficient functional understanding of P hysics (Bernhard, Lindwall,
Engkvist, and Zhu, 2007. Rote learning is a common experience of thestudents in Physics;
they learned to forget because it isby memorization (Fagen and Mazur, 2003). According to
Aina and Langenhoven (2015) Physics students are unable to apply classroom experience
outside the classroom because they learned by memorization.

The lecture method is frequently a one-way process unaccompanied by discussion,
guestioning or immediate practices that make it a poor teaching method (Hatim, 2001; Al-
Rawi, 2013). Al-Rawi criticized lecture method because it concentrates on information rather
than learners. It has been observal by Franklin, Sayre and Clark (2014) that students in
traditional lecture classes may learn enough to pass exams but do not remember the topics for
subsequent courses. Lectures are not effective for demonstrating practical skill but can be used
to classified information and create interest in a subject (Hatim, 2001).A good lecture is capable
of inspiring and motivating learning, yet some lectures make students bored, confused,
anxious and frustrated (Wood, Joyce, Petoczand Rodd, 2007).

Purpose of the Study
The primary objective of the study is to find out the impact of interactive engagement

on the studentdés academic performance in Physic
various studies attributing poor performance in physics to passive nature of physics
classroom. The belief that students do better when actively engaged in the classroom than
when they are passive in the lecture was investigated. Specifically, the study examined:
1 The effect of interactive engagementon t h e suhderdtanding dirs conceptual
Physics.
T The difference bet ween comdpteal Rhysids uhderstanding st ude
in interactive class
Research Questions
The two research questions generatedfor the researchare stated below.
1. Do the interactive engagementhasanye f f ect on t he studentsa
the conceptual Physics?
2. I's there any gender difference in the st

conceptual Physics of the students in the interactive class?

Research Design

The study is a quasiexperimental of pretest-posttest control group design. Quasi-
experimental designs provide control of when and to whom the measurement is applied Best
and Kahn, 1989), Many factors made it impossible for social science researchers to carry out
true experiment; however, quasi-experimental designs remain the most widely used design
(Ogunniyi, 1992).

The design is an equivalent pretestposttest where the researcher randomly assigns the
participants to experimental and control groups. It is a commonly u sed experimental design
because of its strength in controlling threats to internal validity (Levy and Ellis, 2011).
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Similarly, Best and Kahn (1989) affirmed that this design is one of the mostefficient in reducing
the threats to experimental validity. Beaumont (2009) argues that the design results in a high
degree of external validity but a low degree of internal validity. Despite the identified
weakness of the design according to Barry (n.d), it is widely used across a range of scientific
disciplines, more importantly for measuring change resulting from experimental treatments.
The use of a common pretest allows researchers to analyse differences that could
initially exist between control and experiment groups (Green, Camili, and Elmore, 2006).
All the threats to internal validity are controlled in the pretest-post-test design (Cohen,
Manion, and Morrison, 2007). Pretestposttest designs are widely used primarily to compare
groups and measuring change resulting from experimental treatments (Dimit rov and Rumrill,
2003).

Procedure

Both the experimental group and the control group were subjected to eight weeks of
lecture. The experimental group attended interactive lecture engagement classes while the
control group attended classes in a traditional lecture method. Ten Conceptual Physics
I nteractive Task (CPIT) adapted from Pewere
utilized for the lectures in the experimental group . The pre-service teachers in this group
attended two hours lecture every week. The teacher introduces aCPIT using a projector and
allow s students to have between 4050 minutes of group discussion over the question in CPIT.
The participants were encouraged to go into a dialogical argument to ensure aconsensus. CPIT
is a multiple -choice conceptual Physics question aimed at provoking students interest in
debate or argument on the subject of discussion.

Interviews

The interview is vital for gathering data in a qualitative research for a robust result.
According to Gill, Stewart, Treasure and Chadwick (2008, the purpose of the research
interview is to explore the opinions, experiences, beliefsand motivations of individ uals on
specific matters. Interviews enable participants to discuss their interpretations of the world in
which they live and to express how they regard situations from their point of view (Cohen,
Manion, and Morrison, 2007, p.350).An interview is a flexible tool for data collection that
enables the use of multi-sensory channels like verbal, nonverbal, spoken and heard. In this
study, the teacher conducted interview only for the students in the experimental group. The
reason for this was that they are the group that received the treatment which is the interactive -
engagement. Guided by the interview protocol prepared and validated for the study, each
student attended the interview in a designated office. The interview was conducted to get the
students opinions as regards the use ofConcepTestand also record their experiences during
the peer discussion in the group. It is important to know if the class is a truly interactive one.
For the class to be truly interactive students during the group discussion should demonstrate
it by actively involved in the discussion. Emphasis was on how the students get the correct
answers during group arguments. See the appendix for the interview protocol.

Sample

A purposive sampling of thirty -two pre-service teachers who enrolled as Fhysics
students at the College of Education was sampled. The purposive sample is homogeneous
regarding someinternal and external factors such as academic background (all have at least a
West African Secondary SchoolCertificate in Physics). They were all the first year students in
the college who combined Physics with any of the following subjects; Biology, Chemistry,
Computer Science, Integrated Science, and Mathematics. Besides, all the students had credit
pass in Physics atthe West African Secondary SchoolCertificate Examination.
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