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Abstract  
Student engagement is key for any meaningful learning to occur. However, studies on the 
effectiveness of constructivist models on learning engagement are underexplored, 
particularly in Physics. Therefore, the study investigates the relative effectiveness of 6Es 
and 7Es constructivist approaches on students’ learning engagement in Physics. 
Grounded on Piaget's cognitive learning theory, the study employed a quasi-experimental 
design. The sample for the study consists of 110 Senior Secondary School 1 (SS1physics 
students. The instrument used to guide the study was a Physics Learning Engagement 
Questionnaire (PLEQ). The instrument was validated, and its reliability was assessed 
using the Cronbach's Alpha Formula, which yielded a coefficient of 0.846. The data 
collected were analyzed using mean and standard deviation to address the research 
questions and Analysis of Covariance (ANCOVA) to test the hypotheses. Findings 
revealed no significant difference in the effect of 7E’s and 6E’s on the learning 
engagement of students in Physics, underscoring the effectiveness of both models in 
optimizing students’ learning engagement. Also, the two models were found to be gender 
friendly in students' learning engagement. The study provides a valuable insight into the 
instructional effectiveness of the teaching models on students' learning engagement in 
Physics and science subjects, by extension.  
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Introduction  

Learning as a permanent change in behavior cannot take place without the involvement 
of the learner(s). This means that what the learner learns is a function of what they do in 
the learning process.  A learner who neither asks questions nor answers questions in a 
learning milieu may end up not assimilating any information and go home empty. Also, a 
learner who doesn’t carry out a given assignment or homework may suffer the same fate.  
This means that learners learn what they do, not what their teacher does for them. Thus, 
for learning to take place, the teacher must provide enriched classroom experiences that 
will enable the learners to explore and make meaning of what they learn.  The act of 
making meaning of what one learns is called constructivism.  

Constructivism is a group of theories that posit that learning occurs only when the learner 
is allowed to construct what he/she learns.  According to Piaget (1956), humans cannot 
be given information, but humans construct information through experiences and use it 
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to create a schema. One important generalization of Piagetian theory is the role of the 
teacher. In a Piagetian classroom, the central role of a teacher is to create a rich learning 
environment that supports students’ engagement and cognitive development.  Similarly, 
Bruner (1966) opines that learning occurs only when the learner figures things out by 
him/herself. Thus, these theoretical underpinnings of what learning is and how it occurs 
brought a paradigm shift in the way information is taught. This means that instead of 
‘information giving’ by the teachers, ‘information construction or processing’ should be 
emphasized.  In essence, teachers should desist from spoon-feeding the learners with 
information heaped in their brains, instead providing them with learning experiences that 
enable them to learn the information by themselves.  It is on this premise that models of 
constructivism emerged.  

A model of teaching is a teaching strategy with underlying principles guiding its usage. It 
is the combination of two or more strategies with an understanding of the theoretical basis 
for its usage.  Various models of constructivism exist, including the 3-phase learning 
cycle, 5Es, 6Es, and 7Es. Each 'E' represents a distinct phase or cycle. In the 5Es model, 
the first 'E' is the Engagement phase, where students' prior knowledge is examined in 
relation to new information. This phase focuses on gathering the learners' existing 
knowledge. Fosnot (2017) emphasizes that if new content is not linked to students' 
previous experiences, it becomes challenging for them to find it meaningful, which 
adversely affects their ability to integrate the new information. Additionally, this stage 
reveals any misconceptions that students may hold regarding the concepts being 
discussed (Orji & Madu, 2016).  

The second 'E' refers to the Exploration phase, during which activities are designed to 
help address and correct these misconceptions. In this phase, students actively 
investigate information from their surroundings or manipulate materials. The third 'E' is 
the Explanation phase, which allows students to articulate what they previously knew and 
what they discovered from their exploration. Here, learners engage in discussions to 
reconcile their existing knowledge with the findings from the exploration stage. The fourth 
'E' is the Elaboration phase, which enables learners to apply the knowledge or concepts 
acquired to real-life situations or scenarios similar to those experienced in the classroom. 
This stage encourages learners to think creatively about how their experiences can be 
utilized. The fifth 'E' is Evaluation, which prompts students to reflect on their earlier 
misconceptions and the accurate concepts they have now acquired. At this point, the 
teacher assesses whether the previously held misconceptions have been changed to 
sound understandings.  

The 6Es are almost the same as the 5Es, except with the sixth E, which is the extension 
phase that contains some suggestions for taking the students beyond the lesson.  The 
purpose is to examine ways in which they can use their findings to address problems or 
apply their understanding to new and unfamiliar circumstances. Finally, the 7Es, just like 
the 6Es, contains another E, called Elicit, where teachers try to elicit the prior knowledge 
of the learners and find out what has changed.  That is, whether the misconceptions 
possessed have changed or not.  Studies have investigated the effects of 5Es on 
conceptual change of students in Physics (Madu, 2004; Madu & Orji, 2015; Ugwuanyi et 
al., 2023); on engagement in basic science (Obiekwe, 2014; Oludipe & Oludipe, 2010), 
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and in Mathematics (Lee et al., 2022).  All the literature found that 5Es promote students’ 
achievement, conceptual change, and engagement when compared with traditional 
methods of teaching.  Also, studies have compared 7Es with the traditional method in 
geography and science and found 7Es to be more effective than the traditional method 
(Ginu, 2016; Adak, 2017).  However, an investigation into the efficacy of 6Es and 7Es in 
promoting students’ engagement, particularly in Physics, has been largely unexplored.   

According to Biggs and Collis (2014), the concept of “student engagement” is predicated 
on the belief that learning improves when students are inquisitive, interested, or inspired, 
and that learning tends to suffer when students are bored, dispassionate, disaffected, or 
otherwise “disengaged”.   Studies have shown that 5Es promote students’ engagement 
in science (Lee et al., 2022; Obiekwe, 2014). But no study to the best of the knowledge 
of the researchers has investigated the efficacy of 6Es and 7Es on Physics students 
‘engagements and thus recommends to science teachers the most efficacious one.  Thus, 
the present study provides a nuanced insight into the effectiveness of the 6Es and 7Es 
constructivist models on students’ engagement in Physics.   Further, the study set out to 
find out how gender interacts with teaching methods to influence students’ engagement.  

Gender can also influence the way students learn in secondary schools. Gender is a set 
of characteristics that distinguishes between males and females (Avaa, 2016). It is a 
sociological concept that ascribes certain roles to males and females.  Roles like 
leadership, economic structure, and political and demographic controls. In this study, 
gender was included as a moderating variable, given that male and female students' 
engagement in Physics may differ. A subject like Physics has, in the past, been taken as 
a male subject, but the narrative is fast changing because more females than males have 
enrolled in Physics courses recently. From the researchers’ experience in the classroom, 
more females have enrolled in a Physics course in recent times, with many of them 
graduating with good results, including first-class honors.  This becomes a game-changer 
in gender discourse, particularly in Physics and other related science subjects. It is hoped 
that with quality instructional approaches, like 6Es and 7Es constructivist models, gender 
influence on student engagement will be reduced, if not eradicated.  Thus, there is a need 
to explore the effectiveness of 6E’s and 7E’s constructivist instructional approaches on 
students’ learning engagement in Physics.  

Statement of Problems  

Students’ achievements in Physics have been the subject of concern to stakeholders. 
West African Examinations Council (WAEC) Chief Examiner’s Reports (2018-2020) 
revealed that students’ achievements in Physics have been unsatisfactory during the 
period. This unsatisfactory state could be attributed to the method used by the teachers 
while teaching. Some methods of teaching may not encourage students’ active 
participation and, by extension, engagement. Engagement is the degree of involvement 
or participation of a student during the teaching-learning process. Thus, exploring the 
effectiveness of constructivist models to optimize students' learning engagement could 
help in improving students’ achievement in the subject and, hence, help in addressing the 
problem. Studies in this direction have been in the shadows; thus, the present study 
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bridges a critical gap in the literature by exploring the relative effect of constructivist 
models on students’ engagement in Physics.  

In line with the purpose of the study, the questions below were posed for the study: 

1. What is the effect of 6E’s and 7E’s constructivist approaches on students' learning 
engagement in Physics? 

2.  What is the influence of gender on the learning engagement of students? 

3. What is the interaction effect of the instructional approaches and gender on students' 
learning engagement in Physics? 

The following hypotheses were formulated and tested at a 0.05 level of significance. 

H01: There is no significant difference in the mean learning engagement score of students 
taught Physics using the 6Es constructivist approach and those taught using the 7Es 
constructivist approach. 

H02: There is no significant difference in the mean learning engagement scores of male 
and female students in Physics. 

H03: There is no significant interaction effect of the instructional approaches and gender 
on students' mean learning engagement in Physics. 

Method  

The study employed a quasi-experimental design, with a non-equivalent control group as 
a specific design where the two models act as a control to each other.  The design was 
considered appropriate in this study because the research involved two innovative 
teaching models being tested in intact classes, where the researcher could not randomize 
the subjects for the study.  The area of the study is the Nsukka Local Government of 
Enugu State. Nsukka L.G.A. has 31 co-educational public schools. Nsukka L.G.A. is one 
of the Local Government Areas in the Nsukka Educational Zone. The choice of this area 
is borne of the fact that research has shown that students in this area perform poorly in 
Physics. This has led the researcher to embark on the study to determine if the strategies 
would help to promote students’ engagement and, by extension, ameliorate the problem 
of poor performance in the area.  

According to the Post Primary School Management Board, Nsukka (PPSMB): 2018/2019 
Academic Record, the population of the students comprises 2513 senior secondary 
school one (SS1) students in all the 31 co-educational public secondary schools in 
Nsukka L.G.A. The total population of SS1 students in all the public-owned secondary 
schools in Nsukka L.G.A is 2513 (1237 males and 1276 females) students for the 
academic session.  The sample for the study comprised 110 SS1 Physics Students in 
Nsukka Local Government Area. The researchers adopted a purposive sampling 
technique to select two 2 schools out of the 31 public secondary schools in the area. The 
choice of the purposive sampling technique was to sample schools that have equal 
characteristics, such as well-equipped science laboratories and experienced Physics 
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teachers, and population.  In each of the two selected schools, one intact class was drawn 
from the whole streams of SS1 through a random sampling technique. One intact class 
from School A with 56 students having 25 males and 31 females, and the other intact 
class from School B with 25 males and 29 females were sampled using simple random 
sampling technique (balloting). The schools were assigned to 6E’s constructivist class 
and 7E’s constructivist class, respectively.  

The instrument used for the study is the Student Learning Engagement Questionnaire 
(SLEQ) in Physics. The SLEQ is a 20-item, four-point-scaled instrument questionnaire 
developed to elicit information from the respondents on their learning engagement in 
Physics. The response options for the SLEQ are Strongly Agree (SA) =4, Agree(A) = 3, 
Disagree (D) =2, and Strongly Disagree (SD) =1. The responses, strongly agree, agree, 
disagree, and strongly disagree are respectively assigned value points of 4, 3, 2, and 1 
for positive statements and the reverse for negative treatments. The SLEQ and the two 2 
sets of lesson plans were validated by two Physics lecturers and one expert from the 
Measurement and Evaluation Unit from higher institutions in the region. Their corrections 
and suggestions were integrated into writing the final version of the (SLEQ) and lesson 
plans used for the study. The instrument was first trial tested on a sample of forty (40) 
senior secondary Physics students in SS1 in a different school, which was not among the 
two (2) selected schools for the actual study. The trial-tested result was used to estimate 
the coefficient of internal consistency of the instrument using the Cronbach's Alpha 
formula. The reliability index was found to be 0.846, which is high, showing that the 
instrument is reliable.  

The researchers sent letters of request to the sampled schools requesting permission to 
carry out the study in the school under their administration. In the two schools chosen 
randomly for the study, one intact class from school A was taught using 6E’s constructivist 
approach; another intact class from school B was taught using 7E’s constructivist 
approach. All teachings were done by the regular class teachers. The class teachers who 
served as research assistants were first given a mini-seminar on how to administer 
Physics instruction using 6E’s and 7E’s constructivist approaches. This involved the 
explanation of the contents of the lesson plan and the Physics SLEQ as well. The study 
was conducted in the classroom during normal classes. The research assistants 
administered the pre-engagement questionnaire to the two groups (6E’s constructivist 
group and 7E’s constructivist group) to get the students' engagement scores, before 
actual teaching commenced. After this, the research assistants used the two 2 sets of 
lesson plans to teach them. At the end of the teaching exercises, the Physics post-
engagement questionnaire was administered to the two groups to rate their learning 
engagement with the response options provided. The teaching session lasted for three 
weeks, after which the post-test was carried out. In all, the study lasted for five weeks. 
Efforts were made to ensure ethical compliance. The first letter was given to the school 
head for permission to carry out the study. Also, the students’ consents were sought and 
granted before the study. Also, students were assured of the confidentiality of their 
responses. More so, a pseudonym was used, not the real student’s name, all to ensure 
anonymity.  
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       The research question that guided this study was answered using mean and 
standard deviation, while the hypothesis was tested using Analysis of Covariance 
(ANCOVA) at a 0.05 % level of significance. ANCOVA was used to remove the pre-
existing inter-group differences between the two groups.  

Results 

Research Question One: what are the mean engagement scores of Physics students 
taught using 7E’s and those taught using 6E’s? 

Table 1 
 Mean and Standard Deviation Engagement Scores of Physics Students taught using 
7E’s teaching Method and those taught using 6E’s Teaching Method 
 
  Pre-test Score Post-test Score  

Teaching Method n x̄ SD x̄ SD Mean 
difference  

7E’s Teaching Method 54 52.80 9.40 74.39 6.39 21.59 

6E’s Teaching Method 56 54.20 8.33 72.79 6.61 18.59 

 
 From Table 1, the pre-test means, and the standard deviation learning engagement 
scores for students taught Physics using 7E’s teaching method are (M = 52.80, SD=9.40), 
while the pre-test means and the standard deviation learning engagement scores for 
those taught using 6E’s teaching method are (M =52.20, SD=8.33), respectively. The 
post-test means and standard deviation learning engagement scores for students taught 
Physics using 7E’s teaching method are (M = 74.390, SD=6.39), while the post-test 
means and standard deviation learning engagement scores for those taught Physics 
using 6E’s teaching method are (M = 72.79, SD = 6.61). The mean difference in the post-
test and pre-test scores revealed that the students taught with 7E’s teaching method 
appeared to have more learning engagement than those taught with 6E’s teaching 
method. 

 Hypothesis One 

There is no significant difference in the mean learning engagement scores of Physics 
students taught using 7E’s and those taught using 6E’s. 
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Table 2 
 ANCOVA of the difference in the Mean Learning Engagement Scores of Physics 
students taught using 7E’s and those taught using 6E’s, and by gender  
 

Source Type III 
Sum of 

Squares 

Df Mean 
Square 

F Sig. Partial Eta 
Squared 

Corrected Model 185.332a 4 46.333 .582 .676 .022 
Intercept 13306.901 1 13306.901 167.220 .000 .614 
Pre-test Score 73.700 1 73.700 .926 .338 .009 
Gender 45.756 1 45.756 .575 .450 .005 
Teaching Method 81.037 1 81.037 1.018 .315 .010 
Gender * Teaching 
Method 

1.267 1 1.267 .016 .900 .001 

Error 8355.586 105 79.577    
Total 603965.000 110     
Corrected Total 8540.918 109     

 

Table 2 shows F (1,105) = 1.018; p = 0.315, ηp2=0.010 under the teaching method. The 
associated probability level is greater than the 0.05 level of significance stated for testing 
the null hypothesis. Therefore, the null hypothesis is not rejected, which implies that there 
is no significant difference in the mean engagement scores of students taught Physics 
using 7E’s teaching method and those taught using 6E’s teaching method. The non-
significant difference is evident in the small effect size of 0.010. 

Research Question Two: What is the influence of gender on students’ learning 
engagement in Physics? 

Table 3 
 Mean and Standard Deviation Engagement Scores of Male and Female Physics 
Students  
 
  Pre-test Score Post-test Score  

Gender n x̄ SD x̄ SD Mean Diff. 

Male 50 54.34 8.22 72.92 6.34 18.58 

Female 60 52.82 8.37 74.12 6.29 21.30 

 

Table 3 shows that the pre-test mean and standard deviation engagement scores for male 
students are (M=54.34, SD=8.22), while the pre-test mean and standard deviation 
engagement scores for female students are (M=52.82, SD=8.82). The post-test means 
and standard deviation engagement scores for the male students are (M=72.92, 
SD=6.34), while the post-test mean and standard deviation engagement scores for the 
female students are (M=74.12, SD=6.29) respectively. The differences in the mean post-
test and pre-test engagement scores revealed that female students appeared to gain 
more learning engagement than their male counterparts. 
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Hypothesis Two: There is no significant difference between the mean engagement 
scores of male and female Physics students 

Table 2 shows F (1, 105) =0.575, p=0.450>0.05, ηp2= 0.05 under gender. The associated 
probability level is greater than the 0.05 level of significance stated for testing of the null 
hypothesis. Therefore, the null hypothesis is not rejected, which implies that there is no 
significant difference in the mean engagement scores of male and female Physics 
students. The non-significant difference is also evident in the small effect size of 0.05. In 
other words, gender has no significant influence on Physics students’ learning 
engagement.  

Research Question Three: What is the interaction effect of teaching method and gender 
on the learning engagement of Physics students? 

Table 4:  
Mean and Standard Deviation Engagement Scores of the Interaction Effect of Teaching 
Method and Gender on Learning Engagement of Physics Students 
 

Gender Teaching Method n Mean Std. Deviation 

Male 7E's Teaching Method 24 73.95 5.14 

6E's Teaching Method 26 71.96 7.48 

Total 50 72.92 8.34 

Female 7E's Teaching Method 30 74.73 8.13 

6E's Teaching Method 30 73.50 7.42 

Total 60 74.11 9.29 

 

Table 4 shows that the mean and standard scores for male students taught using the 7E’s 
teaching method are (M=73.95, SD=5.14), while the mean and standard deviation 
engagement scores of the female students taught using the same 7E’s teaching method 
are (M=74.73, SD=8.13). The mean and standard deviation scores for the male students 
taught using 6E’s teaching method are (M=71.96, SD=7.48), while the mean and standard 
deviation scores of the female students taught Physics using the same 6E’s teaching 
method are (M=73.50, SD=7.42), respectively. The table revealed that both male and 
female students gained more learning engagement when taught using the 7E’s than the 
6E’s teaching method. 

Hypothesis Three: There is no significant interaction effect of 7E’s teaching method and 
gender on the learning engagement of Physics students. 

Table 2 shows F (1, 105) =0.016, p=.900, ηp2=,0.001, under the interaction of gender and 
teaching method. The associated probability level is greater than the 0.05 level of 
significance stated for testing the null hypothesis. Therefore, the null hypothesis is not 
rejected, which implies that there is no significant difference in the mean engagement 
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scores of male and female Physics students. The non-significant difference is also evident 
in the small effect size of 0.001. Hence, there is no significant interaction effect of gender 
and the teaching methods on students' learning engagement in Physics. The graphical 
representation of the interaction effect is shown in Figure 1. 

 
 

Figure 1: Graphical Representation of the Interaction Effect of Gender and the 
Teaching Methods on Students' Learning Engagement in Physics 

Figure 1 shows that the estimated marginal means of post-test engagement scores for 
male and female students did not differ, which supports the results in Table 2 that there 
is no significant interaction effect of gender and teaching methods on student 
engagement in Physics.  

Discussion  

 The finding of the study shows that there is no significant difference in the mean 
engagement scores of students taught with 6E’s and 7E’s constructivist approaches. The 
students were equally engaged in both constructivist groups. The non-significance in the 
engagement of students in both groups is attributable to the features of both the 
constructivist models, in social and real-life interaction. The models encourage students' 
psychomotor and cognitive engagement through practical work and discussions among 
students. Further, both 6E’s and 7E’s constructivist approaches enhanced 
communication skills among students, which resulted in students' high learning 
engagement. The results of the study resonate with the findings of previous researchers 
(Abonyi, 2013; Lee et al., 2022; Obiekwe, 2014) who found that students taught with a 
constructivist approach achieve better and are more engaged in classroom activities.  
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Similarly, the results revealed that there is no significant influence of gender on the 
learning engagement of Physics students. The result could be due to the model's 
characteristics that give room for critical thinking, creativity, interaction, and good 
communication skills for both male and female students. More so, the finding could be 
attributable to the use of mixed schools for the study, where both male and female 
students are in one class, interacting, sharing ideas, and solving problems of mutual 
concern together. Both genders exhibited good cognitive, affective, and psychomotor 
abilities.  The result agrees with the finding of Nkok (2022), who revealed that there is no 
significant difference in the mean engagement scores of male and female students taught 
with the constructivist method.  

Lastly, results revealed no significant interaction effect of gender and teaching method on 
the learning engagement of Physics students, indicating that there is no significant 
interaction effect in the mean engagement scores of male and female students taught 
Physics using 6E’s and 7E’s constructivist approaches. The male and female students 
contributed effectively in both approaches in the course of the study. The finding may be 
a result of both male and female students from the 6E’s and 7E’s constructivist groups 
being able to generate their ideas, analyze and discuss their findings, and ultimately build 
their understanding; they construct their information irrespective of gender. The students 
were democratic and diplomatic and exercised good expression of feeling and speech. 
This result agrees with the findings of Obodo and Ani (2023), who found no significant 
interaction effect of the teaching methods and gender on students' learning outcomes.  

Limitations  

The use of a limited sample imposed by the design could limit the generalizability of the 
findings. Also, the study was conducted in a resource-constrained region, which could 
limit its generalizability. The non-use of control in the study could affect the internal validity 
of the study. Lastly, the study could have been affected by cultural limitations arising from 
the cultural setting it was conducted. Only Physics students were used for the study, 
which could make the findings not generalizable to other students, particularly those 
outside science education.  

Conclusion 

Based on the findings of this research, there is no significant difference in the effect of 
7E’s and 6E’s on the learning engagement of Physics students. Both 6E’s and 7E’s 
constructivist approach enhances students’ engagement in Physics. Also, gender plays 
no role in students’ engagement. This implies that the methods are gender friendly and 
favor both genders during instructions.  Since the 6E’s and 7E’s constructivist approaches 
are effective in teaching and improving students’ learning engagement in Physics and 
sustaining their interaction and thinking abilities, it is therefore recommended that: 
Physics teachers should be exposed to capacity building on constructivist approaches 
like 6E’s and 7E’s constructivist approaches, through in-service training as well as 
conferences, seminars. 6E’s and 7E’s should be included in the Physics and other 
science curricula by the Ministry of Education to promote students’ learning engagement 
and achievement by extension. Future research on a similar study is encouraged in other 
climates, cultures, subjects, and resource-rich regions.   
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