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Abstract: Physics as a physical science is essential in process of technology, economic growth and developing a nation. However, the 

performance of physics in Kenya has been reported to be constantly below average for last ten years, especially in Thika-East Kiambu 

county, where the mean grade has reamed at E for last seven years. Hence physics has been termed as a difficult subject. In order for 

learners to fit into the global market, then scientific skills are vital. Studies have shown strong relationship between academic 

performance and presence of Science Process Skills in learners. Then, an approach to improve both science process skills and 

achievement learners is necessary. Studies both locally and globally have also reported a gender gap in the field of Physics, which 

disadvantages female learners. 7Es Instructional Model has been studied vigorously in recent past by researchers, on its influence on 

learning outcomes of science. Purpose of this study was to investigate success of 7Es-Instructional model in improving academic 

achievement of learners of physics, their Basic Science Process Skills and gender responsiveness towards learning of Physics. The model 

was applied in the learning process of Pressure, atopic in form one Physics. A quasi- experimental research design was used, employing 

use of pretest and posttest. Non- equivalent control group design was used for schools that participated in study. Two co- educational 

schools were selected using both purposive and stratified sampling techniques. Sample of the study consisted of 247 form one students. 

120 in experimental group and 127 in control group. 123 female students and 120 male students were involved as well as two teachers 

in Thika-East Kiambu county. The pretest and posttests contained achievement questions and experiments carried out by leaners to 

measure their Basic Process Skills. To test the validity of the research instruments, a piloting study was carried out, and a test-retest 

technique used to determine BAT reliability coefficient which was obtained as r = 0.921. Results obtained were analyzed using both 

descriptive and inferential statistics in SPSS computer software, employing independent samples T-test and paired samples T-tests. 

Results revealed that there was statistical significant difference in academic achievement of learners in control group and treatment group 

(P=0.000, at α=0.05, and t-value=12.05 at critical value=1.984). Acquisition of Basic Science Process Skills for learners in treatment 

group also differed statistically significantly, (P = 0.000 and t-value of 13.167). This implied that use of 7Es Instructional Model in 

learning of Physics increased academic achievement and increased their Basic Science Process Skills. Use of 7Es Instructional Model 

in learning Physics did not influence gender (P=0.866 at α=0.05, t-value=0.16 at critical value=1.984). That is, male and female learners 

responded to learning equally, when taught using 7Es Instructional Model. 

 

Keywords: 7Es Instructional Model, academic achievement of learners of Physics, Basic Science Process Skills, Inquiry Learning, 

Learning pedagogy, Physics education, quasi-experimental design, Gender.

1.0 INTRODUCTION 
In order to adapt and fit in this fast-changing world, Kenya as 

a nation has taken steps to implement the competence-based 

curriculum (CBC), Amutabi, (2019), a curriculum that offers 

the learners with individualized skills, since it is a curriculum 

that is learners centered. The Kenya institute of curriculum 

development (KICD), 2019) assessed the needs of learners 

through the ministry of education and an inquiry based learning 

curriculum had to be put in place in order to satisfy the needs 

and demands of the learners of Kenyan (KICD), 2019). 

However, learners of physics have been performing poorly in 

the Kenya National Examination, (K.C.S.E) in the recent past. 

This is worrying for the nation, learners, teachers of physics, 

school heads, parents and the ministry of education. 

Many researchers have been trying to find the cause of poor 

academic achievement of the learners of physics in the past 

history, simekha, (2014), researched on girls’ attitude towards 

physics, but found out that they were more motived, hence 

should have posted good result. Konyango, ogeta, otieno and 

orotho, (2018), researched on the teaching resources and 

proposed increase in the physics learning materials in Siaya 

County. However, learners of physics continue leaving high 

school with very poor grades especially those in the day 

schools. Hence these learners graduate without the required 

skills to enable them offer service to the society (Mistry of 

education, K.I.E, Microsoft, 2021).  

Some of the competences that are required by the learners of 

physics to meet the global needs for the 21st century as Joynes 

et al., (2019) puts it are: a) the analytical skills listed as the 

critical thinking, problem solving, decision making, research, 

and inquiry, b) interpersonal skills which are communication, 

collaboration, leadership and responsibility, c) ability to 

execute that is, initiative and self-direction, and productivity 

(Erdem, 2020). The nature of both the scientific knowledge and 

the scientific inquiry in physics enable the learners of physics 

become scientific literate (hammoumi, 2020). Therefore, the 

learning of physics can only fully implement the CBC by use 

of the inquiry based learned approach which is enabled by the 

7Es Instructional Model, which is an amendment of the 5Es 

Instructional model by Eisenkraft, (2003).  

The 7Es Instructional Model comprise of seven phases/stages 

that a learner goes through during the learning process. These 

are: elicit, explore, explain, expand, elaborate, evaluate and 

expand. Although both the 7Es and 5Es have the same learning 

framework, emphasizing on the prior knowledge, acquisition of 
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new knowledge, application and assessment of learning. The 

7Es Instructional Model helps align tasks, questions and 

evaluation with the learning competences in both skill and 

content. This is whereby the learner is able to confront what 

they already know about the new knowledge/skill to be learned, 

and being able to transfer it to new situations (Nicol et al., 

2020). The figure below shows the sequence of the phases. 

 

 

1.1 Statement of Problem 
Kenyan nation is bothered Poor achievement in physics.  

Teachers of Physics get demotivated by results their learners 

get all time. Parents who would like their children to pursue 

Physics related courses get discouraged by results posted in 

Physics nationally and especially in Thika-East. Students who 

choose Physics lack confidence in doing well in their exams 

when they see results being posted by their fellow students 

ahead of them, as well as being discouraged by other learners 

and the community at large. Researchers in this field have 

constantly studied on the interventions to improve the situation, 

suggested a number of ways, such as; the use of the science 

skills approach in teaching, perform more practical by teachers 

while teaching physics, promoting the learners’ attitude 

towards physics, lowering the grading system of Physics 

examinations, so as to post better results at the K.C.S.E., 

increasing the supply of teaching resources, and among others. 

However, the performance of physics has remained below 

average every year in the recent past as show in table 1.1 above. 

This has been the case in Kiambu County and worse in Thika-

East, as shown in the table 1.2. Study after study report that 

learners who possess stronger science process skills have better 

academic achievement, then it means that the learners of Thika-

East who have been posting a mean grade of E, leave secondary 

school with minimum science process skills. This means they 

also do not qualify to pursue physics related carriers despite 

having taken Physics in high school. It could mean that these 

students could end up regretting for having chosen to pursue 

secondary school physics. 

Hence the society end up discouraging learners from pursuing 

physics. If this trend of declining performance continues, then 

a learner in Thika-East would find no need of choosing Physics 

as subject. Hence physics will lose relevance in Thika-East. 

This is not good for physics teachers as well, for they will 

become irrelevant too. For the society, the technological and 

economic growth that strongly depend on physics’ knowledge 

and skills, would be compromised. Therefore, irrespective of 

all the interventions being put in place, Physics achievement 

bother the educational stake holders in Kenya, and society at 

large. 

However, the recent global vigorous studies on application of 

7Es Instructional Model in learning of Physics, to influence the 

academic achievement. Therefore, this study sought to find the 

impact of application of 7Es-Instructional Model could on 

performance of the learners of Physics in Thika-East Kiambu 

county.  

1.2 Main Objective 
The main objective of this study was to determine effects of use 

of 7Es Instructional Model in learning of Physics, on the 

learners’ achievement, in Kiambu-county. 

1.3 The significance of the study 
Findings of this research benefited the form one learners of 

physics in Thika-east sub County, by promoting their academic 

achievement in physics. The inquiry skills of these learners was 

promoted as well, by the application of the 7Es Instructional 

Model. Other skills acquired by these learners were the critical 

thinking and problem-solving skills, which would enable these 

learners solve the problems experienced in their environment. 

This was due to the ‘extend’ phase in the 7Es Instructional 

Model, which responsible for the transfer knowledge. 

The findings of this research would be used by the Kenyan 

curriculum developers (KICD) to come up with the physics 

curriculum using the 7Es Instructional Model. 

Teachers Service Commission (TSC) will find this research 

useful in providing in-service for the teachers, as William and 

sang, (2018) notes that teachers in Kenya needed continuous 

training, in their study to determine the influence of the 

continuous professional development programs (PDP) in 

implementing the curriculum in north rift counties. 

Universities and teacher training colleges will use the findings 

of this research to train science teachers to-be on how to use the 

7Es Instructional model to influence the learning outcomes. 

The school administrators will use findings of this research to 

offer support needed by teachers of physics such as learning 

materials, in order to implement the 7es model. 

The teachers of physics in the schools participated in the study 

would benefit from the findings of the study, which they could 

adopt in their teaching profession, as well other teachers of 

Physics, could adopt the use of 7Es Instructional Model in their 

teaching following the success of the Model. 

Finally, findings of this research added to literature, on the 

application of the 7Es Instructional Model in influencing the 

academic achievement of the learners of physics as well as 

helping them acquire the science process skills, in Kiambu 

County, Kenya. 

2.0 RELATED LITERATURE  
Literature was reviewed on the strategies of improving the 

performance in learners of Physics. Several scholars of scholars 

highlighted causes of low achievement in Physics, and lack of 

interest in Physics by female learners. Sciences process skills 

were highlighted by several scholars (Anjugam & Chellamani, 

Figure 1.0: Sequence of the 7Es Instruction 
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2024; Gizaw & Sota, 2023; Kurniawan et al., 2020; Suman, 

2022a) as of essence especially for the 21st century skills 

acquisition. Most of the scholars had evaluated the presences 

or absence of the SPS in learners, however literature on the 

strategies to develop these skills in the learners was scarce or 

not clearly identified, since scholars generally stated that 

leaners centered teaching approaches improve the learners’ 

SPS. It was evident from the reviewed literature that increase 

in SPS increases the learners’ achievement, critical and creative 

thinking, problem solving skills, learners’ attitude towards 

Physics. 

The literature reviewed showed that 7Es Instructional Model 

has recently become of big interest to scholars of science, as it 

was vigorously researched. Several scholars have shown how 

effective the 7Es Instructional Model is in increasing the 

learners’ achievement in   

Physics, the SPS of learners of Physics, the critical and creative 

thinking skills, the problem solving skills and bridging the 

gender gap. However, the 7Es Instructional Model has been 

studied independently on its effect of the achievement and the 

SPS. This study therefore investigated the effect on the 

achievement of Physics and the SPS of learners concurrently.  

3.0 METHODOLOGY  

3.1 Research Design 
The research design that was applied in this study was the 

quasi-experimental research design. A quasi-experimental 

research design is quantitative, where data is collected by 

measuring both the variables using instruments in order to 

establish the relationship between the two variables, which 

enabled the testing of the objectives (Creswell, 2009). In the 

study, pre-test and post-test were used to collect data from 

learners of form one Physics. Two (2) mixed day schools in 

Thika East Sub-County, Kiambu County, which were two 

streamed were involved in the study, where one was randomly 

assigned as control group, containing 127 learners and the other 

the experimental group, containing 120 learners. The 

experimental group had 61 female learners and 59 male 

learners. 

The pretests were given to control and experimental groups, to 

set the base line for evaluation after intervention, as well as 

evaluate whether the two groups were equal at beginning of the 

experiment, (Majka & Poland, 2024). The two groups were 

given a posttest, after six weeks of teaching the experimental 

group using 7Es-Instructional Model, and control group was 

taught using the traditional method. The posttest was used to 

determine the influence the 7Es Instructional Model had on the 

achievement of form two Physics learners. 

3.2 Research Methodology 
The method of this study was a quantitative research method. 

The data was collected from the learners to investigate the 

influence of the 7Es Instructional Model on the learners’ 

achievement and Basic Science Process Skills by gender. A 

quasi-experimental design was employed, and pre-test and 

post-test instruments were used to collect data. two schools 

were purposively selected in Thika-East Sub-County Kiambu 

County, so as to get schools with the materials required for the 

experiment, such as availability of the electricity, projectors 

and computers. Out of the two schools selected, one school was 

randomly assigned control group and the other experimental 

group. 

A pretest was given to the both schools. The Physics teacher in 

the experimental group was trained on the use of the 7Es 

Instructional Model. Then the was the experimental group was 

taught pressure, a topic in form one Physics, using the 7Es 

Instructional Model for six weeks, while the control group was 

taught using the traditional model. After the six weeks, the two 

groups were given a posttest, which was marked and analyzed. 

The two schools which were chosen for study, were both 

teaching the topic pressure at the time of the experiment, hence 

the choice of the topic for the study. The training 

schedule/manual for the Physics teacher on the use of the 7Es 

Instructional Model is attached at the appendices. The results 

obtained from the tests were analyzed to establish the impact of 

use of 7Es Instructional Model, on. 

3.3 Research Instruments 
Pretest and Posttest were the instruments used in this study, to 

collect of data. This study being a quasi-experimental, 

achievement tests were developed to evaluate level of the 

academic achievement of the learners of Physic.  

3.4 Data Collection Techniques 
Permit from the national commission of science, technology 

and innovation (NACOSTI) and a written letter from Kenyatta 

University were obtained before going to the field. Before 

scheduling the dates for the research in each school, the 

researcher visited schools before that date to plan with the 

school principle and the physics teacher. The results of scores 

of pretests and posttests were recorded on the sheet provided to 

the teachers by the researcher. These scores were entered into 

the excess for data cleaning and analysis by the researcher. 

3.5 Data Analysis 
The scores obtained from the pretests and posttests for both 

experimental group and control group were analyzed using the 

SPSS computer software. The influence of the use of the 7Es 

Instructional Model in the Physics achievement and on the 

strength of the Basic Science Process Skills analyzed using the 

inferential statistics. The inferential statistics which were 

analyzed at the level of confidence at α = 0.05 to establish the 

discrepancies between the mean scores of control group and 

experimental group. 

4.0 RESULTS  
Both inferential and descriptive statistics was used to analyze 

data obtained from control group and experimental group. To 

compare, explain as well as summarize the results, descriptive 

statistics was used in terms of mean scores and standard 

deviation were used. 

In order to determine whether two groups differed significantly 

among themselves, inferential statistics; t-test at α=0.05 was 

used. The results are shown below. 

4.1 Pre-test Scores 
This part present Physics leaners’ results in pretests, evaluating 

Physics achievement, strength of SPS and gender 

responsiveness to learning. 

The learners’ scores from control group and experimental 

group in academic test, were entered into excel, cleaned, 

converted into percentages and analyzed and analyzed using 

the SPSS. Below are the results. 

4.1.1 Comparing academic achievement means in 

pre-test 
Table 1.1: Descriptive Statistics 

Group N Mean Std. 

Deviation 

Std. Error Mean 

control group 127 28.90 11.127 .987 

experimental 

group 

120 28.74 12.632 1.153 
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According to table 1.0, the students’ scores in Physics pre-test 

for control group with 127 participants, (M = 29.50, SD = 

14.741) and that of experimental group with 120 participants, 

(M = 28.08, SD = 17.876) was slightly different. In order to 

determine whether two groups differed significantly at 

beginning of the experiment, the results were run through the t-

test using independent sample t-test. Table 4.2 below shows 

results obtained. 

 

4.1.2 T-test comparing academic achievement in 

pre-test 
Table 1.2: Inferential Statistics  

Levene's Test for Equality of 

Variances 

T-test for Equality of 

Means 

 F Sig. t df Sig. 

(2- 

tailed

) 

Mean 

Differe

nce 

Equal variances 

assumed 

8.20 .005 .103 245 .918 .156 

Equal variances not 

assumed 

  .103 237 .918 .156 

 

4.2 Post-tests scores 
Both experimental group (group taught using7Es Instructional 

Model) and control group (group taught the traditional way), 

received a post-test at the end of the six weeks. This test was 

meant to evaluate the physics achievement and the level of the 

strength of SPS for group taught using 7Es-Instructional Model 

and group taught traditional methods. 

Results were analyzed to compere mean differences in two 

groups and how male and female responded to learning using 

7Es Instructional model. The results were as shown below. 

4.2.1 Comparing academic achievement means in 

post-test 
The table 1.3 below shows the descriptive statistics of the 

Physics mean scores in post-test for control and experimental 

group. 

Table 1.3: Descriptive Statistics 

Group N Mea

n 

Std. 

Deviation 

Std. Error Mean 

control group 127 28.9 11.127 .987 

experimental 

group 

120 55.2 17.034 1.555 

 

The mean for the experimental group (55.28, SD = 17.034) in 

posttest was higher than mean score of control group (28.90, 

SD = 11.127). To find out if this difference in the means in two 

groups was statistically significant, the posttest scores were run 

through the t-test. 

 

 

 

 

 

 

 

 

 

 

4.2.2 T-test for academic achievement in post-test 
Table 1.4: Inferential Statistics 

Levene's Test for Equality of 

Variances 

 T-test for Equality of 

Means 

 F Sig. t df Sig. 

(2- 

tailed) 

Mean 

Differen

ce 

Equal variances assumed .33 

1 

.566 12.

05 

244 .000 25.696 

Equal variances not 

assumed 

  12.

04 

242 

. 

.000 25.696 

 

From table 1.4, the t-value of 12.05, at 244 degree of freedom, 

is higher than critical- value of 1.984. P-value of 0.000 is also 

less than the level of significance, α=0.05. This imply that there 

was statistically significant difference between the means of the 

experimental group and the control group in the posttest. Hence 

the experimental group did better in Physics achievement 

posttest, compared to control group. 

The t-value (0.103) is less than critical-value (1.984) at 

significant level of 0.05 and 237 degrees of freedom. This 

shows that there was no statistical significant difference 

between mean scores of control group between the control 

group and experimental group. Using probability value, P-

value (0.918) is greater than significance level (0.05), 

indicating that there was no statistically significance difference 

between achievement mean scores of both control group and 

treatment group. 

5.0 DISCUSSION OF RESULTS 
In pretests, results show that groups in control and experimental 

were equal. This is because level significance (α= 0.05) was 

exceeded for both Physics achievement (P-value=0.156) and 

level of strength of SPS (0.768). T-value was less than critical-

value 1.1984) as well, in achievement (0.103) and strength of 

SPS (1.290). This indicated that there was no statistical 

significant difference in mean scores of control group and 

experimental group. 

This outcome was important since pretest was meant to test 

whether learners in both groups were at same level at beginning 

of intervention. To establish baseline was crucial role of 

pretesting, as well as provide allow starting point to be 

quantified, so as to give a benchmark for comparing during 

with post-tests (Majka & Poland, 2024). After post- test were 

given to both control group and experimental group, 

experimental group scored higher than control group. In 

academic achievement in Physics, learners in experimental 

group had a higher mean score (55.28) than control group 

(28.90). Independence samples t-tests (12.05 > critical-value 

1.984) showed that these mean scores in post tests were 

statistically significantly difference. Two groups were also 

found to differ after intervention, since P-value (0.000) was less 

than level of significance, 0.05. 

Therefore, upon use of 7Es Instructional Model, learners’ 

achievement in Physics improved. This confirmed by 

Villacrusis and Teresa, (2021) who found out in their 

experiment that learners’ achievement and retention in science 

subjects is improved when 7Es Instructional Model is used in 

learning. Achievement in Chemistry was also found to improve 

when 7Es model was used by Uzezi and Oluyemi, (2024). In 

Biology, students’ achievement was found to improve upon use 

of 7Es-Instructional Model in Nigeria by Abdullahi, Asniza 

and Muzirah, (2021) and in Kenya by Cherono, (2021). 

http://www.ijsea.com/


International Journal of Science and Engineering Applications 

Volume 14-Issue 09, 128 – 134, 2025, ISSN:- 2319 - 7560 

DOI: 10.7753/IJSEA1409.1014 

www.ijsea.com  132 

 

Students who are instructed using 7Es-Instructional Model 

perform better than those who are instructed using convectional 

or traditional method (Uzezi & Oluyemi, 2024). 

Hence this research found out that students who were taught 

using 7Es Instructional Model in Thika-East Kiambu County, 

had improvement in Physics achievement. Elicit and extend 

phases of this model, may have enabled improvement of 

achievement. This is because teacher was able to identify 

misconceptions in learners during elicit phase. These 

misconceptions interfere with understanding of Physics 

concepts. If they are identified and eliminated before actual 

learning of concept begin, then learner forms intended 

understanding of Physics concept, Gyampoh et al., (2020). 

Extend phase may have enabled learners in experimental group 

to score better in strength of Science Process Skills. This is 

because, concepts can better be applied during experiments, if 

the learner could relate with real life situations Sharma, (2018). 

These findings support claim that when learners are taught 

using 7Es Instructional Model, their learning outcomes in 

science improve. This study confirmed that learners’ 

achievement in Physics and SPS increased upon use of 7Es 

Model, in Kiambu County. 

There was unavailable related literature to show how learning 

of Physics was affected by 7Es Instructional Model, in Kiambu 

County Kenya, before this study was carried out. 

Therefore, these findings helped in understanding how 

important it was teaching Physics using 7Es Instructional 

model, whereby learners’ academic achievement were 

improved. 

6.0 CONCLUSION 
According to data analysis, learners in treatment group scored 

higher (M=55.28, SD=17.034) than leaners in control group 

(M=28.90, SD=11.127) in posttest. This implied that students 

taught using 7Es-Instructional Model did better in the Physics 

achievement than the ones taught using the conventional 

method. This was because mean scores of two groups differed 

statistically significantly, with P-value at 0.000 where α =0.05. 

t-value (12.05) was as well greater than critical value (1.984) at 

degree of freedom at 244. These two groups were at same level 

of achievement at beginning of experiment, as it was shown in 

the pretests. Two groups were not statistically significantly 

different. This was because P-value which was 0.918 was 

greater than α=0.05, and t-value (0.103) was less than critical-

value of 1.984. 

Therefore, treatment group and control group were equal in 

Physics achievement at beginning of experiment as per 

pretests, but at end of the six weeks of the use of 7Es 

instructional Model on experimental group, there was statistical 

significant difference in two groups. Therefore, use of 7Es 

Instructional Model in learning of Physics, improved 

achievement of physics learners in Kiambu county. 

 

7.0 RECOMMENDATIONS 
Based on findings and conclusions of this research, researcher 

provided following recommendations for various stakeholders 

and other fellow researchers. 

(i) Teachers of Physics recommended to embrace use of 

the 7Es-Instructional Model in teaching Physics, to improve the 

learner’s achievement, basic science process skills and 

motivate both male and female learners. 

(ii) The KICD recommended to use 7Es Instructional 

Model to develop Physics syllabus and teaching materials. 

(iii) The TSC recommended to put a system in place for 

training of teachers of Physics and science on use of 7Es 

Instructional Model in learning of Physics, as part of the teacher 

program development. 

(iv) The CEMASTEA, this is a public education 

institution which was established in the year 2003, in Kenya, 

with the intention of providing and coordinating In-Service 

Education and Training (INSET) to teachers of Science and 

Mathematics. Therefore, this model can be used to provide in-

service directly to teachers, which in turn will help the learners. 

 

8.0 SUGGESTIONS FOR FURTHER 

STUDY 
The following are the suggestions of the studies that can be 

further carried out. 

i. A study on effects of 7Es-Instructional Model on the 

critical thinking and retention of Physics concepts in learners 

of Physics is recommended. 

ii. So as to generalize effects of using 7Es Instructional 

Model in learning of Physics across all learners of different 

abilities, a research of the same on national schools and extra-

county schools is recommended, since this study was restricted 

to county schools only. 

iii. Impact of 7Es Instructional Model in Kenya has been 

carried out in Biology and Physics, other studies in Chemistry 

and Mathematics are needed to conclude that the 7Es 

Instructional Model influence the STEM subjects equally. 
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