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Abstract

This study investigates the effect of blending digital and face to face lessons, on Computer Science students’ academic
achievement in secondary schools in Cameroon. The study employed a quasi-experimental design involving 100 students
from Governemnt Bilingual High School Etoug-egbe and Governemnt High School Bokwango, Buea all in towns in
Cameroon divided into two groups: one group of 50 students utilizing digital and face-to-face lessons, and a control group
engaging solely traditional face-to-face instruction. The primary objectives included assessing the influence of blending
digital lessons and face to face lessons on student’s academic achievement. The software used for Data Analysis was SPSS
version 27, IBM SPSS Amos version. The data analysis included an ANOVA test revealing a significant difference in
academic achievement among the groups, with an F-value of 11.464 and a p-value of less than 0.001. This outcome
suggests that the blended approach employed had a pronounced effect on students' achievement, indicating the necessity
for diverse instructional strategies to promote engagement and understanding. The findings underscore the effectiveness
of blended learning tools, particularly structured digital resources like the digital lessons from the MINESEC distance
learning platform https://distance-learning.minesec.gov.cm, in enhancing academic outcomes. While students’ grades,
software and hardware skills gained traction through blending digital and face-to-face lessons, critical thinking
development requires further exploration to ensure holistic student growth. This research contributes to the body of
knowledge surrounding blended learning practices and offers insights for educators and policymakers aiming to optimize
instructional strategies. The implications of this study stress the importance of adopting tailored digital teaching methods
to enhance academic achievement in a subject like Computer Science, thereby recommending sustained investment in
educational technology and infrastructure to facilitate impactful learning experiences.
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1. Introduction

The Ministry of Secondary Education in Cameroon offers a  resources tailored for secondary education http://minesec-
dedicated website that provides digital lessons and distancelearning.cm. This platform features structured
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lessons across various subjects, giving students access to
curriculum-aligned content. The lessons often include a
combination of text, images, and videos, allowing for a
comprehensive understanding of the material. Teachers
incorporate these lessons into their teaching programmes
either by having the students watch particular lessons at
home followed by an exploration and discussion of the
lesson or by having the students interact with the lessons
right there in class while the teacher stops briefly to explain
take questions or throw more insight to the content. Students
can also navigate the lessons at their own pace, which is
particularly beneficial for reviewing complex topics. The
website also includes additional resources such as past
examination papers and quizzes for self-assessment and an
assistant to give responses to students questions in the
absence of a teacher. Teachers often follow up on these
resources in class discussions, providing feedback based on
the content covered on the website. This approach promotes
independent learning while ensuring that students remain
engaged with the curriculum both in and out of the
classroom. -These lessons first started as TV lessons.. These
TV lessons were asynchronous and were produced by the
Ministry of secondary Education (MINESEC) at the
Cameroon Radio Television - Mballa II, and students could
watch at specified times. Today, digital lessons were are
now produces at the distance learning centre in Yaound¢ the
capital of Cameroon and uploaded on Youtube and the links
sent to the MINESEC website from where students and
teachers can either download or watch online.

In essence, computer science in Cameroon secondary
schools is still largely taught by face-to-face methods and
little or no digital interventions (Ministry of Secondary
Education, 2024), thereby exempting secondary school
students from gaining the skills that will enable them to
engage in Computing Careers in higher education and from
meeting up with the current global innovation trends. If this
is not ameliorated, students will leave secondary school
with epileptic skills unable to make relevant contribution to
the technological innovations in their communities and
globally. With the advent of the sociopolitical crisis in
Cameroon and the Corona Virus pandemic in 2019, teaching
and learning became an even more difficult process for most
learners. The teaching hours got reduced as ghost towns,
lockdowns and quarantine periods were introduced. The
Ministry of Secondary Education in Cameroon, in an
attempt to solve the problem made requests for distance
learning methods to be added to the teaching and learning
process in all secondary education institutes in Cameroon
(See Appendix 3) In so doing, Cameroon immediately set
up an upgraded learning environment which is both face-to-
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face and online. Thus, touching directly on the subject of
blended learning through digital lessons. Thus necessitating
an investigation of how adding digital lessons to the
traditional face-to-face learning influences students
academic achievement in a subject like computer sciences
whose foundations are skills and competency based
oriented.

This study therefore aims to answer the question: To what
extent does the use of digital and face-to-face lessons
influence students’ achievement in computer science
secondary schools in Cameroon?

The following hypotheses were coined:

HO1:  The use of digital and face-to-face lessons have no
significant influence on students’ academic achievement in
computer science in secondary schools in Cameroon.

Hal:  The use of digital and face-to-face lessons have a
significant influence on students’ academic achievement in
computer science in secondary schools in Cameroon.

2. Review Of Literature
Digital Lessons

According to Hofmann and Lehmann (2020), a digital
lesson is a student resource that uses technology to engage
students in learning activities. Digital learning can be any
type of learning that uses technology or instructional
practices that make effective use of technology. The
Ministry of Secondary Education (MINESEC) in Cameroon
has embraced digital lessons as a way to enhance
educational access and quality, particularly in the context of
challenges such as limited resources, geographical barriers,
and disruptions like the COVID-19 pandemic. Some key
aspects of the MINESEC's distance learning initiatives
include enhancing access to quality digital lessons whereby
the primary goal is to provide educational opportunities to
students in remote or underserved areas, ensuring that all
learners can access quality education. Distance learning also
aims to maintain educational continuity during disruptions,
such as health crises or natural disasters.

Another aspect is that of delivery mode such as online
platforms; MINESEC utilizes various online platforms to
deliver digital lessons, including the television, youtube and
educational websites (Ministry of Secondary Education,
2024). This approach allows for asynchronous and
synchronous interaction between teachers and students. In
areas with limited internet access, MINESEC has adopted
television broadcasts to reach students, providing digital
lessons and educational content. The distance learning
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programme aligns with the national curriculum, ensuring
that students receive the necessary content to meet
educational standards. MINESEC provides digital
resources, including lesson plans, tutorials, and
supplementary materials, to support both teachers and
students in the learning process through the various regional
delegations of secondary education (Ministry of Secondary
Education, 2024).

Another aspect of digital lessons is that of training and
support. MINESEC has implemented training programmes
for teachers to equip them with the skills needed to
effectively deliver online lessons and engage students in a
virtual environment, through Regional
Delegations, workshops conferences.
Ongoing technical support is provided to both educators and
students to address challenges related to technology and
online learning. However, one of the significant challenges
of using this platform for learning, is the disparity in access
to technology and the internet, which can hinder effective
participation in distance learning. According to Dreams
(2020), another challenge is that keeping students engaged

the various

seminars, and

in a remote learning environment can be challenging,
necessitating innovative teaching strategies. The integration
of distance learning with traditional classroom experiences
may become more prevalent, offering a flexible approach to
MINESEC's learning
represent a significant step towards improving educational
access and quality in Cameroon. By leveraging technology
and innovative teaching methods, the ministry aims to
create a more inclusive and resilient education system. As
these programmes evolve, addressing challenges such as the

education. distance initiatives

digital divide and enhancing engagement will be crucial for
their success (Dreams, 2020).

Digital and Face-To-Face Lessons

A closely related study to the influence of digital and face-
to-face lessons on students’ academic achievement, is the
study carried out by Uzorka and Odebiyi (2025) on the
Impact of Digital Learning Tools on Student Engagement
and academic Achievement in Uganda. Their objective was
to find out how digital learning tools influence student
engagement and academic achievement in online and
offline courses in Ugandan secondary schools. The study
employed a descriptive research design to explore the
impact of digital learning tools on student engagement and
academic achievement in courses. The study involved 52
teachers from 12 schools in Uganda. Data was collected
through semi-structured interviews to allow participants to
express their insights freely while enabling researchers to
explore emerging themes in depth. Participants were
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selected based on their experience with online teaching and
familiarity with digital learning tools. A purposive sampling
technique was employed to select participants who had
firsthand experience with digital learning tools in an online
teaching. Each interview lasted between 30 to 45 minutes
and was recorded with the participants’ consent. The
interview guide included open-ended questions. The
interviews were transcribed verbatim and analysed using
thematic analysis. This study found that students who
actively engage with digital learning tools tend to perform
better academically, a finding consistent with research by
Chaudhary et al. (2025), who noted that online tools
improve learning outcomes by providing additional practice
opportunities and immediate feedback. The unique
contribution of this study is that it captures teachers' direct
observations of performance improvements in a
developing-country context. Unlike studies in highly
digitized environments, digital
supplementary, teachers in Uganda found that these tools
compensate for traditional instructional gaps such as large
class sizes and limited contact hours. The study found that
digital tools improved communication between students and
lecturers, particularly through discussion forums, instant
messaging, and email. These findings align with those of
Suen and Hung (Suen & Hung, 2024), who found that
asynchronous synchronous
promote deeper engagement and more frequent student-
teacher interaction. A notable contribution of this study is
the specific emphasis on how these tools address
hierarchical barriers in Uganda, where students traditionally
hesitate to approach teachers for clarification. They
recommended digital lessons and self-paced learning
material to compensate for the gap in traditional face-to-
face learning.

where tools are

and communication tools

Still in response to the influence of digital and face-to-face
lessons on students’ academic achievement, Selvakumar
and Sivakumar (2019) carried out a research in India titled
“The Influence of Blended Learning Environment on
Academic Achievement of Engineering Students”. The
main objective of the research was to investigate the
influence of Blended Learning Environment on students'
academic achievement. The research utilized a quasi-
experimental design to investigate the effects of a blended
learning environment (BLE) on academic achievement
compared to a traditional lecture-based environment (LBE).
This design allowed for a direct comparison of student
outcomes in two distinct learning settings. A sample size of
200 students was used to ensure sufficient statistical power.
This sample represented a diverse demographic, including
students from both urban and rural schools enrolled in
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computer science courses. The instrument utilized for data
collection was an academic achievement test. To analyze the
data, t-test was conducted to compare the test mean scores
of both groups. For six weeks, the students in the control
group were treated with Lecture Based Environment (LBE)
where the conventional lecture method of teaching was
adopted, while the experimental group was carried out
through the Blended Learning Environment (BLE) where
both on-line, in this case digital lessons and face-to-face
modes are adequately utilized based on the subject matter.
Two groups were administered a test before and after the
implementation of BLE. Further, the gap closure analysis
was used to find out and ensure the effectiveness of the
experimental treatment. The findings revealed that there
were statistically significant differences between the scores
of the two groups. The study recommended that secondary
schools should adopt a blended learning approach.

Additionally, incorporating surveys to gauge student
engagement and motivation provided a more holistic view
of the learning experience. In terms of statistical analysis,
Selvakumar and Sivakumar (2019) employed t-tests to
compare mean scores between the control and experimental
groups, as well as gap closure analysis to evaluate the
effectiveness of the blended learning intervention. In this
study, similar statistical tools were utilized, such as t-tests
or ANOVA for comparing academic achievement scores.
Furthermore, regression analysis was employed to explore
additional factors influencing academic achievement. Data
were analysed using thematic analysis, this was beneficial
for interpreting the responses from interviews, enriching.
Overall, while both studies share a focus on blended
learning, this adapted its design, sample,
instruments, and analysis to reflect the unique educational
landscape and challenges faced by secondary school
students in computer science in Cameroon. This
contextualization enhanced the relevance and applicability
of the findings.

research

The study also revealed that BLE are more conducive to
improve academic achievement than LBE (Selvakumar &
Sivakumar, 2019). They recommended that the
administrators of education should structure the curriculum
to include blended learning at all levels of learning. They
also recommended that more teachers should be trained to
understand and accept all technological skills needed for the
successful implementation of blended learning. This study
on the influence of blended learning on students' academic
achievement in computer science in secondary schools in
Cameroon also adopt a quasi-experimental design, and an
explanatory sequential design. This would enable a
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comprehensive analysis of both quantitative and qualitative
data, tailored to the specific educational context of
Cameroonian secondary schools.

Another study related to the influence of digital lessons
alongside face-to-face instruction on students’ academic
achievement was carried out by Tabassum et al. (2024) in
Pakistan, titled “The Impact of Blended Learning on
Student Performance.” The objective of the study was to
examine the influence of blended learning on students’
academic achievement, engagement, and satisfaction. The
study adopted a survey-based correlational design, to
determine the relationship between blended learning and
student performance outcomes. The population consisted of
students from diverse academic backgrounds in Pakistan,
from which a sample size of 319 students was drawn. Data
were collected using a structured questionnaire, which
measured constructs such as blended learning usage,
academic achievement, satisfaction, and performance. The
instrument was validated through a pilot study involving 50
students, and its reliability and validity were established
using Cronbach’s Alpha, composite reliability, rtho A, and
Average Variance Extracted (AVE). Data analysis involved
both descriptive and
Descriptive statistics such as mean, standard deviation, and
percentages were used to summarize students’ perceptions
of blended learning. Inferential statistics included simple
linear regression analysis, with beta coefficients, t-values,
F-statistics, p-values, and adjusted R? employed to test the
study’s hypotheses and determine the predictive effect of
blended learning on student satisfaction and performance.

inferential statistical methods.

The major findings revealed that blended learning had a
significant  positive
achievement and satisfaction. The findings further showed
that blended learning significantly predicted students’
satisfaction with learning, substantial
proportion of variance in academic performance. Students
reported improved understanding of course content, better

effect on students’ academic

explaining a

access to learning materials, and increased flexibility when
digital lessons were combined with face-to-face instruction.
Based on these findings, the study recommended that
educational institutions adopt and strengthen blended
learning programmes to enhance student academic
performance. It further recommended that future research
should explore the long-term effects of blended learning and
identify best practices for its effective implementation.

The study by Tabassum et al. (2024) employed a purely
quantitative approach, whereas the present study adopts a
mixed-methods design to capture both quantitative
outcomes and qualitative perspectives regarding the impact
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of blended learning on students’ academic achievement in
computer science. Although the study was conducted in
Pakistan, a context different from Cameroon, both settings
share similar challenges related to digital infrastructure and
learning environments. The findings from Tabassum et al.
(2024) therefore provides useful empirical support for
examining blended learning in the Cameroonian secondary
school context. Still in relation to the impact of digital
lessons, Venugopal (2024) carried out a study titled “The
Impact of Digital Learning Platforms on Student Academic
Performance in the Sultanate of Oman” in the Arabian
Peninsula in Western Asia. The primary objective of the
research was to investigate the impact of digital learning
platforms on student engagement and academic
performance, as well as to identify the potential benefits and
challenges associated with their integration into educational
settings. The research unitized a descriptive survey design
and employed a mixed-method approach, combining
quantitative analysis of student performance data with
qualitative insights gathered through surveys and semi-
structured interviews with a sample size of 120 students, the
study utilized various instruments for data collection.
Quantitative data were gathered through metrics such as
grades, attendance records, and participation rates, along
with surveys. In contrast, qualitative data were collected
through that
participants to share their experiences and opinions
regarding the use of digital learning platforms.

semi-structured  interviews allowed

The data analysis for the study involved statistical methods,
including regression analysis and t-tests for the quantitative
data, while thematic analysis was used for the qualitative
data to identify recurring patterns and themes. The findings
revealed a significant positive correlation between the use
of digital learning platforms and student academic
performance, indicating that students who actively engaged
with digital materials achieved higher grades, increased
attendance, and improved participation compared to their
peers in traditional classrooms. Additionally, qualitative
insights highlighted benefits such as enhanced access to
resources, collaboration, and personalized learning
experiences. However, the study also identified challenges,
including technological barriers, lack of digital literacy, and
concerns about data privacy and security. The research
underscores the potential of digital learning platforms to
positively impact student engagement and academic
performance. It recommended that successful integration
requires careful consideration of pedagogical strategies,
technological infrastructure, and ongoing support for both
educators and students. Addressing challenges such as
digital inequality and privacy concerns is essential to ensure
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equitable access and maximize the benefits of digital
learning platforms. Overall, this study contributed valuable
insights for educators, policymakers, and stakeholders
committed to improving student outcomes.

In another related study is the study conducted by Pate
(2019) and titled "Effect of Digital Learning on Academic
Achievement of Secondary School Students in India." This
research focused on the integration of digital learning in the
educational framework of secondary schools and its
implications for academic performance among students.
The primary objectives of the study were threefold: first, to
assess the significant difference in academic achievement
between male and female students; second, to explore the
role of students' perceptions of digital learning; and third, to
investigate the effect of learning motivation on students'
outcomes in digital learning environments. These objectives
aimed to provide a comprehensive understanding of how
digital learning influences academic success and the factors
that contribute to this relationship. The research utilized a
descriptive survey design, employing a structured
questionnaire to gather data from the participants. A total of
102 students were included in the sample, drawn from
various government schools. Among these, 53 were female
students and 49 were male students, all of whom were
studying in grades 8, 9, and 10. This demographic diversity
allowed for a more holistic view of the impact of digital
learning across genders.

Data collection was facilitated through a comprehensive
questionnaire consisting of 45 items organized into multiple
scales. These scales included the Teacher-Student
Relationship Questionnaire (TSRQ), the Technology-Rich,
Outcomes Focused Learning Environment Inventory
(TROFLEI), the Test of Science Related Attitudes
(TOSRA), the Questionnaire on Teacher Interaction (QTI),
and the Students’ Questionnaire on Effectiveness of
Electronic Classroom (SQEEC). The questionnaire was
designed to capture various dimensions of student
experience, including demographic information, prior
computer skills, support at home, teacher-student
relationships, motivation towards learning in a technology-
supported classroom, and perception towards digital
learning. The responses were collected using a two-point
scale (Yes/No) and a five-point Likert scale, ranging from
"Strongly Disagree" to "Strongly Agree." The data were
analyzed using the Statistical Package for Social Science
(SPSS) version 20, which enabled the researcher to perform
various statistical tests to determine the relationships and
differences among the variables studied. The findings
revealed that there was no significant difference in academic
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achievement between male and female students, suggesting
that gender does not play a critical role in academic success
in the context of digital learning.

However, the study identified several factors that
significantly impacted academic achievement. These
included prior computer skills and support at home, which
were crucial for effective engagement with digital learning
tools. Additionally, students' perception towards digital
learning, the teacher-student relationship, the hours spent on
digital learning, and student motivation towards learning
were all found to have a significant effect on academic
outcomes. Notably, the research indicated that increasing
the time students spent on digital learning activities led to
learning  performance, highlighting the
effectiveness of digital educational methods. In light of
these findings, the author recommended that further
research should involve a larger sample size across multiple
schools and diverse geographic areas. This approach would
yield more reliable and effective results, allowing for a
deeper understanding of the dynamics at play in digital
learning environments and their impact on student

enhanced

achievement. Overall, the study emphasizes the importance
of various factors, including technology access and teacher-
student interactions, in shaping
experiences in the digital age.

students' academic

3. Methodology

The population for the study was made up of computer
science students, teachers, and regional pedagogic
inspectors of anglophone secondary schools in Cameroon.
Cameroon had a total of 148,125 Computer Science student
population in the 2024/2025 academic year, 683 Computer
Science Teachers and 42 pedagogic inspectors. The students
for the quasi-experiment were selected from the four
secondary schools in four regions of Cameroon, two from
English speaking regions and two from French speaking
regions. That is, South West, North West, Littoral and
Centre. The computer science teachers were randomly
selected from the ten regions of Cameroon. The regional
inspectors were selected from all the ten regions of
Cameroon.

The accessible population for the study was made up of
computer science students, computer science teachers and
regional pedagogic Inspectors of computer science in the
Centre, Littoral, North West and the South West Regions.
The choice of lower sixth was guided by the fact that the
students are intentional about taking computer science as a
subject and have taken a conscious decision to study the
subject. These set of students gave their consent and took
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the exercise seriously. Lower sixth students were as follows:
students of Government Bilingual High School (GBHS)
Etoug Egbe, Yaounde in the Centre Region having 71
students, GBHS Nkongsamba in the Littoral region having
71 students, Government Bilingual High School (GBHS)
Down Town, Bamenda was selected in the North West
Region having 91 students, Government High School
(GHS) Bokwango, Buea was selected in the South West
Region having 62 Computer Science. A sample size of 100
students were selected for his study, 50 for the experimental
group and 50 for he controls group.

This study featured a quasi-experiment with three
experimental groups that received the intervention, in this
case the blended learning approach in teaching computer
science comprising of the digital lessons from the
MINESEC platform, Zoom platform lessons and lessons on
a WhatsApp platform in addition to face-to-face lessons. A
comparison group or control was also included that did not
receive the intervention, allowing for a more nuanced
analysis of the intervention's effects. The pre-test served as
a baseline measure of participants’ knowledge or skills
related to the outcome of interest, in this case academic
achievement. Computer Science lessons were taught for 3
weeks in the different experimental groups: Group 1- digital
lessons and face-to-face intervention and he Control group
: only face-to-face lessons. Following the implementation
of the intervention, a post-test was administered to assess
any changes in the outcome, which facilitated a comparison
with the pre-test results. A research assistant who is
experienced computer science teachers was recruited to
assist with the teaching of lessons using the MINESEC
digital lessons. A WhatsApp group was created where
regular feedbacks were given and active follow up of the
teaching process was done.

The implementation of a pre-test-post-test quasi-
experimental design followed several systematic steps.
First, the researcher defined the research question clearly, in
this case investigating the influence of blended learning on
computer science students' academic achievement in
secondary schools in Cameroon. Next, participants were
selected through a purposive sampling from four public
secondary schools, in four regions of Cameroon, namely
South West, North West, Centre and Littoral. The pre-test
was then administered to gauge the initial status of
participants, followed by the intervention phase, where
blended learning was applied. Finally, the post-test was
conducted to measure any changes, statistical methods were
then employed to analyze the data, allowing the researcher
to assess whether significant differences exist between pre-
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test and post-test scores. Quasi-Experimental Results
4. Findings And Discussions

Table 1: Comparing change in score between pre-test and post-test and within group (Control and Digital lessons

from MINESEC)
Scales Stats Control MWwWU Digital Lessons MWU
Pre-test Post-test Pre-test | Post-test
Scenario analysis (on N 46 46 U=917.500 46 46 U=609.000
5) Mean 1.05 1.17 P=0.247 1.30 2.03 P=0.000
SEM 0.08 0.09 0.09 0.16
Median 1.00 1.50 1.50 2.00
Minimum 0.50 0.50 0.50 0.50
Maximum 3.00 2.00 2.50 5.00
SD 0.55 0.59 0.58 1.07
Argument evaluation N 46 46 U=437.000 46 46 U=532.000
(on 5) Mean 2.57 1.65 P=0.000 1.71 2.41 P=0.000
SEM 0.10 0.13 0.12 0.06
Median 2.50 1.50 1.75 2.50
Minimum 1.50 0.50 0.50 1.50
Maximum 4.00 3.50 3.00 4.00
SD 0.69 0.91 0.84 0.41
Reflection (on 5) N 46 46 U=435.500 46 46 U=422.500
Mean 2.63 1.90 P=0.000 1.89 2.52 P=0.000
SEM 0.10 0.11 0.08 0.06
Median 2.50 1.75 1.50 2.50
Minimum 1.50 0.50 1.00 1.50
Maximum 4.00 4.00 3.00 4.00
SD 0.71 0.77 0.57 0.39
Application (on 5) N 46 46 U=953.500 46 46 U=54.000
Mean 1.25 1.30 P=0.397 1.00 2.58 P=0.000
SEM 0.12 0.09 0.09 0.10
Median 1.25 1.50 0.75 2.50
Minimum 0.50 0.50 0.50 2.00
Maximum 5.00 2.50 3.00 4.00
SD 0.79 0.58 0.59 0.65
Critical thinking N 46 46 U=652.500 46 46 U=151.000
assessment (on 5) Mean 1.89 1.53 P=0.001 1.50 2.40 P=0.000
SEM 0.08 0.08 0.06 0.08
Median 1.85 1.40 1.45 2.35
Minimum 1.00 0.50 0.80 1.40
Maximum 3.30 3.00 2.50 3.80
SD 0.53 0.55 0.41 0.53
Hardware skills (on 5) | N 46 46 U=985.000 46 46 U=928.500
Mean 1.51 1.46 P=0.554 1.48 1.61 P=0.278
SEM 0.08 0.08 0.07 0.06
Median 1.50 1.50 1.50 1.50
Minimum 0.50 0.50 0.50 0.50
Maximum 3.00 2.50 2.00 3.00
SD 0.57 0.51 0.45 0.43
Software skills (on 5) | N 46 46 U=898.500 46 46 U=1004.000
Mean 2.02 1.86 P=0.194 1.99 2.07 P=0.663
SEM 0.10 0.08 0.10 0.07
Median 2.00 2.00 2.00 2.00
Minimum 0.50 1.00 0.50 1.00
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Maximum 3.00 3.00 3.00 3.50
SD 0.67 0.56 0.67 0.50
Grade (on 5) N 46 46 U=1031.500 46 46 U=526.500
Mean 2.14 2.14 P=0.832 1.98 2.57 P=0.000
SEM 0.10 0.10 0.09 0.10
Median 2.00 2.50 2.00 2.50
Minimum 0.50 0.50 0.50 1.00
Maximum 3.50 3.50 3.50 3.50
SD 0.66 0.70 0.60 0.66
Overall score on a N 46 46 U=894.500 46 46 U=535.500
scale of 20 Mean 7.56 6.99 P=0.201 6.95 8.64 P=0.000
SEM 0.30 0.30 0.27 0.28
Median 7.85 7.20 7.15 8.55
Minimum 3.30 2.80 2.80 4.60
Maximum 12.10 10.60 11.00 13.80
SD 2.01 2.03 1.82 1.89

The comparative analysis conducted between the control
group and the group utilizing digital lessons from the
MINESEC website examined changes in pre-test and post-
test scores across various assessment scales. For scenario
analysis, the control group showed a slight, non-significant
improvement from a mean of 1.05 to 1.17 (p = 0.247),
suggesting that any change might have been due to external
factors. In contrast, the experimental group demonstrated a
significant improvement from 1.30 to 2.03 (p = 0.000),
indicating a clear benefit from the MINESEC intervention.

In the area of argument evaluation, the control group
experienced a significant drop from 2.57 to 1.65 (p = 0.000),
which indicated a reversed Hawthorn effect. Conversely, the
experimental group showed a significant improvement from
1.71 to 2.41 (p = 0.000), reinforcing the positive impact of
the intervention. Similarly, reflection scores in the control
group declined significantly from 2.63 to 1.90 (p = 0.000),
while the experimental group improved markedly from 1.89
to 2.52 (p = 0.000), further affirming the efficacy of the
digital lessons.

In terms of application scores, the control group
experienced a slight, non-significant increase, from 1.25 to
1.30 (p = 0.397), suggesting a possible positive Hawthorn
effect. In contrast, the experimental group experienced a
substantial significant improvement from 1.00 to 2.58 (p =
0.000). Regarding critical thinking assessments, the scores
for the control group declined from 1.89 to 1.53 (p =0.001),
echoing a reversed effect, whereas the experimental group
improved significantly from 1.50 to 2.40 (p = 0.000).

The analysis also covered hardware and software skills,
where both groups exhibited minimal changes. The control
group’s hardware scores ranged from 1.51 to 1.46 (p =

The Am. J. Soc. Sci. Educ. Innov. 2026

0.554), and in terms of software skills, the scores remained
relatively stagnant, moving from 2.02 to 1.86 (p = 0.194).
The experimental group recorded slight, non-significant
changes in these areas as well, indicating no clear
improvement. In terms of grades, the control group’s scores
did not change, remaining at 2.14, while the experimental
group demonstrated a significant increase from 1.98 to 2.57
(p = 0.000). Finally, the overall scores reflected stagnation
in the control group, moving from 7.56 to 6.99 (p = 0.201),
compared to a significant improvement in the experimental
group from 6.95 to 8.64 (p = 0.000).

The analysis revealed substantial evidence of the
effectiveness of the digital lessons provided by the
MINESEC website in enhancing various educational
outcomes compared to traditional control methods. The
experimental group experienced significant improvements
in key areas such as scenario analysis, argument evaluation,
reflection, application, and critical thinking, indicating the
positive impact of integrating digital resources into teaching
practices. Conversely, the control group experienced
declines and stagnation multiple  assessments,
highlighting the limitations of traditional approaches. These
results advocated for the continued adoption of digital
learning tools in educational settings, particularly in
computer science, to foster deeper engagement and
improved understanding among students

in

Similarly, the ANOVA test shows a statistically significant
difference in the "Change in Academic Achievement"
among the four experimental groups (F(3, 196) = 11.464, p
< .001). This means that the teaching method used had a
significant effect on student academic achievement
improvement. The Partial Eta Squared value of .149
indicates that the teaching method accounted for 14.9% of
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the variance in performance change. The quasi-
experimental design with multiple groups, including a
control group and groups utilizing different digital
platforms (MINESEC, Zoom, WhatsApp). The primary
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inferential statistical method used was Analysis of Variance
(ANOVA) to compare the academic performance across
these groups.

Table 2: Test of Change in Academic Achievement

Tests of Between-Subjects Effects |

Dependent Variable: Change in Achievement

Source Type Il Sum | Df | Mean F Sig. | Partial Eta
of Squares Square Squared

Corrected Model 158.040a 3 52.68 | 11.464 | 0.000 0.149

Intercept 233.28 1 | 233.28 | 50.765 | 0.000 0.206

Studentscode 158.04 3 52.68 | 11.464 | 0.000 0.149

Error 900.68 196 | 4.595

Total 1292 200

Corrected Total 1058.72 199

R Squared = .149 (Adjusted R Squared =.136)

The ANOVA test was conducted to determine whether there
were statistically significant differences in the mean
academic achievement among the groups. The results
yielded the values F(3, 196) = 11.464, p <.001).

The Waller-Duncan test was used to compare the
improvement in performance change across the specific

groups. The results show that all three digital intervention
groups performed significantly better than the Control
group. This indicates that while all three tools were
effective, the structured digital lessons from the MINESEC
website led to the greatest improvement in student
performance in the experimental setting.

Figure 1: Improvement Academic Achievement vs Blended Learning Method
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The quasi-experiment revealed significant improvements in
academic achievement among students using MINESEC
digital lessons. The ANOVA results indicated that the digital
lessons from the MINESEC group demonstrated the highest
improvement in academic performance, with a Mean
change of 2.5 compared to the Control group's 0.0652,
Zoom's 1.3404, and WhatsApp's 1.38 (F(3, 196) = 11.464,
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p < .001). This finding aligns with existing literature that
emphasizes the effectiveness of digital content in enhancing
student engagement and learning outcomes (Uzorka &
Odebiyi 2025). Digital lessons often provide interactive
components that can cater to diverse learning styles, which
can lead to improved retention and understanding.
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Verification of Hypothesis

HO1:  The use of digital lessons from the MINESEC
website in addition to face-to-face method has no significant
influence on students’ academic achievement in computer
science in secondary schools in Cameroon.

Hal:  The use of digital lessons from the MINESEC
website in addition to face-to-face method has a significant
influence on students’ academic achievement in computer
science in secondary schools in Cameroon.

From the quasi-experimental results, the null hypothesis is
rejected and he alternative affirmed, and we conclude ha the
use of digital lessons in addition to face-to-face lessons has
a significant influence on students academic achievement in
computer science in secondar schools in Cameroon

5. Recommendations

The results shows that the independent variables have a
significant effect on each other as seen on the covariance
table. To the computer science student in Cameroon, it is
therefore recommended that the three be used along with
each other for maximum benefit in academic achievement
as the circumstance permits. However, based on the findings
and discussions regarding the influence of blended learning
on the academic achievement of Computer Science students
in secondary in Cameroon, the following
recommendations are made for various stakeholders:

schools

Educators and School Administrators

This study recommends that schools should adopt and
implement blended learning strategies that effectively
combine face-to-face instruction with online learning.
Professional development programmes should be provided
to equip teachers with the necessary skills to design and
facilitate blended learning environments.

Promote collaborative learning activities that leverage
online platforms to enhance student engagement and peer
interaction. This can include group projects, coding
challenges, and online discussions.

Government and Educational Authorities

The government of Cameroon should increase investment
in technology infrastructure, including internet access and
digital resources, to ensure all students can participate in
blended learning. This includes supporting schools in rural
and crisis areas. Establish clear policies and guidelines for
the integration of blended learning in the curriculum,
ensuring that educational standards are met while promoting
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innovation in teaching practices.
Curriculum Developers

Curriculum developers should create curricula that are
adaptable to blended learning environments, integrating
online resources and interactive content that cater to diverse
learning styles and paces. Curriculum developers should
incorporate digital literacy training into the Computer
Science curriculum to prepare students for the demands of
a technology-driven world.

Parents and Community Members

Encourage parents to engage with their children’s learning
by providing a conducive environment for study and
facilitating access to technology. Community workshops
can help parents understand the importance of blended
learning.

Community stakeholders should work together to raise
awareness about the benefits of blended learning and the
resources available to support students.

Researchers and Educational Institutions

Continued research into the effectiveness of blended
learning in various contexts is essential. Studies should
focus on long-term impacts, specific digital tools, and the
experiences of diverse student populations.

Encourage collaboration among educational institutions to
share best practices and successful models of blended
learning implementation.

By taking these recommendations into account,
stakeholders can enhance the effectiveness of blended
learning in the teaching and learning of Computer Science
in the secondary education in Cameroon, ultimately leading
to improved academic achievement and better preparation
for students in a rapidly evolving technological ecosystem.
Collaboration among educators, government, parents, and
the community is key to creating a supportive and effective

learning environment for all students.
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