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Abstract

Kenya’s Competency-Based Curriculum (CBC) emphasizes creativity, critical thinking and learner-centered pedagogy but
implementation disparities persist across rural and urban schools due to unequal access to infrastructure, trained educators and
digital tools. This study proposes a gender-sensitive and Artificial Intelligence (AI)-driven education model platform to support
equitable CBC delivery at the junior secondary level. The model platform incorporates Al tools for adaptive learning and
interactive instruction. Using a mixed-methods approach we assess how contextual factors such as digital access, ICT
infrastructure, teacher preparedness and location affect Al adoption. Quantitative analysis was conducted using ordinal logistic
regression and gender-disaggregated comparisons to evaluate adoption patterns and usability perceptions. Data were drawn from
two purposively selected junior secondary schools in contrasting settings. This study revealed that digital access and teacher
preparedness are significant predictors of Al adoption (p < 0.05), location shows a marginal effect (p =~ 0.06) while ICT
infrastructure and gender were not statistically significant. These insights suggest that strengthening teacher capacity and
improving digital access are critical to advancing Al integration under the CBC framework. These results inform inclusive
EdTech design and policy strategies aimed at closing regional and gender-related gaps in Al-driven learning.
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1. Introduction

The current global education landscape is increasingly in-
fluenced by technological advancements and the demand for
21st-century skills such as creativity and digital literacy. In
response, Kenya introduced the Competency-Based Curricu-
lum (CBC) in 2017 which promotes learner-centered instruc-
tion and practical skills development moving away from tra-
ditional exam-based models [11]. Despite this progressive
shift, the implementation of CBC has highlighted a significant

urban-rural divide where marginalized communities in rural
areas face substantial challenges such as inadequate infra-
structure and limited access to digital learning tools [7, 12].
As a result, these disparities hinder the realization of CBC's
objectives and exacerbate inequalities in education access and
quality [2, 13]. The COVID-19 pandemic has further exposed
these structural vulnerabilities as many educational institu-
tions lacked the necessary digital infrastructure to continue
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learning during school closures [12]. As educational systems
adapt, Al is emerging as a potent tool to address these barriers.
Al-driven platforms can enhance learning outcomes by
providing personalized learning experiences, adaptive content
delivery and real-time feedback [14, 15]. In low-resource set-
tings, Al can compensate for teacher shortages by offering in-
structional scaffolding though such features are not widely
available in many existing platforms in Kenya [4, §].

Incorporating Al into education frameworks in the context
of the CBC raises critical concerns about inclusivity, specifi-
cally regarding gender disparities. Research indicates that
girls disproportionately encounter barriers to accessing and
utilizing digital tools due to socio-cultural norms and lower
levels of digital literacy [2, 11]. Without conscious efforts to
develop Al tools through a gender-sensitive lens educational
technologies risk perpetuating existing inequalities rather than
alleviating them [16]. Evidence suggests that many Al-based
educational interventions in Africa do not incorporate gender-
disaggregated impact assessments which impairs the under-
standing and addressing of these gaps [11].

This paper presents a study proposing the development of a
model Al-driven educational technology platform to be tai-
lored for the implementation of the CBC in junior secondary
schools. The platform would provide adaptive and interactive
digital learning resources aligned with CBC pedagogical ap-
proaches [14]. To validate its necessity the study will be pi-
loted in two schools: Kiamabudu DEB Junior Secondary
School representing a rural setup and Jogoo Junior Secondary
School representing an urban setup. This comparative analysis
will yield insights regarding the platform's contextual rele-
vance and scalability [9]. The study assesses how metadata
points such as ICT infrastructure and teacher preparedness im-
pact the adoption of Al educational technologies in Kenyan
junior secondary schools [15]. Additionally, the proposed
model will align AI functionalities with CBC requirements
while addressing gendered differences in perception and usa-
bility among students [1]. Employing a mixed-methods ap-
proach enables a comprehensive exploration of these dimen-
sions combining qualitative insights from educators with
quantitative survey data [6]. Participatory co-design is crucial
to ensure the platform's contextual adaptability and ac-
ceptance among its users [5]. Ethics are an essential compo-
nent of this study's design ensuring that algorithms do not per-
petuate biases and that data privacy is maintained. The Al
model platform is intended to enhance rather than replace tra-
ditional teaching roles, emphasizing its design for low-band-
width environments to accommodate diverse user capabilities
[3].

In conclusion, this study presents a localized model plat-
form which would integrate Al into the CBC implementation
framework. It aims to contribute meaningful insights to the
academic discourse on Al in education while equipping poli-
cymakers with evidence-based recommendations for address-
ing digital divides in Kenya’s educational landscape [10].
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2. Methodology

We employed a convergent mixed-methods design to inves-
tigate the feasibility and contextual relevance of an Al-driven
model platform for supporting CBC delivery in junior second-
ary schools. The design allowed for the collection and analysis
of both quantitative and qualitative data simultaneously to tri-
angulate findings and enhance explanatory power. This ap-
proach was suitable for capturing both the measurable aspects
of AI adoption such as digital access, ICT infrastructure,
teacher preparedness, geographical location and gendered per-
ceptions. To ensure context-specific insights, the research was
conducted in two contrasting school environments with
Kiamabudu DEB Junior Secondary School representing rural
setup and Jogoo Junior Secondary School representing urban
setup. These schools were purposively selected to reflect dif-
ferences in digital infrastructure teacher capacity and learner
demographics. A modest sample of 15 participants per school
were selected comprising both students and teachers.

2.1. Research Design

The study adopted a descriptive survey research design,
which was considered appropriate for collecting perceptions
and experiences of respondents regarding digital readiness
and access within the learning environment. This design ena-
bled the researcher to gather quantitative insights while cap-
turing contextual nuances from the participants.

2.2. Study Area and Population

The study was conducted within selected learning institu-
tions comprising both rural and urban settings. The target pop-
ulation included teachers and students, who are the primary
stakeholders in the integration of digital technologies in edu-
cation. Students were included as direct users of learning tech-
nologies, while teachers served as facilitators of instructional
delivery.

2.3. Sampling Technique

A purposive and convenience sampling technique was em-
ployed to select respondents who had direct interaction with
digital learning tools or platforms. A total of 30 participants
were engaged, consisting of 20 students (66.7%) and 10 teach-
ers (33.3%). The higher representation of students was inten-
tional given their larger overall population within schools
compared to teachers thereby offering a more realistic reflec-
tion of user perspectives.

2.4. Instruments

Data was collected using a structured questionnaire, de-
signed with both closed-ended and categorical items. Sections
of the instrument captured demographic characteristics (gen-
der, role and location) while other components assessed ICT
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infrastructure, digital access and technology preparedness us-
ing a 5-point Likert scale ranging from 1 = Strongly Disagree
to 5 = Strongly Agree.

2.5. Validity and Reliability

To ensure content validity the questionnaire was reviewed
by two subject-matter experts in educational technology and
research methodology. Content validity was ensured through
expert review by two education technology specialists and one
gender expert. A pilot test was conducted with 5 respondents
outside the sample schools hence yielding a Cronbach’s Alpha
reliability score of 0.78 indicating acceptable internal con-
sistency.

2.6. Data Collection Procedure

The study utilizes a streamlined data collection strategy
comprising structured questionnaires with Likert-scale items
and focus group discussions (FGDs). We obtained consent
from institutional authorities before administering the instru-
ments and respondents were briefed on the purpose of the
study and assured of confidentiality and anonymity. Question-
naires were administered in person and completed forms were
retrieved immediately to ensure adequate response rates.

The target population consisted of all teachers and junior
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secondary school learners enrolled in Kiamabudu DEB (rural)
and Jogoo Junior Secondary School (urban) with an estimated
total population of approximately 40 teachers and 277 learners.
From this population, a total of 30 respondents (15 per school)
were selected using stratified purposive sampling to ensure
representation by gender and role (teachers vs learners). Ques-
tionnaires are administered to both teachers and students to
capture quantitative data on digital access and Al awareness.
Two FGDs were conducted (one per school), each consisting
of 6 participants (3 male, 3 female) drawn from both teachers
and students. These FGDs provided qualitative insights into
the usability and perceived value of Al in supporting CBC
learning.

2.7. Conceptual Model of the AI-Driven CBC
Platform

The study focused on the development of a conceptual
model of an Al-driven learning platform. This model is de-
signed to simulate the core components and interactions nec-
essary for an effective Al-enhanced CBC learning environ-
ment. The model incorporated features informed directly by
the data collected from users and stakeholders in the pilot
schools. Diagrammatically the conceptual model is repre-
sented as:
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Figure 1. Conceptual Model of the AI-Driven CBC Learning Platform.

89


https://www.sciencepg.com/journal/sdai

Science Discovery Artificial Intelligence

https://www.sciencepg.com/journal/sdai

Figure 1 represents a conceptual Al-driven education tech-
nology tailored for Kenya’s Competency-Based Curriculum
(CBC). The model is structured into five main functional lay-
ers illustrating the flow of data, feedback and personalized
learning between teachers, learners and the Al engine.

The functionalities of the layers are; feacher interface
where teachers interact with an input dashboard, submit lesson
objectives, student progress updates and assessment results;
Al engine and student data logs which gets data from teacher
interface and uses Al algorithms for content personalization,
adaptive feedback and intelligent task recommendation. It also
draws data from student data logs that capture usage patterns,
quiz performance and gender-disaggregated insights; Student
interface which is a mobile/web platform informed by Al en-
gine through which students access CBC-aligned interactive
content, inquiry-based tasks, gamified assessments and a user-
friendly design optimized for low-bandwidth environments;
admin and policy dashboard which is an analytics and moni-
toring dashboard to support administrators and policymakers
by providing real-time metrics on gender participation, urban-
rural engagement and teacher-student interactions.

This conceptual model guides the eventual development of
a real prototype by mapping input-output relationships and
prioritizing user roles (teacher, student and administrator). It
highlights A/ capabilities like adaptive content delivery, pro-
gress monitoring and inquiry-based task generation integrated
with data-driven decision support for both teachers and edu-
cation policymakers.

2.8. Descriptive and Comparative Statistics

Descriptive statistics were computed using the mean X =

1 . L
- Y. X;, group means with respect to gender, standard deviation

’ﬁZ(Xi — X)? and interquartile range IQR = Q3 —

Q; to assess central tendency and variability across Al adop-
tion scores, digital access levels and related variables. The in-
dependent samples t-test will assess whether there is a statis-
tically significant difference in Al adoption scores between
male and female participants. This analysis enables the study
to determine whether gender is associated with differing per-
ceptions or engagement with the Al system. The paired sam-
ple t-test equation considered is:

S =

X1 Xz
Z

Tt st
n n

where:

X1= Mean score of males.
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X,= Mean score of females.

512, 5,%= Variance of male and female respectively

n= Sample size (same for both sets)

t=t-statistic used to test for significant difference in means

2.9. Ordinal Logistic Regression Analysis

Ordinal Logistic Regression analysis is employed to evalu-
ate how key variables such as ICT infrastructure, teacher pre-
paredness, gender and digital access influence the adoption
and engagement with the Al-driven platform. It helps deter-
mine the strength and direction of influence each variable has
on the likelihood of learners or teachers engaging with Al
tools hence providing insights into the most critical barriers or
enablers. Ordinal Logistic Regression equation is expressed as:

log (:gz))) =0; — (B1X1 + B2Xy + B3X5 + BsXy + BsXs)
for each threshold j = 1 to (k — 1) if your outcome Y has k
ordered categories (5-point Likert scale).
where:

Y= likelihood of adopting Al tools

X,=ICT infrastructure

X,=Teacher preparedness

X3=Gender (dummy variable)

X,=Digital access

Xs= Geographical location (dummy variable)

3. Data Analysis, Results and Discussion

In this section we use data obtained from Kiamabudu DEB
Junior Secondary School representing rural setup and Jogoo Jun-
ior Secondary School representing urban setup. We will also seg-
regate the data in terms of male and female in order get a gender
informed decision. R-software is used to analyses the data to ob-
tained the values for descriptive, comparative statistics and ordi-
nal logistic regression analysis. FGD transcripts were analyzed
using thematic analysis where three dominant themes emerged:
(1) Perceived Benefits of Al for Personalized Learning, (2) Con-
cerns About Infrastructure and Bandwidth and (3) Gendered
Confidence Levels in Technology Use.

3.1. Respondent Demographics

This section presents the demographic profile of the re-
spondents who participated in the study, focusing on their gen-
der and role distribution. Understanding these characteristics
is essential in interpreting the findings within the appropriate
contextual framework.
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Table 1. Respondent Demographics.

Characteristics Frequency
Male 14
Female 16
Teachers 10
Students 20
Rural 15
Urban 15

Table 1 summarises the demographic characteristics of the
respondents. The sample consisted of 46.7% male and 53.3%
female participants indicating a fairly balanced gender distri-
bution. In terms of role representation, students comprised the
majority at 66.7% while teachers accounted for 33.3% of the
respondents. This higher proportion of students is attributed to
their naturally larger population within the target institutions
compared to teachers. Residence was evenly split, with 50%
residing in rural areas and 50% in urban settings suggesting a
well-distributed geographical representation across different
learning environments.

3.2. Mean Score and Standard Deviation
Estimation

Mean values were computed to examine the average levels
of key factors affecting Al adoption within the CBC frame-
work providing insight into overall trends and perceptions
across the sample.

Table 2. Mean scores of variables.

Variable Mean
ICT infrastructure 437
Teacher preparedness 4.33
Gender 0.47
Digital access 4.43
Location 0.50

Table 2 presents the mean values of the main variables used
in the analysis. On a scale of 1 to 5 participants reported rela-
tively high levels of ICT infrastructure (M = 4.37), teacher
preparedness (M = 4.33) and digital access (M = 4.43) indi-
cating strong perceptions of readiness and access to digital
tools. Regarding gender 46.7% of respondents were male
while the remaining 53.3% were female. Location-wise 50%
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Percentage

46.7%
53.3%
33.3%
66.7%
50%
50%

of participants resided in urban areas suggesting an even dis-
tribution between rural and urban settings. Diagrammatically
it can be illustrated as:

Mean Scores of Key Variables

Mean Values

Variables

Figure 2. Factors affecting Al adoption.

The variability of key factors influencing Al adoption
within the CBC framework was assessed using standard devi-
ations.

Table 3. Standard deviation of variables.

Variable Standard deviation
ICT infrastructure 0.668775
Teacher preparedness 0.606478
Gender 0.507416
Digital access 0.568321
Location 0.508548
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ICT infrastructure showed the highest variation among re-
spondents (SD = 0.67), indicating diverse levels of access or
quality across the sample. Teacher preparedness (SD = 0.61)
and digital access (SD = 0.57) also demonstrated moderate
variability reflecting differences in readiness and availability
of digital tools essential for Al integration. Gender (SD =0.51)
and location (SD = 0.51) both categorical variables, showed
less variation suggesting a relatively balanced distribution

across these groups. Understanding these variations is crucial
for tailoring Al adoption strategies to address gaps in infra-
structure and capacity within CBC implementation.

Figure 2 illustrates that ICT infrastructure and digital
access had the highest mean scores indicating generally
favorable conditions while gender and location showed
lower means and less variability reflecting their nature as
categorical variables.

Mean and Standard Deviation of Key Variables in CBC Al Adoption
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Figure 3. Mean scores with standard deviations for key factors influencing Al adoption in CBC implementation.

3.3. Grouped Means by Gender and Interquartile Range

Grouped mean values were calculated to explore differences in average perceptions of key factors influencing Al adoption
across demographic categories offering comparative insight into how variables such as gender shape responses within the CBC

Table 4. Grouped means by gender.

framework.
Gender Al Adoption ICT Infrastructure
0 (Female) 431 4.44
1 (Male) 4.36 4.29

Results in Table 4 showed slight variations with males re-
porting higher mean scores in Al adoption (M =4.36) and dig-
ital access (M = 4.64) compared to females (M = 4.31 and M
= 4.25 respectively). This indicates marginally greater confi-
dence or access among male respondents. In contrast, females
rated ICT infrastructure slightly higher (M = 4.44) than males
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Digital Access Teacher Preparedness
4.25 4.31
4.64 4.36

(M = 4.29) while teacher preparedness scores were nearly
identical (female M =4.31 and male M = 4.36) indicating sim-
ilar levels of perceived readiness. While the differences are
modest they highlight the value of considering gender when
designing inclusive Al integration strategies in education. The
values of group mean can be represented graphically as:
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Grouped Mean Scores by Gender
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Figure 4. Grouped mean scores by gender.

The interquartile range (IQR) for ICT infrastructure,
teacher preparedness, gender, digital access and location was
consistently 1. This indicates a moderate level of variability
within the central 50% of responses suggesting a relatively
consistent perception of these factors among respondents.

3.4. Welch's t-test Statistics Estimation

Gender-based comparisons of key factors influencing Al

adoption within the CBC framework were conducted using
Welch’s t-test. This approach enabled the identification of sta-
tistically significant differences in mean perceptions between
male and female respondents hence offering insights into gen-
der-related disparities in digital access, ICT infrastructure and
teacher preparedness. It also accounts for unequal variances
and sample sizes between the groups, providing a robust as-
sessment of gender-based differences in perceptions and pre-
paredness.

Table 5. Welch's t-test Results Comparing Mean Scores by Gender.

Variable Male Mean Female Mean t-value
Al Adoption 4.36 431 0.202
Teacher Prepared- 436 431 0202
ness

ICT Infrastructure 4.29 4.44 -0.608
Digital Access 4.64 4.25 2.002

Welch’s t-test in Table 5 revealed no statistically significant
differences in the mean scores for Al adoption (t = 0.20, p =
0.84), teacher preparedness (t = 0.20, p = 0.84) or ICT infra-
structure (t = -0.61, p = 0.55) suggesting that both male and
female respondents shared similar perceptions in these areas.
However, digital access showed a marginal difference be-

df p-value 95% CI Interpretation

26.89 0.841 [-0.408, 0.497] No significant difference
26.89  0.841 [-0.408, 0.497] No significant difference
2597  0.549 [-0.665, 0.362] No significant difference
27997 0.055 [-0.009, 0.795] Slight difference (not sta-
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tistically significant)

tween genders (t = 2.00, p = 0.055) with male respondents re-
porting slightly higher access (mean = 4.64) than females
(mean = 4.25). While this difference did not meet the conven-
tional threshold for statistical significance (p < 0.05) it may
still indicate a practical disparity worth exploring in further
studies or policy design aimed at inclusive technology adop-
tion.
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Mean Scores with Standard Errors by Gender

Mean Score
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Figure 5. Bar plot of gender differences in mean scores with error bars.

3.5. Ordinal Logistic Regression Estimation

Ordinal logistic regression was employed to estimate the
likelihood of higher levels of Al adoption based on predictor

variables such as ICT infrastructure, teacher preparedness,
digital access, geographical location and gender. This method
allows for assessment of the influence of each factor while ac-
counting for the ordered nature of the response.

Table 6. Ordinal logistic regression coefficients for predictors of Al adoption.

Predictor Coefficient (f) Std. Error t-value p-value Significance
ICT Infrastructure 1.2449 0.8814 1.412 0.1578 Not significant
Teacher Preparedness 2.5252 1.1028 2.290 0.0220 Significant
Digital Access 3.5744 1.4930 2.394 0.0167 Significant
Gender (Male=1) -0.5873 1.2587 -0.467 0.6408 Not significant
Location 2.5327 1.3783 1.838 0.0661 Marginal
Regression Coefficients with Error Bars
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Figure 6. Effects of ICT Infrastructure, Teacher Preparedness, and Digital Access on Al adoption.
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The results in Table 6 show that teacher preparedness ( =
2.53, p = 0.022) and digital access (B = 3.57, p = 0.017) are
significant predictors of Al adoption under the CBC frame-
work. Location also shows a positive influence (f =2.53, p =
0.066) though only marginally significant. Meanwhile, ICT
infrastructure and gender were not statistically significant sug-

gesting that improvements in teacher readiness and digital ac-
cess may have the most direct impact on advancing Al inte-
gration. The coefficient plot in Figure 6 shows that digital ac-
cess and teacher preparedness have significant positive effects
while ICT infrastructure and gender are not statistically sig-
nificant predictors and location shows a marginal effect. This
is illustrated diagrammatically as:

Table 7. Intercepts (thresholds) from the ordinal logistic regression model.

Intercepts Estimates Std. Error
12 12.0964 97.5710
23 16.3223 72.2482
314 27.8639 9.1202

4)5 34.3060 10.4551

Table 7 shows the model intercepts that define the bounda-
ries between Al adoption levels. The thresholds between
lower categories (1|2 and 2|3) are not statistically significant
while the intercepts between higher levels (3|4 and 4|5) are
significant with p-values below 0.01. This suggests that the

t-value p-value
0.1240 0.9013
0.2259 0.8213
3.0552 0.0022
3.2813 0.0010

model more confidently distinguishes between respondents
with higher levels of Al adoption aligning with a clearer dif-
ferentiation in attitudes or readiness at advanced stages. The
model yielded an AIC of 44.45 suggesting a relatively good
fit given the number of predictors and sample size.

Coefficient Plot of Predictors from Ordinal Logistic Regression
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Coefficient Estimate ()

Figure 7. Coefficient plot on the effect of key predictors on Al adoption.

Figure 5 shows coefficient plot displaying the estimated ef-
fects of key predictors on Al adoption under the CBC frame-
work. The dots represent coefficient estimates () and the hor-
izontal lines indicate 95% confidence intervals. Positive val-
ues suggest a higher likelihood of Al adoption. Digital access,
teacher preparedness, location and ICT infrastructure all have
positive coefficients indicating they are positively associated
with increased Al adoption. Gender has a negative coefficient
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suggesting a lower likelihood of adoption for males although
this effect was not statistically significant.

4. Conclusion

This study examined the integration of Al tools within the
CBC framework by analyzing how ICT infrastructure, teacher
preparedness, digital access, gender and location influence Al
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adoption in junior secondary schools. The results revealed that
digital access (p = 3.57, p = 0.017) and teacher preparedness
(B = 2.53, p = 0.022) were statistically significant predictors
of Al adoption while location (B = 2.53, p = 0.066) was mar-
ginally significant. ICT infrastructure (f = 1.24, p = 0.158)
and gender (B =-0.59, p = 0.641) showed no statistically sig-
nificant effects. Gender-based descriptive analysis showed
minimal differences in mean scores across factors with
slightly higher digital access among male respondents. These
findings suggest that enhancing teacher capacity and ensuring
equitable digital access could significantly advance Al inte-
gration in CBC delivery particularly in under-resourced set-
tings. The conceptual model offers a context-sensitive path-
way for scaling Al adoption in education while addressing eq-
uity and inclusion.

5. Recommendations

Based on the findings the following recommendations are

proposed:

1) The Ministry of Education should prioritize teacher Al
upskilling as the strongest predictor of adoption.

2) Schools should implement gender-responsive digital ac-
cess interventions such as monitored device sharing and
mentorship for girls.

3) Al solution developers must design for low-bandwidth
rural contexts to ensure equitable scaling.
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