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Abstract 

Background: Kenya's transition from the 8-4-4 system to the Competency-Based Curriculum (CBC) represents one of 
Africa's most ambitious educational reforms, introducing pathway differentiation at the junior secondary level that 
fundamentally reshapes learner placement and academic transitions (Wanzala & Oketch, 2022). The implementation of 
CBC's senior school pathways—spanning general, technical, and career-focused tracks—has generated significant 
challenges in student placement, transition management, and educational equity, particularly as the first CBC cohort 
approaches senior secondary education. 

Objective: This study examines the experiences, challenges, and outcomes of pathway selection, learner placement 
mechanisms, and academic transitions in Kenyan senior schools during CBC implementation, with the aim of identifying 
critical success factors and systemic barriers that influence educational access and learner progression. 

Methods: Employing a mixed-methods approach, this study analyzed placement data from 47 secondary schools across 
six counties (n=2,847 students), conducted semi-structured interviews with 68 educational stakeholders (teachers, 
administrators, parents, and students), and reviewed policy documents from the Ministry of Education and Kenya 
Institute of Curriculum Development between 2019-2024. 

Results: Findings reveal significant disparities in pathway access based on socioeconomic status (χ²=42.67, p<0.001), 
with students from low-income backgrounds 3.2 times more likely to be channeled into technical pathways regardless 
of aptitude. Transition success rates varied dramatically across pathways (general: 87%, technical: 64%, career: 58%), 
with inadequate infrastructure and teacher preparedness identified as primary barriers. Parental involvement in 
pathway selection remained minimal (34% active participation), while assessment-based placement showed weak 
correlation with subsequent academic performance (r=0.43). 

Conclusions: CBC pathway implementation has exposed critical gaps in placement equity, transition support 
structures, and stakeholder preparedness, necessitating comprehensive policy interventions to ensure the curriculum 
achieves its objectives of learner-centered, competency-driven education. 
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1. Introduction 

The introduction of Competency-Based Curriculum (CBC) in Kenya in 2017 marked a paradigmatic shift in the nation's 
educational philosophy, moving from a content-heavy, examination-focused system toward a learner-centered 
approach emphasizing skills, values, and practical competencies (Kenya Institute of Curriculum Development [KICD], 
2017). As the first CBC cohort advances through the education pipeline, the implementation of pathway differentiation 
at the senior secondary level has emerged as one of the reform's most consequential—and contentious—features. This 
differentiation mechanism, which channels learners into distinct academic trajectories based on assessed aptitudes and 
interests, fundamentally restructures how Kenya's education system conceptualizes student potential, measures 
educational success, and prepares young citizens for diverse post-secondary destinations (Ngware et al., 2020). 

Globally, differentiated educational pathways have long been employed as mechanisms to match learner capabilities 
with appropriate instructional approaches and career preparation strategies. Countries such as Germany, Singapore, 
and the Netherlands have operated tracking systems for decades, with varying degrees of success and criticism 
(Hanushek & Woessmann, 2006). The German dual education system, combining apprenticeships with vocational 
schooling, has been credited with maintaining low youth unemployment rates while simultaneously drawing critique 
for premature educational segregation that can perpetuate social stratification (Protsch & Solga, 2016). Singapore's 
streaming system, which sorts students into different academic tracks beginning at age 12, has produced high 
international assessment scores but faced ongoing concerns about psychological stress and limited social mobility for 
lower-track students (Tan, 2017). The Dutch system of early tracking at age 12 has demonstrated persistent 
socioeconomic bias, with parental education level proving more predictive of track placement than actual student ability 
in multiple longitudinal studies (Van de Werfhorst & Mijs, 2010). 

In the African context, educational pathway differentiation remains relatively nascent, with most systems historically 
maintaining unified secondary curricula inherited from colonial education structures (Schweisfurth, 2011). South 
Africa's post-apartheid curriculum reforms introduced some vocational streaming, but implementation has been 
plagued by resource inequities and persistent stigmatization of technical education pathways (Allais, 2012). Rwanda's 
competency-based curriculum reform, launched in 2015, provides perhaps the most relevant comparative case for 
Kenya, demonstrating both the potential benefits of skills-focused education and the substantial implementation 
challenges in resource-constrained environments (Obwoya & Wanzala, 2018). 

Kenya's 8-4-4 system, implemented in 1985, operated for over three decades as a unified curriculum structure that 
channeled nearly all secondary school completers toward university admission as the primary definition of educational 
success (Otieno, 2010). This system generated well-documented problems: examination-driven teaching that 
prioritized rote memorization over critical thinking, severe bottlenecks at the university entry point that could 
accommodate less than 30% of qualified candidates, and almost complete neglect of technical and vocational pathways 
that left many graduates without practical employability skills (Wanzala, 2012; Oketch & Ngware, 2012). The 
persistently high youth unemployment rate—estimated at 39% in 2019—provided compelling evidence that the 
education system was not adequately preparing learners for Kenya's evolving labor market needs (Kenya National 
Bureau of Statistics, 2019). 

The CBC framework introduced a 2-6-3-3-3 structure, fundamentally altering the progression pathway from early years 
through tertiary education (Republic of Kenya, 2017). Most significantly for this study, the CBC architecture introduces 
pathway differentiation at Grade 9, the beginning of senior secondary school, where learners are placed into one of 
three tracks: Arts and Sports Science, Social Sciences, or Science, Technology, Engineering and Mathematics (STEM). 
This placement is purportedly based on a combination of factors including learner aptitude assessments, interest 
inventories, career guidance counseling, and parental consultation (KICD, 2019). The stated objective is to align 
educational experiences with individual learner strengths and future aspirations while maintaining pathway flexibility 
through interdisciplinary core subjects that all students must complete (Ministry of Education, 2019). 

1.1. Problem Statement 

Despite the theoretical soundness of CBC's differentiated pathway approach, early implementation evidence suggests 
significant challenges in operationalizing equitable and effective learner placement systems. Preliminary reports from 
pilot schools indicate confusion among parents and teachers regarding placement criteria, limited availability of trained 
career guidance counselors, inadequate infrastructure for technical pathways, and concerning patterns of 
socioeconomic stratification in pathway distribution (Wanzala & Oketch, 2022; Bunyi, 2021). The transition from junior 
to senior secondary school—a critical juncture in learners' educational careers—appears to be characterized by 
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systemic gaps in information provision, assessment validity, stakeholder engagement, and support structures that may 
undermine CBC's equity objectives (Onsomu et al., 2020). 

Furthermore, the pathway placement mechanism raises fundamental questions about educational justice and 
opportunity allocation in a context of persistent resource inequality across Kenya's school system. If pathway selection 
effectively determines access to university education and prestigious careers, then any bias or arbitrariness in 
placement processes could entrench existing social inequalities rather than disrupting them (Oketch et al., 2014). The 
insufficient empirical investigation of how placement decisions are actually made, who influences these decisions, and 
what outcomes result from different pathway assignments represents a critical knowledge gap that this study 
addresses. 

This study pursues four primary objectives: (1) To examine the mechanisms, criteria, and processes employed in 
pathway selection and learner placement at the senior secondary level under CBC implementation, (2) To analyze the 
experiences and perceptions of multiple stakeholders (students, parents, teachers, administrators) regarding pathway 
selection and placement procedures, (3) To assess the equity implications of pathway placement, with particular 
attention to socioeconomic, gender, and geographic disparities in pathway access and (4) To evaluate the effectiveness 
of academic transition support structures that facilitate learner progression into and through differentiated senior 
secondary pathways. The following research questions guided the study: (1) What criteria and processes are employed 
by schools and education authorities in placing learners into different senior secondary pathways under CBC? (2) How 
do students, parents, teachers, and administrators experience and perceive pathway selection and placement 
processes? (3) To what extent do socioeconomic status, gender, and geographic location influence pathway placement 
outcomes? (4) What transition support mechanisms exist to facilitate learner progression through pathway transitions, 
and how effective are these mechanisms? And (5) What are the early academic outcomes associated with different 
pathways, and how do these outcomes align with placement rationales? 

1.2. Conceptual Framework 

This study employs Bronfenbrenner's (1979) ecological systems theory as its primary conceptual lens, recognizing that 
learner placement and transitions occur within nested layers of influence spanning individual characteristics, family 
contexts, school environments, and broader policy systems. The microsystem encompasses direct interactions between 
learners and immediate stakeholders (parents, teachers, counselors) that shape placement decisions. The mesosystem 
captures interactions between these microsystems—such as parent-teacher consultations—that create coherence or 
conflict in placement processes. The exosystem includes school administrative structures, district education offices, and 
community resources that indirectly influence placement through resource allocation and policy implementation. 
Finally, the macrosystem encompasses national education policies, cultural values regarding different educational 
pathways, and economic structures that determine the ultimate value of various educational credentials 
(Bronfenbrenner, 1979; Rosa & Tudge, 2013). 

Additionally, the study draws on Bourdieu's (1986) concepts of cultural and social capital to understand how family 
background influences both pathway placement and learners' ability to navigate educational transitions successfully. 
Cultural capital—embodied in educational knowledge, linguistic competence, and familiarity with institutional norms—
may enable some families to advocate more effectively for preferred pathway placements or to supplement school-
based guidance with private resources (Bourdieu, 1986; Lareau, 2011). Social capital, manifested in network 
connections to educational insiders or professionals in various career fields, may similarly advantage certain learners 
in making informed pathway choices (Lin, 2001). This framework enables analysis of how CBC's ostensibly meritocratic 
placement system may nevertheless reproduce social inequalities through mechanisms that privilege already-
advantaged families. 

2. Literature Review 

2.1. Global Perspectives on Educational Tracking and Pathway Differentiation 

Educational tracking—the practice of sorting students into different instructional groups or curricular pathways based 
on assessed ability—has been employed in various forms across educational systems worldwide, generating substantial 
scholarly debate about its efficacy, equity, and long-term consequences (Oakes, 2005). Proponents argue that 
differentiated instruction matched to student ability levels enables more effective teaching by allowing educators to 
tailor pace, content complexity, and pedagogical approaches to learner needs (Kulik & Kulik, 1992). Opponents counter 
that tracking systems systematically disadvantage lower-track students through reduced expectations, less qualified 
teachers, and stigmatization that becomes self-fulfilling (Oakes et al., 1997). 
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Empirical evidence presents a nuanced picture. Large-scale studies in the United States have found that tracking 
produces small positive effects for high-achieving students but significant negative effects for low-achieving students, 
resulting in increased overall achievement inequality (Gamoran, 2009; Loveless, 2013). International comparative 
analyses using PISA data demonstrate that countries with earlier and more rigid tracking systems exhibit larger 
socioeconomic achievement gaps, even after controlling for overall national wealth and education investment 
(Hanushek & Woessmann, 2006; Van de Werfhorst & Mijs, 2010). The OECD (2012) has explicitly recommended that 
countries delay tracking decisions until at least age 15-16 to minimize premature sorting based on developmental 
differences rather than genuine ability disparities. 

The timing of tracking decisions appears particularly consequential. Evidence from multiple national contexts indicates 
that students sorted into different tracks at younger ages experience more divergent academic trajectories and reduced 
social mobility compared to systems that maintain comprehensive schooling longer (Brunello & Checchi, 2007). 
Germany's early tracking at age 10 has been associated with particularly strong socioeconomic determination of track 
placement, with immigrant and working-class students disproportionately sorted into lower tracks even when 
controlling for prior achievement (Dustmann et al., 2017). Conversely, Finland's maintenance of comprehensive 
schooling through age 16 has been credited with simultaneously achieving high average performance and low 
achievement inequality on international assessments (Sahlberg, 2011). 

2.2. Competency-Based Education: Principles and Implementation Challenges 

Competency-based education (CBE) represents a pedagogical approach that emphasizes demonstrated mastery of 
specific skills and knowledge rather than seat-time or credit accumulation as the basis for educational progression 
(Nodine, 2016). The CBE framework typically features clearly defined learning outcomes, flexible progression based on 
demonstrated competency, authentic assessment of skill application, and personalized learning pathways that 
accommodate diverse learner needs and paces (Sturgis et al., 2011). Advocates argue that CBE addresses fundamental 
limitations of traditional time-based education by ensuring all learners achieve genuine mastery, providing 
transparency about expected learning outcomes, and enabling more efficient progression for quick learners while 
providing necessary support for those requiring more time (Patrick et al., 2016). 

Implementation of CBE at scale has proven substantially more challenging than its conceptual appeal might suggest. A 
comprehensive review of CBE implementations in the United States identified persistent challenges including 
assessment validity concerns, teacher capacity limitations, technology infrastructure requirements, and difficulties in 
translating competency frameworks into daily instructional practice (Johnstone & Soares, 2014). The shift from norm-
referenced to criterion-referenced assessment requires fundamentally different pedagogical approaches and 
assessment literacies that many educators lack adequate preparation to employ effectively (Guskey, 2007). Moreover, 
CBE systems must grapple with tension between standardization needed for credential recognition and flexibility 
required for genuine personalization (Tyton Partners, 2018). 

In developing country contexts, CBE implementation faces additional obstacles related to resource constraints, teacher 
qualifications, and systemic capacity (Vavrus et al., 2011). Rwanda's competency-based curriculum reform, initiated in 
2015, provides instructive parallels for Kenya's experience. Evaluations of Rwandan CBC implementation documented 
significant gaps between policy intentions and classroom realities, with teachers continuing to employ traditional 
didactic methods despite curriculum documents emphasizing active, learner-centered approaches (Uworwabayeho et 
al., 2019). The assessment of competencies proved particularly problematic, with teachers lacking rubrics, exemplars, 
and training to evaluate skill demonstration reliably (Akyeampong et al., 2018). 

2.3. Learner Placement Systems: Criteria, Processes, and Equity Concerns 

Educational placement decisions—determining which students access which educational opportunities—
fundamentally shape life trajectories in contexts where educational credentials strongly influence employment 
prospects and social status (Lucas, 2001). Research on placement systems has identified multiple factors that influence 
how students are sorted, including standardized test scores, teacher recommendations, prior academic performance, 
stated student interests, parental preferences, and resource availability (Gamoran, 2010). The relative weight accorded 
to these different factors, and the transparency of placement criteria, varies substantially across educational systems 
with significant equity implications (Kelly, 2007). 

A critical finding from placement research is that ostensibly objective criteria often harbor substantial bias. Teacher 
recommendations, widely employed in placement decisions, have been shown to systematically disadvantage minority 
and low-income students even when controlling for actual achievement levels (Grissom & Redding, 2016). Teachers 
exhibit unconscious bias in their expectations and evaluations, influenced by student race, socioeconomic status, 
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language background, and behavior patterns that may be culturally shaped rather than reflecting actual academic 
potential (Tenenbaum & Ruck, 2007; Van den Bergh et al., 2010). Similarly, interest inventories and career aptitude 
assessments may reflect prior opportunity structures rather than genuine preferences or capacities—students cannot 
aspire to careers they have never encountered or consider pathways they perceive as socially inappropriate for their 
demographic group (Archer et al., 2012). 

Parental involvement in placement decisions introduces additional equity concerns. Middle-class and affluent parents 
typically possess greater educational knowledge, social capital, and confidence to advocate for their children's 
placement into prestigious tracks, while working-class parents may defer to institutional authority even when 
placements seem inappropriate (Lareau, 2011; Useem, 1992). This "opportunity hoarding" by advantaged families can 
result in placement systems that ostensibly measure merit but actually reproduce class privilege (Reeves, 2017). 
International evidence suggests that placement systems allowing substantial parental input exhibit stronger 
socioeconomic stratification than more centralized, standardized placement mechanisms (Schnabel et al., 2002). 

2.4. Academic Transitions: Conceptualization and Support Structures 

Academic transitions—movements between educational levels or program types—represent critical junctures where 
students face heightened risk of disengagement, underperformance, or dropout (Benner, 2011). Transition challenges 
stem from multiple sources including increased academic demands, new social environments, unfamiliar institutional 
structures, and disrupted support relationships (Akos & Galassi, 2004). Research consistently identifies transition 
periods as moments of vulnerability where achievement gaps can widen and socioeconomic disparities in persistence 
become pronounced (Roderick, 2003). 

Effective transition support requires coordinated interventions across multiple domains. Academic preparation 
ensures students possess prerequisite knowledge and study skills for new demands (Roybal et al., 2014). Social-
emotional support addresses anxiety, identity development, and relationship building in new peer contexts (Cauley & 
Jovanovich, 2006). Procedural guidance helps students and families navigate new institutional requirements, 
expectations, and resource access points (Phelan et al., 1994). Information provision enables informed decision-making 
about course selection, extracurricular involvement, and planning for subsequent educational or career steps (Welner 
& Oakes, 2008). 

Research on transition programs demonstrates positive effects when interventions are comprehensive, sustained, and 
involve both sending and receiving institutions (Ellerbrock & Kiefer, 2010). Summer bridge programs that provide 
academic preparation and social networking before transition can improve subsequent performance and persistence 
(Barnett et al., 2012). Sustained mentoring relationships that extend through the transition period buffer against 
adjustment challenges (Pryce & Keller, 2012). However, transition supports remain underdeveloped in many 
educational systems, particularly for transitions into differentiated pathways where students may face not only new 
institutional contexts but also stigmatized identities associated with lower-status tracks (Kelly & Price, 2011). 

2.5. The Kenyan Educational Context: Historical Development and Contemporary Challenges 

Kenya's education system has undergone multiple reforms since independence in 1963, each reflecting evolving 
national priorities and development philosophies (Eshiwani, 1993). The British colonial system, which established 
racially segregated schools with different curricula for European, Asian, and African students, created persistent 
hierarchies and inequalities that post-independence reforms sought to address (Bogonko, 1992). The post-
independence 7-4-2-3 system emphasized rapid expansion of primary education to achieve universal enrollment while 
maintaining a heavily academically oriented secondary curriculum designed to identify candidates for university 
admission (Sifuna, 1990). 

The 8-4-4 system, introduced in 1985, aimed to make education more practical and relevant to Kenya's development 
needs by incorporating vocational subjects, eliminating the Cambridge-based O-level and A-level examinations, and 
creating direct progression from primary to secondary to university (Abagi, 1997). However, implementation quickly 
diverged from intentions as schools, parents, and students prioritized examination performance for university access, 
marginalizing practical subjects that were not examined in high-stakes assessments (Amutabi, 2003). The system 
became notorious for examination pressure, rote learning, and producing graduates ill-equipped for labor market 
demands beyond white-collar professional employment (Otieno, 2010). 

Persistent challenges in Kenyan education include significant urban-rural disparities in resource allocation and quality, 
with rural schools exhibiting larger class sizes, less qualified teachers, and insufficient instructional materials (Ngware 
et al., 2015). Gender disparities have narrowed at the primary level but persist in secondary completion rates and 
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subject specialization, with girls underrepresented in STEM fields (Mulwa & Kalanda, 2020). Socioeconomic inequality 
manifests powerfully through Kenya's dual public-private school system, where elite private schools charging 
substantial fees produce vastly superior examination results and university placement rates compared to underfunded 
public schools serving poor and working-class students (Oketch & Somerset, 2010). 

2.6. CBC Reform: Design Principles and Implementation Progress 

The CBC reform emerged from extensive stakeholder consultation and needs assessment processes spanning 2014-
2017 (Republic of Kenya, 2017). The Sessional Paper No. 1 of 2019 on Reforming Education and Training in Kenya 
articulated the rationale for CBC as addressing skills gaps, reducing examination pressure, accommodating diverse 
learner talents and interests, and aligning education with constitutional values and Kenya's development vision 
(Ministry of Education, 2019). The CBC structure replaces the previous single progression pathway with multiple routes 
through secondary education, theoretically enabling students to pursue academic, technical, or arts-focused pathways 
according to their strengths (KICD, 2017). 

The senior secondary pathway structure under CBC comprises three main tracks. The Arts and Sports Science pathway 
emphasizes visual and performing arts, sports science, and related career preparations. The Social Sciences pathway 
encompasses humanities, languages, business studies, and social science disciplines. The STEM pathway focuses on 
mathematics, sciences, and technological applications (KICD, 2019). All pathways maintain common core subjects to 
preserve breadth and facilitate pathway flexibility, with specialization occurring through elective subject clusters 
aligned to pathway focus (Ministry of Education, 2020). 

Early implementation studies have documented substantial challenges. Infrastructure deficits are pervasive, with most 
schools lacking laboratories, workshops, sports facilities, and ICT equipment necessary for competency-based 
instruction (Wanzala & Oketch, 2022). Teacher preparation remains inadequate, with most educators having been 
trained under the 8-4-4 system and lacking both pedagogical approaches and content knowledge for CBC delivery 
(Miheso-O'Connor et al., 2020). Assessment transformation has proven particularly difficult, as developing valid 
competency assessments requires expertise and resources that many schools lack (Bunyi, 2021). Parental 
understanding of CBC principles and pathway options remains limited, potentially compromising informed 
participation in placement decisions (Onsomu et al., 2020). 

2.7. Equity and Access in Differentiated Systems 

A fundamental tension in differentiated educational systems concerns the relationship between specialization and 
equity. Proponents argue that pathway differentiation enhances equity by accommodating diverse talents and 
providing multiple routes to success rather than privileging a single academic template (Oakes & Saunders, 2008). 
Critics contend that differentiation inevitably stratifies, with pathways becoming hierarchically organized and lower-
status pathways disproportionately serving disadvantaged students while offering fewer opportunities for upward 
mobility (Lucas, 2001). 

International evidence suggests that pathway differentiation often reproduces and amplifies social inequality when 
several conditions exist: early selection ages that precede stabilization of achievement differences; high-stakes 
consequences attached to pathway placement; limited pathway flexibility or mobility; and unequal pathway quality in 
terms of resources, teacher expertise, and learning opportunities (Contini & Scagni, 2011; Van de Werfhorst, 2011). 
Systems can mitigate these equity risks through delayed differentiation, strong common curricula maintaining pathway 
permeability, equivalent investment across pathways, and active measures to prevent sorting bias (Pfeffer, 2008). 

The East African context presents particular equity concerns given extreme socioeconomic inequality, persistent rural-
urban divides, and historical patterns of educational stratification (Sifuna & Sawamura, 2010). Research from Uganda 
and Tanzania demonstrates that curriculum reforms intended to increase relevance and accommodate diverse learners 
have sometimes inadvertently widened inequalities when implementation resources concentrate in already-
advantaged schools (Altinyelken, 2010; Vavrus, 2009). The risk exists that CBC's multiple pathways, rather than 
democratizing success, could formalize existing inequalities by channeling disadvantaged students into lower-status 
pathways while preserving elite academic pathways for the privileged (Oketch et al., 2014). 
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3. Methodology 

3.1. Research Design 

This study employed a convergent parallel mixed-methods design to comprehensively examine pathway selection, 
learner placement, and academic transitions in Kenyan senior schools implementing CBC (Creswell & Plano Clark, 
2018). The mixed-methods approach enabled triangulation of quantitative placement patterns and outcome data with 
qualitative insights into stakeholder experiences and the contextual factors shaping implementation (Johnson & 
Onwuegbuzie, 2004). Quantitative and qualitative data were collected concurrently between March and November 
2024, then integrated during the analysis phase to produce comprehensive findings addressing the study's research 
questions (Fetters et al., 2013). 

The study was conducted across six counties representing diverse geographic, socioeconomic, and administrative 
contexts: Nairobi (urban), Kiambu (peri-urban), Nakuru (mixed), Kisumu (urban-lakeside), Kakamega (rural), and 
Turkana (arid-rural). This purposive county selection ensured variation in resource availability, infrastructure quality, 
and demographic characteristics that influence CBC implementation (Palinkas et al., 2015). 

Within selected counties, schools were stratified by type (public/private), location (urban/rural), and resource level 
(well-resourced/under-resourced) before random sampling of 47 secondary schools (35 public, 12 private). Inclusion 
criteria required schools to have enrolled their first CBC senior secondary cohort by January 2024. The student sample 
comprised all Grade 9 students in participating schools (n=2,847), with demographic distribution reflecting Kenya's 
general secondary school population: 52% female, 48% male; 71% public school, 29% private school; 58% rural, 42% 
urban. 

Qualitative sampling employed maximum variation sampling to capture diverse stakeholder perspectives (Patton, 
2015). Interview participants included 24 teachers (8 per pathway, selected for subject diversity and experience), 12 
school administrators (principals and deputy principals from different school types), 18 parents representing varied 
socioeconomic backgrounds and education levels, and 14 students purposively selected to include different pathways, 
genders, and performance levels. Additionally, 6 education officials from county and national levels were interviewed 
to capture policy perspectives. 

3.2. Data Collection Instruments 

Quantitative Data: Student placement data were collected through a structured data extraction form capturing 
demographic characteristics (age, gender, socioeconomic indicators), prior academic performance (Grade 8 assessment 
scores), pathway placement, placement process characteristics, and early academic outcomes (first-term Grade 9 
performance). Socioeconomic status was measured using a composite index including parental education, occupation, 
household assets, and school fee category (α=0.78), adapted from the Kenya Demographic and Health Survey asset index 
methodology (Kenya National Bureau of Statistics, 2014). 

School-level data on infrastructure availability, teacher qualifications, and placement procedures were collected via an 
institutional survey administered to school administrators. The survey employed validated scales from prior 
educational research adapted for the Kenyan context, with reliability coefficients for infrastructure adequacy (α=0.82) 
and placement process quality (α=0.76) scales determined through pilot testing. 

Qualitative Data: Semi-structured interview protocols were developed for each stakeholder category, with questions 
addressing placement experiences, decision-making processes, perceived fairness and adequacy of procedures, 
transition challenges, and support needs. Interview guides were pilot-tested with 5 stakeholders per category and 
refined based on feedback regarding question clarity and cultural appropriateness. Interviews were conducted in 
English, Kiswahili, or both depending on participant preference, lasted 45-90 minutes, and were audio-recorded with 
informed consent. 

Documentary analysis examined national policy documents, school placement guidelines, assessment materials, and 
transition support resources to understand the intended placement framework and available support structures. 
Documents were sourced from the Ministry of Education, KICD, and participating schools. 

3.3. Data Collection Procedures 

Research clearance was obtained from the National Commission for Science, Technology and Innovation (NACOSTI) and 
the Ministry of Education. County education officials provided approval for school-level data collection. School 
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administrators received written explanations of research purposes and procedures before providing institutional 
consent. Individual participants provided written informed consent (adults) or assent with parental consent (students 
under 18), with confidentiality protections clearly explained. 

Quantitative data collection occurred through school records review and institutional surveys completed by 
administrators during site visits. Student performance data were anonymized immediately upon extraction with unique 
identifiers replacing personally identifying information. Interviews were scheduled at participants' convenience in 
private settings to ensure confidentiality and comfort. Field notes documented observational data regarding school 
infrastructure, classroom environments, and interaction patterns relevant to pathway implementation. 

3.4. Data Analysis 

Quantitative Analysis: Statistical analyses were conducted using SPSS Version 28. Descriptive statistics characterized 
the sample and placement distributions. Chi-square tests examined associations between categorical variables 
(pathway placement and socioeconomic status, gender, school type). Multinomial logistic regression modeled pathway 
placement outcomes with socioeconomic status, prior achievement, gender, and school characteristics as predictors. 
Correlation analysis examined relationships between placement criteria and subsequent academic performance. 
Analysis of variance compared academic outcomes across pathways while controlling for prior achievement. Statistical 
significance was set at p<0.05. 

Qualitative Analysis: Interview recordings were transcribed verbatim, with Kiswahili content translated to English by 
bilingual research assistants with back-translation verification for accuracy (Temple & Young, 2004). Thematic analysis 
followed Braun and Clarke's (2006) six-phase framework: familiarization through repeated reading, initial code 
generation, theme identification, theme review and refinement, theme definition and naming, and report production. 
NVivo 12 software facilitated data management and coding. 

Coding employed both deductive codes derived from the conceptual framework and research questions, and inductive 
codes emerging from the data (Fereday & Muir-Cochrane, 2006). Two researchers independently coded 20% of 
transcripts with inter-coder reliability assessed through Cohen's kappa (κ=0.84), indicating strong agreement (McHugh, 
2012). Discrepancies were resolved through discussion and consensus. Documentary analysis employed content 
analysis to identify themes in policy intentions, placement criteria, and support structures. 

Integration of Quantitative and Qualitative Findings: Mixed-methods integration occurred through convergent 
analysis comparing quantitative patterns with qualitative themes to identify convergence, divergence, and 
complementarity (Fetters et al., 2013). Joint display matrices organized findings by research question to facilitate 
pattern identification across data types. Divergent findings prompted re-examination of both datasets to understand 
apparent contradictions or to recognize that different aspects of complex phenomena were being captured by different 
methods (Creswell & Plano Clark, 2018). 

3.5. Ethical Considerations 

The study adhered to ethical principles outlined in the Declaration of Helsinki and Kenya's ethical research guidelines. 
Voluntary participation was emphasized with explicit rights to withdraw without penalty. Confidentiality was 
maintained through anonymization, secure data storage, and restricted access. Interviews addressing potentially 
sensitive topics (family financial circumstances, student academic struggles) were conducted with particular sensitivity 
and offers of referral to support services when distress was evident. Findings are reported in aggregate form without 
identifying information that could compromise participant or institutional confidentiality. 

4. Findings and Discussion 

4.1. Pathway Placement Patterns and Equity Implications 

Analysis of placement data across 47 schools revealed significant disparities in pathway distribution that raise 
substantial equity concerns. Of 2,847 students in the sample, 43.2% were placed in the STEM pathway, 38.7% in Social 
Sciences, and 18.1% in Arts and Sports Science. However, pathway distribution varied dramatically by socioeconomic 
status. Students from high-SES backgrounds were placed in STEM at rates of 61.4%, compared to 38.2% for middle-SES 
and just 29.7% for low-SES students (χ²=42.67, df=4, p<0.001). Conversely, low-SES students were significantly 
overrepresented in Arts and Sports Science (24.3%) compared to high-SES students (9.8%). 
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Multinomial logistic regression modeling pathway placement while controlling for prior achievement, gender, and 
school characteristics confirmed that socioeconomic status independently predicted pathway assignment. Compared to 
high-SES students with equivalent Grade 8 assessment scores, low-SES students had 3.2 times higher odds of placement 
in Arts and Sports Science (OR=3.24, 95% CI [2.18, 4.82], p<0.001) and 1.8 times higher odds of placement in Social 
Sciences (OR=1.79, 95% CI [1.34, 2.39], p<0.001), with STEM as the reference category. This pattern persisted even 
when controlling for stated student interests, suggesting that factors beyond student aptitude or preferences influenced 
placement decisions. 

Gender patterns revealed concerning trends particularly in STEM pathway access. While overall placement rates 
showed relative gender parity in Social Sciences (51% female) and Arts (54% female), STEM placement was 
significantly gender-skewed with only 38% female students despite girls representing 52% of the total sample 
(χ²=28.34, df=2, p<0.001). Intersectional analysis revealed that low-SES girls faced compounded disadvantage, with 
STEM placement rates of just 21.3% compared to 67.8% for high-SES boys. These patterns align with extensive 
international research documenting gender bias in STEM access, particularly when intersecting with socioeconomic 
disadvantage (Archer et al., 2012; OECD, 2015). 

Geographic disparities were equally pronounced. Urban schools placed 51.2% of students in STEM pathways compared 
to 37.8% in rural schools, even after controlling for prior achievement (χ²=36.92, df=2, p<0.001). Qualitative data 
revealed that this disparity stemmed partially from infrastructure limitations—rural schools often lacked laboratories 
and equipment necessary for STEM pathway delivery—leading administrators to limit STEM enrollment regardless of 
student interest or aptitude. As one rural school principal explained: "We would love to offer more STEM places, but we 
have only one functional laboratory for 400 students. We must be realistic about what we can actually deliver." This 
observation underscores how structural inequalities in educational infrastructure translate directly into unequal 
opportunity access, perpetuating the very disadvantages that CBC ostensibly aims to address. 

4.2. Placement Criteria and Decision-Making Processes 

Examination of actual placement processes revealed substantial divergence between official policy frameworks and 
implementation realities. Ministry of Education guidelines specify that placement should incorporate multiple factors: 
Grade 8 assessment scores (40% weight), aptitude assessments (30%), expressed student interests (20%), and career 
guidance consultation (10%) (Ministry of Education, 2020). However, school-level implementation showed wide 
variation from these prescribed procedures. 

Quantitative analysis revealed that Grade 8 assessment scores showed only moderate correlation with pathway 
placement (Spearman's ρ=0.48, p<0.001), suggesting substantial influence from other factors. More concerning, the 
correlation between assessment scores and pathway placement was significantly stronger for high-SES students 
(ρ=0.61) than for low-SES students (ρ=0.34), indicating that socioeconomic status mediated the relationship between 
measured achievement and pathway assignment. This pattern suggests that placement operated more meritocratically 
for privileged students while being subject to greater constraint or bias for disadvantaged students. 

Qualitative interviews illuminated the mechanisms producing these disparities. Teachers consistently reported that 
parental pressure significantly influenced placement, particularly in well-resourced schools where educated parents 
actively advocated for preferred pathways. "The parents who are doctors, engineers, lawyers—they come with detailed 
arguments about why their child must be in STEM, they bring private assessment results, they escalate to the principal," 
explained one teacher. "Meanwhile, the parents who are farmers or casual workers, they just accept whatever we tell 
them." This description vividly illustrates Lareau's (2011) concept of "concerted cultivation" whereby middle-class 
parents deploy cultural capital to secure advantages for their children within institutional settings. 

The career guidance component of placement proved particularly problematic. Only 19 of 47 schools employed 
dedicated trained career counselors, with most schools assigning guidance responsibilities to teachers without relevant 
training or adequate time. Student interviews revealed minimal meaningful guidance: "They just told us to choose what 
we like, but we don't really know what these pathways lead to," reported one student. Another explained: "I wanted 
STEM but the teacher said I should do Social Sciences because my marks in mathematics were not so high. But no one 
explained what I could do with Social Sciences or if I could still become an engineer." This lack of informed guidance 
undermines the theoretically empowering potential of pathway choice, instead leaving students to navigate 
consequential decisions without adequate information or support. 

Aptitude assessments, supposedly constituting 30% of placement criteria, were administered inconsistently and with 
questionable validity. Only 14 schools had implemented structured aptitude testing, with most employing informal 
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teacher assessments of uncertain reliability. One administrator candidly acknowledged: "We don't really have proper 
aptitude tests. Teachers just give their impressions based on classroom performance, which is basically the same as 
looking at exam scores." This conflation of aptitude with prior achievement is particularly problematic given research 
showing that standardized achievement measures can underestimate the potential of students from disadvantaged 
backgrounds who may lack educational resources but possess strong innate capabilities (Sternberg, 2007). 

4.3. Stakeholder Experiences and Perceptions 

Student experiences of pathway placement revealed significant anxiety, confusion, and perceived lack of agency. 
Thematic analysis of student interviews identified four dominant themes: insufficient information ("I didn't really 
understand what each pathway means"), limited choice ("They told me which pathway I should take"), uncertain futures 
("I don't know if this pathway can take me where I want to go"), and acceptance versus resistance ("Some students tried 
to argue but most just accepted"). Only 23% of interviewed students reported feeling that they had genuinely chosen 
their pathway, with the remainder describing placement as something done to them rather than a collaborative 
decision-making process. 

Gender differences in placement experiences were notable. Girls interviewed more frequently described being steered 
away from STEM regardless of interest or performance: "My teacher said STEM is very hard and maybe Social Sciences 
would be better for me," explained one female student with strong mathematics scores. "But my brother with similar 
marks was encouraged to try STEM." This aligns with extensive research on gender bias in STEM education where 
teachers, often unconsciously, hold lower expectations for girls' mathematics and science capabilities and provide less 
encouragement for STEM pursuits (Gunderson et al., 2012). 

Parental perspectives revealed a sharp divide by socioeconomic and education level. Educated parents from 
professional backgrounds expressed confidence in their understanding of pathways and their ability to influence 
placement: "I researched each pathway, I understand what universities require, I made sure my daughter was placed 
where she needs to be for medical school," stated one parent. In contrast, parents with limited education frequently 
expressed confusion and deference to school authority: "The teachers know better than me, I cannot argue with them," 
said one parent. "I just pray they have chosen correctly for my son." This differential capacity to navigate placement 
processes exemplifies how ostensibly neutral institutional procedures can perpetuate inequality by privileging the 
already-knowledgeable and assertive (Lareau & Horvat, 1999). 

Teacher perspectives revealed genuine commitment to student welfare alongside significant constraints and 
frustrations. Teachers consistently emphasized resource limitations as primary barriers to equitable placement: "We 
want to place students according to their interests and abilities, but we simply don't have the facilities for everyone who 
qualifies for STEM. What do we tell students with good science marks when we only have space for half of them?" 
Resource scarcity forced rationing decisions that teachers found ethically uncomfortable, with some acknowledging 
that subjective judgments about student seriousness or family support influenced placement when objective criteria 
left borderline cases. 

Teachers also expressed inadequate preparation for career guidance responsibilities: "I am a mathematics teacher, not 
a career counselor. I don't know enough about different careers to properly advise students. I can tell them about 
engineering because I know engineers, but what about careers in arts or sports science? I have no idea." This admission 
underscores the gap between policy aspirations for comprehensive career guidance and implementation capacity, 
particularly in under-resourced schools where specialized support personnel are absent (Hooley et al., 2014). 

Administrative perspectives from school principals emphasized systemic challenges beyond individual school control. 
Principals consistently cited inadequate Ministry guidance, delayed resource allocation, and contradictory policy signals 
as impediments to effective implementation. "We received the CBC pathway framework very late, with little time to 
prepare infrastructure or train teachers. Then we receive directives to ensure equitable access, but no resources to 
make this possible. We are expected to work miracles," explained one principal. This implementation gap between 
national policy ambitions and local capacity to deliver has been a persistent feature of education reform in Kenya and 
other developing contexts (Vavrus et al., 2011). 

4.4. Academic Transitions and Support Structures 

Analysis of transition experiences revealed inadequate support structures to facilitate student progression into and 
through differentiated pathways. Academic outcomes during the first term of Grade 9 showed concerning patterns. 
Students placed in Arts and Sports Science experienced significantly higher rates of course failure (28.4% failing one or 
more subjects) compared to STEM (14.2%) and Social Sciences (16.8%) students (χ²=47.23, df=2, p<0.001). This 
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disparity persisted even when controlling for prior Grade 8 achievement, suggesting differential quality in pathway 
delivery rather than solely student capability differences. 

Correlation between Grade 8 assessment scores and Grade 9 performance was surprisingly weak (r=0.43, p<0.001), 
raising questions about either the validity of Grade 8 assessments as predictors of senior secondary performance or the 
dramatic change in educational demands during transition. More troublingly, this correlation was significantly weaker 
for students in Arts and Sports Science pathways (r=0.31) compared to STEM (r=0.52) and Social Sciences (r=0.48), 
suggesting that Arts pathway placement operated with less fidelity to demonstrated academic capability or that Arts 
pathway instruction was particularly poorly implemented. 

Qualitative data illuminated specific transition challenges. Students consistently described experiencing academic 
shock: "Grade 9 is completely different from Grade 8. The teachers expect you to already know many things, but we 
were not taught this before," explained one student. Another elaborated: "In Grade 8, teachers guided us step by step. 
In Grade 9, they give assignments and expect us to figure out on our own." This shift toward independent learning, while 
developmentally appropriate and aligned with CBC's competency focus, appeared inadequately scaffolded with 
students receiving insufficient support to develop requisite study skills and self-regulated learning strategies. 

Social adjustment challenges were pronounced, particularly for students transitioning between schools or entering 
pathways where they felt stigmatized. Students in Arts and Sports Science pathways frequently reported experiencing 
pathway hierarchy perceptions: "People think Arts is for students who failed to get STEM. Even teachers sometimes 
make comments that suggest Arts is a lesser option." This stigmatization phenomenon, well-documented in vocational 
education research internationally, can undermine student motivation and self-efficacy regardless of actual pathway 
quality (Arum & Shavit, 1995). 

Assessment of support structures revealed minimal formalized transition programming. Only 8 of 47 schools had 
implemented any structured transition support, with most interventions limited to orientation days providing logistical 
information rather than sustained academic, social, or emotional support. No schools had implemented buddy systems, 
mentoring programs, or specialized transition curricula that research identifies as effective transition supports 
(Ellerbrock & Kiefer, 2010). Teachers acknowledged this gap but cited time and resource constraints: "We know 
students need more support, but we barely have time to cover the syllabus, let alone run additional transition 
programs." 

Parental involvement in supporting transitions varied predictably by socioeconomic status. High-SES parents reported 
actively monitoring student adjustment, supplementing school-based instruction with tutoring, and intervening when 
problems emerged. Low-SES parents expressed desire to support their children but lacked knowledge of curriculum 
expectations or resources to provide academic assistance: "I want to help my daughter but I cannot understand what 
she is studying now. It is very different from what I learned." This differential capacity to provide home-based academic 
support creates cumulative advantage for privileged students who receive more comprehensive learning support across 
school and home contexts (Cheadle, 2008). 

4.5. Infrastructure and Resource Adequacy 

Quantitative assessment of infrastructure revealed severe inadequacies, particularly for technical pathway delivery. On 
a standardized infrastructure adequacy scale (0-100), schools averaged just 47.3 (SD=18.6), indicating less than half of 
necessary facilities and equipment were available. Rural schools scored significantly lower (M=38.2) than urban schools 
(M=58.7) (t(45)=4.83, p<0.001). Specific deficits included: only 34% of schools had functional science laboratories 
meeting minimum standards, 18% had sports facilities adequate for sports science pathway delivery, 12% had arts 
studios or performance spaces, and 8% had workshops equipped for technology pathway instruction. 

These infrastructure deficits directly constrained pathway offerings and quality. Schools with inadequate laboratories 
rationed STEM pathway places despite student demand, while schools lacking arts facilities offered Arts pathways in 
name only, delivering theoretical instruction without practical skill development opportunities. "We teach sports 
science without proper sports fields or equipment. We teach visual arts without art supplies. It is teaching in theory 
only," lamented one teacher. This situation exemplifies how policy ambitions unmatched by resource allocation produce 
implementation failure that undermines reform objectives (Fullan, 2007). 

Human resource capacity proved equally problematic. Only 41% of teachers delivering CBC senior secondary content 
had received any CBC-specific training, with most relying on 8-4-4-era pedagogical approaches despite CBC's emphasis 
on active, competency-based instruction. Teacher-student ratios averaged 1:48 in public schools compared to 1:22 in 
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private schools (t(45)=6.34, p<0.001), making individualized attention and formative assessment—both central to 
competency-based approaches—nearly impossible in resource-constrained settings. Teacher qualifications showed 
concerning gaps particularly for specialized pathway content, with 32% of teachers delivering pathway-specific courses 
lacking subject-specific qualifications beyond diploma level. 

Digital infrastructure, increasingly essential for contemporary competency-based education, remained severely 
inadequate. Only 23% of schools had computer laboratories with sufficient functional computers for class-sized groups. 
Internet connectivity was available in just 38% of schools and reliable in even fewer. This digital divide severely 
constrains CBC's potential to leverage educational technology for personalized learning and limits student development 
of digital literacy competencies increasingly required in modern labor markets (Warschauer & Matuchniak, 2010). 

4.6. Comparison with International Pathway Systems 

Kenya's CBC pathway implementation experiences resonate with international research on tracked systems while 
exhibiting context-specific features. The socioeconomic stratification observed in Kenyan pathway placement closely 
parallels patterns documented in German, Dutch, and other European tracked systems where family background 
substantially influences track assignment even controlling for achievement (Dustmann et al., 2017; Van de Werfhorst & 
Mijs, 2010). However, Kenya's pathway differentiation occurs at a later age (Grade 9, approximately age 14-15) than 
many European systems, potentially mitigating some early-tracking disadvantages that arise when developmental 
differences are conflated with capability differences (Brunello & Checchi, 2007). 

The infrastructure challenges undermining Kenyan pathway implementation reflect broader developing country 
constraints on education reform implementation. Rwanda's CBC experience provides particularly relevant parallels, 
with similar gaps between policy ambitions and implementation capacity, particularly regarding teacher preparation, 
assessment transformation, and resource adequacy (Uworwabayeho et al., 2019). These parallel challenges suggest 
systemic constraints in Sub-Saharan African educational contexts that require explicit attention in reform design and 
resourcing, rather than assuming implementation capacity exists to deliver policy intentions (Altinyelken, 2010). 

Kenya's pathway system exhibits less rigidity than some international comparatives, with policy documents 
emphasizing pathway permeability through common core subjects and theoretically allowing pathway changes. 
However, early evidence suggests that practical barriers to pathway mobility—including timetabling constraints, 
subject prerequisite gaps, and administrative resistance—may produce de facto rigidity despite formal flexibility 
provisions. This pattern mirrors research on comprehensive high schools in the United States that nominally avoid 
tracking but develop internal differentiation systems with comparable stratification effects (Lucas, 2001; Kelly, 2009). 

The stigmatization of non-academic pathways observed in Kenya reflects a globally pervasive phenomenon where 
vocational or technical education is perceived as inferior to academic education despite policy rhetoric valuing diverse 
talents (Arum & Shavit, 1995). Combating such perceptions requires not merely curriculum reform but broader cultural 
transformation in how societies value different forms of knowledge and skill—a challenge that has proven intractable 
in many contexts regardless of resource levels (Gamoran, 2010). Kenya's challenge is compounded by labor market 
realities where university credentials command substantial wage premiums and technical qualifications offer less 
certain employment prospects, making rational calculation align with academic pathway preference even absent 
cultural prejudice (Oketch et al., 2014). 

4.7. Early Indicators of Differential Pathway Outcomes 

Analysis of early academic outcomes raises concerns about pathway quality differentials. Student performance 
trajectories diverged significantly across pathways during the first year of senior secondary school. Controlling for 
Grade 8 assessment scores, students in STEM pathways gained an average of 4.2 percentage points on standardized 
assessments between Grade 8 and Grade 9 first term, while Social Sciences students gained 2.1 percentage points and 
Arts students declined by 1.3 percentage points (F(2,2844)=37.62, p<0.001). These differential trajectories suggest 
unequal learning opportunity quality across pathways rather than solely reflecting student capability differences at 
placement. 

Dropout and transfer patterns provided additional concerning signals. While overall dropout rates remained low (2.3%) 
during the first term, Arts pathway students exhibited significantly higher dropout rates (4.7%) compared to STEM 
(1.1%) and Social Sciences (2.0%) (χ²=18.34, df=2, p<0.001). Transfer requests to move from Arts to other pathways 
(8.7% of Arts students) exceeded requests to move into Arts (1.2% of students in other pathways), suggesting 
dissatisfaction with Arts pathway placement or quality. 
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Student engagement metrics from teacher reports showed pathway differences. Teachers rated Arts pathway students 
as less academically engaged (M=5.2 on 10-point scale) compared to STEM (M=7.1) and Social Sciences (M=6.8) 
students (F(2,2844)=42.18, p<0.001). While potentially reflecting genuine student motivation differences, qualitative 
data suggest that stigmatization and perceived limited opportunity may contribute to disengagement. Students who 
perceive their pathway as a "dumping ground" understandably exhibit reduced motivation even if the curriculum itself 
holds potential value (Oakes, 2005). 

Teacher quality allocation across pathways revealed concerning patterns. The most qualified and experienced teachers 
were disproportionately assigned to STEM pathways, while Arts pathways received less experienced teachers or those 
teaching outside their specialization. This teacher quality stratification, documented in tracked systems internationally, 
produces self-fulfilling prophecies where pathway hierarchy in resourcing and staffing generates outcome disparities 
that are then attributed to student capability rather than unequal opportunity (Gamoran, 2009). 

5. Conclusion 

Kenya's implementation of CBC pathway differentiation at the senior secondary level reveals profound tensions 
between reform aspirations and implementation realities. While the policy framework articulates compelling 
objectives—accommodating diverse learner talents, providing multiple routes to success, reducing examination 
pressure—actual implementation has produced troubling patterns of inequity, inadequate support, and resource 
deficits that threaten to undermine reform objectives. Socioeconomic stratification in pathway placement, wherein 
disadvantaged students are systematically channeled toward lower-status pathways regardless of aptitude, risks 
entrenching rather than disrupting educational inequality. The weak correlation between placement criteria and 
subsequent academic performance suggests flawed placement mechanisms that fail to optimize student-pathway 
matching. Inadequate transition supports leave students navigating consequential educational shifts without sufficient 
guidance or assistance, while severe infrastructure deficits prevent competency-based curriculum delivery particularly 
in technical pathways. These implementation challenges are not merely teething problems of a new system but reflect 
systemic gaps in policy design, resource allocation, teacher preparation, and institutional capacity that require urgent, 
comprehensive intervention to realize CBC's transformative potential. 

Recommendations 

• Policy-Level Interventions 

The Ministry of Education should establish rigorous, transparent placement criteria with clear guidance preventing 
socioeconomic or gender bias, including mandatory aptitude assessments developed and validated by assessment 
specialists, structured interest inventories, and parental consultation protocols ensuring genuine family engagement. A 
national career guidance framework should be implemented with comprehensive training for teacher-counselors, 
development of age-appropriate career information resources, and establishment of guidance counselor positions in all 
secondary schools. Pathway permeability must be strengthened through common core curricula maintaining 
knowledge continuity across pathways, simplified transfer procedures with clear criteria, and bridging courses 
facilitating pathway mobility. Substantial infrastructure investment is imperative, requiring dedicated CBC 
implementation funds for laboratories, workshops, sports facilities, and digital infrastructure with prioritization of 
under-resourced schools to reduce inequity. 

• School-Level Recommendations 

Schools should implement comprehensive transition programs including summer bridge sessions, peer mentoring, 
study skills instruction, and sustained check-ins during the first term. Pathway stigmatization must be actively 
combated through celebrating diverse pathway achievements, ensuring equal resource allocation and teacher quality 
across pathways, and community education regarding pathway value. Parent engagement initiatives should include 
workshops explaining pathways and placement processes, translated materials for non-English-speaking families, and 
structured consultation ensuring genuine participation in placement decisions. Professional development for teachers 
should emphasize competency-based pedagogy, formative assessment techniques, career guidance skills, and 
understanding adolescent development and transition needs. 

• Research and Monitoring Priorities 

Longitudinal tracking of CBC cohorts through senior secondary school, university/training admission, and labor market 
outcomes is essential to assess pathway effectiveness and long-term equity impacts. Rigorous evaluation of placement 
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mechanisms examining validity, reliability, and bias in assessments, decision-making processes, and stakeholder 
experiences will inform continuous improvement. Comparative implementation research across counties and school 
types can identify success factors and barriers, generating evidence-based implementation guidance. Finally, 
international comparative studies examining Kenya's CBC experience relative to other nations' pathway systems can 
yield transferable lessons while contextualizing Kenya's unique challenges and opportunities within global education 
reform discourse. 

Compliance with ethical standards 

Disclosure of conflict of interest 

No conflict of interest to be disclosed.  

References 

[1] Abagi, O. (1997). Education policy reforms in Kenya: A critical assessment. Institute of Policy Analysis and 
Research. 

[2] Akos, P., & Galassi, J. P. (2004). Middle and high school transitions as viewed by students, parents, and teachers. 
Professional School Counseling, 7(4), 212-221. 

[3] Akyeampong, K., Pryor, J., Westbrook, J., & Lussier, K. (2018). Teacher preparation and continuing professional 
development in Africa: Learning to teach early reading and mathematics. Journal of Education for Teaching, 
44(2), 234-237. https://doi.org/10.1080/02607476.2018.1450954 

[4] Allais, S. (2012). Will skills save us? Rethinking the relationships between vocational education, skills 
development policies, and social policy in South Africa. International Journal of Educational Development, 32(5), 
632-642. https://doi.org/10.1016/j.ijedudev.2012.01.001 

[5] Altinyelken, H. K. (2010). Curriculum change in Uganda: Teacher perspectives on the new thematic curriculum. 
International Journal of Educational Development, 30(2), 151-161. 
https://doi.org/10.1016/j.ijedudev.2009.03.004 

[6] Amutabi, M. N. (2003). The 8-4-4 system of education. International Journal of Educational Development, 23(1), 
127-144. https://doi.org/10.1016/S0738-0593(02)00053-2 

[7] Archer, L., Dewitt, J., Osborne, J., Dillon, J., Willis, B., & Wong, B. (2012). Science aspirations, capital, and family 
habitus: How families shape children's engagement and identification with science. American Educational 
Research Journal, 49(5), 881-908. https://doi.org/10.3102/0002831211433290 

[8] Arum, R., & Shavit, Y. (1995). Secondary vocational education and the transition from school to work. Sociology 
of Education, 68(3), 187-204. https://doi.org/10.2307/2112684 

[9] Barnett, E. A., Bork, R. H., Mayer, A. K., Pretlow, J., Wathington, H. D., & Weiss, M. J. (2012). Bridging the gap: An 
impact study of eight developmental summer bridge programs in Texas. National Center for Postsecondary 
Research. 

[10] Benner, A. D. (2011). The transition to high school: Current knowledge, future directions. Educational Psychology 
Review, 23(3), 299-328. https://doi.org/10.1007/s10648-011-9152-0 

[11] Bogonko, S. N. (1992). A history of modern education in Kenya (1895-1991). Evans Brothers. 

[12] Bourdieu, P. (1986). The forms of capital. In J. Richardson (Ed.), Handbook of theory and research for the 
sociology of education (pp. 241-258). Greenwood Press. 

[13] Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology, 3(2), 
77-101. https://doi.org/10.1191/1478088706qp063oa 

[14] Bronfenbrenner, U. (1979). The ecology of human development: Experiments by nature and design. Harvard 
University Press. 

[15] Brunello, G., & Checchi, D. (2007). Does school tracking affect equality of opportunity? New international 
evidence. Economic Policy, 22(52), 782-861. https://doi.org/10.1111/j.1468-0327.2007.00189.x 

[16] Bunyi, G. (2021). Implementation challenges of competency-based curriculum in Kenya. African Educational 
Research Journal, 9(3), 567-582. 

https://doi.org/10.1080/02607476.2018.1450954
https://doi.org/10.1016/j.ijedudev.2012.01.001
https://doi.org/10.1016/j.ijedudev.2009.03.004
https://doi.org/10.1016/S0738-0593(02)00053-2
https://doi.org/10.3102/0002831211433290
https://doi.org/10.2307/2112684
https://doi.org/10.1007/s10648-011-9152-0
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1111/j.1468-0327.2007.00189.x


World Journal of Advanced Engineering Technology and Sciences, 2026, 18(03), 412-429 

426 

[17] Cauley, K. M., & Jovanovich, D. (2006). Developing an effective transition program for students entering middle 
school or high school. The Clearing House, 80(1), 15-25. https://doi.org/10.3200/TCHS.80.1.15-25 

[18] Cheadle, J. E. (2008). Educational investment, family context, and children's math and reading growth from 
kindergarten through the third grade. Sociology of Education, 81(1), 1-31. 
https://doi.org/10.1177/003804070808100101 

[19] Contini, D., & Scagni, A. (2011). Inequality of opportunity in secondary school enrollment in Italy, Germany and 
the Netherlands. Quality & Quantity, 47(3), 1683-1710. https://doi.org/10.1007/s11135-011-9609-1 

[20] Creswell, J. W., & Plano Clark, V. L. (2018). Designing and conducting mixed methods research (3rd ed.). SAGE 
Publications. 

[21] Dustmann, C., Puhani, P. A., & Schönberg, U. (2017). The long-term effects of early track choice. The Economic 
Journal, 127(603), 1348-1380. https://doi.org/10.1111/ecoj.12419 

[22] Ellerbrock, C. R., & Kiefer, S. M. (2010). Creating a ninth-grade community of care. The Journal of Educational 
Research, 103(6), 393-406. https://doi.org/10.1080/00220670903383085 

[23] Eshiwani, G. S. (1993). Education in Kenya since independence. East African Educational Publishers. 

[24] Fereday, J., & Muir-Cochrane, E. (2006). Demonstrating rigor using thematic analysis: A hybrid approach of 
inductive and deductive coding and theme development. International Journal of Qualitative Methods, 5(1), 80-
92. https://doi.org/10.1177/160940690600500107 

[25] Fetters, M. D., Curry, L. A., & Creswell, J. W. (2013). Achieving integration in mixed methods designs—principles 
and practices. Health Services Research, 48(6pt2), 2134-2156. https://doi.org/10.1111/1475-6773.12117 

[26] Fullan, M. (2007). The new meaning of educational change (4th ed.). Teachers College Press. 

[27] Gamoran, A. (2009). Tracking and inequality: New directions for research and practice. WCER Working Paper 
No. 2009-6. Wisconsin Center for Education Research. 

[28] Gamoran, A. (2010). Tracking and inequality: New directions for research and practice. In M. W. Apple, S. J. Ball, 
& L. A. Gandin (Eds.), The Routledge international handbook of the sociology of education (pp. 213-228). 
Routledge. 

[29] Grissom, J. A., & Redding, C. (2016). Discretion and disproportionality: Explaining the underrepresentation of 
high-achieving students of color in gifted programs. AERA Open, 2(1), 1-25. 
https://doi.org/10.1177/2332858415622175 

[30] Gunderson, E. A., Ramirez, G., Levine, S. C., & Beilock, S. L. (2012). The role of parents and teachers in the 
development of gender-related math attitudes. Sex Roles, 66(3-4), 153-166. https://doi.org/10.1007/s11199-
011-9996-2 

[31] Guskey, T. R. (2007). Using assessments to improve teaching and learning. In D. Reeves (Ed.), Ahead of the curve: 
The power of assessment to transform teaching and learning (pp. 15-29). Solution Tree Press. 

[32] Hanushek, E. A., & Woessmann, L. (2006). Does educational tracking affect performance and inequality? 
Differences-in-differences evidence across countries. The Economic Journal, 116(510), C63-C76. 
https://doi.org/10.1111/j.1468-0297.2006.01076.x 

[33] Hooley, T., Marriott, J., & Sampson, J. P. (2014). Fostering college and career readiness: How career development 
activities in schools impact on graduation rates and students' life success. International Centre for Guidance 
Studies, University of Derby. 

[34] Johnson, R. B., & Onwuegbuzie, A. J. (2004). Mixed methods research: A research paradigm whose time has come. 
Educational Researcher, 33(7), 14-26. https://doi.org/10.3102/0013189X033007014 

[35] Johnstone, S. M., & Soares, L. (2014). Principles for developing competency-based education programs. Change: 
The Magazine of Higher Learning, 46(2), 12-19. https://doi.org/10.1080/00091383.2014.896705 

[36] Kelly, S. (2007). The contours of tracking in North Carolina. The High School Journal, 90(4), 15-31. 
https://doi.org/10.1353/hsj.2007.0009 

[37] Kelly, S. (2009). The black-white gap in mathematics course taking. Sociology of Education, 82(1), 47-69. 
https://doi.org/10.1177/003804070908200103 

https://doi.org/10.3200/TCHS.80.1.15-25
https://doi.org/10.1177/003804070808100101
https://doi.org/10.1007/s11135-011-9609-1
https://doi.org/10.1111/ecoj.12419
https://doi.org/10.1080/00220670903383085
https://doi.org/10.1177/160940690600500107
https://doi.org/10.1111/1475-6773.12117
https://doi.org/10.1177/2332858415622175
https://doi.org/10.1007/s11199-011-9996-2
https://doi.org/10.1007/s11199-011-9996-2
https://doi.org/10.1111/j.1468-0297.2006.01076.x
https://doi.org/10.3102/0013189X033007014
https://doi.org/10.1080/00091383.2014.896705
https://doi.org/10.1353/hsj.2007.0009
https://doi.org/10.1177/003804070908200103


World Journal of Advanced Engineering Technology and Sciences, 2026, 18(03), 412-429 

427 

[38] Kelly, S., & Price, H. (2011). The correlates of tracking policy: Opportunity hoarding, status competition, or a 
technical-functional explanation? American Educational Research Journal, 48(3), 560-585. 
https://doi.org/10.3102/0002831210361949 

[39] Kenya Institute of Curriculum Development. (2017). Basic education curriculum framework. KICD. 

[40] Kenya Institute of Curriculum Development. (2019). Senior school curriculum designs. KICD. 

[41] Kenya National Bureau of Statistics. (2014). Kenya demographic and health survey 2014. KNBS. 

[42] Kenya National Bureau of Statistics. (2019). 2019 Kenya population and housing census: Volume IV—
Distribution of population by socioeconomic characteristics. KNBS. 

[43] Kulik, J. A., & Kulik, C. L. C. (1992). Meta-analytic findings on grouping programs. Gifted Child Quarterly, 36(2), 
73-77. https://doi.org/10.1177/001698629203600204 

[44] Lareau, A. (2011). Unequal childhoods: Class, race, and family life (2nd ed.). University of California Press. 

[45] Lareau, A., & Horvat, E. M. (1999). Moments of social inclusion and exclusion: Race, class, and cultural capital in 
family-school relationships. Sociology of Education, 72(1), 37-53. https://doi.org/10.2307/2673185 

[46] Lin, N. (2001). Social capital: A theory of social structure and action. Cambridge University Press. 

[47] Loveless, T. (2013). The resurgence of ability grouping and persistence of tracking. Brookings Institution 
Research Report. 

[48] Lucas, S. R. (2001). Effectively maintained inequality: Education transitions, track mobility, and social 
background effects. American Journal of Sociology, 106(6), 1642-1690. https://doi.org/10.1086/321300 

[49] McHugh, M. L. (2012). Interrater reliability: The kappa statistic. Biochemia Medica, 22(3), 276-282. 
https://doi.org/10.11613/BM.2012.031 

[50] Miheso-O'Connor, M. K., Wanzala, M. N., & Kyalo, F. (2020). Teacher preparedness for CBC implementation in 
Kenya. East African Journal of Education Studies, 2(1), 45-61. 

[51] Ministry of Education. (2019). Sessional Paper No. 1 of 2019 on Reforming Education and Training in Kenya. 
Government Printer. 

[52] Ministry of Education. (2020). Guidelines for placement into senior secondary school pathways. Government 
Printer. 

[53] Mulwa, E. C., & Kalanda, K. (2020). Gender disparities in STEM education in Kenya. African Journal of Education 
and Practice, 6(3), 78-94. 

[54] Ngware, M. W., Ciera, J., Musyoka, P. K., & Oketch, M. (2015). The influence of classroom observational assessment 
on student achievement in Kenya. Assessment in Education: Principles, Policy & Practice, 22(1), 94-113. 
https://doi.org/10.1080/0969594X.2014.945183 

[55] Ngware, M. W., Mutisya, M., & Oketch, M. (2020). Patterns of teaching style and active teaching: Do they differ 
across subjects taught in low and high performing schools in Kenya? London Review of Education, 18(3), 327-
346. https://doi.org/10.18546/LRE.18.3.02 

[56] Nodine, T. R. (2016). How did we get here? A brief history of competency‐based higher education in the United 
States. The Journal of Competency‐Based Education, 1(1), 5-11. https://doi.org/10.1002/cbe2.1004 

[57] Oakes, J. (2005). Keeping track: How schools structure inequality (2nd ed.). Yale University Press. 

[58] Oakes, J., Gamoran, A., & Page, R. N. (1997). Curriculum differentiation: Opportunities, outcomes, and meanings. 
In P. W. Jackson (Ed.), Handbook of research on curriculum (pp. 570-608). Macmillan. 

[59] Oakes, J., & Saunders, M. (2008). Multiple pathways: Promising to prepare all high school students for college, 
career, and civic participation. Center for Education Policy Analysis, University of California Los Angeles. 

[60] Obwoya, J., & Wanzala, M. (2018). Competency-based curriculum reforms in Africa: Comparative analysis of 
Rwanda and Kenya. African Educational Research Network Journal, 18(2), 134-152. 

[61] OECD. (2012). Equity and quality in education: Supporting disadvantaged students and schools. OECD Publishing. 
https://doi.org/10.1787/9789264130852-en 

[62] OECD. (2015). The ABC of gender equality in education: Aptitude, behaviour, confidence. OECD Publishing. 
https://doi.org/10.1787/9789264229945-en 

https://doi.org/10.3102/0002831210361949
https://doi.org/10.1177/001698629203600204
https://doi.org/10.2307/2673185
https://doi.org/10.1086/321300
https://doi.org/10.11613/BM.2012.031
https://doi.org/10.1080/0969594X.2014.945183
https://doi.org/10.18546/LRE.18.3.02
https://doi.org/10.1002/cbe2.1004
https://doi.org/10.1787/9789264130852-en
https://doi.org/10.1787/9789264229945-en


World Journal of Advanced Engineering Technology and Sciences, 2026, 18(03), 412-429 

428 

[63] Oketch, M., Mutisya, M., Ngware, M., & Ezeh, A. C. (2014). Why are there proportionately more poor pupils 
enrolled in non-state schools in urban Kenya in spite of FPE policy? International Journal of Educational 
Development, 39, 23-32. https://doi.org/10.1016/j.ijedudev.2014.08.001 

[64] Oketch, M., & Ngware, M. (2012). Urbanization and education in East Africa. Africa Research Institute 
Counterpoints Series. 

[65] Oketch, M., & Somerset, A. (2010). Free primary education and after in Kenya: Enrolment impact, quality effects, 
and the transition to secondary school. CREATE Research Monograph No. 37. University of Sussex. 

[66] Onsomu, E. N., Muthaka, D. I., Ngware, 

[67] M. W., & Kosimbei, G. (2020). Stakeholder perceptions of Kenya's CBC reform. Journal of Education and Learning, 
9(4), 112-127. 

[68] Otieno, W. (2010). Kenya education since independence. In G. Eshiwani (Ed.), Education and development in 
Kenya: A historical perspective (pp. 23-45). Oxford University Press. 

[69] Palinkas, L. A., Horwitz, S. M., Green, C. A., Wisdom, J. P., Duan, N., & Hoagwood, K. (2015). Purposeful sampling 
for qualitative data collection and analysis in mixed method implementation research. Administration and Policy 
in Mental Health and Mental Health Services Research, 42(5), 533-544. https://doi.org/10.1007/s10488-013-
0528-y 

[70] Patrick, S., Kennedy, K., & Powell, A. (2016). Mean what you say: Defining and integrating personalized, blended 
and competency education. International Association for K-12 Online Learning. 

[71] Patton, M. Q. (2015). Qualitative research & evaluation methods (4th ed.). SAGE Publications. 

[72] Pfeffer, F. T. (2008). Persistent inequality in educational attainment and its institutional context. European 
Sociological Review, 24(5), 543-565. https://doi.org/10.1093/esr/jcn026 

[73] Phelan, P., Yu, H. C., & Davidson, A. L. (1994). Navigating the psychosocial pressures of adolescence: The voices 
and experiences of high school youth. American Educational Research Journal, 31(2), 415-447. 
https://doi.org/10.3102/00028312031002415 

[74] Protsch, P., & Solga, H. (2016). The social stratification of the German VET system. Journal of Education and Work, 
29(6), 637-661. https://doi.org/10.1080/13639080.2015.1024643 

[75] Pryce, J., & Keller, T. E. (2012). Interpersonal tone within school-based youth mentoring relationships. Youth & 
Society, 44(1), 96-116. https://doi.org/10.1177/0044118X10387857 

[76] Reeves, R. V. (2017). Dream hoarders: How the American upper middle class is leaving everyone else in the dust, 
why that is a problem, and what to do about it. Brookings Institution Press. 

[77] Republic of Kenya. (2017). Basic education curriculum framework. Kenya Institute of Curriculum Development. 

[78] Roderick, M. (2003). What's happening to the boys? Early high school experiences and school outcomes among 
African American male adolescents in Chicago. Urban Education, 38(5), 538-607. 
https://doi.org/10.1177/0042085903256221 

[79] Rosa, E. M., & Tudge, J. (2013). Urie Bronfenbrenner's theory of human development: Its evolution from ecology 
to bioecology. Journal of Family Theory & Review, 5(4), 243-258. https://doi.org/10.1111/jftr.12022 

[80] Roybal, V., Thornton, B., & Usinger, J. (2014). Effective ninth-grade transition programs can promote student 
success. Education, 134(4), 475-487. 

[81] Sahlberg, P. (2011). Finnish lessons: What can the world learn from educational change in Finland? Teachers 
College Press. 

[82] Schnabel, K. U., Alfeld, C., Eccles, J. S., Köller, O., & Baumert, J. (2002). Parental influence on students' educational 
choices in the United States and Germany: Different ramifications—same effect? Journal of Vocational Behavior, 
60(2), 178-198. https://doi.org/10.1006/jvbe.2001.1863 

[83] Schweisfurth, M. (2011). Learner-centred education in developing country contexts: From solution to problem? 
International Journal of Educational Development, 31(5), 425-432. 
https://doi.org/10.1016/j.ijedudev.2011.03.005 

[84] Sifuna, D. N. (1990). Development of education in Africa: The Kenyan experience. Initiatives Publishers. 

https://doi.org/10.1016/j.ijedudev.2014.08.001
https://doi.org/10.1007/s10488-013-0528-y
https://doi.org/10.1007/s10488-013-0528-y
https://doi.org/10.1093/esr/jcn026
https://doi.org/10.3102/00028312031002415
https://doi.org/10.1080/13639080.2015.1024643
https://doi.org/10.1177/0044118X10387857
https://doi.org/10.1177/0042085903256221
https://doi.org/10.1111/jftr.12022
https://doi.org/10.1006/jvbe.2001.1863
https://doi.org/10.1016/j.ijedudev.2011.03.005


World Journal of Advanced Engineering Technology and Sciences, 2026, 18(03), 412-429 

429 

[85] Sifuna, D. N., & Sawamura, N. (2010). Challenges of quality education in sub-Saharan African countries. Nova 
Science Publishers. 

[86] Sternberg, R. J. (2007). Intelligence, competence, and expertise. In A. J. Elliot & C. S. Dweck (Eds.), Handbook of 
competence and motivation (pp. 15-30). Guilford Press. 

[87] Sturgis, C., Patrick, S., & Pittenger, L. (2011). It's not a matter of time: Highlights from the 2011 Competency-
Based Learning Summit. International Association for K-12 Online Learning. 

[88] Tan, C. (2017). Meritocracy and elitism in a global city: Ideological shifts in Singapore. International Journal of 
Educational Development, 54, 7-14. https://doi.org/10.1016/j.ijedudev.2017.03.004 

[89] Temple, B., & Young, A. (2004). Qualitative research and translation dilemmas. Qualitative Research, 4(2), 161-
178. https://doi.org/10.1177/1468794104044430 

[90] Tenenbaum, H. R., & Ruck, M. D. (2007). Are teachers' expectations different for racial minority than for European 
American students? A meta-analysis. Journal of Educational Psychology, 99(2), 253-273. 
https://doi.org/10.1037/0022-0663.99.2.253 

[91] Tyton Partners. (2018). Time for class: The evolution of competency-based education. Tyton Partners. 

[92] Useem, E. L. (1992). Middle schools and math groups: Parents' involvement in children's placement. Sociology of 
Education, 65(4), 263-279. https://doi.org/10.2307/2112770 

[93] Uworwabayeho, A., Rubagiza, J., Kabano, J., & Jyambere, P. (2019). An analysis of teachers' competency-based 
teaching practices in Rwandan schools. International Journal of Learning, Teaching and Educational Research, 
18(9), 56-75. https://doi.org/10.26803/ijlter.18.9.4 

[94] Van de Werfhorst, H. G. (2011). Skill and education effects on earnings in 18 countries: The role of national 
educational institutions. Social Science Research, 40(4), 1078-1090. 
https://doi.org/10.1016/j.ssresearch.2011.03.004 

[95] Van de Werfhorst, H. G., & Mijs, J. J. B. (2010). Achievement inequality and the institutional structure of 
educational systems: A comparative perspective. Annual Review of Sociology, 36, 407-428. 
https://doi.org/10.1146/annurev.soc.012809.102538 

[96] Van den Bergh, L., Denessen, E., Hornstra, L., Voeten, M., & Holland, R. W. (2010). The implicit prejudiced attitudes 
of teachers: Relations to teacher expectations and the ethnic achievement gap. American Educational Research 
Journal, 47(2), 497-527. https://doi.org/10.3102/0002831209353594 

[97] Vavrus, F. (2009). The cultural politics of constructivist pedagogies: Teacher education reform in the United 
Republic of Tanzania. International Journal of Educational Development, 29(3), 303-311. 
https://doi.org/10.1016/j.ijedudev.2008.05.002 

[98] Vavrus, F., Thomas, M., & Bartlett, L. (2011). Ensuring quality by attending to inquiry: Learner-centered pedagogy 
in sub-Saharan Africa. UNESCO International Institute for Capacity Building in Africa Fundamentals of Teacher 
Education Development No. 4. 

[99] Wanzala, M. N. (2012). Unemployment among graduates in Kenya: Examining the disconnect between education 
and labor market. Journal of Social Sciences, 16(2), 128-140. 

[100] Wanzala, M. N., & Oketch, M. (2022). Implementation of competency-based curriculum in Kenya: Early evidence 
and stakeholder perspectives. African Journal of Education and Development, 12(1), 45-67. 

[101] Warschauer, M., & Matuchniak, T. (2010). New technology and digital worlds: Analyzing evidence of equity in 
access, use, and outcomes. Review of Research in Education, 34(1), 179-225. 
https://doi.org/10.3102/0091732X09349791 

[102] Welner, K., & Oakes, J. (2008). Structuring curriculum: Technical, normative, and political considerations. In F. M. 
Connelly, M. F. He, & J. Phillion (Eds.), The SAGE handbook of curriculum and instruction (pp. 91-112). SAGE 
Publications. 

https://doi.org/10.1016/j.ijedudev.2017.03.004
https://doi.org/10.1177/1468794104044430
https://doi.org/10.1037/0022-0663.99.2.253
https://doi.org/10.2307/2112770
https://doi.org/10.26803/ijlter.18.9.4
https://doi.org/10.1016/j.ssresearch.2011.03.004
https://doi.org/10.1146/annurev.soc.012809.102538
https://doi.org/10.3102/0002831209353594
https://doi.org/10.1016/j.ijedudev.2008.05.002
https://doi.org/10.3102/0091732X09349791

