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ABSTRACT 

This study investigated the potency of the culturo-techno-contextual approach (CTCA) as a paradigm for 
reducing student anxiety and improving academic performance in trigonometry, a topic widely regarded as 
challenging in mathematics. Using a quasi-experimental pretest-posttest non-equivalent groups design, data 
were collected from 119 Senior Secondary School II (SS2) mathematics students in Lagos State, Nigeria. 
Findings revealed that the experimental group taught with CTCA had a lower level of anxiety (M=11.28, SD = 
2.36 and performed significantly better (M = 20.72, SD = 3.26) in trigonometry than the control group, with a 
higher level of anxiety (M=16.31, SD = 2.79) and lower academic performance (M = 13.71, SD = 3.81). taught 
with the conventional method. These results validated the efficacy of adopting a cultural and contextual 
knowledge strategy for teaching mathematics. It is therefore recommended that teachers should integrate 
CTCA frameworks to improve students’ understanding of trigonometry. 

KEYWORDS: CTCA, Indigenous Paradigm, Mathematics Anxiety, Academic Performance. 
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1. INTRODUCTION 

Anxiety remains a pervasive barrier to effective 
learning across educational contexts, particularly in 
mathematics education. It is typically characterised 
by feelings of tension, apprehension, and fear that 
can significantly impair cognitive processing and 
academic performance (Ashcraft, 2002; Egara & 
Mosimege, 2025). Empirical evidence indicates that 
elevated anxiety levels undermine learners’ 
confidence, concentration, and overall achievement 
(Cruz et al., 2026; McCurdy et al., 2023). Within 
mathematics, this phenomenon manifests as 
mathematics anxiety, defined as the fear or tension 
that interferes with the manipulation of numbers and 
problem-solving. Studies have consistently 
identified mathematics anxiety as a critical factor 
contributing to poor learning outcomes (Barroso et 
al., 2021; Oladejo et al., 2023). 

A growing body of research attributes this 
challenge, in part, to the pedagogical approaches 
commonly employed in mathematics classrooms. 
Teacher-centred instructional methods, limited 
contextualisation of content, and inadequate 
pedagogical content knowledge have been identified 
as key contributors to students’ negative learning 
experiences (Odumosu et al., 2018; Samuel & Warner, 
2021). Despite numerous instructional innovations, 
including cooperative learning, concept mapping, 
project-based learning, and constructivist 
approaches, students’ performance in mathematics 
and related STEM subjects remains persistently low 
in many contexts (Awofala & Lawani, 2020; 
Kokotsaki et al., 2016; Torre et al., 2023). This 
persistent trend suggests the need for more 
contextually responsive and integrative pedagogical 
frameworks. 

Recent attention has therefore shifted towards 
culturally responsive teaching, which emphasises 
integrating learners’ cultural backgrounds and lived 
experiences into instructional practices. This 
approach has been shown to enhance student 
engagement, motivation, and achievement, 
particularly within African educational contexts 
(Ademola et al., 2023; Gbeleyi et al., 2022; Odekeye et 
al., 2025). Scholars such as Gay (2018) and Ladson-
Billings (2014) argue that meaningful learning occurs 
when students see their identities and experiences 
reflected in the curriculum. While culturally 
responsive teaching addresses the cultural 
dimension of learning, there remains a need to 
incorporate technological and contextual elements in 
a more structured, holistic manner. 

In response to this gap, the Culturo Techno 
Contextual Approach has emerged as an innovative 

pedagogical framework that integrates cultural 
relevance, technological tools, and contextualised 
learning experiences. By situating mathematical 
concepts within students’ sociocultural realities and 
leveraging digital resources, this approach can 
enhance conceptual understanding while reducing 
affective barriers, such as anxiety. 

Against this backdrop, the present study 
investigates the effectiveness of the Culturo Techno 
Contextual Approach in reducing students’ 
mathematics anxiety and improving academic 
performance in trigonometry. Specifically, the study 
addresses the research question: Does the use of the 
Culturo Techno Contextual Approach reduce 
mathematics anxiety and enhance students’ 
academic performance? The null hypothesis tested 
was that there is no statistically significant main 
effect of the treatment on students’ anxiety levels and 
academic performance in trigonometry. 

2. LITERATURE REVIEW 

2.1 The CTCA Operational Framework 

Peter Okebukola conceptualised the Culturo-
Techno-Contextual Approach (CTCA). It is a 
comprehensive pedagogical framework designed to 
promote students’ engagement and inclusiveness 
during the teaching process (Okebukola, 2020). 
CTCA was designed to address anxiety in science 
and science-related subjects by removing barriers to 
learning through the use of indigenous languages 
and contextual examples. The proponent of the 
CTCA argues that the primary goal of every teacher 
is to ensure that students understand the concepts 
taught in a meaningful manner. The approach is 
anchored in three interrelated concepts: (a) cultural 
alignment, which relies heavily on indigenous 
knowledge, (b) technological application, the 
intervention that makes teaching and learning 
effective and (c) contextual grounding, which 
includes the significant examples or case studies used 
to explain the content (See Figure 1). 

 
 
 
 
 
 
 
 
 
 

 
Figure 1: The framework of CTCA 
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These elements are systematically embedded 
within a particular instructional framework to 
promote students’ active participation, improve 
academic performance and advance equity in 
learning outcomes.  CTCA strongly emphasises 
inclusiveness by acknowledging learners’ cultural 
background, languages, diverse identities and lived 
experiences.  In the CTCA framework, culture is a 
component that integrates indigenous knowledge, 
language, and belief.  Teachers are expected to create 
meaningful experiences that draw on learners' 
sociocultural backgrounds to provide clearer 
explanations of the concepts. The aim is to establish a 
strong connection between the teacher's instruction 
and learners' cultural backgrounds to make the 
learning experience meaningful and relevant.  

Technological and media integration now plays a 
significant role in Africa. It is used to promote 
communication, collaboration, creativity, 
demonstration and to search for knowledge about 
the natural world. In today’s world, AI tools and 
social media have significantly improved students' 
learning outcomes. Learners now have a better 
understanding because they can independently 
search for knowledge online using different search 
engines, such as Google Chrome and Mozilla, or even 
watch YouTube. According to Hemal et al. (2024), 
technology-enabled platforms encourage learners' 
cognitive and behavioural engagement. So, one of the 
bases of CTCA is the integration of the technology 
used to improve the teaching and learning of difficult 
topics.  

The third component of the approach is the 
context, which refers to the learning environment in 
which the teacher provides instructions to learners.  
The contextual aspect of the CTCA framework is 
drawn from the learner's immediate and physical 
environment. Examples used should be localised to 
reflect students’ everyday experiences. Incorporating 
local examples into the teaching and learning process 
allows students to draw relevant connections 
between the taught content and practical scenarios in 
their immediate environment.  

2.2. Step-by-Step Procedure for Implementing 
CTCA in the Classroom 

The Culturo-Techno-Contextual Approach is 
implemented through a five-step, well-structured 
process that blends culture, technology, and learners' 
contextual environments. This followed the five-step 
process outlined in the model suggested in Figure 2 
to reduce students' anxiety and improve their 
academic performance in mathematics. 

Figure 2: CTCA implementation 

The first steps begin before the start of the actual 
class, when learners are introduced to the content 
and encouraged to reflect on cultural knowledge 
related to it from home. This includes indigenous 
practices, community experience and everyday belief 
related to the content. Learners are also allowed to 
use technology-enabled devices or platforms to 
search for relevant information to help them prepare 
well for the class.  

The second step begins at the start of the class, 
when learners are grouped by gender and ability to 
share their cultural reflections and information 
generated in their group. Someone from each group 
will present their ideas to the entire class. The teacher 
responds after each group presentation, offering 
meaningful cultural examples.  

The third step allows the teacher to make teaching 
and learning more practical by giving familiar 
examples or illustrations from the school 
environment to explain the lesson content. This 
allows the learners to connect with the content and 
real-life experiences for better understanding.  

The fourth step is designed for correcting any 
misconceptions. This allows the learners to revisit 
their earlier reflections while the teacher patiently 
clarifies any misunderstandings or areas of 
confusion. This stage ensures that learning of the 
content is accurate, meaningful, and well 
understood. 

In the fifth and final step, the teacher provides a 
short, clear summary of the class content via SMS or 
WhatsApp.  The implication of this approach is that 
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learning becomes completely learner-centred, where 
peer-led team learning is encouraged.  

2.3The Need for Cultural Responsiveness in 
Teaching Mathematics 

The need for cultural responsiveness in 
mathematics teaching stems from the recognition 
that learners construct new knowledge based on their 
existing experiences, values, and cultural 
understandings (Supriyanto et al., 2026). Teaching 
mathematics through culture acknowledges and 
utilises students' prior knowledge, enabling them to 
connect abstract mathematical concepts with familiar 
real-life experiences, thereby fostering deeper 
understanding and meaningful learning (Suherman 
et al., 2021). Culturally responsive teaching involves 
the deliberate integration of cultural considerations 
into curriculum content, learning environments, 
classroom interactions, instructional strategies, 
classroom management practices, and assessment 
processes (Ladson-Billings, 1999). Within 
mathematics education, this approach seeks to 
bridge the disconnect between formal mathematical 
knowledge and learners' cultural realities by 
incorporating students' cultural identities, traditions, 
and community-based knowledge into instructional 
practices (Abdulrahim & Orosco, 2019).  

Research has consistently demonstrated that 
students exposed to culturally grounded learning 
experiences engage more actively and meaningfully 
with mathematical concepts, resulting in improved 
understanding and participation (Luzano, 2025; 
Rigney et al., 2023). Furthermore, the Cultural 
Teaching and Community Approach (CTCA) has 
emerged as an effective instructional strategy for 
enhancing students' academic achievement in 
mathematics, as it promotes active learner 
participation, facilitates conceptual understanding, 
and helps address common misconceptions that 
often hinder learning (Odekeye et al., 2025; 
Okebukola, 2020; Oladejo et al., 2023). Consequently, 
culturally responsive mathematics instruction offers 
a pathway for making mathematics more relevant, 
accessible, and meaningful to diverse learners while 
improving educational outcomes. 

2.4 Theoretical Framework 

The Culturo-Techno-Contextual Approach 
(CTCA) is a framework in its own right, grounded in 
the principles of social constructivism and culturally 
relevant pedagogy. It is primarily drawn from 
Vygotsky’s theory of social constructivism and 
Ladson-Billings’ theory of culturally relevant 
pedagogy. According to Vygotsky (1978), learning 

occurs through social interaction, which is shaped by 
cultural context, language and engagement within 
the learners’ Zone of Proximal Development (ZPD). 
In line with this perspective, CTCA is designed to 
align with activities that will promote guided 
learning, social interaction, discussion and 
collaboration with more experienced people. It 
underscores the roles of social interaction and 
relevant behaviour in shaping one's knowledge 
relevant to the environment. Similarly, Ladson-
Billings (1995) argues that effective teaching should 
sustain learners’ cultural identities, promote 
academic success and foster critical awareness. 
CTCA integrates all these principles by connecting 
the students' cultural experiences with scientific 
learning through appropriate technological tools.  

3. METHODOLOGY  

3.1 Research design 

A quantitative data gathering method was 
employed in this study. The research design was a 
quasi-experimental design with pre-test and post-
test measures and non-equivalent random 
assignment of students to the experimental and 
control groups during data collection (Reichardt, 
2009). Only the experimental group in this study 
received an intervention before the posttest was 
administered to both groups. Quasi-experimental 
designs are commonly used in educational research 
because they provide strong internal validity 
through the use of experimental and control groups, 
while also supporting external validity by evaluating 
the intervention in real-world settings where random 
assignment is often not possible. The implication is 
that the results of such a study can be applied to 
similar educational settings while simultaneously 
addressing factors that could influence the accuracy 
or reliability of the results (Gopalan & Tyagi, 2020).  

3.2 Sample and instrumentation 

A total of 119 Senior Secondary School II (SS2) 
students participated in this study from two 
purposively selected government-owned schools in 
Lagos Education District V in Nigeria. The schools 
were selected due to convenience and proximity. SS2 
students in Nigeria are equivalent to Year 12 students 
in the United Kingdom or Grade 11 students in the 
United States. The students' intact classes were 
assigned to the control (n = 52; male = 25; female = 
27) and the experimental (n = 43; male = 20; female = 
23) groups nonrandomly (Reichardt, 2009).  The 
participants' average age was 16 years. SS2 students 
were selected for the study because the Lagos State 
Curriculum shows that they have not yet learned the 
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main concept of trigonometry. Yet, they should have 
learned it at their Junior Secondary School and have 
a background understanding of it. 

The Trigonometry Anxiety Scale was adapted 
from the Mathematics Anxiety Rating Scale and 
related mathematics anxiety instruments, such as the 
Abbreviated Mathematics Anxiety Scales developed 
by Hopko et al. (2003). For this study, the items were 
modified to reflect students’ cognitive, affective and 
physiological reactions specifically to trigonometry 
learning situations. The instrument was validated 
with the assistance of an instrument validation 
expert, comprising mathematics teachers and a test 
construction specialist, to ensure it measures what is 
expected to measure. The instrument was used to 
evaluate students' mathematics anxiety and to 
evaluate if the intervention used was able to reduce 
any math-related anxiety and improve academic 
performance by building their confidence.  The 
instrument was structured on a five-point Likert 
scale, with 10 positive and 10 negative words, to 
measure students’ level of trigonometry anxiety. The 
instrument was validated using SS2 students who 
were not part of the study group. This was done 
twice, with a two-week interval, to the same set of 
students. The data were then analysed using IBM 
SPSS version 23, and a reliability coefficient of 0.79 
was obtained.   

The second instrument is titled: Angle of 
Elevation and Depression Achievement Test 
(AEDAT). This instrument was developed to align 
with the Nigerian Secondary School Mathematics 
Curriculum to assess students' academic 
performance in trigonometry. The initial draft of the 
instrument contained 57 multiple-choice items, but 
through validation test construction with a specialist 
and contributions from three mathematics experts 
who are currently seasoned teachers at that level, the 
items were reduced to 40. These items were adapted 
from the National Examination Council and the West 
African Senior School Certificate Examination 
(WASSCE) mathematics past question papers. Each 
question carried equal marks, and students were 

allowed to choose the correct answer from options A-
D. Marks were awarded manually, with 1 point per 
correctly answered item. The instrument's reliability 
was assessed using the split-half method among 
students at the same level and with the same 
characteristics as the study sample. The coefficient of 
0.77 was obtained for the instrument using the 
Pearson product-moment correlation in IBM SPSS 
version 23.  The instrument included Section A to 
collect demographic information from the students 
and Section B to evaluate the behavioural objectives 
highlighted in the lesson for the research study. 

3.3 Data collection 

The study began by seeking permission from the 
appropriate authorities in the participating schools. 
After this, the Angle of Elevation and Depression 
Scale and the Angle of Elevation and Depression 
Achievement Test (pre-test) were administered to all 
the students in the control and experimental groups. 
The experimental group students were given an 
orientation about the treatment, the culturo-techno-
contextual approach. The purpose was to give them 
a basic understanding of how the teaching strategy 
works. After providing them with the necessary 
orientation, the treatment lasted 6 weeks, during 
which students learned trigonometry using 
indigenous knowledge.  These students were taught 
using the culturo-techno-contextual approach, while 
the control group received no treatment but used the 
traditional method.  

3.3.1 Treatment implementation in the 
experimental group 

The implementation was associated with cultural 
and contextual knowledge relevant to the teaching of 
angles of elevation and depression, using the five-
step procedure outlined by the CTCA 
(http://ctcapproach.com). Indigenous knowledge 
was used first to explain some trigonometric terms in 
Yoruba to help students develop a background 
understanding of the content. (See Table 1) 

Table 1: Showing indigenous trigonometric terminologies in Yoruba. 

S/N 
Trigonometry 

terms 
Yoruba translations Classroom understanding 

1 Trigonometry Ìṣirò igun mẹta 
Show a triangle with sides labelled and angles marked. Discuss ratios: sine, cosine, 

tangent 
 

2 Angle Igun 
Draw an angle at the intersection of two lines. Label the vertex and arms. 

 

3 Height / Altitude Gígùn / Iga 
Label the vertical side of a triangle or a building as height. 

 

4 Tangent Tánjẹ́ńtì 
Mark opposite and adjacent sides in a right triangle and note tan θ = 

opposite/adjacent. 
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5 Sine Sáìnì 
Mark opposite and hypotenuse sides in a right triangle, and note sin θ = 

opposite/hypotenuse. 
 

6 Cosine Kósáìnì 
Mark the adjacent and hypotenuse sides in Sine a right triangle and note cos θ = 

adjacent / hypotenuse. 
 

7 Latitude 
Ìpò àgbáyé / Ipele ilẹ́ 

 
Draw a globe with lines representing latitude north and south of the equator. 

 

8 Equator 
Ààrin ilẹ́ / Ẹ ́kó 

àgbáyé 
Draw the equator line on a globe, and label the Northern and Southern hemispheres. 

The cultural knowledge used to explain the angle 
of elevation was derived from the students’ 
immediate learning environment, common across 
many Nigerian communities, where school water 
tanks are mounted on a raised metal/ block stand. 
This refers to omi tánkì ilé-ìwé lórí irin. An average 
school in Nigeria usually have a water tank placed on 
a scaffolding structure to supply water to the school 
buildings. When a student stands on the school 
compound and looks up at the water tank, the line of 
sight forms an angle between the student’s 
horizontal eye level and the tank.  This situation 
represents the angle of elevation, which occurs when 
an observer looks upward from a lower position to 
an object above.  The angle of depression was drawn 
from the indigenous hunting practice common in 
rural areas of Nigeria, particularly in the Western 

region. This practice describes a hunter hiding in a 
tree watching to kill an animal below (ọ dẹ  tó jókòó 
lórí igi ń wo ẹ ranko ní isalẹ ). This illustrates a hunter 
observing an animal from the tree. The angle formed 
between the hunter’s horizontal line and the 
downward direction toward the animal represents 
the angle of depression, helping learners understand 
that it occurs when an observer looks downward 
from a higher position to an object below. These 
culturally familiar examples provide meaningful 
contexts for explaining trigonometric concepts. By 
linking mathematical ideas, such as angles of 
elevation and depression, to everyday indigenous 
experiences, learners can relate these concepts to 
their local environment in meaningful, scientific 
ways. (See Figure 3). 

 
Figure 3:  Cultural knowledge associated with angle elevation and depression 

The concept of the trigonometric ratio was further 
explained using the school environment. A student is 
asked to stand on the school field and look up at a 
tree, trying to estimate its height. The situation forms 
a right-angled triangle, which helps to explain 
trigonometric relationships.  In this scenario, the 
student's line of sight to the top of the tree forms the 

triangle's hypotenuse, the slanted side. The distance 
from the student to the base of the tree along the 
ground represents the adjacent side, while the tree's 
vertical height represents the opposite side of the 
triangle.  Using these contextual examples, students 
can understand trigonometric ratios. (See Figure 4). 
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Figure 4: Cultural knowledge associated with trigonometric 

ratios 

In this indigenous context, the height of the tree 
can be calculated using the tangent ratio if the 
distance from the student to the tree and the angle of 
elevation are known. This practical example helps 
learners understand how trigonometry can be used 
to measure the height of objects without climbing 
buildings, thereby enabling the practical, contextual 
application of trigonometric ratios in real-life 
situations.   

3.2.2. Non-treatment Condition in the Control 
Group 

The students in the control group were taught the 
same content with the same amount of time using the 
traditional methods. The content of angles of 
elevation and depression was handled by their 
teacher, including any elements of treatment or 
intervention that fall within the normal class teacher-
student discussions. The traditional method involves 
the teacher introducing the topic and explaining 
terms and definitions with examples, not unlike the 
way it used to be.  After both groups had their six 
weeks of teaching and learning. A posttest anxiety 
scale and a posttest achievement test were 
administered to them to measure the extent to which 
the two methods were effective.  

4. RESULTS  

Prior to conducting the Multivariate Analysis of 
Covariance (MANCOVA), a preliminary analysis 
was conducted to determine whether the 
assumptions required for MANCOVA were met. The 
assumption of normality was tested using the 
Shapiro–Wilk test. The results showed that post-test 
on the academic performance measure were 
normally distributed for the experimental group (W 
= 0.96, p > .05), but on the post-test anxiety measure, 
there was a violation of the assumption of normality 
(W = .936, p < .05). The assumption of equality of 
covariance matrices was also tested using Box’s M 

test. The results indicated that the covariance 
matrices of the dependent variables were equal 
across groups (Box’s M = 3.839, F = 1.249, p > .05). 
Further to the preliminary tests, Levene’s test of 
equality of error variances showed that the 
homogeneity of variance assumption was met on the 
measure of academic performance (F = .246, p > .05) 
but violated on the anxiety measure (F = 4.872, p < 
.05). However, despite these violations, MANCOVA 
was considered appropriate because of its 
robustness.  

To examine the baseline of the two groups before 
the treatment, students’ pre-test scores on 
mathematics anxiety and academic performance 
were analysed and the results showed that the 
experimental group (M = 32.80, SD = 4.22) and the 
control group (M = 32.85, SD = 4.74) had comparable 
levels of anxiety before the treatment Similarly, the 
pre-test academic performance scores of the 
experimental group (M = 5.98, SD = 2.33) and the 
control group (M = 5.81, SD = 2.39) were also very 
similar, indicating that the two groups were 
equivalent in academic performance prior to the 
treatment (See Table 2)  

Table 2: Showing the Pretest Mean and SD of 
Students’ Mathematics Anxiety & Academic 
Performance by Groups before the Treatment. 

 Academic performance Mathematics anxiety 

Group Mean SD Mean SD 

Control 5.98 2.33 32.80 4.22 

Experimental 5.81 2.39 32.85 4.74 

Total 5.91 2.35 32.25 4.48 

Furthermore, the efficacy of the CTCA on 
students’ mathematics anxiety and academic 
performance was evaluated using posttest anxiety 
and posttest academic performance scores. 
Following the treatment, the posttest means on the 
anxiety measure for both the experimental and 
control groups were compared. The results showed 
that the control group had a higher mean level on 
anxiety measure (M=16.31, SD = 2.79), when 
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compared to the experimental group (M=11.28, SD = 
2.36). This shows that the experimental group taught 
with a culturo-techno-contextual approach had a 
reduced anxiety level when compared with their 
counterparts taught with the traditional method. See 
Table 3. On the academic performance measure, the 
experimental group has recorded higher mean scores 
(M = 20.72, SD = 3.26) than the control group (M = 
13.71, SD = 3.81). 

Table 3: Showing the Mean and SD of Students’ 
Mathematics Anxiety & Academic Performance by 

Groups after the Treatment. 
 Academic performance Mathematics anxiety 

Group Mean SD Mean SD 

Control 13.71 3.81 16.31 2.79 

Experimental 20.72 3.26 11.28 2.36 

Total 16.88 4..98 14.03 3.61 

Despite differences in the mean scores on both 
academic performance and anxiety measures, the 
data were entered into a MANCOVA with two 
dependent variables: academic performance and 
anxiety. The results from MANCOVA showed that 
the Pillai's Trace attained significant F (2, 90) = 91.29, 
p < .05.  The univariate Fs associated with 
achievement F(1, 91) = 93.344, p < .05 and anxiety F 
(1, 91) = 87.042, p < .05 measures both attained 
statistical significance, respectively. Hence, the null 
hypothesis stating that treatment has no significant 
effect on students’ anxiety and academic 
performance was rejected. 

Table 3: Showing the Summary of Multivariate Test 
Statistics for Group Effect. 

Group 
Pillai’s 
Traces 

.67 91.29b 2.00 90.00 .00 182.57 1.00 

Table 4: Table 4 showing analysis of between-subjects effects for group differences. 
Source Dependent Variable Type III Sum of Squares Df Mean Square F Sig. Noncent. Parameter Observed Powerc 

Corrected Model 
Posttest Anxiety 600.32a 3 200.11 29.06 .00 87.18 1.00 

Posttest Achievement 1211.39b 3 403.78 32.39 .00 97.18 1.00 

Intercept 
Posttest Anxiety 2555.80 1 2555.80 371.18 .00 371.18 1.00 

Achievement 2996.70 1 2996.70 240.4 .00 240.40 1.00 

Pretest Anxiety 
Posttest Anxiety 3.79 1 3.79 .55 .46 .55 .11 

Achievement .783 1 .78 .063 .80 .063 .057 

Pretest Achievement 
Posttest Anxiety 2.04 1 2.0 .297 .59 .297 .084 

Achievement 54.95 1 54.95 4.41 .04 4.40 .55 

Group 
Posttest Anxiety 599.33 1 599.33 87.04 .00 87.042 1.00 

Achievement 1163.56 1 1163.56 93.34 .00 93.34 1.00 

Error 
Posttest Anxiety 626.58 91 6.89     

Achievement 1134.34 91 12.47     

a. R Squared = .49 (Adjusted R Squared = .47) 

b. R Squared = .52 (Adjusted R Squared = .50) 

c. Computed using alpha = .05 

5. DISCUSSION 

The primary objective of this study was to 
examine the feasibility of the Culturo Techno 
Contextual Approach in reducing students’ anxiety 
and enhancing academic performance in 
trigonometry. The findings indicated that students 
who were taught trigonometric concepts such as 
angle of elevation and angle of depression using this 
approach experienced significantly lower levels of 
anxiety and achieved higher academic performance 
than those exposed to the conventional lecture 
method. These results underscore the effectiveness of 
the Culturo Techno Contextual Approach in creating 
an engaging and supportive learning environment 
that promotes active participation and facilitates 
meaningful understanding of mathematical 
concepts. Collectively, the study provides empirical 
support for integrating culturally relevant, 

technology-driven pedagogies into mathematics 
instruction to improve students’ affective and 
cognitive learning outcomes. 

These findings are consistent with earlier studies 
by Allename et al. (2022), Oladejo et al. (2021), and 
Onowugbeda et al. (2023), which reported that the 
effectiveness of the Culturo Techno Contextual 
Approach across various science subjects contributes 
to reduced learning anxiety. The present study 
further reinforces the argument that instructional 
strategies grounded in culturally relevant pedagogy 
can significantly enhance both affective and 
cognitive learning outcomes. 

The effectiveness of the Culturo Techno 
Contextual Approach may be attributed to its 
emphasis on linking academic content with students’ 
cultural backgrounds, indigenous knowledge, and 
real-life experiences. Trigonometry is often perceived 
as abstract and difficult; however, integrating 
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cultural elements into this approach enabled 
students to develop a more meaningful, contextually 
grounded understanding of key concepts. This 
supports the positions of Abdulhadi et al. (2023), 
Agbanimu et al. (2025), Brown et al. (2019), Ige et al. 
(2025), Ladson-Billings (1995, 2021), Odekeye et al. 
(2025), Okebukola et al. (2022), and Onowugbeda et 
al. (2024). Also, Peter et al. (2025) found that students 
demonstrate higher levels of motivation and 
improved learning outcomes when instruction 
incorporates culturally relevant strategies and 
contextualised examples. Ademola et al. (2023) 
reported that CTCA enhanced students’ retention of 
nuclear chemistry concepts and found no significant 
differences by gender or interaction effects.  Awaah 
et al. (2023) showed that CTCA was effective in 
improving entrepreneurship education in Ghana. 

Furthermore, all these show that the cultural 
dimension of the Culturo Techno Contextual 
Approach facilitated students’ ability to relate 
trigonometric concepts to familiar experiences such 
as measuring height and distance, observing slopes, 
and applying ratios in everyday contexts. This 
contextualization not only enhanced conceptual 
understanding but also reduced anxiety associated 
with learning abstract mathematical ideas. This 
finding aligns with Gbamanja's (2014) assertion that 
the use of cultural knowledge and locally available 
resources enhances African learners’ understanding 
of scientific concepts. Collectively, these results 
highlight the critical role of culturally responsive 
instruction in promoting student engagement, 
conceptual clarity, and overall academic success. 

By connecting contextual examples to the 
concepts being learned, this approach enables 
students to recognise and value their own 
contributions while drawing on relevant real-life 
experiences, including indigenous knowledge 
shared by community resource persons prior to 
classroom instruction. Such engagement fosters a 
sense of ownership and relevance in the learning 
process, thereby strengthening conceptual 
understanding. This finding is consistent with 
Vygotsky’s (1978) sociocultural theory, which posits 
that knowledge is constructed through active 
engagement and social interaction within a cultural 
context. 

In addition, some students reported accessing 
instructional content on online platforms before 
classroom activities. This integration of technology 
represents another important dimension of the 
learning process, as it supports the development of 
prior knowledge and prepares students for more 
meaningful classroom engagement. This observation 

aligns with the findings of Ajayi et al. (2023), 
Onowugbeda (2025), Odekeye et al. (2025), Oladejo 
et al. (2025), Ugwuoke et al. (2024), and Peter et al. 
(2025), which indicate that the incorporation of 
technology in instruction facilitates access to digital 
resources such as YouTube and other educational 
videos. Such resources help simplify complex 
concepts, enhance students’ readiness to learn, and 
promote more productive teacher-student 
interaction during classroom instruction. 

Mathematics is inherently embedded within 
cultural contexts, as students bring diverse 
experiences and prior knowledge that shape their 
understanding and foster emotional connections to 
learning. One of the key components of the Culturo 
Techno Contextual Approach is its emphasis on 
group and cooperative learning, which contrasts 
with the conventional lecture-based approach 
characterised by one-way communication 
(Puspitarini et al., 2021). In traditional settings, 
limited opportunities for participation may lead to 
poor comprehension and the development of 
negative attitudes, thereby increasing learning 
anxiety. In contrast, the Culturo Techno Contextual 
Approach provides learners with opportunities to 
actively express their ideas, share reasoning, and 
engage in collaborative problem-solving within their 
groups. This process enhances communication skills, 
promotes a sense of responsibility, and encourages 
active participation in the learning process. 

The findings of this study, in conjunction with 
existing literature, suggest that the Culturo Techno 
Contextual Approach has strong potential to 
improve students’ understanding across STEM 
disciplines, as instruction is grounded in the 
sociocultural realities of the learners. This position is 
supported by Di Natale et al. (2020) and García 
Martínez et al. (2019), who emphasised that 
contextualised learning enhances both 
comprehension and retention. By situating learning 
within familiar contexts, students are better able to 
internalise abstract concepts and apply them 
meaningfully. 

The consistent application of culturally and 
contextually responsive teaching strategies can 
significantly reduce students’ anxiety while 
improving academic performance. Such approaches 
enable learners to deliberately connect indigenous 
knowledge and cultural practices with formal 
academic content. As noted by Chang and Brickman 
(2018), collaborative learning environments promote 
deeper understanding by allowing students to draw 
on diverse perspectives and experiences. This 
process further facilitates the retrieval and 
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application of relevant indigenous knowledge, 
thereby enhancing students’ overall comprehension 
and engagement in mathematics learning. 

5.1 Theoretical and Practical Contributions 

The findings of this study identify the urgent need 
to shift the teaching and learning of mathematics 
concepts, such as trigonometry, away from 
traditional approaches and toward more inclusive, 
culturally responsive, and technologically integrated 
approaches. The Culturo-Techno-Contextual 
Approach components provide a framework that 
connects students' indigenous experiences and the 
dynamic, application-oriented nature of 
mathematical concepts. Specifically, the study 
showed that teachers who used culturally based 
teaching strategies, such as CTCA, provided a strong 
nexus between classroom instruction and students’ 
socio-cultural experiences. Although the study's 
findings may not be generalisable due to the sample 
size, the implications of this result can significantly 
enhance teaching instruction.  The government and 
policymakers should incorporate indigenous 
knowledge, with contextual examples, into the 
national educational policy. CTCA can be developed 
into a teaching strategy toolkit for African teachers, 
and, more importantly, continuous professional 
development, training, and workshops should be 
encouraged to equip educators with the knowledge 
and skills to implement CTCA. Curriculum 
developers and implementers should be equipped 
with robust tools for assessing diverse cultural 
practices while simultaneously promoting the 
systematic integration of such strategies into 
instructional processes. 

5.2 Limitations and recommendations for 
further research 

The study was limited to investigating the efficacy 
of CTCA on a single topic: trigonometry, a concept in 
secondary school mathematics widely recognised as 

difficult for students and teachers. The study 
involved a relatively small number of participants, 
and the intervention was similarly short. The 
researchers acknowledge that these factors represent 
significant limitations and may, to some extent, limit 
the generalizability of the findings.   

Nevertheless, the researchers recommend that 
further research be conducted in Nigeria and in other 
regions within and outside Africa to examine the 
effectiveness of this strategy on other challenging 
concepts in mathematics and other STEM subjects. 
Such research should utilise a larger sample and a 
longer intervention period. Furthermore, the 
researcher recognises that another limitation of the 
current study is its reliance solely on quantitative 
data. Further study adopting a mixed-methods 
approach, combining both quantitative and 
qualitative data, would provide a more 
comprehensive understanding of the treatment's true 
effectiveness. 

 5.3. Conclusion  

Through the findings of this study, the researchers 
concluded by suggesting that using a culturo-techno-
contextual approach – a pedagogy that is both 
culturally relevant and context-specific will be 
effective for reducing students’ anxiety and 
improving their academic performance with topics 
perceived as difficult. This study also provides deep 
insight into the importance of collaborative learning 
and group activities.  Encouraging students from 
diverse cultural backgrounds to interact with one 
another also improves their communication skills 
and critical reasoning. Anxiety stems most from a 
lack of confidence, which affects students' 
performance.  To mitigate this, teachers and 
educators should foster an inclusive learning 
environment that encourages participation, provides 
opportunities for collaboration, asks questions and 
engages students actively in the learning process.  
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