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ABSTRACT 
 
There have been several efforts and interventions through research to introduce novel interventions in 
teaching and learning strategies by educators around the globe using different types of methods. 
However, many factors are linked to different academic achievements and attitudes to learning in 
academic environment. This study investigated if the use of Culturo-Techno-Contextual Approach (CTCA), 
a learning strategy invented by an African scholar who incorporates the use of cultural knowledge 
(indigenous knowledge), drawing from the immediate environment to illustrate teaching, and technology 
to better strengthen learning. The Peer-Led Team Learning (PLTL), a method involving peer learning 
strategy, if the interventions would enhance the academic achievement and attitude of students in senior 
secondary school. The purpose of this study is to examine the effects of culturo-techno-contextual 
approach (CTCA) and peer-led team learning (PLTL) in teaching and learning of machine language, a 
difficult conception senior secondary school. The concept is one of the foundation concept in advancing 
machine learning. A total of 207 computer studies students in senior secondary year two (S. S. S.II) 
comprising 106 females and 101 males participated within the study. The research design was quasi-
experimental (a pre-test post-test non-equivalent group) design. The instrument used to gather data was 
the machine language attitudes questionnaire (MLAQ) and machine language achievement test (MLAT) 
which had a reliability coefficient of 0.65. There are two experimental groups and they were taught 
separately with CTCA and PLTL while the control group was taught with the lecture method. The pre-test 
and post-test scores collected were analysed using mancova since the participants were not randomly 
assigned to the groups. The study found a statistically significant difference in machine language 
achievement of students taught using CTCA, PLTL, and the Lecture method. [F (2, 203) = 3.18; p < .05]. 
Post hoc comparisons using Scheffe test indicated that the mean score for the CTCA group (M = 21.61, 
SD = 3.98) was statistically significantly different (alpha .045) from the PLTL group (M = 19.90, SD = 
4.06). The study also found that there is a statistically significant difference within the machine language 
attitude of students taught using CTCA, PLTL, and the Lecture method. [F (2, 204) = 4.59; p < .05]. Post 
hoc comparisons using Scheffe test indicated that the mean score for the CTCA group (M = 53.85, SD = 
4.92) was statistically significantly different (alpha .013) from the PLTL group (M = 51.29, SD = 5.18). 
However, the one-way MANCOVA results multivariate F (Pillai’s Trace) was not significant [F = 0.49; p > 
0.05] univariate on achievement [F (1, 203) = 0.72; p > 0.05] and on attitude [F (1, 203) = 0.36; p > 
0.05] did not attain a statistical significance different in terms of gender. The study concluded that with 
the utilisation of CTCA and PLTL, educators could capitalise on the assets of the CTCA and PLTL to 
demonstrate how it might be employed as a pedagogical design for enhancing the achievement and 
attitude of students in computer studies and other science subjects which are offered at the senior 
secondary schools. 
 
Keywords: Culturo-Techno-Contextual Approach (CTCA); Peer-Led Team Learning (PLTL); Machine  

    Language; Collaborative. 
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1. INTRODUCTION  
 
Students need to study four compulsory "cross-cutting" core courses and four available areas of 
focus. The following subjects are required: English language, mathematics, civic education, and 
one trade/entrepreneurship course. The specialisation subjects accessible include humanities, 
science and mathematics, technology, and business studies in the Nigeria national restructured 
curriculum as a result of reform in 2014 (Ogunode, 2020). It is worth noting that science 
education is essential for every country's development, which is why it must be prioritised in all 
educational institutions. Many developing nations have achieved great achievements in science 
and technology as a result of scientific education. Sputnik's launch on October 4, 1957, would 
not have been feasible if the Russian government had not prioritised science education 
(Onyema, Eucheria, Obafemi, Sen, Atonye, Sharma, &Alsayed, 2020). 
 
Computer science is the study of computer devices' theory, nature, use, and analysis. 
Understanding the machine, its function, what it can do, how it can do it, and why it is doing it 
are all addressed in the high school computer studies curriculum (Saka, Onanuga, Adebanjo, 
&Olanrewaju, 2020). The machine is a technological breakthrough that, owing to stored 
programs, can execute some of the human's intellectual functions well beyond human 
capabilities (Oribhabor, 2020). It is therefore critical to cater to the requirements of the learners 
as well as the diverse needs of the whole student body by considering the academic system 
need specifications (Erümit&Çetin, 2020) providing a particular perspective, or lens, through 
which a concept such as culturo-techno-contextual approach (CTCA) can be explained (Durbarry, 
2017).  
 
There are many various lenses that may be used to define ideas and explain phenomena like 
CTCA, including psychology theories, social theories, organizational theories, cultural theories, 
technological theories, and, of course, numerous philosophies (Rogozinsky, 2016). The CTCA 
strategy includes incorporating the culture, technology, and context frameworks. It is worth 
noting that the first stage occurs before class, whilst the last step occurs after class which is not 
defined by the four walls of the classroom. 
 
1.1 Steps in CTCA 

1. Inform students ahead of time of the topic to be learned in class. Ask each student to 
(a) reflect on indigenous knowledge or cultural practices and beliefs associated with the 
topic or concept. Students should be made aware that such reflections are to be shared 
with others in class when the topic is to be taught; (b) using their mobile phones or other 
internet-enabled devices, search the web for resources relating to the lesson (first 
technology flavour of the approach). 

2. At the start of the lesson and after the introduction by the teacher, students are grouped 
into mixed-ability, mixed-sex groups to share individual reflections on (a) the indigenous 
knowledge and cultural practices and beliefs associated with the topic, and (b) 
summaries of ideas obtained from web resources. All such cultural and web-based 
reflections are documented and presented to the whole class by the group leaders. The 
teacher wraps up by sharing his/her indigenous knowledge and cultural practices 
associated with the topic.  

3. The teacher progresses the lesson, drawing practical examples from the immediate 
surroundings of the school. Such examples can be physically observed by students to 
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make science (or any subject) real. This is one of the “context” flavours of the approach. 
The teacher should sprinkle delivery with some content-specific humour.  

4. As the lesson progresses, the class is reminded of the relevance of the indigenous 
knowledge and cultural practices documented by the groups for meaningful 
understanding of the concepts. If misconceptions are associated with cultural beliefs, 
they are cleared by the teacher.  

5. At the close of the lesson, the teacher sends a maximum 320-character summary of the 
lesson (two pages) via SMS or WhatsApp to all students. After the first lesson, student 
group leaders are to send such messages. This is another of the technology flavours of 
the approach. 

 
Peer-led Team Learning (PLTL), on the other hand, is an integrated training model for a peer-
leading classroom. PLTL recruits a student who has already performed well in the course into a 
peer leader: a student who conducts weekly workshops with six to twelve students for discussion 
and problem-solving. The PLTL model was created at New York City College for General 
Chemistry in the early 1990s and became a globally known and reproduced model for STEM 
training to date (Gosser, 2012). 
 
1.2 Scientific Learning and Discovery in PLTL 
Traditional, lecture-oriented instruction stands in stark contrast to the process of scientific 
discovery, which builds on prior knowledge but requires vigorous debate and discussion without 
slavish adherence to authority. Understanding depends on the evidence, our ability to work with 
models, and to build a consensus. Students, however, often work in isolation, and the lecture 
model does little to change that behavior (Gosser, 2012).  
 
The experience of students has little of the lively interchange that makes science attractive and 
engaging. PLTL changes that dynamic by introducing a forum where students can engage in 
scientific discourse. The peer-led workshop in an introductory course can be considered parallel 
to a “research group meeting” for a research group member (Gosser, 2012). 
 
1.3 Social Dimension in PLTL 
Peer-led Team Learning (PLTL) also highlights the deep social character of learning. The concept 
of effective teaching is in the zone of proximal development (Vygotsky, 1987). It is particularly 
appropriate to the dynamics of PLTL and is described as the gap between the level of effective 
development as established by independent problem solving, and the level of potential 
development as determined by it (Gosser, 2012). In the quotes from the PLTL focal groups of 
students, this concept of ZPD has echoed: "leaders know where you come from" and "[leaders] 
know the way you see things." 
 
1.4 Theory of Optimal Learning in PLTL 
Peer-led Team Learning (PLTL) is based on cognitive science theories that emphasise the 
importance of facilitated active engagement. The following characteristics have been 
summarised (Momennejad, Otto, Daw, & Norman, 2018) as the optimal learning environment: 

 Provide a high level of interaction and feedback  
 Motivate  
 Maintain a constant sense of challenge 
 Create a sense of direct engagement  
 Provide task-appropriate tools 
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The PLTL environment has the potential to meet all of these optimal learning characteristics 
(Gosser, 2012). 
 
1.5 Collaborative Learning Techniques 
The goal of implementing collaborative learning strategies is to increase engagement, achieve 
goals, and enable each group member to participate completely. To get students involved and 
keep them on track, group assignments can be used in combination with collective learning 
strategies. To engage students and keep them on board with the lesson goal, group assignments 
can be used in combination with collective learning strategies. The Peer-Led aims to spark 
conversation and promote participation without interrupting. For any of the various forms of 
group learning strategies, use guided questioning (Costanza, Lelbrecht, Cooper & Sanders, 
2009). 
 
1.6 Purpose of the study 
The educational industry has reached new heights, allowing learning institutions to develop a 
generation capable of competing in today's technological environment. Therefore, the objectives 
of the study are to investigate the impact of Culturo-Techno-Contextual Approach (CTCA) and 
Peer-Lead Team Learning (PLTL) on the achievement; and attitude of students towards learning 
of machine language. Also to check if gender has any significant effects on students 
achievement and attitude towards learning of machine language when using Culturo-Techno-
Contextual Approach (CTCA) and Peer-Lead Team Learning (PLTL)  strategy. 
 
1.7 Hypothesis:  
HO1: There will be no statistically significant difference in the achievement of students taught 
machine language using the (a) CTCA (b) PLTL, and (c) Lecture methods. 
 
HO2;  There will be no statistically significant difference in the attitude of students taught 

machine language using the (a) CTCA (b) PLTL, and (c) Lecture methods. 
 
HO3;  There will be no statistically significant effect of gender difference on students taught 

machine language using the (a) CTCA (b) PLTL, and (c) Lecture methods. 
 
Machine language is a topic or concept in computer science education that deals with teaching 
and studying 0s and 1s system programming. Machine language, is largely concerned with 
computer programming. It is the language that a computer understands. It is really difficult to 
be comprehend by humans, but it is the only language in which the computer can function. 
Machine language is generated or executed by programming languages. As said earlier, it is 
made up of binary digits for instructions and data. Machine language is usually presented in 
hexadecimal format to make it easier to read.  
 
Furthermore, Plonus (2020), explained that programming languages connect human cognitive 
processes to the binary words of machine language that control computer activities, or 
instructions supplied by a programmer that the computer can execute. It is worth knowing that, 
this is what is expected of the secondary student to understand and pass the examination when 
given. It is therefore necessary to find another teaching and learning strategy that will 
complement or replace the normal lecture method in the teaching and learning in secondary 
school. Also, a study by Okebukola, Ige, Oyeyemi, Olusesi, Owolabi, Okebukola, and Osun, (2016) 
reported that the concept was among the difficult topic in the computer studies curriculum in 
the secondary school. 
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2. METHODOLOGY 
 
The study employed a mixed-methods. The use of the quantitative and qualitative approaches 
in combination or all together to provides a better understanding of research problems and or 
complex phenomena than either approach alone (Jaiyeola, 2020). The target population of the 
study comprises all senior secondary school students in Lagos State while 207 senior secondary 
schools two students (S. S.S. 2) were randomly selected from both public and private schools. 
 
First, the study employed the conduct of pre-tests (achievement and attitude) to understand the 
entry-level of the students, eliciting both achievement and attitude information from the 
students regarding how they perceive and perform academically from the topics or concepts of 
machine language. Further, the treatments (CTCA and PLTL) were implemented for the 
experimental groups while the control was taught with the conventional lecture method. The 
treatments lasted for three weeks: the CTCA group had 45 minutes of contact with the teacher 
every week covering three topics; the PLTL group had an average of 60 minutes of contact with 
their team led (a team of 10 students of seven groups) every week covering same three topics. 
Before the implementation of the PLTL strategy, seven students in higher class that had 
excellent grades in computer studies were taken through a two-week training programme on the 
implementation of the PLTL. The control group was taught with the normal conventional lecture 
method. 
 
Three lessons were held over the weekends and were posttests. The administration of the tests 
was carried out with care with no observable differences in the process, especially for the groups 
in terms of the time allocated, the supervisor, and the willingness of the students to take the 
tests. The classroom environment was free from distractions, boredom, and fatigue in other to 
improve tests reliability. 
 
3. DATA ANALYSIS AND RESULTS  
 
The data sets generated during data collection for the study were analysed using IBM SPSS 
version 23 software. The descriptive statistics in terms of gender (Female 51% and male 49%) 
was stated in the study (see Table 1). This implies that more female students participated in the 
study than the male students. The data for the first research question which sought to 
investigate if the significant impact of Culturo-Techno-Contextual Approach (CTCA) and Peer-
Lead Team Learning (PLTL) on achievement and research question two were analysed using 
analysis of covariance (ANCOVA). Since an intact class was used and students were not 
randomised, it was expedient to use ANCOVA to partial out the initial differences between the 
groups. Having confirmed that the test of normality (P > .05) for achievement and attitude. The 
test of Equality of Covariance (Box’s M) [F = .89; P > .05]. The one-way MANCOVA results 
multivariate F (Pillai’s Trace) was not significant [F = .49; p > 0.05] univariate on achievement 
[F (1, 203) = 0.13; p > 0.05] and on attitude [F (1, 203) = .83; p > 0.05] failed to attain a 
statistical significance for the gender (see Table 11). 
 
Sex (Gender) 
This is one of the moderating variables in the study. Data received here were appropriately 
segmented in terms of the student gender. That is, to female or male students. A coded number 
'1' was allotted to males while '2' was allotted to females when coded in Microsoft Excel sheet 
before being transferred to IBM/SPSS version 23 for further analysis. 
 
 



Proceedings of the LASUSTECH 30th iSTEAMS Multidisciplinary Innovations Conference, 2022 
ISBN- 978-978-57388-7-2 

 
 
 

281 
 

Table 1: Descriptive Statistics of Sex 
Sex Code N % 
MALE 1 101 49 
FEMALE 2 106 51 
Total  207 100 

 
 
 
Hypothesis one 
There will be no statistically significant difference in the achievement of students taught 
machine language using the (a) CTCA (b) PLTL, and (C) lecture methods. 
 
 
 
Table 2: Descriptive Statistics of Training method mean and standard deviation 
Training method Mean Std. Deviation N 
CTCA 21.61 3.98 71 
PLTL 19.90 4.06 70 
LECTURE 20.62 4.06 66 
Total 20.72 4.08 207 

 
 
 
Table 3: Analysis of Covariance of the total Achievement tests of the Groups 
Source Type III 

Sum of 
Squares 

df Mean Square F Sig. 

Corrected Model 113.83 3 37.95 2.33 .08 
Intercept 2201.46 1 2201.46 135.00 .00 
Pre-Test  Achievement 
Score 

10.44 1 10.44 .64 .43 

Training Method 104.36 2 52.18 3.18 .04 
Error 3310.35 203 16.31   
Total 92250.00 207    
Corrected Total 3424.18 206    

 
 
 
Table 4: ANOVA test of total achievement score 
 Sum of Squares Df Mean Square F Sig. 
Between Groups 103.40 2 51.70 3.18 .04 
Within Groups 3320.79 204 16.29   
Total 3424.18 206    
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Table 5: Post hoc test 
(I) Training method (J) Training method Mean Difference (I-J) Std. Error Sig. 

CTCA PLTL 1.71 .68 .045 
LECTURE .98 .69 .363 

PLTL CTCA -1.71 .68 .045 
LECTURE -.72 .69 .582 

LECTURE CTCA -.98 .69 .363 
PLTL .72 .69 .582 

 
4. REPORT OF FINDINGS 
 
The one-way ANCOVA results showed significant difference in machine learning achievement of 
students taught using CTCA, PLTL, and the Lecture method. [F (2, 203) = 3.18; p < .05](See 
Table 3 and Table 4). Post hoc comparisons using Scheffe test indicated that the mean score 
for the CTCA group (M = 21.61, SD = 3.98) (see Table 2) was statistically significantly different 
(alpha .045) (see Table 5) from the PLTL group (M = 19.90, SD = 4.06) (see Table 2). 
 
Decision 
Hypothesis one stated that there will be no statistically significant difference in the achievement 
of students in machine language taught using the (a) CTCA (b) PLTL, and (C) lecture method. 
Hypothesis one is therefore rejected since there is a statistically significant difference in 
machine learning achievement of students taught using CTCA, PLTL, and the Lecture method. 
 
Hypothesis two 
There will be no statistically significant difference in the attitude of students taught machine 
language using the (a) CTCA (b) PLTL, and (c) Lecture methods. 
 
 
Table 6: Descriptive Statistics of Training method mean and standard deviation 
Training method Mean Std. Deviation N 
CTCA 53.85 4.92 71 
PLTL 51.29 5.18 70 
LECTURE 52.11 5.27 66 
Total 52.43 5.21 207 

 
 
Table 7: Analysis of Covariance of the total attitude tests of the Groups 
Source Type III Sum of 

Squares 
Df Mean 

Square 
F Sig. 

Corrected Model 240.75 2 120.38 4.59 .011 
Intercept 568070.75 1 568070.75 21669.7

7 
.000 

Training Method 240.75 2 120.38 4.59 .01 
Error 5347.84 204 26.22   
Total 574506.00 207    
Corrected Total 5588.59 206    
a. R Squared = .043 (Adjusted R Squared = .034) 
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Table 8: ANOVA test of total attitude score 
 Sum of Squares Df Mean Square F Sig. 
Between Groups 240.75 2 120.38 4.59 .01 
Within Groups 5347.84 204 26.22   
Total 5588.59 206    

 
Table 9: Post hoc test 
(I) Training method (J) Training method Mean 

Difference (I-J) 
Std. Error Sig. 

CTCA PLTL 2.56 .86 .013 
LECTURE 1.74 .88 .142 

PLTL CTCA -2.56 .86 .013 
LECTURE -.82 .88 .647 

LECTURE CTCA -1.74 .88 .142 
PLTL .82 .88 .647 

 
Report of findings 
The one-way ANCOVA results showed significant difference in machine learning attitude of 
students taught using CTCA, PLTL, and the Lecture method. [F (2, 204) = 4.59; p < .05] (See 
Table 7 and Table 8). Post hoc comparisons using Scheffe test indicated that the mean score 
for the CTCA group (M = 53.85, SD = 4.92) (see Table 6) was statistically significantly different 
(alpha .013) (see Table 9) from the PLTL group (M = 51.29, SD = 5.18) (see Table 6). 
 
Decision 
Hypothesis two stated that there will be no statistically significant difference in the attitude of 
students in machine language taught using the (a) CTCA (b) PLTL, and (C) lecture method. 
Hypothesis two is therefore rejected since there is a statistically significant difference in attitude 
of students in learning machine language using CTCA, PLTL, and the Lecture method. 
 
Hypothesis three 
There will be no statistically significant effect of gender difference on students taught machine 
language using the (a) CTCA (b) PLTL, and (c) Lecture method 
 
Table 10: Descriptive Statistics of Training method mean and standard deviation 
 Sex Mean Std. Deviation N 
Total Achievement Score MALE 20.82 4.22 101 

FEMALE 20.61 3.95 106 
Total 20.72 4.08 207 

Total Attitude Score MALE 52.00 5.37 101 
FEMALE 52.83 5.04 106 
Total 52.43 5.21 207 
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Table 11: Analysis of Covariance of total achievement and attitude tests of Sex 
Source Dependent Variable Type III 

Sum of 
Squares 

df Mean 
Square 

F Sig. 

Corrected Model Total Achievement 
Score 

11.76 3 3.92 .23 .87 

Total Attitude Score 149.07 3 49.69 1.85 .14 
Intercept Total Achievement 

Score 
840.07 1 840.07 49.97 .00 

Total Attitude Score 4351.70 1 4351.70 162.40 .00 
Pretest 
Achievement 
Score 

Total Achievement 
Score 

9.50 1 9.50 .57 .45 

Total Attitude Score 40.14 1 40.14 1.50 .22 
Pretest Attitude 
Score 

Total Achievement 
Score 

.00 1 .00 .00 1.00 

Total Attitude Score 70.28 1 70.28 2.62 .11 
Sex Total Achievement 

Score 
2.23 1 2.23 .13 .72 

Total Attitude Score 22.14 1 22.14 .83 .36 
Error Total Achievement 

Score 
3412.43 203 16.81   

Total Attitude Score 5439.52 203 26.80   
Total Total Achievement 

Score 
92250.00 207    

Total Attitude Score 574506.00 207    
Corrected Total Total Achievement 

Score 
3424.18 206    

Total Attitude Score 5588.59 206    
 
Report of Findings 
The achievement score in terms of gender (Male-M=20.82, StD=4.22; Female-M=20.61, 
StD=3.95) and the attitude (Male-M=52.00, StD=5.37; Female-M=52.83, StD=5.04) (see Table 
10). The one-way MANCOVA results multivariate F (Pillai’s Trace) was not significant [F = 0.49; 
p > 0.05] univariate on achievement [F (1, 203) = 0.72; p > 0.05] and on attitude [F (1, 203) = 
0.36; p > 0.05] failed to attain a statistical significance (see Table 11).  
 
Decision 
Hypothesis three stated that there will be no statistically significant effect of gender of students 
on (a) academic performance and (b) attitudes when taught using CTCA, PLTL, or lecture 
method. Hypothesis three is not rejected since no statistically significant effect of gender of 
students on (a) academic performance and (b) attitudes, when taught using CTCA, PLTL, or 
lecture method, was attained. 
 
5. DISCUSSION OF RESULTS  
 
Machine language, often known as machine code, is a low-level programming language made 
out of binary numbers (ones and zeros). Before computer code can be executed, high-level 
languages like Swift and C ++ must be converted into machine language. Computers only 
recognize binary data since they are digital machines. Binary is used to represent every software, 
video, picture, and text character. 
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The CPU uses this binary data, also known as machine code, as input. The data is graphically 
displayed by the operating system or an application that receives the output. The ASCII value for 
the letter "A" in the machine code, for example, is 01000001, yet the data appears on the screen 
as "A." The color of each pixel in a picture can be determined by dozens or even millions of binary 
values. 
 
Various CPU designs employ different machine codes, despite the fact that machine code is 
made up of ones and zeros. A PowerPC processor, for example, with its RISC architecture, 
requires different code than an Intel x86 CPU with its CISC design. A compiler must build high-
level source code for the right processor architecture in order for a program to operate 
successfully. 
 
The first null hypothesis that there will be no statistically significant difference in the 
achievement of students taught machine language using the (a) CTCA (b) PLTL, and (C) lecture 
methods indicated that there is a statistically significant different meaning that the three 
methods have something to do with students' achievement. These findings were in collaboration 
with the study of Saanu (2015), who observed that there is a significant difference between 
CTCA and lecture method in students achievement in the logic gate; F (1, 59) = 15.261; p<0.05 
when exploring the effect of the culturo-techno-contextual approach on the achievement and 
attitude of students in the logic gate.  
 
To further support literature on the findings, Agbanimu, Okebukola, Peter, Ebisin, Onowugbeda, 
and Adesina, (2021), in their study, opening the gate of the logic gate as a difficult topic in 
computer studies in Nigerian secondary schools can CTCA be the key, which was presented at 
the 94th Annual Conference of NARST, reported a statistically significant with the experimental 
CTCA group performing better (mean score for experimental = 15.09; control=9.16; [F (1, 50) = 
22.77; p < .0001]. And the study conducted by Awaah (2021), shows that the experimental 
group (Mean=22.20 and SD=5.10) significantly outperformed the control (Mean=20.45 and 
SD=8.01) in politics and bureaucracy (p=.000). [F (1, 130) = 14.07; p=000] showing the 
potential of CTCA in improving undergraduate students’ performance in selected difficult 
concepts in public administration, all supported the fact that CTCA contributed to the academic 
improvement in terms of the students achievement. 
 
Hypothesis two was to investigate if there will be no statistically significant difference in the 
attitude of students in machine language taught using the (a) CTCA (b) PLTL, and (C) lecture 
method.  The result shows a statistically significant difference in the use of the strategies, an 
indication that the strategies were effective among the students. These findings were 
inconsonant with Mutua, (2014), that a sign was found in his study. This result implies that there 
is a 95% confidence that if students are taught using the CTCA and PLTL, attitude will be 
affected. Several studies had been conducted using either of the strategies (CTCA or PLTL) and 
their findings showing positive but there is limited literature to support the combination of the 
two novel strategies to investigate. 
  
Furthermore, a study by Okebukola et al (2016) on exploring the impact of culturo-techno-
contextual approach (CTCA) in tackling under-achievement in difficult concepts, proceedings of 
the 2016 Conference of the National Association of Research in Science Teaching (NARST), 
Baltimore, USA reported that on the achievement measure, the experimental and control groups 
were significantly different (mean score for experimental= 23.08; control=16.51; F=19.24.05; 
p<.001) the study was in support of the finding in hypothesis two of this study. 
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Hypothesis three was to investigate the significant effect of gender of students on (a) academic 
performance and (b) attitudes when taught using CTCA, PLTL, or lecture method but this failed 
to attain a significant level. Findings of Nwachukwuand Nwosu (2007); Udoand Etiubon 
(2011);Ajayiand Ogbeda (2017); Olakanmi(2015) and; Uzeziand Deya (2020) who found no 
difference in students’ performance based on gender were in support of the finding in this study. 
 
5. ETHICAL CONSIDERATION 
 
At the beginning of the study, the students were informed about the research study objectives, 
purposes, and procedure for all the class activities, rules and regulations guiding each groups. 
Confirming that the students understand the procedure for the research study and acceptance 
of the terms required for them to fulfil their tasks before commencing the study. More 
importantly, all students were exposed to all groups’ activities done during the course of the 
research study when the study was completed. Not giving room for any student being 
disadvantaged at the end of the study. 
 
6. CONCLUSION AND RECOMMENDATION 
 
The study's main goal was to see if using the Culturo-Techno-Contextual Approach (CTCA) (Table 
1) and Peer-Led Team Learning (PLTL) (Table 2) strategies in teaching computer concepts like 
machine language would improve students' academic achievement and attitudes regardless of 
gender.The findings of comparable research done both within and outside Nigeria backed up 
the conclusions of this investigation. Despite the fact that the goal of this study is not to 
generalize outside the population due to sample size and the amount of computer topics 
covered, we believe it is useful to make the following recommendations: 
 
It is intended that the findings of this study will be useful to secondary school computer 
science/science instructors, as well as a wide range of other teachers. These instructors may 
use the CTCA and PLTL's assets to illustrate how they can be used as a pedagogical design for 
improving students' critical thinking abilities and attitudes in computer studies and other topics 
taught in Nigeria's senior secondary schools. Second, the method may be useful for science 
teachers who want to improve scientific instruction in secondary schools. Finally, educational 
planners and curriculum makers who decide on secondary school syllabuses may want to take 
the findings of the study into account when recommending the CTCA and PLTL as a teaching 
instrument or design in science in the secondary schools. 
 
The advantages deriving from the CTCA and PLTL may be regarded a worthy contribution to the 
literature in computer studies teaching techniques as a consequence of the successful 
completion of this study. In addition, incorporating indigenous knowledge into computer science 
education would be beneficial in the following ways: 

1. It will improve students' comprehension and performance in computer science by 
reducing the abstract character of the topics. When indigenous knowledge and 
traditions are incorporated and implemented, the concepts will be simplified; 

2. It will aid in determining the impact/importance of indigenous knowledge on successful 
teaching and teaching of computer science in senior secondary schools; 

3. It will relieve a lot of stress on the teachers, both in terms of the activities to be carried 
out and the gathering of instructional materials, because some students may be able to 
better explain certain concepts and phenomena using indigenous knowledge and 
practices, as well as assist in the gathering of teaching resources from the locality; 
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4. It will assist instructors and students in developing a greater appreciation for local 

activities and culture, as well as their wisdom and ethics, indigenous science and 
technology, and the utilization of local resources, therefore improving sustainability. 
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