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Abstract 

The study examined the impact of gender on students' interest and achievement in 
biology in a technology-enhanced learning environment (TELE). Two research 
questions and two null hypotheses guided the study. The study employed a quasi- 
experimental research design. The population of the study consisted of 191 first- 
year students (43 males, 148 females) of Biology Education in five federal 
universities in Southeast Nigeria. The sample consisted of 172 first-year students 
(38 males, 134 females) from three federal universities in the population of the 
study. Intact classes were used for the study. The treatment and test instruments 
were an Instructional Computer Animation Package, a Biology Achievement Test 
(BAT), and a Biology Interest Scale (BIS). The instruments were validated and trial- 
tested. Reliability coefficients of 0.8 and 0.70 were established for BAT and BIS 
respectively. Research questions were answered using mean and standard 
deviation while Analysis of Covariance (ANCOVA) was used to test the null 
hypotheses at a 0.05 level of significance. The result revealed that TELE had a 
significant positive effect on both male and female students' interest and 
achievement in biology. However, male students had statistically higher interest 
than female students while female students had higher achievement mean scores 
than male students. The difference was not statistically significant. Based on the 
findings, it was recommended that TELE be adopted by lecturers in teaching 
abstract and complex processes in biology. The researchers recommended that 
further research work be carried out on the effectiveness of TELE on undergraduate 
students' interest and achievement in other complex science processes. 
 
Keywords: Gender, interest, achievement, biology, technology-enhanced learning 
environment. 
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Introduction 

Biology is an important basic subject of modern life sciences. It is a 

subject in senior secondary schools and a basic course for undergraduate 

students in science education in Nigeria (National Commission for Colleges 

of Education (NCCE), 2012). The goals and objectives of a biology 

curriculum are to: 1. prepare students to acquire adequate laboratory and 

field skills in Biology; 2. have meaningful and relevant knowledge in Biology; 

3. possess the ability to apply scientific knowledge to everyday life in matters 

of personal/community health and agriculture, and 4. acquire reasonable 

and functional scientific attitudes (National Policy on Education, 2014). 

Essentially, the overall aim of biology education in tertiary institutions in 

Nigeria is to equip students with a solid foundation in biological sciences and 

prepare them for future academic and professional pursuits in the field of 

biology. The study of biology is important for the obvious reasons. Biology is 

essential for scientific literacy and understanding of metabolic processes 

(Ndirika & Anidu, 2020). This implies that it provides students with a wealth of 

knowledge on the molecular and scientific basis of life. 

The study of biology enables students to gain a meaningful 

understanding of the cellular basis for healthy growth and diseased 

conditions. This agrees with Lukow's (2021) assertion that many cellular 

diseases, (for example cancer disease) that are of global concern are 

basically a result of uncontrolled or unchecked biological processes in the 

body. To fight the menace of cancer and other deadly diseases, an intense 

study into some biological processes is required. Research and studies in 

biology have enhanced diagnoses, treatments, and cures of diseases 

(Lukow (2021) It has enabled biologists working in animal, plant, and 

medical sciences to be able to develop new vaccines, more effective 
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medicines, and plant species with improved qualities. Despite the 

importance of biology education, many students tend to have a poor interest 

in the subject due to several factors including poor teaching methods. 

However, scholars have noted that a learning environment with innovative 

technologies can build students' intrinsic motivation and interest, and help 

them achieve higher levels of academic success (Odunukwe, 2019). In 

other words, a technology-enhanced learning environment is believed to 

have a potential tool for making learning more inspiring and effective but this 

could differ for both girls and boys. Gender plays a role with regard to 

technology-enhanced learning. 

Gender is a significant factor when learning involves technological 

tools. Several researchers affirmed that gender is a significant factor in 

technology acceptance and use in teaching and learning environments 

(Josiah, 2017; Gracia & Aria, 2011; Enochsson, 2010). Empirical evidence 

revealed cognitive differences between male and female students in various 

subjects and fields (Cowards, Crooks, Flores & Dao, 2012). However, 

traditional and popular belief is that males tend to learn more in a TELE than 

females since they are more inclined to the use of computers. This 

perception of technology as a masculine domain can create an unconscious 

barrier for females, hindering their full engagement and participation in 

TELE. Modern belief has it that girls may be more motivated in their learning 

when TELE is employed. Indeed, gender participation in TELE is 

controversial (Wang & Hung, 2022) although the general assertion is in favor 

of males more than females. For instance, Onuorah et al (2020) found a 

statistically significant gender gap in the mean achievement scores of male 

and female students in favor of male students. Contrarily, Nasrudin, 

Setiawan & SanjayaIt (2017) reported that girls performed significantly 
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better than boys in academic content. The implication is that female students 

are just as comfortable as male students using technology for learning. They 

appear to prefer multi-modal instruction in TELE than the male students. 

Other studies reported no significant gender difference in students' 

achievement (Demir. 2022) when learning took place using TELE. While 

studies on the influence of gender on technology-enhanced learning exist, 

there remain very few, especially on the influence of gender on TELE among 

undergraduate students' interest in biology in Nigerian universities. Thus, 

this research aims to fill the gap. 

 
Statement of the Problem 

The study of biology has remained an important impetus for the 

survival of life on Earth. However, the learning of biology has been a 

challenge to students in Nigeria. Evidence has shown that undergraduate 

students' interest and achievement in biology appear unsatisfactory over the 

years. Previous studies attributed the ugly situation to a lot of factors 

including the use of traditional learning environments and media to teach 

biology. Hence, the need to employ TELE in the teaching and learning of 

biology in Nigeria. However, there is conflicting evidence on the influence of 

gender on students' achievement in biology when using TELE. There is also 

a dearth of literature on the influence of gender on undergraduate students' 

interest in biology in a technology-enhanced learning environment. Thus, 

this research examined the influence of gender on undergraduate students' 

interest and achievement in biology in a technology-enhanced learning 

environment in Nigeria. 

Objectives of the Study 

The main aim of this study was to examine the impact of gender on 
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undergraduate students' interest and achievement in biology in a 

technology-enhanced learning environment. Specifically, the study 

examined: 

The effect of gender on students' interest in biology when learning 

takes place in a TELE. 

The effect of gender on students' achievement in biology when 

learning takes place in a TELE. 

Research Questions 

What is the effect of gender on the mean interest scores of students in 

biology when taught in a TELE? 

What is the effect of gender on the mean achievement scores of 

students in biology when taught in a TELE? 

Research hypotheses 

Ho1: There is no significant difference in the mean interest scores of male 

and female students in biology. 

Ho2 There is no significant difference in the mean achievement scores of 

male and female students in biology. 

Research Methodology 

The research design was quasi-experimental, specifically pretest, and 

post-test design. The population of the study consisted of 191 first-year 

undergraduate students (43 males, 148 females) of Biology Education in the 

five federal universities in South-East Nigeria. The sample consisted of 172 

first-year students (38 males, 134 females) of biology education drawn from 

three federal universities in the population of the study. Three federal 

universities offering degree programmes in education were purposively 

sampled for the study. The treatment instrument was an instructional 

computer animation package. Instruments used for data collection were a 
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Biology Achievement Test (BAT) and a Biology Interest Scale (BIS). The 

instruments were validated by experts and trial tested on students with 

homologous characteristics with the sample. A reliability coefficient of 0.8 

and 0.70 was established for BAT and BIS respectively using the Kuder 

Richardson (KR-20) formula and Cronbach alpha method. Research 

questions were answered using mean and standard deviation while Analysis 

of Covariance (ANCOVA) was used to test the null hypotheses at a 0.05 

level of significance. 

 
Interest and Achievement: Conceptual Review 

Interest is one of the variables associated with teaching and learning. It 

can be defined as a display of a positive attitude towards an object or 

situation. Chikendu (2018), refers to interest as a person's enjoyment of an 

activity or situation. Thus, interest in biology can be viewed as a positive 

disposition or likening to the learning of biology. However, several studies 

have reported poor students' interest in biology over the years 

(Abdulrahman et al, 2022; Etobru, 2017) and a lot of factors have been 

attributed to this. Some of these factors include poor teaching strategies and 

methods which rely heavily on lectures and note memorization, making 

learning less engaging and uninteresting (Raiyegbemi, Osokoya, Taiwo, 

Adu, Nsofor, Adeniran & Ajani, 2020). Students' perception of some complex 

processes in biology is difficult (Okoro & Oluwasegun, 2020). Also, the use 

of traditional media in teaching biological processes is a factor (Gambari et 

al, 2014). Other factors such as curriculum limitations, social influences, 

peer attitudes, and societal perceptions contribute to students' poor interest 

in biology. For example, if biology is viewed as less prestigious or exciting 

compared to other subjects, students may be less interested in it. 
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Interest has been noted to significantly impact achievement in any 

subject. Kusmaryati and Amertaningrum (2017) noted that interest serves 

as a motivational factor in learning which tends to drive achievement. When 

students' interest in biology is enhanced, they are more likely to become 

actively engaged in the learning process and ultimately perform well in class. 

Interest, therefore, forecasts a measure of educational success, including 

future course-taking and achievements as well. Achievement is an important 

learning outcome in education. It is a measure of the academic standing of a 

student at the end of an instructional task. Achievement can be defined as 

students' performance outcomes after completing a definite or particular 

task. This definition concurs with that of Herrera et al (2020) who defined 

achievement as the final grades of students in school subjects. Achievement 

in biology can therefore be stated as the extent to which a student attained 

educational goals in biology when measured, tested, or assessed on a pre- 

determined scale. Achievement in biology can be expressed in terms of 

scores from various assessments in biology curriculum content, including 

classroom tests and external examinations. 

There are several reports of students' poor achievement in biology. 

The worrisome situation was observed in both secondary and tertiary 

institutions (Raiyegbemi et al, 2020; Ali, Toriman & Gasim, 2014; Lebata & 

Mudau, 2014). Several reasons were also attributed to that. Some 

researchers argue that biological processes are naturally abstract and 

complex making it difficult for most students to understand and perform well 

in biology (Chukwuemeka & Dorgu, 2019). Other studies attributed the poor 

achievement to factors such as poor teaching methods (Mamalanga, & 

Awelani, 2014), non-use and unavailability of modern instructional facilities 

and resources (Daworiye, 2015), and, poor teacher competency and 
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motivation (Agboghoroma & Oyovwi, 2015). Other possible factors may 

include students' background and physiological variables. The problem of 

students' low interest and poor achievement in biology has been of great 

concern to educators. This has prompted studies on learning environments 

enhanced with innovative technologies that can facilitate deep learning of 

complex and dynamic concepts in biology and other sciences. 

Technology-enhanced Learning Environment (TELE): An Overview. 

Technology-Enhanced Learning Environment (TELE) is a learning 

environment that ensures student access to technological tools during 

instruction. It is a learning environment that promotes the use of instructional 

televisions, computers, and other multimedia technologies during teaching 

and learning activities. Awad and Kasaji (2018) described TELE as any 

teaching or learning environment that utilizes computers as the main feature 

of intervention to present learning materials to students and enhance 

learning. According to Sharma (2017), TELE is an interactive environment 

that uses technology to present instructional material to learners and 

monitor the learning that takes place. In order words, TELE involves 

interaction between a learner and a designed instruction within a 

technological tool. It has become one of the most powerful tools in education 

for presenting multimedia materials to learners (Mansor, Zakaria, Rashid, 

Arifin, AbdRahim, Zakaria & AbdRazak, 2020). TELE provides an enabling 

environment that facilitates deep learning of complex and dynamic concepts 

in science using multiple media formats. 

Technology-Enhanced Learning Environment (TELE) plays a crucial 

role in transforming learning by creating more accessible, engaging, and 

personalized learning experiences. It caters to the different learning styles 

and needs of students and facilitates the development of critical skills in 
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today's digital world (Odunukwe, 2024). TELE contributes to the learning 

process in several essential ways: it enables personalized learning that is 

adapted to each student's strengths and weaknesses, it makes learning 

more engaging and visually stimulating, it enables students to build critical 

soft skills essential for future careers, essential digital literacy skills needed 

for a technology-driven future. TELE provides students with access to 

academic resources that may not be available locally. It encourages 

students to be self-directed and independent in their learning. However, in a 

technology-enhanced learning environment, individual students may 

present differing dispositions to the use of technology in learning. Such 

disposition may be influenced by the student's gender. Consequently, 

gender is a factor when TELE is employed in the teaching and learning 

process. 

RESULTS 

Research Question 1 

What is the effect of gender on the mean interest scores of students in 

biology when taught in a TELE? 

 

 

 

 

 

 

Table 1 showed that the pretest interest mean score and standard 
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deviation of male students were 52.29, and 3.21. Post-test interest mean 

score and standard deviation were 57.08, and 5.98, adjusted mean was 

57.05. While the pretest interest mean score and standard deviation of 

female students were 51.56, and 4.04. Post-test interest mean score and 

standard deviation were 54.78, and 5.29, the adjusted mean was 54.79. This 

shows that male students had higher interest than female students in biology 

when taught in a technology-enhanced learning environment (TELE). 

Research Question 2 

What is the effect of gender on the mean achievement scores of 

students in biology when taught using TELE? 

 

 

 

 

 

 

Table 2 shows that the pretest achievement mean score and 

standard deviation of male students were 39.42 and 12.57. Post-test 

achievement mean score and standard deviation were 46.89 and 17.12, the 

adjusted mean was 49.80. While the pretest achievement mean score and 

standard deviation of female students was 43.72, 13.68; post-test 

achievement mean score and standard deviation was 54.68. 15.95, 

adjusted mean was 53.86. This shows that female students performed 

better than male students in biology when taught in a technology-enhanced 

learning environment (TELE). 



The Gender Truth Journal (GTJ) Volume 1, Issue 1 (Nov.2024) 

128 

 

 

Research hypotheses 

Ho1: There is no significant difference in the mean interest scores of male 

and female students in biology 

 

 

 

 

 

 
Table 3 revealed a significant main effect of gender F (1,165) = 

7.032, p = .009, partial η
2 
= .066. Since p (0.009) is less than 0.05. The null 

hypothesis was rejected, indicating that there was a significant difference in 

the mean interest scores of male and female students in biology, in favour of 

males. 

Ho2 There is no significant difference in the mean achievement scores of 

male and female students in biology. 
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Table 4 revealed no significant main effect of gender F (1,165) = 3.256, 

p = .073, partial η
2 

= .013. Since p (0.073) is more than 0.05. The null 

hypothesis was upheld, indicating that there was no significant difference in 

the mean achievement scores of male and female students in biology. This 

means that only about 1% of the variation in the dependent variable is 

influenced by the independent variable. 

 
Summary of Findings 

Research findings revealed that: 

Male students had higher interest than female students in biology. The 

difference was statistically significant. 

Female students had higher achievement mean scores than male 

students in biology. The difference was not statistically significant. 
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Discussions 

The findings from this study revealed that male students had higher 

mean interest scores than female students in biology when taught in a 

technology-enhanced learning environment. The difference was statistically 

significant. The finding is consistent with the work of Luik (2011) who 

reported that males held a more positive attitude and interest towards the 

use of computers in learning than females. This can be attributed to the fact 

that computers capture boys' attention more than girls during instructions 

and at all times. This invariably means that the use of computers in TELE 

captures male students' attention more than their female counterparts, and 

must have contributed to their obtaining higher mean interest scores than 

their female counterparts. Toh et al (2010) reported that attention is the first 

and single most important factor in arousing learners' interest. It is the key to 

gaining and maintaining learners' interest. 

In addition, the findings of this study are consistent with the popular 

belief and statement that technology use is masculine-oriented, and males 

are more inclined to the use of technological tools and instruments. This 

social belief and gender construction might have aroused male students' 

interest in active participation in class and contributed to their obtaining 

higher mean interest scores than their female counterparts. However, this 

study finding contradicts Wang and Hung's (2022) and Dousay and Trujillo's 

(2018) work, which reported that technology arouses female students' 

interest to learn more than males. Other studies such as the one conducted 

by Aldalalah and Fong (2010) reported no gender differences in male and 

female learners' interest in the use of technology in learning. 

This study also found that female students performed better than male 

students. In other words, female students had better mean achievement 
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scores than male students in biology, although the difference was not 

statistically significant. The implication is that they may be due to error and 

not attributed to variance. Gender was not a significant factor in students' 

academic achievement. This finding is consistent with that of Mwangi et al 

(2020) who reported that girls performed better than boys in mathematics 

when taught in a TELE. This study also supported earlier studies that 

showed that female students performed better than their male counterparts 

in sciences such as chemistry (Chikendu, 2018) when taught in a TELE. This 

can be attributed to the fact that female students appear to gain a deeper 

understanding of concepts in multi-modal learning than male students 

(Wang & Hung, 2022). Many studies on gender and technology-enhanced 

learning environments reported that females participate and achieve more 

in online learning opportunities than males (Nistor, 2013; Bollinger & 

Supanakorn, 2011). 

On the contrary, some other studies reported that male students 

achieved better than females in a TELE. For example, Dania, (2014) 

reported a significant difference in favor of male students, in the mean 

achievement scores of male and female students taught social studies in a 

TELE. The study validated earlier studies which showed that male students 

achieved better than their female counterparts in chemistry (Adigwe, 2014) 

and, physics and biology (Adeyegbe, 2010). However, some other studies 

reported no significant gender difference in students' achievement in basic 

science (Sarfo et al, 2022; Owolabi & Oginni, 2014), biology (Hamzat, Bello 

& Abimbola, 2017), and mathematics (Nwoke, Okorie & Chile-Agada, 2021) 

when taught in a TELE. 
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Conclusion and Recommendations 

The study revealed that learning in a technology-enhanced learning 

environment enhanced male and female undergraduate students' interest 

and achievement in biology. Male students showed greater interest in 

learning while female students performed better than male students. The 

difference in the achievement mean scores was not statistically significant. 

This indicates that TELE is gender friendly in enhancing undergraduate 

students' academic achievement in biology. Based on these findings, the 

study recommends that TELE should be adopted in teaching and learning 

biology at all levels of education. It can serve as a medium for improving both 

male and female undergraduate students' low interest and poor 

achievement in biology. Again, studies on how innovative technologies and 

interactive learning environments impact students' interest and 

achievement in other sciences should be encouraged and intensified. 

References 

Abdulrahman, A, Yusuf, N., Arinde, O., Muhammad-Thani, S. (2022). 
Computer animation learning approach and its effects on retention and 
interest of pre-service biology teachers in cell division among Kwara 
state colleges of education, Nigeria. Journal of STEM, 3(2), 166–178. 
https://doi.org/10.5281/zenodo.6845503 

Adigwe, J. (2014). Effect of mathematics reasoning skills on students' 
Achievement in Chemical stoichiometry. Educational Journal of 
University of Nigeria, 23(1),   1- 22. 

Adeyegbe, S., (2010). Research into SIM curriculum and school 
examination in Nigeria: The state of the art. The 45th Science Teachers 
Association of Nigeria  Annual Conference Proceedings, 80-86. 

Agboghoroma, E. T. & Oyovwi, O. E. (2015). Evaluating the effect of 
students' academic achievement on identified difficult concepts in 
senior secondary school biology in Delta State. Journal of Education 
and Practice 6, (30), 2222-2882. 

Aldalalah, O., & Fong, S. (2010). Effects of modality and redundancy 



The Gender Truth Journal (GTJ) Volume 1, Issue 1 (Nov.2024) 

133 

 

 

principles on the learning and attitude of a computer-based music 
theory lesson among Jordanian primary pupils. International 
Education Studies. 3 (3), 52-64. Retrieved from www.ccsenet.org/ies 

Ali, A. R., Toriman, M. E., and Gasim, M. B. (2014). Academic achievement 
in biology with suggested solutions in selected secondary schools in 
Kano State, Nigeria. International Journal of Education and Research 
2 (11), 1-15. 

Awad, A. S., & kasaji, S. M. (2018). Effect of Computer Animation via Movies 
on Biology Academic Achievement among Students of the Faculty of 

Educational Sciences and Arts/ UNRWA. Journal of Education 
and Practice, 9(8), 25-36. DOI: 10.12973/eurasia.2017.00975a 

Chikendu, R, E. (2018). Effects of instructional Computer Animation on 
secondary School Students' Achievement and Interest in Chemistry in 
Awka Education Zone. (PhD thesis), Nnamdi Azikiwe University, Awka 

R e t r i e v e d f r o m 
https://phddissertations.unizik.edu.ng/repos/81382622550_1562546 
35296.pdf. 

Chukwuemeka, C., & Dorgu, T. (2019). Students' perceptions of the difficult 
topics in biology at senior school level in Delta State, Nigeria. Journal 
of Advances in Educat ion  and Ph i losophy,  3 ( 2 ) : 6 2 - 6 6 . 
DOI:10.21276/jaep.2019.3.2.4. 

Cowards, F., Crooks, S., Flores, R., & Dao, D. (2012). Examining the effect 
of gender and presentation mode on learning from a multimedia 
presentation. Multidisciplinary Journal of Gender Studies, 1(1), 48- 
69.doi:10.4471/generos.2012.03. 

Dania. P.O. (2014) Effect of Gender on Students' Academic Achievement in 
Secondary School Social Studies. Journal of Education and Practice, 
5(21)  78-84. 

Daworiye, S.P., Alagoa, J.K., Enaregha, E. and Eremasi, B.Y. (2015). 
Factors affecting the teaching and learning of biology in 
Kolokuma/Opokuma Local Government Area, Bayelsa State, Nigeria. 
International Journal of Current Research in Biosciences and Plant 
Biology 2 (4): 151-156. 

Demir, E., & Öksüz, Y. (2022). Investigating animation-based achievement 
tests according to various variables. Participatory Educational R 
e s e a r c h , 9 ( 4 ) , 3 3 - 5 2 . h t t p s : / / w w w. p e r j o u r n a l . c o m 
http://dx.doi.org/10.17275/per.22.78.9.4. 

Dousay, T., & Trujillo, N. (2018). An examination of gender and situational 
interest in multimedia learning environments. British Journal of 
Educational Technology, 50(2), 876-887. DOI:10.1111/bjet.12610 

http://www.ccsenet.org/ies
https://phddissertations.unizik.edu.ng/repos/81382622550_156254635296.pdf
https://phddissertations.unizik.edu.ng/repos/81382622550_156254635296.pdf
http://dx.doi.org/10.17275/per.22.78.9.4


The Gender Truth Journal (GTJ) Volume 1, Issue 1 (Nov.2024) 

134 

 

 

Enochsson, A. (2010). A gender perspective on internal use: consequences 
for information seeking on the net. Information Research, 10(4), 1-8. 
Retrieved from http://informationr.net/ir/10-4/paper 237.html. 

Etobro, A. (2017). Students' perception of difficult subjects in biology in 
secondary schools, Lagos State Nigeria. Retrieved from 
https://www.ajoi.info.PDF. 

Federal Ministry of Education Nigeria, (2014). National policy on education, 

(6
th
ed.). Lagos: N i g e r i a n E d u c a t i o n a l R e s e a r c h & 

Development Council [NERDC] Press 
Gambari, A. I., Yaki, A. A., Gana, E. S. & Ughovwa, Q. E. (2014). Improving 

Secondary School Students' Achievement and Retention in Biology 
through Video-Based Multimedia Instruction. Insight: A Journal of 
Scholarly Teaching, 9, 78-91 

Gracia, M., & Arias, F. (2011). A comparative study in motivation and learning 
through print-oriented and computer-oriented tests. Interdisciplinary 
Journal of Contemporary Research in Business, 3(2), 15-20. 

Hamzat, A., Bello, G., & Abimbola, I. (2017). Effects of computer animation 
instructional package on students' achievement in practical biology. 
Cypriot Journal of Educational Science. 12 ( 4), 218– 227 
http://dx.doi.org/10.18844/cjes.v12i4.2932. 

Herrera, L., Al-Lal, M., & Mohamed. L. (2020). Academic achievement, self- 
concept, personality and emotional intelligence in primary education. 
Analysis by gender and cultural group.  Frontiers in Psychology, 
1 0 : 3 0 7 5 . R e t r i e v e d f r o m 
https://doi.org/10.3389/fpsyg.2019.03075. 

Josiah, P. D. (2017). Effects of Computer Animation and Static Graphics on 
Senior Secondary School Students' Achievement in Biology. (Ph.D. 
thesis), University of Nigeria, Nsukka. 

Kusmaryati, S., & Amertaningrum, I. (2017). Exploring students' interests in 
learning English. The 2nd TEYLIN International Conference 
Proceedings. 184-191. R e t r i e v e d f r o m 
https://eprints.umk.ac.id/7007/23/The-2nd-TEYLIN-ilovepdf- 
compressed-193-200.pdf 

Lebata, M. C. and Mudau, A. V. (2014). Exploring Factors Affecting 
Performance in Biology 5090 at Selected High Schools in Lesotho. 
Mediterranean. Journal of Social Sciences Publishing, Rome- 
Italy.ISSN 2039-2117 

Lukow, D. (2021). Chromosomal instability accelerates the evolution of 
resistance to anti-cancer therapies, Developmental Cell, 4 

DOI:10.1016/j.devcel.2021.07.009 

ttp://informationr.net/ir/10-4
https://www.ajoi.info.pdf/
http://dx.doi.org/10.18844/cjes.v12i4.2932
https://doi.org/10.3389/fpsyg.2019.03075
https://eprints.umk.ac.id/7007/23/The-2nd-TEYLIN-ilovepdf-compressed-193-200.pdf
https://eprints.umk.ac.id/7007/23/The-2nd-TEYLIN-ilovepdf-compressed-193-200.pdf
https://doi.org/10.1016/j.devcel.2021.07.009


The Gender Truth Journal (GTJ) Volume 1, Issue 1 (Nov.2024) 

135 

 

 

Mamalanga, C. L. and Awelani, V. M. (2014). 'Exploring factors affecting 
performance in biology at selected high schools in Lesotho' 
Mediterranean. Journal of Social Science, 5(8) 271-278. 

Mansor, N., Zakaria1, R., Rashid, R., Arifin, R., AbdRahim, B., Zakaria, R., 
AbdRazak, M. (2020). A review survey on the use of computer 
animation in education, International Conference on Technology, 
engineering, and Sciences (ICTES) 2020. Conference Series: 
Materials Science and Engineering, 917. IOP Publishing 
doi:10.1088/1757-899X/917/1/012021 

Mwangi, S., Changeiywo, J., & Githua, B. (2020). Effects of computer- 
animated teaching technique on Secondary school Students' 
geometry mathematics achievement by gender in Kitui County, Kenya. 
J o u r n a l o f E d u c a t i o n , 8 ( 1 ) , 1 - 1 4 . R e t r i e v e d f r o m 

https://researchjournali.com/pdf/5343.pdf. 
National Commission for Colleges of Education (NCCE), (2012). Nigeria 

Certificate in Education minimum Standards for Sciences (12th Ed.). 
NCCE: Abuja. . 

Nasrudin, A., Setiawan, W., & SanjayaIt, Y. (2017). Impact of audio-narrated 
animation on students' understanding and learning environment 
based on gender. AIP Conference Proceedings 1848, 060007 (2017); 

https://doi.org/10.1063/1.4983975 
Ndirika, M. & Anidu, C., (2021). Relevance of the biology education 

programme of universities to senior secondary school biology 
curriculum in South-Eastern Nigeria Journal of the Nigerian Academy 
of Education, 13, (2), 73-80. 

Nwoke, B., Okorie, S., & Chile-Agada, B. (2021). Balancing gender 
achievement and knowledge retention in mathematics using computer 
animation instructional package (CAIP). International Journal of 
Research in Education and Sustainable Development, 1(4), 58- 69. 
DOI: www.doi.org/10.46654/IJRESD.1422. 

Okoro, M., & Oluwasegun, O. (2020). Effect of computer- simulation on 
achievement and interest in cell division among male and female 
secondary school students in Abuja, Nigeria. International Journal of 
Innovative Science and Research Technology, 5(8), 808-812. 

DOI:10.38124/IJISRT20AUG519. 
Odunukwe, C.N. (2019). Using modern technology to enhance the 

learning of students with autism spectrum disorders. In T. I. Asino, & 
F.O. Mormah (Eds), ADECT Proceedings. Oklahoma State 
University Libraries: Stillwater. 

https://researchjournali.com/pdf/5343.pdf
https://doi.org/10.1063/1.4983975
http://www.doi.org/10.46654/IJRESD.1422
http://dx.doi.org/10.38124/IJISRT20AUG519


The Gender Truth Journal (GTJ) Volume 1, Issue 1 (Nov.2024) 

136 

 

 

https://open.library.okstate.edu/adect/chapter/using-modern- 
technology-to-enhance-learning-of-students-with-autism-spectrum- 
disorders/ 

Onuorah, B., Salawu, I. & Muideen, A. (2020). Effects of computer animation 
on academic performance of technical college students in visual arts 
concepts in Lagos State, Nigeria. Journal of Science and Technology 
Education, 3 ( 1 ) , 9 1 - 1 0 1 . R e t r i e v e d f r o m 
www.aauajste.com. 

Owolabi, O., & Oginni, O. (2014). Effectiveness of animation and multimedia 
teaching on students' performance in science subjects. British Journal 
of Education, Society & Behavioural Science, 4(2): 201-210. 
Retrieved from https/www.sciencedomain.org 

Raiyegbemi, S., Osokoya, M., Taiwo,.A., Adu, O., Nsofor, U., 1Adeniran, O. 
& Ajani .R., (2020). Factors that affect the performance of students in 
Senior Secondary School Biology Examination: a case-study in 
Abeokuta South Local Government Area of Ogun State. Anchor 
University Journal of Science and Technology, 1(1), 110 - 115. 

Sarfo, F., Debrah, P., Amankwah, F., & Mensah, F. (2022). Development of 
expertise in science at basic schools: The effect of first principles of 
instruction with computer animation and chart and their functional 
e ff e c t o n g e n d e r. Cogent  Educat ion ,  9 ( 1 ) , 1 - 2 3 . D O I : 
10.1080/2331186X.2021.2016557 

Sharma, R. (2017). Computer-assisted learning – A study. International 
Journal of Advanced Research in Education & Technology. 
4(2), 102-105. h t t p : / / i j a r e t . c o m / w p - 
content/themes/felicity/issues/vol4issue2/rishu.pdf 

Temple & Shen, 2013 
Toh, S., Munassar, W., & Yahaya, W. (2010). Redundancy effect in m 

u l t i m e d i a l e a r n i n g : A c l o s e r l o o k . 
https://ascilite.org/conferences/sydney/Asciliteconferenceproceeding 
s2010/To h-full.pdf. 

Wang, C., & Hung, S. (2022). Gender, regions and multimedia applications: 
A medium- scale study of online learners towards media 
environments, Cogent E d u c a t i o n , 9 ( 1 ) , 1 - 1 3 . 
https://doi.org/10.1080/2331186X.2022.2043994. 

https://open.library.okstate.edu/adect/chapter/using-modern-technology-to-
https://open.library.okstate.edu/adect/chapter/using-modern-technology-to-
http://www.aauajste.com/
http://www.sciencedomain.org/
http://ijaret.com/wp-content/themes/felicity/issues/vol4issue2/rishu.pdf
http://ijaret.com/wp-content/themes/felicity/issues/vol4issue2/rishu.pdf
https://ascilite.org/conferences/sydney/Asciliteconferenceproceedings2010/To
https://ascilite.org/conferences/sydney/Asciliteconferenceproceedings2010/To
https://doi.org/10.1080/2331186X.2022.2043994

	Introduction
	Statement of the Problem
	Objectives of the Study
	Research Questions
	Research hypotheses
	Research Methodology
	Interest and Achievement: Conceptual Review
	Technology-enhanced Learning Environment (TELE): An Overview.
	RESULTS
	Research Question 2
	Research hypotheses (1)
	Summary of Findings
	Discussions
	Conclusion and Recommendations
	References

