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Abstract

The study assessed personal variables and Biology Teachers’ Usage of ICT in Secondary
Schools in Calabar Metropolis, using 63 sciences purposively drawn from a population of
168. Three research questions were stated and three corresponding hypotheses were raised.
A 17-itemed structured questionnaire termed, ‘“‘Biology Teachers’ ICT Usage
Questionnaire”, (BIOTEAICTUQ), with a Cronbach alpha reliability coefficient of 0.84 was
used for data collection. Mean, Standard Deviation, Independent t-test and Analysis of
Variance, (ANOVA), were statistical tools used. Hypotheses were tested at 0.05 level of
significance. Results indicated that while Gender and Age did not significantly influence
Secondary School Biology Teachers’ ICT Usage, there was a no significant influence of
Working Experience on Secondary Schools’ Biology Teachers’ ICT Usage in Calabar
Metropolis. It was thus recommended amongst others that intense efforts be made to provide
adequate in-service training and support for professional development of Biology teachers in
ICT for Secondary Schools in Calabar Metropolis.
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Introduction
Instructional delivery is the methods and strategies used by educators to convey content and
facilitate learning in both formal and informal educational settings. It has evolved
significantly, moving from traditional teacher-centered to more learner-centered
technologically integrated methods. Contemporary approaches increasingly emphasize active
learning, critical thinking, collaboration and the use of real-world problem -solving contexts,
Beshel, (2024). To be effective, instructional delivery must accommodate diverse learners’
needs, promote equity, and leverage appropriate technologies. The integration of digital tools,
such as learning management systems, virtual reality and artificial intelligence, Al, has
reshaped how instructor plan and deliver instruction, (Zawacki-Richter et.al, (2019).
Assessment practices are also integral to instructional delivery (Ita, 2025).

Information and Communication Technologies, (ICT), has emerged as a dominant
force, significantly influencing various aspects of human activities and every discipline,
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including Education., from teaching and learning to assessment and evaluation. Its profound
impact has brought a revolution in the method of teaching and learning, fundamentally
altering the way people engage in education, work and leisure, Yasin, et.al., (2023) and
Ukpoma, (2019). ICT tools such as computers and computer animations, visual experiments,
internet, multimedia and multimedia presentations, online quizzes, google soft wares such as
google meet, google spread sheet, etc, can be used by biology teachers for lesson preparation,
administration, real-time data analysis, research, communication, to facilitate collaboration
between student and teacher through online platforms, multimedia presentations to help
students to: visualize biological processes, understand complex biological processes ,
improve understanding, develop critical thinking skills and engagements , access large
amount of data etc. They also help teachers to create hands-on lessons and avoid over
emphasis on rote learning, Fanthana, and Khan, (2024). As education systems strive for
equity, inclusivity, and excellence, educators must continuously refine their instructional
delivery to meet the evolving demands of the 21* Century learners (Asim & lta, 2024; Ita
et.al., 2024 a; Ita et.al., 2024 b; Antai et. al, 2025; Effiong. & Agbade, 2018; Olofu et. al
2024).

Biology, the study of living organisms and their interaction with their environment
and also that of the interaction of these living organisms and their environment, is a very
broad subject. It covers various complex processes and organisms described in books but not
seen by the naked eye. It is difficult for both the teacher to teach these complex processes to
the students’ understanding through the traditional class lecture or the students to understand
by reading textbooks and rote memorization, Bobojane, & Thulhukilr, (2022). Practical
classes are very vital for clarifying theoretical aspects of biology, but due to financial
constraints, it is very demanding to maintain a biology laboratory, especially in the public-
school system. Learning becomes very interesting, collaborative, lively and engaging through
the use of ICT tools in the classroom and boost active participation and engagement of
learners during the learning process, thus improving performance (Akeh et. al 2026; Inyang
et. al 2022; Igyu et. al, Obi et. al 2020; Adie et. al, 2026; Ekoro et.al., 2023). This is
especially important in Biology as a computer can present the information visually through a
well- prepared picture, three dimensional models, animation, interactive environment
(Nwosha, 2023; Meremikwu et. al 2022).

The integration of ICT tools in biology instruction has been shown to positively affect
student’s engagement and performance. Ogunode et.al, (2022), have revealed a significant
correlation between the use of ICT and improved academic performance among biology
students. The study also noted gender differences, with male and female students benefiting,
while male students benefiting more than female students. Danko, et.al., (2020), have equally
shown a significant gap, with men generally reporting higher levels of access and proficiency
compared to women. However, previous studies have shown that female teachers are less
likely to using computers personally than their male counterparts, www.researchgate.net-age-
and-it-tbl, though recent studies have shown that male and female teachers do not appear to
differ greatly in their extent of pedagogical use of ICT (Nduwayezu, et.al. 2022; Agbade et.
al 2018; Effiong & Agbade, 2016).

Research has consistently shown a strong correlation between age and ICT usage with
younger individuals generally demonstrating significantly higher level of digital engagement
compared to older adults, often referred to as the “digital divide”. This means that older
people are less likely to use ICT, potentially leading to social exclusion in an increasingly
digital society, (Casado & Lez eamo, (2018), Macedo et.al., 2018; Olofu et. al 2022; Opara
et. al 2020; Agbade et. al 2018; Usua et. al 2023; Agbor et. al 2026). In spite of the evidence
above, age-related digital divide is reducing due to the significant increase in the use of new
technologies among older people, Sixsmith et.al., (2022). This is also as shown in Ita, (2025).
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Almareta and Paidi (2021), have revealed that the level of ICT knowledge of teachers is not
dependent on years of teaching experience and also that the longer teacher teaching
experience does not provide good teacher ICT knowledge, rather, younger teachers have
great potentials. Ugbaja and Okeke, (2020), have affirmed that years of experience of
secondary school biology teachers do not significantly influence their use of ICT,
Problem Statement

Teachers’ quality and their continuing professional education and training remain
central to the achievement of quality education. It was in this understanding that the Cross-
River State Government, in the year, 2012, provided primary and secondary school teachers
with computers at a subsidized rate through the T-CAP programme, (Teacher — Computer
Acquisition Programme), in two phases. The first phase took place from September to
October 2012, followed by the second phase in June 2013. In the same vein, the Head of
Service of the Government of Cross River State in 2014, provided computers to all categories
of civil servants in the state. Through this same programme, secondary schools were
equipped with computer laboratories for teaching and learning for both students and teachers
in the three education zones of the state. Teachers play a vital role in the adoption and
implementation of new technology in education. Their perception is an important aspect that
influences their adoption of ICT in teaching and learning (ta, 2025; Asim & Ita, 2024; Ita,
et.al., 2024 a; Mutah, et.al., 2023; Patrick et. al, 2025; Patrick et. al, 2025; Patrick et. al,
2026). Thus, biology cannot flourish in the current day without an informational and
communicative edge, nor can secondarily school biology teachers be internationally
competitive without having been instilled with ICT abilities. To this end, the researcher seeks
to assessed personal variables and Biology Teachers’ Usage of ICT in Secondary Schools in
Calabar Metropolis

Objectives of the study

The main objective of this study was to assess personal variables and Biology Teachers’
Usage of ICT in Secondary Schools in Calabar Metropolis in teaching and learning processes
but specifically, the study aims:

1. To find out whether gender of secondary school biology teachers influence their ICT
usage in Calabar Metropolis.

2. To ascertain whether age of secondary school biology teachers influence their ICT
usage in Calabar Metropolis.

3. To find out whether working experience of secondary school biology teachers
influence their ICT usage in Calabar Metropolis.

Research Questions
The following questions will be answered in this study:
1. To what extent does gender of secondary school biology teachers influence their ICT
usage in Calabar Metropolis.
2. How does age of secondary school biology teachers influence their ICT usage in
Calabar Metropolis.
3. To what extent does working experience of secondary school biology teachers
influence their ICT usage in Calabar Metropolis.

Statements of Hypotheses
The following hypotheses were raised to guide the study:
1. There is no significant influence of gender on secondary school biology teachers’ ICT
usage in Calabar Metropolis.
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2. Age of secondary school biology teachers does no significantly influence their ICT
usage in Calabar Metropolis.

3. Working experience of secondary school biology teachers does no significantly
influence their ICT usage in Calabar Metropolis.

Methodology

The study purposively sampled 63 science teachers from a population of 168 science teachers
in Calabar Metropolis. Science teachers were used instead of biology teachers because it is
very scarce to have enough teachers for a particular science subject as some schools may
have just one science teacher per subject or even worst for the entire sciences. The
BIOTEAICTUQ instrument, made up of two parts, Respondents Personal information and 17
structured questions was used to assess secondary school biology teachers’ ICT usage on a
four- point modified Likert scale, with a Cronbach alpha reliability coefficient of 0.84. A
mean score of 2.50 was used as hypotheses were tested at 0.05 level of significance, using the
Mean, Standard Deviation, Independent t-test and Analysis of Variance, (ANOVA).
Hypotheses were tested at 0.05 level of significance.

Presentation of results
Table 1: General description of variables

N | Minimum | Maximum | Mean Std. Deviation
Access to computer |63 | 7.00 15.00 11.6984 | 2.15253
Knowledge of ICT |63 | 5.00 18.00 10.9524 | 3.39083
Use in teaching 63 | 2.00 6.00 3.9365 |1.17601
Challenges 63 | 18.00 24.00 21.6825 | 1.89928
Overall usage 63 | 36.00 62.00 48.2698 | 5.26157
Valid N (listwise) 63

Hypotheses one: There is no significant influence of gender on secondary school biology
teachers’ ICT usage in Calabar Metropolis. The independent variable in this hypothesis is
gender which categorized into two (male and female), while the dependent variable is
secondary school biology teachers’ ICT usage in terms of (access to ICT, knowledge of ICT,
use in teaching, challenges, while using ICT and overall usage). Independent t-test analysis
was used to test this hypothesis. The result is presented in Table 2.

Table 2
Std.

Gender [N Mean Deviation | t-value | p-value
Access to Male 129 116897 210617 | -030 | .976
computer

Female |34 11.7059 | 2.22288 .976
:g‘TOW'edge of  Male 1 10.2069 | 2.93232  -1.633 |.108

Female |34 11.5882 | 3.66075 102
Use in teaching  Male 29 3.8966 1.17549 -.247 .806

Female |34 3.9706 1.19304 .805
Challenges Male 29 21.5517 | 1.86291 -.502 .618

Female |34 21.7941 | 1.95059 616
Overall usage Male 29 47.3448 | 5.05877 -1.296 .200

Female |34 49.0588 | 5.37639 .198
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The result in Table 2 revealed the calculated t-value of access to ICT (-.030), knowledge of
ICT (-1.633), use in teaching (-.247), challenges while using ICT (-.502) and Overall usage (-
1.296). The t-values for all the five instances of ICT usage were less than the p-value of .000
at .05 level of significance. With this result the null hypothesis that There is no significant
influence of gender on secondary school biology teachers’ ICT usage in Calabar Metropolis
was retained. This implies that gender does not significantly influence secondary school
biology teachers’ ICT usage in Calabar Metropolis.
Hypotheses two: Age of secondary school biology teachers does no significantly influence
their ICT usage in Calabar Metropolis. The independent variable in this hypothesis is age
which is classified into three (Below 30 years, 31-50years and 51 and above years), while the
dependent variable is secondary school biology teachers’ ICT usage in terms of (access to
ICT, knowledge of ICT, use in teaching, challenges, while using ICT and overall usage. One-
way analysis of variance (ANOVA) was deployed to test this hypothesis. The results of the
analysis are presented in Table 3

Table 3
One-Way Analysis (ANOVA) of the influence of age of secondary school biology teachers
does no significantly influence their ICT usage in Calabar Metropolis

N Mean Std. Deviation
Access to Below 30 years 11 11.3636 9 33550
computer
31-50years 40 11.9250 2.14102
51 and above years 12 11.2500 2.09436
Total 63 11.6984 2.15253
Ilén_I(_JWIedge of Below 30 years 11 11 4545 5 46429
31-50years 40 11.0750 3.85897
51 and above years 12 10.0833 2.31432
Total 63 10.9524 3.39083
Use in teaching  Below 30 years 11 4.1818 1.53741
31-50years 40 4.0500 1.08486
51 and above years 12 3.3333 .98473
Total 63 3.9365 1.17601
Challenges Below 30 years 11 22.6364 1.62928
31-50years 40 21.4750 1.90798
51 and above years 12 21.5000 1.97714
Total 63 21.6825 1.89928
Overall usage Below 30 years 11 49.6364 4.88411
31-50years 40 48.5250 5.80003
51 and above years 12 46.1667 2.85509
Total 63 48.2698 5.26157
Sum of Mean
Squares | Df Square F Sig.
Access to Between 5600 | 2 2.850 607 | 548
computer Groups
Within Groups | 281.570 | 60 4.693
Total 287.270 | 62
Knowledge of Between 12438 |2 6.219 533 | 590
ICT Groups
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Within Groups | 700.419 | 60 11.674
Total 712.857 | 62

Use in teaching  Between 5543 5 2779 5073 135
Groups ' ' ' '
Within Groups | 80.203 | 60 1.337
Total 85.746 | 62

Challenges Between 12130 |2 6.065 1720 | .188
Groups ' ' ' '
Within Groups | 211.520 | 60 3.525
Total 223.651 |62

Overall usage  Between 76226 | 2 38.113 1394 | 256
Groups ' ' ' '
Within Groups | 1640.187 | 60 27.336
Total 1716.413 | 62

Table 3 shows the descriptive statistics of means and SD for the three groups of
respondents based on the levels of their age and the actual results of ANOVA that compared
the five group mean values. The comparison yielded F-ratios for access to ICT (.607),
knowledge of ICT (.533), use in teaching (2.073), challenges while using ICT (1.720) and
Overall usage (1.394). are respectively lower than the p -value of .000 at .05 level of
significance with 2 and 60 degrees of freedom. With these results, the null hypothesis is
retained in each of the five instances of access to ICT, knowledge of ICT, use in teaching,
challenges, while using ICT and overall usage. This implies that there is no significant
influence of age on secondary school biology teachers’ ICT usage in terms of access to ICT,
knowledge of ICT, use in teaching, challenges, while using ICT and overall usage.
Hypotheses three: Working experience of secondary school biology teachers does not
significantly influence their ICT usage in Calabar Metropolis. The independent variable in
this hypothesis is working experience which is classified into three (1-10 years, 11-20 years
and 21 and above year), while the dependent variable is secondary school biology teachers’
ICT usage in terms of (access to ICT, knowledge of ICT, use in teaching, challenges, while
using ICT and overall usage. One-way analysis of variance (ANOVA) was deployed to test
this hypothesis. The results of the analysis are presented in Table 4.

Table 4
One-Way Analysis (ANOVA) of the influence of working experience of secondary school
biology teacher’s ICT usage in Calabar Metropolis

Std.
N Mean Deviation

Access to 1-10 years 30 11.4667 2.47377
computer

11-20 years 24 12.1250 1.82525

21 and above years 9 11.3333 1.80278

Total 63 11.6984 2.15253
I'g‘TOW'Edge of  1-10 years 30 10.8000 3.34664

11-20 years 24 11.6250 3.41114

21 and above years 9 9.6667 3.42783

Total 63 10.9524 3.39083
Use in teaching  1-10 years 30 3.8333 1.34121

11-20 years 24 3.9583 .99909
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21 and above years 9 4.2222 1.09291
Total 63 3.9365 1.17601
Challenges 1-10 years 30 22.2667 1.76036
11-20 years 24 21.5833 1.74248
21 and above years 9 20.0000 1.87083
Total 63 21.6825 1.89928
Overall usage 1-10 years 30 48.3667 5.22252
11-20 years 24 49.2917 5.71405
21 and above years 9 45.2222 2.86259
Total 63 48.2698 5.26157
Sum of Mean
Squares Df Square F Sig.
Access to Between Groups 7178 5 3589 769 168
computer
Within Groups 280.092 60 4.668
Total 287.270 62
fnowledgeof - Between Groups 156432 |2 13216 | 1155 | 322
Within Groups 686.425 60 11.440
Total 712.857 62
Use in teaching  Between Groups 1.065 2 533 377 .687
Within Groups 84.681 60 1.411
Total 85.746 62
Challenges Between Groups 35.951 2 17.975 5.746 |.005
Within Groups 187.700 60 3.128
Total 223.651 62
Overall usage Between Groups 108.932 2 54.466 2.033 | .140
Within Groups 1607.481 |60 26.791
Total 1716.413 | 62

Table 4 shows the descriptive statistics of means and SD for the three groups of
respondents based on the levels of their working experience and the actual results of ANOVA
that compared the five group mean values. The comparison yielded F-ratios for access to ICT
(.769), knowledge of ICT (1.155), use in teaching (.377), challenges while using ICT (5.746)
and Overall usage (2.033) respectively. The F-ratios for challenges while using ICT was
higher than the p -value of .000 at .05 level of significance with 2 and 60 degrees of freedom.
With these results, the null hypothesis is retained in each of the four instances of access to
ICT, knowledge of ICT, use in teaching and overall usage but rejected for challenges, while
using ICT. This implies that there is no significant influence of working experience on
secondary school biology teachers’ ICT usage in terms of access to ICT, knowledge of ICT,
while using ICT and overall usage, but there is a significant influence of working experience
on secondary school biology teachers’ ICT usage in terms of challenges, while using ICT. In
order to understand the pattern of the significant influence of secondary school biology
teachers’ ICT usage a post hoc multiple comparison analysis was carried out using Fisher’s
least significant difference (LSD) test. The results of these analyses are presented in Table 5
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Table 5
Fisher’s least significant difference (LSD) test. of the influence of working experience on
secondary school biology teachers’ ICT usage in terms of challenges while using ICT

Multiple Comparisons

LSD
Mean
Dependent Difference | Std.
Variable (1) Experience (J) Experience (1-9) Error Sig.
Challenges 1-10 years 11-20 years .68333 48438 | .163
2landabove |, 5gea7xy | 67221 | .001
years
11-20 years 1-10 years -.68333 48438 163
2landabove |4 pesasy | 69133 | 026
years
2landabove  1-10 years -2.26667(*) | 67221 | 001
years
11-20 years -1.58333(*) | .69133 | .026

* The mean difference is significant at the .05 level.

The results of Fisher’s multiple comparison analysis presented in Table 5 have shown that
teachers’ whose working experience is 1-10 years are significantly different in their ICT
usage in terms of challenges while using ICT) from those whose working experience is either
11-20 years or 21 and above year. Also, teacher’ whose working experience is 11-20 years
are significantly different in their ICT usage from those whose working experience is 21 and
above year.

Discussion of findings
Hypothesis one: The null hypothesis was retained. This finding corroborates with the work of
Almeareta & Paidi, (2021), Oguode et.al.,(2022), in their respective studies showed that
female and male teachers in secondary schools do not differ greatly in the extent of their
pedagogical use of ICT.

Hypothesis two: The null hypothesis was retained. This result though not in agreement with
Casado & Lez eamo, (2018), Macedo, (2018), however, in spite of the evidence above, age-
related digital divide is reducing due to the significant increase in the use of new technologies
among older people Sixsmith et.al, (2022) Thus, this evidence is in agreement with the
findings of this hypothesis.

Hypothesis Three: This hypothesis was retained. Years of experience and secondary school
biology teachers do not significantly influence their use of ICT. However, teachers can
improve their ICT skills through professional development, and also through their beliefs and
perceptions (Ita, 2025, Ugbaja & Okeke, 2020). The result which showed a significant
influence of working experience on secondary school biology teachers’ ICT usage in terms of
challenges, while using ICT, implies that years of experience is a challenge to the use of ICT
by biology teacher. Teachers with lengthy teaching experience have lower ICT knowledge
because the age of the teacher and habits of the teacher are already comfortable with
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conventional teaching so they are less interested in ICT, as evidenced in the post hoc result,
see table 5. This disparity can be remedied through professional development.

Conclusion

The result of this research shows that gender and age do not significantly influence secondary
school biology teachers’ ICT usage in Calabar Metropolis in terms of access to ICT,
knowledge of ICT, use in teaching, challenges while using ICT and overall usage. while
there is no significant influence of working experience in terms of access to ICT, knowledge
of ICT, while using ICT and overall usage, there is a significant influence of working
experience on secondary school biology teachers’ ICT usage in terms of challenges, It was
thus recommended among others that intense effort be made urgently, to provide in-service
training and technical support on ICT for secondary school teacher in Calabar Metropolis for
professional development.

References

Almareta, R., & Paidi. (2021). Information and communication technology (ICT) knowledge
of biology teachers in senior high school based on teaching experience. Journal of
Physics: Conference Series, 1806(1), 012146. https://doi.org/10.1088/1742-
6596/1806/1/012146

Adie, EB, Ntah, HE & Anditung, PA (2026). Qualitative study on the application of
mathematical principles in architectural design in Nigeria. Zamfara International
Journal of Education, 6(1), 143-149.

Agbade, OP, Opara, J.C., Ihekoronye, E.O. & Hur-Yagba, C. N. (2018). Attitudes and
secondary school teachers’ job performance in the Federal Capital Territory, Abuja.
International journal of the Forum for African Women Educationalists. 6 (1): 115-
120.

Agbade, OP, Qyita, V.C. & Agbo, G.I. (2018). Comparative study of teacher preparation and
training in Finland and Nigeria: Borrowables from Finland for sustainable
development in Nigeria in the 21% century. Journal of Educational Studies. 18(2): 1-
17.

Agbor, C., Opeh, P., Monity, F., Ushie, U, Obo, A., Uguetan, U., Samson, O. & Out, C.
(2026). Integrating environmental education and economic literacy for sustainable
coastal ecosystem management in Cross River State, Nigeria. Egyptian Journal of
Aquatic Biology and Fishers, 31(1), 2591-2602.

Akeh, LB, Nkwam, GA, Anake, CB, Aina, SO, Adie, EB, Ojiho, IH & Itu, PCO (2026).
Connectivity and culture: The aviation industries’ contribution to Calabar’s tourism
arrivals. Journal of Research Administration, 9(1), 782-793.

Antai, G.O., Ndion, C.O., Peter, A.B, Agbade OP. & Basake, J.A. (2025). Examination of the
historical development of human rights from the traditional African perspective.
Jurnal Perpajakan dan Keuangan Publik, 4(2), 68-91.

Asim, Alice Eta & Ita, Caroline Iserom, (2025). Artificial Intelligence in Educational
Research: Pitfalls and Avoidance Strategies. African Journal of Science, Technology
and Mathematics. Vol. 11 ,(2)

Belay, M.T, Khatete, D. W, and Mugo, B.C., (2020). Availability of ICT Resources for
Teaching and Learning Biology in Secondary Schools in Southern Region, Eritrea.
International Journal of Technology and Systems. Vol.5, (1) pp 1-17.

Beshel, U.C., (2024). Emerging Technologies and Instructional Delivery in the 21% Century:
Do not Abort the Vulnerable Species in Nigeria. University of Calabar Press, Calabar-
Nigeria. ISBN: 978-978-007-587-3

205


https://doi.org/10.1088/1742-6596/1806/1/012146
https://doi.org/10.1088/1742-6596/1806/1/012146

Personal Variables and Biology Teachers’ Usage of ICT Ita, Caroline Iserom (Ph.D)
in Secondary Schools In Calabar Metropolis Effiong Effiom Etim, Ph.D

Bobojane,M.& Thulhukilr,J. (2022). Information and Communication Technology Practices
in Biology Teaching in High School in Lesotho High Schools. International Journal
of Information and Education Technology. VVol.12, No 7.

Casado, R., & Lezcano, F. (2018). Inclusién digital y envejecimiento activo: La participacion
de los mayores en las redes sociales. Aula Abierta, 47(1), 113-122.
https://doi.org/10.17811/rifie.47.1.2018.113-122

Cross River State G OVERNMENT, T-CAP, (2012). Ministry of Education, Calabar, Cross
River State, Nigeria.S

Danko, M., De¢man, M., Kerzi¢, D., & Zorko, V. (2020). The effect of gender on university
teachers’ ICT use. In Proceedings of the 14th IADIS International Conference e-
Learning 2020 (pp. 94-100). IADIS. https://doi.org/10.33965/el2020_2020071012

Effiong, L. V. & Agbade, OP (2018). Principals’ perspective on effective planning for
revitalizing the standard of secondary school education in Northern Cross River State,
Nigeria. Abuja International Journal of Education and Management Sciences. 5(1):
180-190.

Effiong, L. V. & Agbade, O.P. (2016). Relationship between teachers’ induction and brain-
drain in the teaching profession in Abuja Municipal Area Council. Abuja
International Journal of Education and Management Sciences (ABIJEMS). 4 (1):
122-128.

Ekoro, E , Usang, E, and Ibe, O.l., (2023). Utilization of Information and Communication
Technology in Teaching and Learning of Computer Studies in Private and Public
Secondary school in Cross River State. Journal of Emerging Technologies. 10, (9).

Fanthana, Z & Khan, A.S., (2024). ICT in Biology Education: Teacher Readiness and
Implementation Challenges in the Context of Bangladesh. Discover Education,
Springer Journal. Vol. 3, No 175.

Inyang, AE, Ushie, EI & Adie, EB (2022). Mathematics disposition and teachers’ readiness
to adopt ICT for mathematics instruction in Cross River Staten Nigeria. International
Journal of Science Education, 4(2), 51-60.

Igyu, CO, Adie, EB, Ogah, HA & Anditung PA (2022). Interactive effect of variation
teaching strategy in the algebraic motivation, understanding and performance in basic
5 in Benue State, Nigeria. Vunoklang Multidisciplinary Journal of Science and
Technology, 10(2), 65-71).

Ita, Caroline Iserom (2025). Language Used/ Assessment Practices and Lecturers’ Beliefs in
The College of Education, University of Calabar. 65" Annual Conference
Proceedings 2025, on Language and STEM Education. Science Teachers Association
of Nigeria. August, 2025. ISBN: 978-978-52160-5-9

Ita, Caroline Iserom, Egbai, Julius Michael, (2024 b). Assessment of Teacher Educators’
attitude towards Large Language Models as Tools for Professional Development.
Nigerian Journal of Sociology of Education. Vol. 17, (1).

Ita, Caroline Iserom, Out, Bernard Diwa and Egbai, Julius Michael PhD, (2024 a).
Assessment of University Lecturers Personal Variables and Attitude to Large
Language Models as Tools for Professional Development in Cross River State,
Nigeria. African Journal of Theory and Practice of Educational Research (AJTPER).
Vol. 12

Macedo, L., Fonseca, N. G., & Mendes, A. J. (2018). Supporting differentiated instruction in
programming courses through permanent progress monitoring. In Proceedings of the
49th ACM Technical Symposium on Computer Science Education (pp. 209-214).
ACM. https://doi.org/10.1145/3159450.3159529

Meremikwu, AN, Benimpuye, AE, Idoko, LI, Arikpo OJ &Tawo, CN (2022). Classroom
routine activities as predictors of students’ academic achievement in mathematics in

206


https://doi.org/10.33965/el2020_202007l012
https://doi.org/10.1145/3159450.3159529

Inter-Disciplinary Journal of Science Education (1J-SED) Vol. 7(1), January 2026

Calabar Metropolis of Cross River State, Nigeria. Inter-disciplinary Journal of
Science Education, 4(1), 60-70.

Mutah, B.O, Dark, 1.0 and Apoenchin, H., (2023). The Perception of Teachers on integration
of Information and Communication Technology, (ICT), in to Mathematics Teaching
and Learning. European Journal of Education. 4(3).

Nduwayezu, F & Nzabali, W. (2022). The Effective use of ICT for Improving the teaching
of Biology Subject in Selected Secondary Schools. Rowandan Journal of Education,
6(1).

Nwocha, E.S.(2023). Utilization of Multimedia Facilities in Teaching and of Biology among
Secondary Schools Students in Obudu Local Government Area of CRS. Journal of
Digital learning and Education. 3(1).

Obi., JJ, Adie EB & Okri, JA (2020). Application of 21% century skills in science and
mathematics education in Nigeria. Education for Today, 16(1), 200-206.

Ogunode, N. J., & Lilian, O. (2022). Impact of information communication technology (ICT)
on students’ academic performance in public secondary schools in Nigeria.
International Journal on Integrated Education, 5(1).
https://doi.org/10.31149/ijie.v5i1.2600

Olofu, PA, Opara, J.C. & Ushie, EA (2022). Administration of university system in Nigeria:
Challenges and Way Forwards. Benue State University Journal of Educational
Management, 4(2), 89-95.

Olofu, PA, Kuko, AC, Akom, ER & Haruna IM (2024). Heightening teachers’ job
satisfaction in private secondary schools in Bwari Area Council of the Federal Capital
Territory, Abuja: The perspective of staff welfare benefits. Interdisciplinary Journal
of Science Education (1J-SED), 6(1), 84-93.

Onyediran, W. & Dick, J.T., (2019). Use of Information and Communication Technology,
ICT, for Teaching Profession in Ogun State, Nigeria. International Journal of e-
Learning Security, (1JeLS). Vol. 7 (2).

Opara, J.C., Agbade, OP & Ihekoronye, E.O. (2020). Assessment of parents’ perception on
the impact of covid-19 pandemic school closure on secondary school students in
Gwagwalada Area Council, Abuja. Benue State University Journal of Educational
Management. 2(1), 93-102.

Oyita, V.C., Agbae, OP & Agbo, G.l. (2018). Effect of micro-politics on organizational
effectiveness of Colleges of Education in Delta State, Nigeria. Journal of Educational
Studies. 18(2): 89-106.

Patrick, EO, Agbade OP & Ogar, MO (2025). Harnessing the potentials of entrepreneurial
artificial intelligence for poverty reduction in the 21% century in Nigeria.
Interdisciplinary Journal of Science Education (1J-SED), Interdisciplinary Journal of
Science Education (1J-SED), 6(2), 87-99.

Patrick, EO, Agbade, OP, Usua, OB & Effiong, IE (2025). Women education and community
development in Bekwarra Local Government Area of Cross River State, Nigeria.
Interdisciplinary Journal of Science Education (1J-SED), 6(2), 119-128.

Patrick, EO, Agbade, OP & Bassey, RO (2026). Adult education in the age of artificial
intelligence: Exploring human-machine partnership. Education for Today, 22(1), 408-
415.

Sixsmith, A., Horst, B. R., Simeonov, D., & Mihailidis, A. (2022). Older people’s use of
digital technology during the COVID-19 pandemic. Bulletin of Science, Technology
& Society, 42(1-2), 19-24.

Ugbaja, J. N., & Okeke, S. O. C. (2020). Information and communication technology
competences possessed by biology teachers in secondary schools in Anambra State.

207



Personal Variables and Biology Teachers’ Usage of ICT Ita, Caroline Iserom (Ph.D)
in Secondary Schools In Calabar Metropolis Effiong Effiom Etim, Ph.D

UNIZIK Journal of STM Education, 3(2), 211-221.
https://journals.unizik.edu.ng/jstme/article/view/519

Usua, OB, Olofu, PA & Ogunode, NJ (2023). Impact of coaching leadership style on
secondary school administration, teachers’ job performance and secondary school
students’ academic performance in public secondary schools in Federal Capital
Territory, Abuja. International Journal of Development and Public Policy, 3(11), 22-
30.

Vygotsky, L. S. (1978). *Mind in society: The development of higher psychological
processes*. Harvard University Press.

Yasin,Z, Shazia, I, and Kanwal, S. (2023). Effect of ICT on the Academic Performances of
Students. Journal of Professional Research in Social Sciences, 10(2), 99-112.

Zawacki-Richter, O., Marin, V. 1., Bond, M., & Gouverneur, F. (2019). Systematic review of
research on artificial intelligence applications in higher education — where are the
educators? *International Journal of Educational Technology in Higher Education,
16*(1), 1-27.

208


https://journals.unizik.edu.ng/jstme/article/view/519

