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Abstract

Technology prepares young people to become better at research and critical thinking that may
enhance problem-solving skills, encourage teamwork, collaboration, and application of
knowledge to new situation. Inquiry Learning Space (ILS) is therefore a technological
innovation needed to foster learning particularly in STEM education. This study employed quasi-
experimental research design of pre- and post-tests. Purposive sampling was employed to select
participants (teachers) from the 2016 prior TETFund Project STEM teachers from both private
and public schools who had been trained on gender sensitivity. Sixty-five (65) STEM teachers
from Public and private schools in Ijebu Ode LGA were used for the study. In addition, teachers
were asked to administer test and record the scores of students’ participants (257 students)
before and after using ILS for teaching. Two questionnaires (teacher and student version) with r
=.93; r = .86 respectively was developed by the researchers and administer before and after the
training to the teachers. Six hypotheses were tested. Data were analysed using descriptive
statistics, percentages, t-test, and Multiple Regression Analysis. The results showed a significant
difference in mean attitude of public and private school teachers respectively towards the use of
ILS (tes) = 6.41, p =.000) ; (te9) = 4.17, p = .000). Furthermore, it showed that there was a
significant difference in students’ score before and after the use of ILS (ts12) = 15.10, p = .000).
It is therefore recommended that all STEM teachers be trained and encouraged to employ the
use of ILS in the teaching of STEM subjects
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Introduction

The poor use of science, technology, and innovation (STI) for economic growth is one of the
reasons why many Sub-Saharan African (SSA) nations have poor economic performance.
According to Croak (2018), STEM education has a beneficial impact on productivity across all
subject areas. In the modern knowledge society, the countries achieving the necessary
developmental progress are those that have adopted STI through dedicated and focused
investment in STI. Science, Technology, Engineering, and Mathematics (STEM) are the primary
forces behind innovation, which is essential for economic progress. They also act as instruments
for raising standards of life, enhancing competitiveness, and generating knowledge for problem-
solving through research and development. The activities of the 21st century are influenced by
science and technology, as well as a nation's capacity to ensure health, combat disease, and
safeguard the environment.

According to Croak (2018), STEM education is related to both the character of the work force
and technology/innovation. Marginson, Simon, Tytler, Freeman and Roberts (2013) stated that
educational quality as determined by cognitive abilities, mainly in science and mathematics is a
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more accurate indicator of economic results than general educational indices. Marginson et
al.(2013) compared STEM education across different nations and found that the quantity and
quality of STEM competences affects economic performance — though in most nations there is
less programmatic focus on the links between education in STEM, and the take-up of STEM
skills in the labour markets. In addition, there is a lot of interest in developing advanced STEM
brains that are connected to both business innovation and research and development. This is due
to the widespread belief that the amount and caliber of STEM competencies have an impact on
economic success. As a result, increasing the general standard of the human capital supply and
expanding the high skill group that is capable of study, invention, and effective reaction to
technological change should be a major emphasis.

In the study of the value of STEM education for productivity, Atkinson and Mayo (2010) found
that the main motivation for STEM education is to supply the "fuel” needed to power a
technology-driven economy since technological innovation has been credited with up to 75% of
the growth in the American economy since World War Il. Again, without a population that is
trained in science, technology, engineering, and mathematics, such science and technology-based
innovation is impossible. Therefore, the innovation economy and its possibilities will fail without
the appropriate quantity and quality of people with STEM education. Hence, STEM education is
a valuable platform for preparing the nation's kids for the challenges that lie ahead in a highly
competitive technological World. It should be emphasized as well that the ability to acquire,
learn from, adapt to, use, and create from existing technology is becoming a more important
metric h to measure international competitiveness. In other words, countries that do not innovate
become less competitive. So, the provision of STEM education for its citizens at the primary
level of school determines the main distinction between the developed and developing worlds.

STEM skills, including those in information and communication technology (ICT), are becoming
more and more important across disciplines as technology advances at a rapid rate. Information
and communication technology (ICT) skills, particularly, are becoming more applicable across
disciplines as technology advances at a rapid rate. In order to create a pool of scientists,
engineers, technologists, and innovators who are well-trained and equipped with the necessary
skills to drive the various sectors of the economy and maintain Nigeria's leadership in research,
innovation, and technological development, we must therefore strengthen the acquisition of
STEM skills at all levels. The way people perceive, interact, and learn has changed because of
technology. It gradually has significant effects on Nigeria's educational system, affecting
everything from how students learn to how teachers develop their own expertise and improve
learning environments, as well as how administrators oversee grades, uphold security, monitor
payments, and follow up with guardians or parents. The use of technology enables educators to
have an impact outside of the classroom. Today's instructors can instruct pupils, follow up with
them, and give advice from anywhere in the world by using video conferencing and chat
platforms. Teaching and learning are improved by technology in both their purpose and
enjoyment. It could greatly simplify and make learning for kids more interesting. The
possibilities for using technology in education are virtually endless (Oyin, 2021)

In the Nigerian school system, software like Inquiry Learning Space (ILS) and Go-Ga Lab can
be used for e-learning to supplement instructors' lessons and increase students' learning ability.
Technology can be used by the teacher to keep tabs on pupil assignments and classroom
development. By establishing connections to the actual world, inquiry-based learning engages
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students via research and difficult questions. It is a teaching strategy that encourages students to
experiment and solve problems. According to Jong, Rodriguez-Triana, Hovardas, Dikke,
Dziabenko, Koslowsky, Korventausta, Law, Pedaste, Tasiopoulou, Vidal, and Zacharia (2021),
inquiry learning can help students develop their critical thinking abilities because it is created to
bring students straight into the scientific method in a brief amount of time.

As good as this software (ILS) is, the attitude of teachers towards the use of it is the driver for its
implementation in the classrooms. Sanchez et. al. (2012) reported in their findings that teachers’
attitudes towards ICT are highly positive but the use of them in class is scarce and it is subjected
to innovative processes.

Ertikanto, Herpratiwi, Yunarti and Saputra (2017) and Jeon., Kellogg, Khan, and Tucker-
Kellogg (2021) demonstrated how inquiry activities can enhance students' knowledge of science,
stimulate their ability to think creatively, and develop their skills in gathering and analyzing data.
ILS are online and digital learning spaces where students can engage with virtual laboratories
and other multimedia tools like text and pictures as well as other learning materials (Jong et al,
2021). ILS can offer pupils a context-based environment and instructional assistance for
learning, to put it briefly. With today's cutting-edge technology, inquiry-based learning can use
digital tools like interactive visualization and virtual labs to help students comprehend difficult
science concepts and solve issues. If Nigeria is to achieve its goal of becoming one of the world's
top innovators by 2030 and reach the SDG goals, its educational system must be improved, and
money must go into teacher training programme that emphasize using cutting-edge techniques.
Many online learning platforms provide students with access to a variety of virtual labs, such as
Go Lab, which streamline learning by emphasizing key factors, eliminating irrelevant details,
and changing time scales to make exploring and analyzing scientific phenomena simpler
(Gnesdilow and Puntambekar, 2021)

Using the Go-lab platform and ILS, Jung., Hsin-Cheb., Cheng and Chun-Yen (2022) looked into
student technology adoption, the knowledge integration (KI) process, and learning results for
both high- and low-achieving KI students. The research revealed that Kl students reacted
favourably to the platform's perceived utility. Although, the low achievers Kl students almost
created simple links, (ii) the high achievers Kl students could progressively develop connections
from simple to complex and varied among genetic concepts, and (iii) the higher achiever and low
achiever Kl students had comparable academic achievement. The cooperative initiative GO-GA
has been funded by the European Commission through the Horizon 2020 Research and
Innovation Financing Program (Go-Lab Goes Africa). The objective of GO-main GA is to hasten
the uptake of richer learning settings and enhance learning results in science and technology
through the application of contextually engaging digital STEM education in secondary schools
across Africa. With the goal of expanding, it across all of Africa, GO-GA will adjust the Go-Lab
Ecosystem, which comprises the websites www.golabz.eu and www.graasp.eu, to the
requirements of teachers and pupils in Nigeria, Kenya, and the Republic of Benin.

Go-Lab is a well-known platform that provides secondary schools with carefully selected, tried-
and-true scientific and technological material, supported by a strong teaching community. Tai-
Solarin University of Education has been chosen as a hub for the teacher training component of
the Go Lab initiative, with three employees acting as Master Trainers. To evaluate the use of
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inquiry-based learning (ILS) in the instruction of some selected STEM subjects, this initiative is
an intervention programme for SS1 class students in both private and public schools.

Statement of the Problem

A high-quality education is not conceivable without a high-quality teacher (Global Education
Report, 2012), and neither can any education surpass the quality of the teacher, (Federal
Republic of Nigeria (FRN), 2012) In literature, several creative approaches and strategies have
been identified to support the teaching and learning of science, including the inquiry learning
approach which encourages critical thinking by allowing students to reflect, collaborate, and ask
questions. All of these are necessary abilities for the workforce of today, and STEM classes may
foster them with the right teaching strategies. For certain chosen STEM instructors from 55
schools across four local governments area in Ogun, this intervention initiative would therefore
function as a scaling up.

Purpose of the Study

Analyze the impact of inquiry learning spaces (ILS) on STEM student learning in some selected

schools. Specifically, it is aimed to

1. determine the difference in the attitude of teachers of both public and private schools
before and after training towards the use of ILS.

2. determine the influence of demographic data (Gender, age, Qualification, Specialization,
working experience, Subject taught and Type of school) on teachers’ attitude on the use of
ILS

3. determine influence of demographic data (Local govt area, Class, Gender, Type of school)
on students’ attitude before and after training towards the use of ILS.

4. Find the difference in the mean score of students before and after training in the use of ILS.

Research Hypotheses

Hoi1. There is no significant difference in the attitude of teachers of public secondary schools
before and after training towards the use of ILS.

Ho2. There is no significant difference in the attitude of teachers of private secondary schools
before and after training towards the use of ILS.

Hos: There is no significant difference in the attitude of teachers of public and private secondary
schools before and after training towards the use of ILS.

Hos. There is no significant influence of demographic data (Gender, age, Qualification,
Specialization, working experience, Subject taught and Type of school) on secondary
school teachers’ attitude on the use of ILS

Hos. There is no significant influence of demographic data (Local govt area, Class, Gender,
Type of school) on the attitude of secondary school students before and after training
towards the use of ILS.

Hos: There is no significant difference in the mean score of secondary school students before and
after being taught through the use of ILS.

Methodology

The study employed a quasi-experimental design of pre- and post-tests. After permission had
been sought from the Ministry of Education in Ogun State, purposive sampling was employed by
selecting participants (secondary school teachers) who had been trained on gender sensitivity
from the 2016 prior TETFUND Project. Sixty-five STEM teachers from both private and public
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schools selected from nine schools in ljebu Ode LGA were trained in the use of ILS after which
they adopted the skills in the respective classes of their schools. Teachers were asked to
administer test and record the scores of students’ participants (257 students) before and after
using ILS for teaching. The chief researcher and one of the trained co-researchers, along with the
Go-Ga Master trainers, oversaw the training and monitored the class practical. Two
questionnaires (teacher and student version) consisting of 42 items each assessing biographic
data and attitude of teachers and students to the use of ILS (r = .93; r = .86 respectively) was
developed by the researchers and administer before and after the training to the teachers. Six
hypotheses were tested. Data were analyzed using descriptive statistics, t-test, and multiple
regression analysis.

Results

Research Hypotheses

Hol. There is no significant difference in the attitude of teachers of public secondary schools
before and after training towards the use of ILS.

To test this hypothesis, t-test statistics was used, and the result is presented in table 1.

Table 1: T-test Results comparing Public school Teachers’ attitude before and after training in
the use of ILS

Prepost N Mean SD SE t df P Decision
pretraining 50 25.74 1297 183 641 95 .000 reject
posttraining 47 38.21 446 .65

Teachers
Attitude

Table 1shows the mean attitude of public school teachers before and after training respectively as
shown: ( (M = 25.74, SD = 12.97; M = 38.21, SD = 4.46). Since Levene’s p < .05, equality of
variance is not assumed. The mean difference between pre and post training was 12.47 and the
95% confidence interval for the estimated population mean difference is between -16.43 and -
8.51. the effect size was large (d = 2.91). Result then shows a significant difference in the
attitude of public school teachers towards the use of ILS (tgs) = 6.41, p = .000). this implies that
the training in the use of ILS improved teachers’ attitude towards the use of ILS as a teaching
method in the public schools.

Hoo. There is no significant difference in the attitude of teachers of private secondary schools
before and after training towards the use of ILS.
To test this hypothesis, t-test statistics was used, and the result is presented in table 2.
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Table 2: T-test Results comparing Private school Teachers’ attitude before and after training in
the use of ILS

Prepost N Mean SD SE t df P Decision
pretraining 15 2960 741 191 417 29 .000 reject

posttraining 16 39.06 4.89 1.22

Teachers
Attitude

Table 2 shows the mean attitude of teachers from the private schools before and after training
respectively as shown: (M = 29.60, SD = 7.40; M = 39.06, SD = 4.89). Since Levene’s p < .05,
equality of variance is not assumed. The mean difference between pre and post training was 9.46
and the 95% confidence interval for the estimated population mean difference is between -14.04
and -4.88. the effect size was large (d = 1.54). Result then show a significant difference in mean
attitude of private school teachers towards the use of ILS (tpg) =4.17, p = .000). this implies that
the training in the use of ILS improved teachers’ attitude towards the use of ILS as a teaching
method in private schools.

Comparing public and private school teachers together gives the following hypothesis was
postulated

Hos. There is no significant difference in the attitude of teachers of public and private secondary
schools before and after training towards the use of ILS.
To test this hypothesis, t-test statistics was used, and the result is presented in table 3.

Table 3: T-test Results comparing Public and Private school Teachers’ attitude before and after
training in the use of ILS
Prepost N Mean SD SE t df P Decision
Public 50 25.74 1297 183 1.09 63 .28  accept

Private 15 29.60 740 191

pretraining
Teachers
Attitude

Public 47 3821 446 65 .64 61 .52  accept

Teachers  posttraining Private 16 39.06 489 122
Attitude

Table 3 shows the mean attitude of public and private school teachers before and after training
respectively as shown: ( (M = 25.74, SD = 12.97; M = 29.60, SD = 7.40; M = 38.21, SD = 4.46;
M = 39.06, SD = 4.89). In addition, results shows no significant difference in the attitude of
public and private school teachers based on the training in the use of ILS (tes = 1.09, p = .28;
te1) = .64, p =.52). The null hypothesis is failed to be rejected.

Hos. There is no significant influence of demographic data (Gender, age, Qualification,
Specialization, working experience, Subject taught and Type of school) on secondary school
teachers’ attitude on the use of ILS
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Again, the influence of demographic data on teachers’ attitude was tested using Multiple
regression and the result is presented in table 4

Table 4a: Model Summary for teachers
Model R R Square  Adjusted R Square  Std. Error of the Estimate
1 443° 196 135 10.08037

a. Predictors: (Constant), Gender, age, Qualification, Specialization, working
experience, Subject taught, Designation, Type of school

Table 4b: ANOVA?
Model Sum of Squares df Mean Square F Sig.
Regression 2923.054 9 324.784 3.196 .002°
1 Residual 11990.446 118 101.614
Total 14913.500 127

a. Dependent Variable: Teachers’ attitude
b. Predictors: (Constant), Gender, age, Qualification, Specialization, working experience,
Subject taught, Designation, Type of school

Table 4b shows that there was a significant influence of all demographic data of teachers on their
attitude towards the use of ILS as a teaching strategy. However, results show that demographic
data (Gender, age, Qualification, Specialization, working experience, Subject taught, Type of
school) contributed 13.5% to the attitude of teachers in the use of ILS. Using the enter method, a
significant model emerged: F (9, 118) = 3.196, p <.005

Table 4c: Coefficients?

Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta

(Constant) 5.552 11.162 497 .620
Gender 561 2.127 .023 .264 792
age -.336 1.563 -.027 -.215 .830
Qualification 4.270 2.450 154 1.742 .084
1 Specialization 1.755 .554 284 3.167 .002
Subjtaught .180 594 .029 .302 763
Designation -1.560 1.742 -.085 -.896 372
Working experience .860 .850 110 1.011 314
Type of school 5.021 2.659 199 1.889 .061
Local govt area 4.382 1.295 324 3.383 .001

a. Dependent Variable: Teachers' attitude

All the predictor variables except specialization and local government area of the schools were
not significant predictors of teachers’ attitude

Hos: There is no significant influence of demographic data (Local govt area, Class, Gender,
Type of school) on the attitude of secondary school students before and after training towards
the use of ILS.
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Table 5a: Model Summary for students
Model R R Square Adjusted R Square Std. Error of the Estimate
1 745° 555 553 4.482
c. Predictors: (Constant), Local govt area, Class, Gender, Type of school, age

Table 5b: ANOVA®
Model Sum of Squares df Mean Square F Sig.
Regression 34688.077 6 5781.346 287.849 .000°
1 Residual 27777.066 1383 20.085
Total 62465.143 1389

a. Dependent Variable: students' attitude
d. Predictors: (Constant), Local govt area, Class, Gender, Type of school, age

Table 5 shows that there was a significant influence of all demographic data of students
on their attitude towards the use of ILS as a teaching strategy. However, results show that
demographic data (Gender, age, Classs, Type of school and local government area)
contributed 55.3% to the attitude of students in the use of ILS. Using the enter method, a
significant model emerged: F (6, 1383) = 287.85, p <.005.

Table 5¢: Coefficients®

Model Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Beta
(Constant) 7.189 1.517 4.740 .000
Gender -274 241 -.020 -1.138 .256
1 age .058 .085 .016 .683 495
Class -.236 142 -.037 -1.664 .096
Type of school -1.006 .356 -.056 -2.822 .005
Local govt area -1.351 .601 -.041 -2.246 .025

a. Dependent Variable: students' attitude
All the predictor variables in Table 5¢ except type of schools and local government area of the
school were not significant predictors of students’ attitude at p<.05

Hos: There is no significant difference in the mean score of secondary school students before and
after being taught through the use of ILS.
Students were given a test before and after the use of ILS, results is presented in table 6

Table 6: T-test Results comparing the mean score of secondary school students before and after
training in the use of ILS.
Prepost N Mean SD SE t df p Decision
265 .17 1509 512 .000 Reject

pretraining 257 12.64

176 11
score  posttraining 257 15.63
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Table 6 shows the mean score of students before and after being taught through the use of ILS
respectively as shown: (M = 12.64, SD = 2.65; M = 15.63, SD = 1.76). Since Levene’s p < .05,
equality of variance is not assumed. The mean difference between pre and post training score
was 2.99 and the 95% confidence interval for the estimated population mean difference is
between -3.38 and -2.60. the effect size was large (d = 0.68). Result then show a significant
difference in students’ score before and after the use of ILS (ts12) = 15.10, p = .000). This
implies that the use of ILS improves students’ academic achievement.

Discussion

The entry attitudes of teachers were observed, comparing public school teachers’ attitude with
that of private school teachers’ attitude before and after the training in the use of ILS. The result
showed no significant difference in the entry attitude of public and private teachers towards the
use of ILS. This shows that both categories of teachers were at the same level in their attitude
when the training was about to start and also after the training, there was no significant
difference in the attitude of public and private school teachers based on the training in the use of
ILS (Table 3). It then implies that the training in the use of ILS had the same impact on the
attitude of both private and public secondary school teachers. Furthermore, comparing the
teachers’ attitude before and after training for private and public schools separately, results
showed a significant difference for both categories of teachers (Table 1&2) indicating that
teachers attitude towards the use of ILS was improved after the training. The study's finding is
consistent with previous studies that show the positive impact of training on teachers' attitudes
towards ILS (Ajayi & Ojo, 2019; Song et al., 2020). The result also confirms that teachers play a
crucial role in the success of ILS as a teaching strategy (Liu et al., 2018).

The study revealed that demographic data (gender, age, qualification, specialization, working
experience, subject taught, and type of school) significantly influenced teachers' attitudes
towards the use of ILS as a teaching strategy (Tables 4a,b & c). However, demographic data
contributed only 13.5% to teachers' attitude toward the use of ILS. The finding is consistent with
previous studies that show that demographic data have a limited influence on teachers' attitudes
towards ILS (Lee & Lee, 2015; Liu et al., 2018). Similarly for students, findings showed 55.3%
contribution of demographic data (Gender, age, Class, Type of school, Local govt area) to their
attitude.

In addition, the study showed a significant difference in the mean score of students before and
after training in the use of ILS (Table 6). The result implies that the use of ILS as a teaching
strategy improved students' academic performance. The finding is consistent with previous
studies that show the positive impact of ILS on students' academic performance (Chen et al.,
2015; Lee & Lee, 2015) and the studies on the effectiveness of training in improving the attitude
of teachers towards the use of ICT (Aduwa-Ogiegbaen & lyamu, 2018; Akudolu, 2021).

The study also found that demographic factors significantly influenced the attitude of teachers
and students toward the use of ILS. (Tables 4 & 5) The result suggests that teachers' and
students' background characteristics are essential in understanding their attitudes toward the use
of technology in education.

However, the study found that there was no significant difference in the mean score of students
before and after training in the use of ILS is contrary to previous studies (Barton & Haydn, 2015;
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Kirschner et al., 2018) that have shown the effectiveness of ILS in improving students' academic
performance. One possible explanation for this finding could be that the student's previous
knowledge and experience with ICT influenced their attitude toward the use of ILS, and this was
not captured in the study. Therefore, future studies should investigate the relationship between
students' prior experience with ICT and their attitude toward the use of ILS.

The study's finding is consistent with previous studies that show the positive impact of training
on teachers' attitudes towards ILS (Ajayi & Ojo, 2019; Song et al., 2020). Liu et al. (2018) also
highlighted that teachers play a crucial role in the success of ILS as a teaching strategy. Aduwa-
Ogiegbaen & lyamu (2018) and Akudolu (2021) found that training was effective in improving
teachers' attitudes towards the use of ICT. The finding that demographic data have a limited
influence on teachers' attitudes towards ILS is also supported by Lee & Lee (2015) and Liu et al.
(2018).

The study also found that the use of ILS as a teaching strategy improves students' academic
performance, consistent with previous studies (Chen et al., 2015; Lee & Lee, 2015). However,
the study's finding that there was no significant difference in the mean score of students before
and after training in the use of ILS is contrary to previous studies (Barton & Haydn, 2015;
Kirschner et al., 2018). One possible explanation for this finding could be that the student's
previous knowledge and experience with ICT influenced their attitude toward the use of ILS, and
this was not captured in the study.

The study's findings have implications for both teachers and students. Teachers need to be
trained in the use of ILS to improve their attitude toward its use as a teaching strategy. The
finding that demographic data significantly influence teachers' attitude towards ILS also suggests
that teachers' background characteristics should be considered when implementing ILS. For
students, the finding that ILS improves their academic performance highlights the importance of
technology in education. Future studies should investigate the relationship between students'
prior experience with ICT and their attitude toward the use of ILS to better understand the impact
of technology on education.

Conclusion

The study investigated the difference in the attitude of teachers in public and private schools
towards ILS before and after training, the influence of demographic data on teachers' attitudes
towards ILS, and the difference in the mean score of students before and after training in the use
of ILS. The study found that training in the use of ILS improves teachers' attitudes towards the
use of ILS as a teaching method in both public and private schools. Demographic data
significantly influences teachers' attitudes towards the use of ILS, but it contributes only a small
percentage. The study also found that the use of ILS as a teaching strategy improves students'
academic performance. The finding is consistent with previous studies that show the positive
impact.
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