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Abstract

Integrating technology into teaching is essential to achieving equitable, high-
quality education, particulatly within the framework of Sustainable Development
Goal 4. While prior research in Ghana has largely examined Information and
Communication Technology (ICT) use among in-service teachers and at the
senior high school level, limited attention has been given to pre-service teachers
and the role of gender in shaping technological dispositions. The growing
emphasis on technology integration in mathematics requires teacher preparation
programs to adequately prepare future teachers with dispositions that support
meaningful technology integration. Guided by the Theory of Planned Behavior,
this study examined pre-service mathematics teachers’ attitude or disposition
towards technology integration in mathematics instruction and investigated
whether this attitude differs by gender. The article reports the quantitative
component of a larger sequential explanatory mixed-method study. This study
examined the perspectives of 301 pre-service mathematics educators from five
Colleges of Education in the Ashanti region of Ghana regarding their attitudes
towards ICT integration in mathematics teaching. Data were collected from 301
participants using a structured questionnaire adapted from existing technology-
related instruments and were analyzed using mean, standard deviation, and an
independent ~test. The findings indicated predominantly unfavorable attitudes
or dispositions towards ICT integration in mathematics, with participants
perceiving technology as frustrating, time-consuming, and unnecessarily
complicating mathematics. A statistically significant gender difference was
observed, with male pre-service teachers having notably more positive attitudes
than their female counterparts, #(299) = 2.94, p = .004, Cohen’s 4 = 0.34. These
findings suggest that unfavorable technological dispositions may constrain pre-
service teachers’ readiness to integrate technology meaningfully into
mathematics instruction. The findings of this study indicate the necessity for
teacher education programs to incorporate mathematics-specific technology
pedagogy, tackle gender disparities in ICT confidence and engagement, and
enhance institutional support for technology integration in the classtoom. The
study highlights critical gaps in teacher preparation for ICT integration in
resource-constrained contexts.
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One of the major aims of the United Nations’ Sustainable Development Goal 4 (SDG 4) is to
promote and achieve equitable and inclusive education to ensure lifelong learning opportunities for all
(UNESCO, 2015). The integration of Information and Communication Technology (ICT) into teaching and
learning aims to enhance students’ academic performance in schools. The integration of ICT in schools,
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among other things, motivates students, stimulates their interests, and increases their self-esteem and
confidence.

Teachers’ contribution to the integration of ICT in teaching is paramount; however, teachers’
attitudes and demographic variables are arguably antecedents of ICT integration success (Scherer et al.,
2019). In Ghana, few studies (Amponsah & Aheto, 2026; Arkorful et al., 2021) have examined the
implications of attitudes, gender, and other demographic variables for ICT integration in teaching. Such a
gap is hindering the implementation of formulated ICT policies in the educational sector. Resources are
being channeled into ICT integration, but the real impact is still not being felt in Ghana’s basic schools,
where pre-service teachers are expected to teach after completing their education. It has become imperative
to examine pre-service teachers’ attitudes towards the integration of ICT into teaching and learning, as well
as the effect of gender on teachers’ attitudes towards ICT integration. In this study, technological
disposition refers specifically to pre-service teachers’ evaluative orientations toward using ICT in
mathematics instruction, operationalized through the attitude dimension of the questionnaire.

The use of technology in secondary and tertiary education has been increasingly studied in Ghana.
However, much of the focus has been on practicing teachers and students, and not on pre-service
mathematics teachers. Research has shown the potential of ICT to improve mathematics learning, but also
the varying levels of classroom integration and teacher preparedness (Arkorful et al., 2021; Arhin et al.,
2024; Mensah & Nabie, 2021). Together, this body of literature points to the fact that access to or perceived
utility of technology does not ensure meaningful integration of technology in the teaching of mathematics.
However, little is known about the perception of readiness to integrate technology by pre-service
mathematics teachers in Colleges of Education and whether these dispositions differ by gender. Buabeng-
Andoh (2017) conducted a study at the University level that showed that students use technology for
personal rather than instructional purposes. The study revealed that despite students’ high acceptance of
technologies, the integration of technology into learning was very low.

Dzakpasu and Adom (2017) conducted a study at the tertiary level and found that ICT had a
favorable impact on the lessons delivered by lecturers to students to enhance positive outcomes. In
addition, Mensah and Nabie (2021) found a significant impact of ICT integration as a teaching strategy on
the achievement and motivation of Ghanaian Senior High School (SHS) students in mathematics at the
senior high school level. This study employed a quasi-experimental design with pre- and post-tests to collect
data from the control and experimental groups. The findings from this study show a positive impact of
integrating specific ICT tools (PowerPoint presentation) on the learning outcomes of high school learners
in geometry. Moreover, Arhin et al. (2024) investigated the perceptions of 90 senior high school teachers
about the usefulness of ICT in mathematics and their readiness to integrate ICT in teaching and learning,
The study findings revealed that ICT integration as an instructional strategy enhances students’
understanding of mathematical concepts, and it is a useful tool in the teaching and learning of mathematics.
The study recommended that all mathematics teachers at all levels of education integrate ICT instructional
processes to improve students’ learning outcomes.

At the College of Education in Ghana, there are few studies conducted on pre-service teachers’
attitudes towards the integration of ICT in teaching and learning (Mensah et al., 2025) without considering
gender differences and pre-service teachers’ attitudes. Recent studies have indicated that pre-service
teachers generally accept the pedagogical worth of ICT, but their enthusiasm to use technology in a
meaningful way may depend on their preparation, prior experiences, institutional circumstances, and
opportunities to interact with technology during teacher education (Mensah et al., 2025; Gbormittah et al.,
2024; Essuman & Wilmot, 2024). In terms of mathematics-specific evidence, there is still a dearth of
information, especially regarding pre-service mathematics teachers’ dispositions and possible gender
differences.

The above review of literature indicated that when it comes to ICT use in mathematics at the pre-
tertiary level of education in Ghana, there is abundant literature (Agyei et al, 2022; Arhin et al., 2024;
Buabeng-Andoh, 2017; Mensah & Nabie, 2021) as compared to the College of Education in Ghana, with
few studies (Mensah et al., 2025). In addition, much research has focused on in-service teachers; little is
known about pre-service mathematics teachers at the College of Education who are still in the process of
developing their professional beliefs and instructional practices, and how their attitudes and demographic
factors, such as gender, shape ICT integration.
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This remains an underexplored gap in the Ghanaian literature, affecting the formulation of ICT
policies in the Ghanaian educational sector. The study contributes to the literature by examining pre-service
mathematics teachers’ readiness toward ICT in the Colleges of Education and exploring gender differences
in this readiness. Understanding pre-service teachers’ readiness toward ICT integration is important because
these teachers will soon enter classrooms where national policies increasingly emphasize digital learning
and technology-supported instruction.

Moreover, despite policy emphasis on ICT integration in Ghana’s education system, little research
has examined whether teacher education programs adequately prepare pre-service mathematics teachers to
integrate technology into classroom practice. This concern aligns with prior studies emphasizing that
teacher readiness for ICT integration is shaped by both individual beliefs and the quality of teacher
education programs (Tondeur et al., 2020). This raises critical questions about the readiness of future
educators and the effectiveness of current educators’ preparation structures.

This study contributes to the literature by linking pre-service teachers’ ICT readiness to broader
challenges in teacher education and policy implementation in developing contexts.

Therefore, the purpose of this study is to examine pre-service mathematics teachers’ readiness
towards ICT integration in mathematics lessons and to determine whether there are significant differences
in these attitudes by gender. The study, therefore, does this by addressing the following research questions:

1. What are pre-service mathematics teachers’ attitudes towards the integration of ICT in the teaching and
learning of mathematics?

2. Is there a significant difference between male and female pre-service mathematics teachers’ attitudes
towards the integration of ICT in the teaching and learning of mathematics?

1.1. Literature Review
1.1.1. Pre-service Mathematics Teachers’ Attitude toward the Integration of ICT in Teaching and Learning

The importance of pre-service teachers’ technological dispositions lies in the fact that the decision
to use technology for teaching is not solely based on access and technical competence, but also on beliefs,
confidence, and perceptions of its instructional value. Therefore, attitudes have been regarded as an
important determinant of teachers’ intentions and willingness to integrate digital resources into instruction
in technology-acceptance research (Ajzen 1991; Scherer et al. 2019). These dispositions are particularly
important for mathematics teacher education because effective technology integration requires teachers to
conceptualize electronic tools as resources for mathematical reasoning and instruction, rather than as
general-purpose technologies.

Attitude is a critical factor affecting the readiness to use and the use of technology in teaching and
learning in the classroom. Attitude explains how individuals believe, feel, and think about events, objects,
groups of people, and human actions (Ajzen, 1991, 2006; Dunn et al., 2018). Attitudes are the behavioral
beliefs (Ajzen, 1991) that atfect the positive and negative outcomes of behavior (Ajzen, 2012). Attitude
predicts the intentions to behave in a particular way (Ajzen, 2006; Knauder & Koschmieder, 2019).
According to Ajzen (2000), attitude is determined by the person’s behavioral beliefs, which relate to whether
the person thinks they can perform the behavior in action. Similarly, technology adoption models such as

TAM emphasize perceived usefulness and ease of use as key predictors of ICT integration (Scherer et al.,
2019)

The attitude toward the behavior refers to the degree to which a person has a favorable or
unfavorable evaluation or appraisal of the behavior in question (Ajzen, 1991, 2006; Yan, 2014). Teachers’
attitudes toward technology and its use in Education are another critical factor influencing technology
integration. Several researchers have reported that the possibility of achieving technology integration is
higher among teachers with positive attitudes (Baya’a et al., 2012; Chikasha et al., 2014). Despite their
positive attitudes, teachers’ in-class technology use may be low. Essuman and Wilmot (2024) indicated that
teachers with a positive attitude and lower anxiety about computers would use technology effectively in
teaching, while teachers with a negative attitude towards computers would resist its use in the classroom.
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Chaiban and Oweini (2024) investigated the effect of teachers’ experience on their attitudes towards
ICT integration and their levels of classroom use, using a questionnaire administered to 204 elementary
teachers. The study findings indicated a positive attitude towards ICT usage in the classroom, yet a low
level of ICT usage in their classrooms and the ability to facilitate their teaching tasks. However, the study
suggested that professional development in the area of ICT usage for teachers was necessary due to the low
level of ICT usage in the classroom.

Celik and Karayaman (2018) researched the attitudes of prospective mathematics teachers toward
mobile learning in higher education institutions in Turkey. The study used an experimental design with a
mixed-method approach. A sample size of 181 prospective mathematics teachers was selected using
convenience sampling. The study found that prospective mathematics teachers had a moderate view and
positive attitudes toward mobile learning. The study also revealed that male participants had a higher
attitude than female participants. The study recommended examining other mathematics teachers’ attitudes
in different universities and encouraged teachers and students to adopt technology integration positively.
This finding supports the views of Ayebi-Arthur (2010), who recommended in his study that students be
encouraged to develop a positive attitude towards the use of ICT.

1.1.1.1. Gender differences and Pre-service Teachers’ Attitudes towards 1CT Integration in Teaching and Learning in the
Classroom

Demographic characteristics such as gender have been identified as factors impacting resilience in
the use of technology. However, studies on the effect of gender on technology integration in teaching and
learning have been inconsistent (Qazi et al., 2022).

Gender inequalities in computer self-efficacy, like gender differences in ICT usage, have piqued the
interest of the educational technology community. Previous studies have also shown that gender differences
in ICT use are linked to variations in confidence, access, and social expectations (Siddiq et al., 2019). Some
research found a statistically significant relationship between gender and computer self-efficacy. For
example, Aremu and Fasan (2012) discovered that gender significantly predicted instructors’ computer self-
efficacy. Furthermore, Hong et al. (2014) revealed that male teachers exhibit significantly higher computer
self-efficacy than female teachers in a study of 102 Malaysian English as a Second Language (ESL) teachers.

To corroborate this, Ozturk et al. (2011) used a descriptive survey to investigate prospective science
teachers’ opinions regarding gender differences in computer-related self-efficacy. The findings revealed that
instructors’ perceptions of computer-related self-efficacy differed significantly by gender. In contrast,
Jegede (2007) discovered no gender influence on teachers’ computer self-efficacy in a study designed to
investigate characteristics linked with computer self-efficacy among instructors.

In Ghana, Baah and Owusu (2025) explored the demographic factors influencing science teachers’
TPACK in Ghana on the roles of gender and teaching experience, using a questionnaire for 145 Junior
High School science teachers. The study findings revealed a significant disparity, with male science teachers
demonstrating significantly higher TPACK knowledge than their female counterparts. The study
recommended professional development opportunities for teachers to address the gender gaps in the use
of TPACK knowledge. Another study by Amoako and Anane (2025) assessed the moderating effect of
digital teaching competence across gender and age among tutors at Colleges of Education in Ghana in the
post-COVID-19 era, using data from 200 tutors. The study findings indicated no significant difference
between Digital Teaching Competence (DTC) and gender.

Sarfo et al. (2017) conducted research on computer self-efficacy among senior High School Teachers
in Ghana and examined the relationship between demographic variables and computer self-efficacy. The
sample size for the study was 407 SHS teachers. The study used the computer self-efficacy scale developed
by Teo and Koh (2010) to collect data. Descriptive statistics, #tests, and univariate analyses were used to
analyze the data. The results of the study indicated that teachers’ gender and computer experience interact
to influence their computer self-efficacy. The study used a large sample size of 400, making it reasonable
for generalization. However, the generalization of the study findings is limited to the SHS and not the basic
level. The universities prepare teachers at the SHS. They all have different preparation backgrounds. There
is limited literature regarding gender and integration at the basic level. The study also adopted only the
quantitative method. This makes it lack in-depth investigation and understanding of the problems or topic.
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2. METHODOLOGY
2.1. Research Design

This article reports the quantitative component of a larger sequential explanatory mixed-method
study that examined pre-service mathematics teachers’ preparedness to integrate technology into their
teaching. The quantitative phase employed a survey to collect standardized responses from pre-service
mathematics teachers regarding ICT integration. This design was appropriate for describing participants’
attitudes toward ICT integration and examining differences in responses by gender.

2.2. Participants

The total population of pre-service mathematics teachers across the five colleges of education was
1907; a sample size of 320 was selected using Krejcie and Morgan’s (1970) table. A simple random sampling
method was employed to select the 320 pre-service mathematics teachers from the five colleges of
education in the Ashanti region of Ghana for the study (see Table 1 for details). Additionally, third-year
students were selected because they had completed most of the mathematics courses. This is because they
have been trained to teach mathematics using technology and have participated in peer teaching, using
technology to prepare and present their lessons. The five Colleges of Education were chosen because they
train mathematics and science teachers. Detailed information on pre-service mathematics teachers who
participated in the study is provided in Table 2.

2.3. Research Instruments

The questionnaire used in this study was adapted from existing instruments and modified for the
context of pre-service mathematics teachers in Ghana. The original Technology Acceptance Model (TAM)
constructs on attitude were adopted and operationalized in this study, using measurement validity
established in previous studies, with wording carefully modified to suit the context of the current study
(Hossain & de Silva, 2009; Park et al., 2009). The rest of the questionnaires were adapted from Omariba
(2010).

A survey was developed to examine teachers’ attitudes towards ICT integration in teaching and
learning in the College of Education and their level of knowledge of ICT use in classrooms. It was provided
in English, as it is a mode of instruction for participants in the College of Education in Ghana. The language
has not been a barrier for the participants. The questionnaire consisted of open-ended and closed-ended
items to allow for varied responses. The questionnaire was organized into three sections: A, B, and C.
Section A is the respondents’ biographical information. Section B examines pre-service teachers’ attitudes
towards the integration of ICT in the classroom, and Section C examines pre-service teachers’ knowledge
of technology. Section B contains 12 items on the attitude of teachers towards the integration of ICT, rated
on a five-point Likert-type scale (Strongly Agree =5, Agree =4, Neutral =3, Disagree =2, and Strongly
Disagree =1), whereas Section C has 12 items on teacher knowledge in the use of ICT on a 5-point scale
(5 = very high, 4 = high, 3 = moderate, 2 = low, and 1 = very low). In addition, there were 4 yes/no
multiple-choice questions about whether their religious beliefs support and embrace the use of technology,
whether they have ICT training, whether their college has a computer laboratory, and whether the College
has strong internet access. Those sections were based on previously developed, reliable, and valid surveys
by researchers in the literature, as one study assessed teachers’ attitudes towards ICT usage in an educational
setting, while the other assessed teachers’ knowledge of ICT usage in the classroom.

Possible scores on the 12-item scale ranged from 12 to 60, with higher scores on negatively worded
items reflecting stronger agreement with unfavorable perceptions of ICT integration. Sample items included
“Working with a computer makes me nervous,” “Computers are difficult to use in teaching and learning
mathematics,” and “I will continue to learn and use computers to teach mathematics.”

To ensure that the adapted instrument was appropriate, its content and construct validity were
reviewed by the first author’s thesis supervisor, and it was pretested with 25 pre-service mathematics
teachers. The instrument was revised, and additional items were added based on the pretest. The instrument
was again pretested.
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It is important to note that one of the questionnaires had an internal consistency of Cronbach’s o« =
0.85 (30), and the second section C questionnaire had an internal reliability of « = 0.88. This was to ensure
the internal reliability and validity of the questionnaires, as both exceeded 0.7. A high alpha coefficient
(above 0.7) is generally considered to indicate good internal consistency (George & Mallery, 2003).
Additionally, George and Mallery (2003) and Kline (1999) stated that a reliability coefficient greater than
0.70 demonstrates homogeneity. Therefore, the reliability coefficients of 0.85 and 0.88 found in this study
confirm that the instruments used are within the acceptable range. Table 1 shows how the 320 pre-service
mathematics teachers were selected from 5 Colleges of Education.

Table 1. Distribution and Selection of the 320 Pre-service Mathematics Teachers

College Population Sample

A 368 368 o2
1907

B 380 380 61
1907

C 394 394 66
1907 ~

D 358 358 60
1907 ~

E 407 407 63
1907 —
Total 1907 320

Table 2 shows the demographic information of the pre-service mathematics teachers.

Table 2. Demogtaphic Information of Pre-Service Mathematics Teachers

Variables Frequency (%)
Gender

Male 141(46.5)
Female 160(53.5)
Age

20- 25 years 271(90)
26-30 years 27(9)
31-40 years 3(1)

Source: Fieldwork, 2022
2.4. Procedures

Prior to data collection, the Department of Mathematics and ICT Education at the University of
Cape Coast Institutional Review Board, as well as the principals and department heads of the chosen
Ghanaian colleges of education, granted ethical approval for this project. The first author contacted the
pre-service math teachers, assistant academic principals, and principals at the selected colleges to invite
them to join.

The prospective respondents were informed of the study’s purpose before receiving the research
instruments. Subsequently, a questionnaire was distributed to the respondents for completion. The study’s
purpose was explained to the participants, and they were given the questionnaire to complete after each
item was clarified. Respondents were allowed sufficient time to respond to the questionnaire. The same
procedure was followed at each of the five selected schools. On average, respondents spent one hour
completing the questionnaires. A field assistant assisted in distributing the questionnaires, and department
heads helped organize pre-service teachers to participate. Data collection took place over three weeks.
Respondents were assured that their data would be kept confidential and that its integrity would be upheld.
Data collection was conducted from May 2022 to June 2022 across the five Colleges of Education. Out of
320 questionnaires distributed, 301 were returned, resulting in a response rate of 94%.
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2.5. Data Analysis

The questionnaire was entered and analysed using the Statistical Package for the Social Sciences
(SPSS), version 26. To answer Research Question 1, pre-service mathematics teachers’ attitudes toward
integrating technology into their teaching and learning of mathematics were analysed using means and
standard deviations. A five-point Likert scale was used, ranging from 1 (strongly disagree) to 5 (strongly
agree). Most of the items on the attitude scale were negatively worded. For the item-level descriptive
analysis, responses were interpreted along the direction of each statement, with higher scores on negatively
worded items indicating greater agreement with negative perceptions of ICT integration. When assessing
the composite attitude score for the gender comparison, negatively worded items were reverse-coded, so
that higher composite scores meant more positive attitudes toward ICT integration.

To answer Research Question 2, the independent-samples #test results were analyzed to examine
the relationship between the gender of pre-service mathematics teachers and their attitude towards ICT
integration in classroom teaching and learning. An independent #test was conducted to determine whether
there were differences in attitude by gender. Additionally, an independent #test was performed to compare
pre-service teachers’ attitudes towards ICT integration in their learning to assess whether differences existed
between males and females as pre-service mathematics teachers.

Statistical significance was evaluated at o = .05. The gender groups were relatively large and
comparable in size (male, n = 141; female, n = 160), supporting the robustness of the independent-samples
t-test to moderate departures from normality. The group standard deviations (0.94 and 0.79, respectively)
were also reasonably comparable, providing no indication of substantial variance differences between the
groups.

3. RESULTS

The mean and standard deviation were calculated for pre-service mathematics teachers’ attitudes
towards the integration of ICT in teaching and learning. As shown in Table 3, the mean and standard
deviation of pre-service mathematics teachers’ attitudes towards adopting technology in teaching and
learning mathematics were determined.

Table 3. Mean and Standard Deviation of Pre-service Mathematics Teachers’ attitudes toward the Integration of
ICT in Teaching and Learning

Statement Mean SD

I believe that students will not enjoy lessons when I use technology 4.19 1.090
Using technology appears to make the learning of mathematics difficult 4.15 996
Computers make mathematics unnecessarily difficult for me to learn and 4.01 1.182
teach

I feel lazy to use technology to teach or learn mathematics 3.94 1.130
Computers are difficult to use in teaching and learning mathematics 3.93 1.058
Using a computer is very frustrating 3.90 1.146
I need a lot of time to think before I use computer to teach mathematics 3.90 1.161
Working with a computer makes me nervous 3.86 1.157
I am aftraid I cannot communicate with all my students using technology 3.83 1.158
I believe that using technology affects the quality of mathematics instruction 3.79 1.220
I will continue to learn and use computer to teach mathematics 3.79 1.259
Computers are difficult to use in teaching or learning 3.78 1.230
Grand mean 3.92 0.135

It was observed that the average respondents agreed with the statement, “Working with a computer
makes me nervous” (M = 3.86, SD = 1.157). They also agreed that “Computers are difficult to use in
teaching and learning mathematics” (Mean = 3.93, SD = 1.058) and “I feel lazy to use technology to teach
ot learn mathematics” (Mean = 3.94, SD = 1.130). Furthermore, pre-service mathematics teachers agreed
that using a computer is very frustrating (Mean = 3.90, SD = 1.146), and they often need significant time
to think before using computers to teach mathematics (Mean = 3.90, SD = 1.161). They also believed that
using technology impacts the quality of mathematics instruction (Mean = 3.79, SD = 1.220). The
respondents additionally agreed that they could not communicate effectively with all their students using
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technology (Mean = 3.83, SD = 1.158), and that computers make mathematics unnecessarily difficult for
them to learn and teach (Mean = 4.01, SD = 1.182). Moreover, the respondents concurred with the
statements “using technology appears to make the learning of mathematics difficult” (Mean = 4.15, SD =
.996) and “I believe students will not enjoy my lessons when I use technology” (Mean = 4.19, SD = 1.090).
Overall, the mean scores (grand mean = 3.92, SD = 0.14) indicate that pre-service mathematics teachers
generally hold negative attitudes toward ICT integration.

Table 4. Independent Samples ~Test Results on Pre-Service Mathematics Teachers’ Adoption of Technology

Gender N Mean Std. Dev. Df tvalue  p-value
Male 141 3.1883 93953 299 2.940 .004
Female 160 2.8949 79132

For research question 2, the #test revealed a statistically significant difference between male and
female students for pre-service teachers’ attitudes towards ICT integration in teaching and learning. The
mean scores for males (M = 3.1885, SD =0.9395) were significantly higher than those for females (M =
2.894,SD = 0.791) (#(299) = 2.94, p = .004, two-tailed). The effect size (Cohen’s d = 0.34) suggests a small
to moderate gender effect, with male pre-service teachers reporting more favourable attitudes towards ICT
integration. (see Table 4 for details).

4. DISCUSSION

The study examined pre-service mathematics teachers’ readiness to integrate technology into their
teaching, focusing on their attitudes, since attitudes influence readiness. This is because teachers’ attitudes
towards technology are pivotal to the integration of technology in the mathematics classtoom. The study
findings suggest that negative attitudes towards ICT integration are not merely individual dispositions but
reflect broader structural challenges within teacher education programs, including limited exposure to
subject-specific technologies and inadequate institutional support. Pre-service mathematics teachers have a
negative attitude towards the use of technology in mathematics instruction. This finding supports prior
research suggesting that inadequate preparation in teacher education programs limits effective ICT
integration despite positive policy intentions (Kaliisa & Picard, 2017; Tondeur et al., 2012).

However, recent studies in some parts of Ghana present a more varied picture. Essuman and Wilmot
(2024) found a positive perception of pre-service mathematics teachers’ technology integration. They
identified teacher education experiences, self-efficacy, prior experiences, and attitudes as important
influences on technology integration. Similarly, Gbormittah et al. (2024) highlighted that pre-service
teachers have positive attitudes towards integrating technology to study geometry. These contrasting
findings suggest that technological dispositions may vary across teacher education contexts and
mathematics-specific experiences, reinforcing the importance of examining the conditions under which
pre-service teachers encounter and learn to use technology.

The study’s findings contradict those of Chaiban and Oweini (2024), who found that teachers had a
welcoming attitude towards integrating ICT into the classroom and its ability to facilitate their teaching
tasks. However, their disagreement with the training available for ICT usage in the classroom might be
attributed to either inefficient or unavailable professional development opportunities provided by their
school. In contrast, several studies have reported more positive attitudes towards ICT (Semerci & Aydin,
2018; Yavich & Davidovitch, 2021). For instance, a study reported highly positive attitudes among teachers
towards ICT (Semerci & Aydin, 2018). This, in turn, ensures the effective use of ICT in the classroom (Teo,
2008).

In line with Ajzen’s (1991) Theory of Planned Behavior, the attitudes in question indicate
unfavorable behavioral beliefs towards Information and Communication Technology (ICT) and weaker
petceptions of control. Even though participants had basic ICT skills, inadequate exposure to pedagogically
valuable software (e.g., GeoGebra, spreadsheets) may have reinforced the view of technology as time-
consuming and frustrating.

Nevertheless, pre-service mathematics teachers’ negative attitude towards technology integration
stems from the educational system. Technology was not used to teach and learn mathematics throughout
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their school days. Conventional methods dominate the teaching and learning of mathematics at all levels of
education; therefore, students have limited exposure to technology. Secondly, though the curriculum
emphasizes the need to use technology, resoutces for its implementation are limited, and teachers are ill-
prepared to integrate it into their instruction.

Current studies further support the importance of developing integrated technological, pedagogical,
and content knowledge during teacher preparation. For example, Backfisch et al. (2024) emphasize that
meaningful technology-enhanced teaching requires integrating content, pedagogical, and technological
knowledge rather than technological knowledge in isolation. Similarly, studies with pre-service mathematics
teachers indicate that TPACK, performance expectancy, effort expectancy, and social influences can shape
intentions to continue using mathematics-specific technologies such as GeoGebra (Yildiz & Arpaci, 2024)

Results from one of the study’s examinations of significant differences in gender among pre-service
mathematics teachers and their adoption of technology revealed a significant difference in technology
adoption between male and female pre-service mathematics teachers. The difference favors male pre-
service mathematics teachers. Thus, male pre-service mathematics teachers are more likely to adopt
technology in their teaching than their female counterparts. This finding aligns with the study by Celik and
Karayaman (2018), who stated that male participants have a higher attitude or rate of technology adoption
than female participants. Again, the finding aligns with the study by Li & Kirkup (2007), who stated that
using technology for learning is a dominant activity for males, and males have more positive attitudes
toward using technology than females. It is therefore concluded that males have a higher attitude or level
of technology adoption than their female counterparts.

The unfavorable dispositions observed in this study may also be understood in relation to
participants’ limited exposure to technology-supported mathematics instruction. Although many
participants reported some technological skills, their experiences were largely limited to basic uses such as
searching for information and preparing lesson notes, with less exposure to mathematics-specific
technological tools. This finding is particularly important in the Ghanaian context, where recent research
with pre-service mathematics teachers has identified prior expetience, self-efficacy, attitudes, and teacher
education programs as important factors shaping perceptions of technology integration (Essuman &
Wilmot, 2024). More broadly, recent research suggests that opportunities to develop technological
pedagogical knowledge and engage meaningfully with technology during teacher preparation can strengthen
pre-service teachers’ capacity and willingness to integrate technology into instruction (Li, 2025; Yildiz &
Arpaci, 2024). Thus, the unfavorable dispositions found in the present study may reflect not simply
individual reluctance toward technology but the opportunities pre-service teachers have had to experience
technology as an integral part of mathematics teaching and learning.

These findings also reinforce the need to distinguish general ICT familiarity from preparation to
integrate technology pedagogically in mathematics. Recent research with pre-service mathematics teachers
emphasizes the importance of developing pedagogical and mathematical content knowledge. Teacher
preparation should therefore provide sustained opportunities for pre-service teachers to use mathematics-
specific technologies in planning, instruction, problem-solving, and representations rather than treating
technology as a separate technical skill.

5. CONCLUSION

The present study has investigated the attitudes of pre-service mathematics teachers toward the use
of ICT in teaching mathematics and whether these attitudes are gender based. The findings revealed
generally negative attitudes toward ICT integration, as the participants viewed technology as frustrating,
difficult to use, and likely to make teaching and learning of mathematics complicated. The study also found
a statistically significant gender difference where male pre-service mathematics teachers had more positive
attitudes toward ICT integration than female pre-service mathematics teachers.

Pre-service mathematics teachers’ technology skills were limited to using phones to search for
information and laptops or computers to prepare lesson notes. They had little knowledge of other
technological tools for teaching and learning mathematics, which influenced their technological disposition.
Consequently, they believed their college was preparing them to integrate technology into mathematics
teaching and learning. The distinction between general technological familiarity and capacity to integrate
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technology pedagogically is essential. Current scholarship indicates that pedagogical content knowledge and
technological knowledge jointly contribute to pre-service mathematics teachers’ technological pedagogical
content knowledge, while self-reported competence may not necessarily correspond closely with
demonstrated knowledge (Fabian et al., 2024). This means that having access to basic technological tools
and computers should not automatically be interpreted as readiness to use technology meaningfully in
mathematics education

Additionally, pre-service mathematics teachers exhibited a negative attitude towards the use of
technology in mathematics teaching and learning, perceiving it as frustrating and challenging. Nonetheless,
male pre-service mathematics teachers held a much more positive attitude towards technology integration
than their female counterpatts.

Additionally, the study revealed that pre-service teachers feel lazy and find technology boring, which
affects their teaching and students’ enjoyment. Despite having good to excellent technological skills, they
find it challenging to use computers to teach mathematics because their ability to use technology is limited
to searching for information and preparing lesson notes.

The study revealed a significant difference in the adoption of technology between male and female
pre-service mathematics teachers, favoring male pre-service mathematics teachers. Therefore, male pre-
service mathematics teachers are more likely to adopt technology in their teaching than their female
counterparts.

The findings have implications for the practical aspect of mathematics teacher education in Ghana.
Teacher educators must give pre-service teachers more chances to use mathematics-specific technologies
as tools for reasoning, representation, problem solving, and instruction, rather than just teaching them
general technological skills as part of their ICT preparation. We encourage curriculum developers to include
technology-supported mathematics pedagogy in all mathematics methods courses and field experiences. At
the policy level, investment in technological infrastructure must be accompanied by systematic preparation
of teacher educators and pre-service teachers for the pedagogic use of available tools. The noted gender
difference also suggests the need for teacher education programs to explore equitable distribution of
opportunities, confidence-building experiences, and access to technology among pre-service teachers.

There are several limitations to the current study that should be considered when interpreting the
findings. First, the participants were selected from five Colleges of Education in one region of Ghana.
Therefore, the results may not be representative of pre-service mathematics teachers from all the Colleges
of Education in Ghana. Second, the analysis was mainly based on self-report questionnaire data. Thus, the
participants’ responses may reflect their perceptions of their technology disposition rather than their
demonstrated ability to integrate technology into mathematics instruction and may be subject to response
bias. Third, the quantitative data presented in this article were collected at a single point in time, which
means that the study could not identify the development or change in technological dispositions actross
teacher preparation. Future research could be conducted with pre-service mathematics teachers from the
Colleges of Education in different regions of Ghana using self-reported measures in combination with
classroom observations, performance-based measures, or interviews. Longitudinal studies could also
explore technological dispositions development in coursework and practicum experiences and the
trajectories that may differ by gender.
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