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The question, “how does the UTAUT variables (Performance Expectancy, Effort
Expectancy, Social Influence and Facilitating Conditions) influence mathematics
teachers’ acceptance of ICT integration?” was investigated, using the four
constructs of the UTAUT framework. The four constructs were hypothesised to
influence teachers’ use of ICTs within the educational domain. Results from
structural equation modelling showed that three of the four constructs were
statistically significant. This study showed why South African mathematics
teachers integrate ICTs into their classrooms. Once the ‘why’ is understood,
changes can be made to further, and more successfully, enhance ICT adoption in
mathematics classrooms. Further, this paper also offers recommendations to
maximise the use of ICTs in education.
Keywords: education, ICT integration, technology acceptance, UTAUT, mathematics
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INTRODUCTION
In South Africa, learners, especially from under-resourced schools, have consistently
underachieved in subjects such as Mathematics and Science (Reddy et al., 2012, 2016).
The South African government, by means of the Department of Basic Education (DBE),
has turned to new technologies to help improve teaching and learning and to redress past
inequalities in schools. However, Karsenti, Collin and Harper-Merrett (2011) point out
that this intervention has made little progress. The latter is accentuated in the DBE’s
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Action Plan to 2019 report, where the department concedes that Information and
Communication Technology (ICT) enhanced learning had not advanced in South Africa
as predicted (DBE, 2015, p. 14). Thus, leaving researchers to question the integration of
technology within the education sector.
According to Buabeng-Andoh (2012), technology adoption and integration, in teaching
and learning have remained inadequate, in many countries, despite all the investments in
infrastructure, equipment and professional development of teachers. Ertmer and
Ottenbreit-Leftwich (2012, 2013), further concludes that access to ICT is no longer a
notable barrier to its integration in the classroom. Mundy, Kupczynski and Kee (2012)
state that teachers, even those that grew up using technology, are not utilising it in their
practise. Recent literature suggests that South Africa is no different, as only a small
number of South African teachers are effectively integrating technology in the classroom
(Nkula & Krauss, 2014; Padayachee, 2016).
The DBE estimates that a mere 26% of South African teachers are equipped with basic
technology skills, with only 7% functioning at an intermediate level of competency
(Alfreds, 2016). Mooketsi and Chigona (2014) in their study, found that there was a
disparity between what government expected and the practices of teachers at classroom
level. The ‘Action plan to 2019’ report echoes the latter stating that “there is still a
major weakness in the system when it comes to the implementation of ICT to improve
the teaching and learning process” (Department of Basic Education [DBE], 2015, p. 14).
As this study aims to investigate factors affecting the integration of ICT by mathematics
teachers in South African classrooms, previous appropriate findings on mathematics
education in South Africa is discussed first followed by a discussion on the importance
of ICT integration in the learning and teaching of mathematics.
The mathematics achievement of South African learners ranked among the lowest in
several international comparative assessments, for example, in Trends in International
Mathematics and Science Study (TIMSS) 2002, 2011 and 2015. It was thus no surprise
that TIMSS 2015 found that the average mathematics score of South African learners
was 376 out of a possible 1 000 (Mullis, Martin, Foy & Hooper, 2016). Out of the 48
countries who participated in TIMSS 2015, South Africa ranked second-last, only
outperforming Kuwait (Mullis et al., 2016). Only 1% of South African Grade 5 learners
performed at the advanced international benchmark level (achieving above 625) and
only 4% at the high international benchmark level (achieving 550 to 625) (Reddy et al.,
2017). These results indicated that only a handful of South African Grade 5 learners
used their skills and knowledge in order to solve complex mathematical problems. The
integration of ICTs in education may be a strategy that will improve the mathematics
achievement and this is considered next.
Literature showed that numerous researchers analysed data from large international
comparative studies, such as the TIMSS and the Programme for International Learner
Assessment (PISA), in order to investigate the relationship between the use of ICTs and
learner achievement in mathematics. Some results found positive relationships whereas
others found negative relationships. The former is discussed first. Positive relationships
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between the use of ICTs and learner’s mathematics achievement have been found by
many; see, for example, Balanskat, Blamire and Kefala (2006), Bulut and Cutumisu
(2017), Demir and Kiliç (2009), Falck, Mang and Woessmann (2018), Kubiatko and
Vlckova (2010), Luu and Freeman (2011), Spiezia (2010) and Ponzo (2011). A panEuropean literature review by Balanskat, Blamire and Kefala (2006) indicated that, in
Organisation for Economic Cooperation and Development (OECD) countries, there is a
positive correlation between the time ICTs are used and learners’ performance in the
PISA mathematics tests. Internet usage in educational spaces in particular, resulted in
noteworthy improvement in learners’ performances. Interactive whiteboards are also one
of the ICTs linked with increases in learners’ performance, particularly for lowachieving pupils in English and mathematics. Bulut and Cutumisu (2017) used PISA
2012 data to determine whether the use of ICTs has an impact on learners’ mathematics
achievement. Their findings showed that learners who have computers available at home
and school tend to perform better in mathematics. Similarly, the results of Skryabin,
Zhang, Liu and Zhang (2015) and Petko, Cantieni and Prasse (2017) showed a
significant positive relationship between learners who used computers at home and their
mathematics achievement. Skryabin et al. (2015) found that the more frequently Grade 8
learners used computers at home, specifically for schoolwork, the better their
mathematics achievement. The use of computers at home could also have provided
learners with a more interactive approach in understanding mathematical concepts in a
virtual setting which could have resulted in better mathematics scores (Kul, Celik &
Aksu, 2018).
Turning to negative relationships between the use of ICTs and learners’ mathematics
achievement, Ayieko, Gokbel and Nelson (2017) analysed data from TIMSS 2011 in
order to investigate the relationship between computer use and learners’ scores in
mathematics in Taiwan, Singapore and Finland. The authors found that when learners in
Taiwan used computers at their homes as well as in school, they tended to have lower
mathematics reasoning scores. Eickelmann, Gerick and Koop (2017) used the PISA
2012 data of five countries in order to explore the relationship between the use of ICTs
in mathematics instruction and Grade 9 learner achievement. One of their findings
indicated a negative relationship concerning the use of computers for tasks such as
“drawing the graph of a function, constructing geometric figures, entering data in a
spreadsheet and finding out how the graph of a function like y = ax2 changes depending
on a” (Eickelmann et al., 2017, p. 14). This implied that, the more learners used
computers for those selected activities, the worse they performed (this was found for
Germany and the Netherlands). In a South African context, Kruger (2018) investigated
the relationship between the investment in ICTs in learning and teaching and
mathematics achievement, based on TIMSS 2011 and TIMSS 2015. The results showed
that South African learners performed worse if they used computers regularly to search
for mathematical principles, including concepts, and if they practised mathematics skills
and procedures on computers, than their counterparts who did not regularly make use of
computers for these tasks. These learners also achieved lower mathematics scores if they
often used computers to search for ideas and information and if they often processed and
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analysed data on the computer. Kruger (2018) also found that the more often learners
used computers at home, the lower their mathematics results.
Factors Affecting the Integration of ICT by Mathematics Teachers in the
Classroom
It is evident that more research needs to be done to determine what motivates teachers to
integrate ICTs. The primary research question, therefore, of this study was “how does
the UTAUT variables (Performance Expectancy, Effort Expectancy, Social Influence
and Facilitating Conditions) influence mathematics teachers’ acceptance of ICT
integration?”
To best address the research question, the researcher made use of Venkatesh, Morris,
Davis and Davis’s (2003), Unified Theory of Acceptance and Use of Technology
(UTAUT) framework. The UTAUT framework is a combination of the following
models:
Theory of Reasoned Action (TRA), Technology Acceptance Model (TAM),
Motivational Model (MM), Theory of Planned Behavior (TPB), Combined TAM and
TPB (C- TAM-TPB), Model of PC Utilization (MPCU), Innovation Diffusion Theory
(IDT) and (Social Cognitive Theory (Venkatesh et al., 2003, p. 425)
The UTAUT framework consists of four determining constructs and four moderators. In
the framework (Figure 1), four main constructs namely Performance Expectancy (PE),
Effort Expectancy (EE), Social Influence (SI) and Facilitating Conditions (FC) are
perceived by Venkatesh et al. (2003) to directly influence whether or not a person would
accept and use technology (use behaviour). Gender, age, experience and voluntariness
are the moderators that impact the latter (see Figure 1).

Figure 1
Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh et al.,
2003, p. 447)
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Venkatesh et al. (2003) define Performance Expectancy (PE) as the amount to which a
person believes that using ICT will assist the latter in enhancing their job performance.
For this study, PE was defined as the degree to which mathematics teachers consider
that utilising technology in the classroom will enhance the teaching and learning
environment. Effort Expectancy (EE), according to (Venkatesh et al., 2003) relates to an
individual’s apparent ease of use of ICT. In this study, EE was viewed as a mathematics
teacher’s perceived effortless use of ICT for the teaching and learning of mathematics,
which might influence his/her intention to use ICT. Social Influence (SI) is a person’s
opinion on what people who are significant to them, think about their use of ICT
(Venkatesh et al., 2003). SI, in this study, was defined as a mathematics teacher’s
opinion on what other significant people (such as their principal, subject-head and
colleagues), perceive his\her use of technology to be. Venkatesh et al. (2003) further
define Facilitating Conditions (FC), as the level of a person’s perception that
administrative and technical infrastructure exists to encourage and support the usage of
ICT. The degree to which a mathematics teacher perceives that skills, knowledge,
resources and support regarding the use of ICT exist to support the use of ICT for the
teaching and learning of mathematics was viewed as FC in this study. Finally, the first
three constructs (PE, EE and SI) of the UTAUT framework are theorised to influence
Behavioural Intention (BI) (Venkatesh et al., 2003). BI is referred to, in this study, as
the mathematics teachers’ intention to use ICT for teaching and learning of mathematics.
The researchers attempted to measure a teachers’ intention to use technology in the next
six months since completing the questionnaire. According to Venkatesh et al. (2003),
FC and BI are predicted to influence (actual) “use behaviour” of technology. The
(actual) “use behaviour” is defined in this study as the mathematics teacher’s actual use
of technology for teaching and learning. As such, this study predicts that mathematics
teachers’ intention to use technology for teaching and learning will determine their
actual use of technology for teaching and learning.
In this study, the UTAUT model was utilised to elicit a deeper understanding of the
factors that will influence mathematics teachers’ intention, to use technologies for the
teaching and learning of mathematics. However, it should be pointed out that, since the
study focused on specifically what technologies are being integrated by mathematics
teachers, it was believed that all teachers use some form of technologies. Therefore,
technologies use in schools was not viewed as voluntary but as an obligation and
experience and voluntariness of use subsequently removed from the model. Moreover,
the aim of this study was not to see, for example, whether females made more (or less)
use of technologies in the classroom than males or whether younger respondents made
more (or less) use of technologies in the classroom than older respondents and,
therefore, gender and age were also excluded as moderators. Before the SEM model was
run, an exploratory factor analysis (EFA) and a confirmatory factor analysis (CFA) was
conducted. Details are omitted here to conserve space. From the EFA and CFA, it was
found that the factor ‘facilitating conditions’ was dropped from the model. Only three
factors remained after the EFA and CFA, namely, performance expectancy, effort
expectancy and social influence. Structural equation modelling provides a basis for
hypothesis testing and the hypotheses are as follows:
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Hypothesis 1:
H0: Performance expectancy (PE) has no significant effect on behavioural intention (BI)
Ha: Performance expectancy (PE) has a significant effect on behavioural intention (BI)
Hypothesis 2:
H0: Effort expectancy (EE) has a no significant effect on behavioural intention (BI)
Ha: Effort expectancy (EE) has a significant effect on behavioural intention (BI)
Hypothesis 3:
H0: Social influence (SI) has no significant effect on behavioural intention (BI)
Ha: Social influence (SI) has a significant effect on behavioural intention (BI)
Hypothesis 4:
H0: Behavioural intention (BI) has no significant effect on actual use (USE)
Ha: Behavioural intention (BI) has a significant effect on actual use (USE)
METHOD
The four hypotheses mentioned in the previous section were tested using a SEM model
which is discussed later on. In this section the research design, participants, instrument,
data collection and data analysis are discussed.
Research Design
As a critical realist, the researcher believes that a greater reality, free of our beliefs or
ideas exists. Critical realism strives to learn about observable and non-observable
constructs, free of events produced by them (Krauss, 2005). Utilising a post-positivistic
critical realist paradigm, the researchers aimed to study the interactions between humans
and machines and realising that the results were fallible and not necessarily
generalisable.
Participants
In identifying and selecting respondents, purposeful and convenient sampling methods
were employed, as the researchers had convenient access to a group of in-service
mathematics teachers. Purposive sampling was also utilised, because the sample set
shared a common attribute i.e. all of the participants were in-service mathematics
teachers. Patton (2002) explains that in purposive sampling, the sample is purposefully
selected from those individuals who have experience with the studied phenomenon. To
obtain as large a response as possible, the use of both a hard copy questionnaire as well
as an online survey was utilised. Hard copies were distributed at professional
development sessions that teachers attended, whilst the link to the website was sent
electronically to teachers. In total 191 teachers completed the questionnaires.
Instrument
The questionnaire comprised five sections:
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 Section A captured the demographic data of the participants.
 Section B recorded the different types of technologies accessible to participants.
 Section C was based on the Unified Theory of Acceptance and Use of
Technology (UTAUT) framework and investigated the reasons why
participants were utilising technologies in the teaching and learning
environment.
 Section D was based on the SAMR model and attempted to understand, at a
deeper level, how the participants integrated technology.
 Section E recorded participants’ intention to use technology versus their actual
use of it.
The focus of the current article was on Sections A, B, C and E of the questionnaire.
Reliability and validity concerns were addressed using Cronbach’s Alpha and construct
validity, respectively.
Data Collection
The first source of data colletion was several provincial Department of Basic Education
mathematics co-ordinators who willingly distributed the on-line questionnaire on behalf
of the researchers to their respective clusters of mathematics teachers. The second
source was a non-profit organisation called the School Support Centre. This
organisation is a member society that prides itself on delivering a range of quality
services to its members (mostly Afrikaans-speaking, in-service mathematics teachers).
These services include the likes of mathematical worksheets, lesson plans, short
professional development courses and two annual mathematics conferences. The School
Support Centre voluntarily distributed the on-line questionnaire to its full member
database of approximately 1000 in-service mathematics teachers.
Data Analysis
For data analyses, both descriptive and inferential statistics were used to provide
different insights into the nature of the data gathered. Structural equation modelling
(SEM) was used, using SPSS with its add-on AMOS, in order to analyse the structural
relationship between measured variables and constructs.
FINDINGS
Of the respondents who completed the questionnaire, most were female (79%). The
majority of the respondents were between 50 and 59 years old (29.32%) and had taught
mathematics at secondary schools during the last five years. At primary school level, the
majority taught Grade 5 and/or 7 mathematics, with 15.81% of the respondents overall
having taught Grade 5 and/or Grade 7 mathematics. The secondary school respondents
were relatively evenly spread among the different grades, with most of them having
taught Grade 10 (55.50%) during the previous five years. Table 1 indicates that
respondents predominantly taught at city schools (68.06%), while a considerably smaller
number (26.18%) worked in rural areas and only eleven (5.76%) taught in township
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schools. By far, the majority of respondents were employed in public schools (89.53%),
and a mere 10.47% taught in private schools.
Table 1
Schools’ Location where Respondents Teach
Location
City
Rural
Township

Frequency
130
50
11

Percentage %
68.06%
26.18%
5.76%

It should be noted from Table 2 that while an attempt was made to distribute the esurvey link across the entire South Africa, this was not very successful. The participants
came predominantly from city schools where technologies are readily available –
especially in the provinces of Gauteng (45.03% of participants) and the Western Cape
(21.47% of participants). These two provinces focus intensively on technology
integration and they have various implementation plans running. Furthermore, to add
clarification on the background of the participants, the on-line questionnaire was made
available in both English and Afrikaans. The majority of participants (84.81%)
completed the Afrikaans questionnaire and only 15.19% completed the English version.
Table 2
Provinces where Participating Teachers Teach
Province
Gauteng
Western Cape
Eastern Cape
North West
Free State
Limpopo
KwaZulu-Natal
Mpumalanga
Northern Cape

Frequency
86
41
13
15
7
16
7
5
1

Percentage %
45.03%
21.47%
6.81%
7.85%
3.66%
8.38%
3.66%
2.62%
0.52%

The focus of this article was an attempt to identify the factors as to why teachers
integrate ICT into the teaching and learning of mathematics. From the framework
(Figure 1) it was hypothesised that FC and BI (headed by PE, EE, SI) would predict the
influence on actual “use behaviour” of ICT, within the educational domain. The
participating teachers were given 29 statements developed from the UTAUT framework
and asked to select a number that best described their agreement or disagreement with
each statement on a five-point Likert scale, with 1 = “Disagree”; 2 = “Somewhat
Disagree”; 3 = “Neutral”; 4 = “Somewhat Agree” and 5 = “Agree”. An exploratory
factor analysis (EFA) was done to check whether or not there were indeed four factors
(FC, PE, EE and SI). The EFA indicated that there were indeed four factors since four
of the eigenvalues are greater than one (Field, 2014, p. 697). Factor 1 explains 58.3% of
the total variance which is much more than the other factors which explain 6% (Factor
2), 4.4% (Factor 3), 3.8% (Factor 4) of the total variance, respectively. It was also
observed that questions 9.4, 9.8, 9.12 and 9.16 which the researcher thought would load
onto the same factor FC, did not. To investigate this further a confirmatory factor

International Journal of Instruction, April 2020 ● Vol.13, No.2

757

Graham, Stols & Kapp

analysis (CFA) was done. Using the items proposed from the literature review a
proposed measurement model was created for the CFA. However, there was an
unacceptable level of model fit as indicated by all the model-fit indices being below
their respective common acceptable levels (Hu & Bentler, 1999, Kline, 2012). See
Table 3 for a summary of the statistics of the purposed theoretical model.
Table 3
Summary of the Statistics of the Complete Theoretical Model
Statistic

Acceptable level

Normed Chi-square (CMIN/DF)
p-value of the Chi-square test statistic
Root mean-square error of approximations
(RMSEA)
Goodness-of-fit index (GFI)
Comparative fit index (CFI)

Between 1 and 2
p-value > 0.05

Value for the complete
theoretical model
4.343 - unacceptable
0.001 - unacceptable

RMSEA < 0.08

0.133 - unacceptable

GFI > 0.80
CFI > 0.90

0.648 - unacceptable
0.793 - unacceptable

Based on the recommendations put forward by Hair, Black, Babin and Anderson (2010),
there are a number of steps that can be taken to improve goodness of fit (GOF). Firstly,
factors with low loadings can be dropped (Hair et al., 2010). In order to find the items
that were loading poorly, the standardised regression weights in the AMOS output were
investigated and all items with loadings less than 0.7 were deleted. Ideally, each factor
should have a minimum of three items, although if some constructs had less than three, it
would still be acceptable (Iacobucci, 2010). This process was repeated several times
until the acceptable model fit (Figure 2) was reached.

Figure 2
CFA for the Acceptable Theoretical Model
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Table 4
Summary of the Statistics of the Acceptable Model
Statistic

Acceptable level

Normed Chi-square (CMIN/DF)
p-value of the Chi-square test statistic
Root mean-square error of
approximations (RMSEA)
Goodness-of-fit index (GFI)
Comparative fit index (CFI)

Between 1 and 2
p-value > 0.05

Value for the complete theoretical
model
1.865
0.103

RMSEA < 0.08

0.067

GFI > 0.90
CFI > 0.90

0.936
0.982

As can be seen from the model fit summary in Table 4, the GOF indices indicated that
this model was considerably better. It should be noted that from the model above there
is only three factors (and not four with only having two items loading meaningfully onto
Factor 1, five items onto Factor 2 and four items onto Factor 3). The factor FC was
therefore dropped from the model. The UTAUT model in Figure 1 was amended and the
testing of this amended model was done using SEM, noting that the moderation effects
were not taken into consideration. Informed by the literature, the EFA and the CFA, the
four hypotheses stated earlier were created.

Figure 3
Structural Equation Model
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Table 5
Summary of the Statistics of the SEM
Statistic
Normed Chi-square (CMIN/DF)
p-value of the Chi-square test statistic
Root mean-square error of
approximations (RMSEA)
Goodness-of-fit index (GFI)
Comparative fit index (CFI)

Acceptable level
Between 1 and 2
p-value > 0.05

Value for the complete theoretical model
1.547 - acceptable
0.241 - acceptable

RMSEA < 0.08

0.054 - acceptable

GFI > 0.80
CFI > 0.90

0.925 - acceptable
0.984 - acceptable

Table 6
Structural Equation Modeling Results
Path (hypothesis)
PE  BI (Hypothesis 1)
EE  BI (Hypothesis 2)
SI  BI (Hypothesis 3)
BI  USE (Hypothesis 4)

t-test
2.302
1.466
4.351
7.162

p-value
0.021
0.143
< 0.001
< 0.001

Hypothesis testing result
H0 rejected, PE has an effect on BI.
H0 not rejected, EE has no effect on BI.
H0 rejected, SI has an effect on BI.
H0 rejected, BI has an effect on actual USE.

From Table 6 it can be seen that three of the four paths were statistically significant. The
the first hypothesis the findings reveal that the PE construct positively predicted the BI
construct (t = 2.302, p-value = 0.021). This finding concurs with multiple studies in the
literature that also examined the effect of PE on BI (Moran, Hawkes & Gayar, 2010;
Wong, Russo & McDowall, 2013; Wong, Teo & Goh, 2015). For the second hypothesis
the findings reveal that EE did not significantly predict the BI construct (t = 1.466, pvalue = 0.143). Within the body of literature available on the UTAUT, there are
different findings with regards to the influences of EE. Some studies show that EE has
no influence on BI (Jong & Wang, 2009; Park, 2009; Šumak, Polancic & Hericko,
2010; Venkatesh et al., 2003) while others indicate that a significant influence does exist
as is the case in this study (Boontarig, Chutimaskul, Chongsuphajaisiddh, &
Papasratorn, 2012; El-Gayar & Moran, 2006; Martins & Kellermanns, 2004; Oye, Iahad
& Rahim, 2012; Yamin & Lee, 2010). For the third hypothesis, it was found that the SI
construct positively predicted the BI construct (t = 4.351, p-value < 0.001). The latter is
in agreement with the various literature (Moran et al., 2010; Teo, 2011; Wang & Shih,
2009). For the fourth hypothesis, the SEM indicated that the BI construct positively
predicted the USE construct (t = 7.162, p-value < 0.001). This finding concurs with the
results from similar studies in the literature (Meng & Wang, 2018; Moran et al., 2010).
DISCUSSION
The positive effect of PE on BI found is indicative that respondents believe using ICT
improves their teaching performance. The latter combined with the fact that EE did not
significantly predict intentional use of ICT, could be interpreted as teachers not
necessarily using ICT because it is easier to learn and use, but rather because it
improves their teaching performance. Moreover, this might also be linked to the fact that
FC was not seen as a predicting factor of intentional use of ICT. With ICT becoming
more obligatory and available in educational institutions, it could be that teachers have
learned a coping mechanism to resolve difficulties linked to the use of hardware and
software and do not see this as a predicting factor. This could therefore also be related
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to the finding of Ertmer and Ottenbreit-Leftwich (2012, 2013), who found that access to
ICT is no longer a significant barrier to its integration. Furthermore, the strong positive
effect of SI is indicative that the use of ICT was perceived as a necessity by the
individuals who were important for the respondents, as also suggested in other studies
(Moran et al., 2010; Teo, 2011). If the number of teachers who adopt and use ICT is
increased to a significant level, the participation of the other non-adopting teachers
might increase quicker. Lastly, because teachers’ intention to use ICT does, in fact,
predict the actual use of ICT (positive effect of BI on actual “use behaviour”) for
teaching and learning of mathematics, it could also be that the use of ICT in the future
would be adopted if PE and SI were present.
CONCLUSION AND RECOMMENDATION
Vitanova, Atanasova-Pachemska, Iliev and Pachemska (2015) asserts that despite the
perceptible presence and the rapid evolution of technology in education, the difficulties
and the demands, that the usage of technology in teaching comprises, constitute a
subject of intense debate. Mueller and Wood (2012) suggests that ICT integration at the
actual classroom level remains a perplexing challenge, as literature reveals that the
introduction of technology into the education system over the last two decades has not
brought about the progress and impact as was expected, despite its potential (BuabengAndoh, 2012; Whitworth, 2012). The data from this study indicated that even if
adequate resources and technical support are available and teachers have sufficient
knowledge of technology, it does not mean that they will use it. The data further
highlights the fact that it is not necessarily worthwhile for governments and schools to
spend ample amounts of money on the latest technology if teachers lack the pedagogical
knowledge to integrate it successfully. The latter is confirmed by recent research that
suggests many teachers, globally, lack the technological competences to develop
innovative levels of teaching (Koehler et al., 2014; Moersch, 2016).
Concerning the hypotheses raised, for the first hypothesis the findings reveal that the
performance expectancy construct positively predicted the behavioural intention (BI)
construct. This indicates that teachers believe that the use of ICT improves the teaching
performance. For the second hypothesis the findings revealed that effort expectancy did
not significantly predict the BI construct. With effort expectancy not significantly
predicting intentional use of ICT, it could be translated as teachers not necessarily using
ICT because it is easier or more difficult to learn and use. For the third hypothesis it was
found that the social influence (SI) construct positively predicted the behavioural
intention (BI) construct. The strong positive effect of social influence is the result that
the use of ICT was deemed necessary by the people who were important for the
participating teachers, as also suggested in other literature (Moran et al., 2010; Teo,
2011). Finally, for the fourth hypothesis the findings revealed that the behavioural
intention (BI) construct positively predicted the actual use behaviour (USE) construct.
Thus, teachers’ intention to use ICT does in fact predict the actual use of ICT for
teaching and learning of mathematics, thereby confirming the finding of Venkatesh et al.
(2003).
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In summary, the findings are indicative that teachers might only view technology
integration as beneficial when it increases productivity and social influence. However,
as McCormick and Scrimshaw (2001) point out, the potential of ICT may not be realised
unless it is seen as more than just an aid to efficiency, or an extension device. The
researchers of this study, therefore, propose that ways be found to motivate mathematics
teachers to use technology not only to increase teacher productivity but also to foster
pedagogical changes and improve conceptual understanding in the teaching and learning
of mathematics. The National Council of Teachers of Mathematics (NCTM)
recommends that learners use ICT for solving real-life problems, rather than tedious
calculations (Ittigson & Zewe, 2003). This fundamental shift needed in teacher
pedagogy can perhaps be attained through professional development programmes that
model functional pedagogical changes to teachers and could lead to improved
mathematics education in South Africa.
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