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The availability and use of educational resources in classrooms has increased remarkably;

however, preservice teachers graduate from initial teacher education institutions (ITEIs) and join
the profession without the skills for teaching in these new learning environments. This qualitative
study was conducted in four South African public ITEIs. It is aimed at examining mathematics
lecturers’ integration of information and communication technologies (ICTs) into teaching and its
implications for preservice teachers’ readiness to teach in contemporary classrooms. Individual
interviews were conducted with 12 mathematics education lecturers and 20 fourth-year students
in five focus groups. The findings revealed that whilst the lecturers had some knowledge of how
to teach with digital technologies in lecture rooms, they did not model specialised mathematics
teaching skills to their students. Informed by activity theory, this study identified institutional
gaps in the implementation of digital technologies for teaching. Institutions seemed to view
access to technology as sufficient for effective use by lecturers. Initial teacher education institutions
should therefore establish and regulate structures that equip and support lecturers with desired
ICT pedagogical skills if preservice teachers are to be prepared for the modern classrooms.

Transdisciplinarity Contribution: This research contributes to literature on the use of ICTs
in Initial Teacher Education. Although it focuses on Mathematics Education, its findings
demonstrate the importance of Professional Development if the Scholarship of Teaching and
Learning (SoTL) of lecturers in these institutions will adequately prepare preservice teachers
for the modern classroom.

Keywords: ICT pedagogical integration; initial teacher education institutions; mathematics
education lecturers; preservice teacher readiness; pedagogic skills; activity theory.

Introduction

Information and communication technologies (ICTs) can be seen as a set of digital technological
resources that help in the functioning of ‘business processes, scientific research and teaching and
learning™ through the interfacing of hardware and software, including telecommunications
facilities. The COVID-19 pandemic has proven that limited knowledge in the use of these resources
can bring the functions of a nation’s organs to a halt. Eyes are turned to educational institutions
as agents of change, and it therefore behooves teacher educators to prepare preservice teachers for
the contemporary classroom,>* where learners can be prepared to operate in a digital world.
Several studies indicate that lecturers have low ICT competency levels, resulting in graduates
leaving their training institutions inadequately prepared to teach with ICT, which is a recent tool
of the trade for the teaching profession.*”

When mathematics lecturers exhibit meaningful use of ICTs in their lecture rooms, preservice
teachers can develop the desired cognitive and pedagogic skills they need for their prospective
teaching environments.® Mathematics curriculum delivery that is divorced from its contextual use
(i.e. classroom teaching) in this era is bound to create a gap in the knowledge package that
graduates need to be relevant for the contemporary classroom.

The relationship between a preservice teacher and a lecturer can be equated to that of a master and
an apprentice. It is a cognitive apprenticeship wherein the master (in this case the mathematics
education lecturer) guides the apprentice (the preservice teacher) through modelling and coaching
until scaffolds are removed at graduation, when they take new roles as teachers who are ready to
use ICTs in their teaching context.” Apprenticeship occurs when an expert and a novice socially
interact whilst focused on completing a task.® This concept should be applied in the teaching of
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mathematics. Lecturers in mathematics education exhibit
limited sound knowledge and teaching abilities while
utilising a variety of media and ICT capabilities.” Mathematics
education lecturers should endeavour to use ICT to mediate
or support the learning process in the twenty-first century.
ICT holds the possibility of brand-new solutions to the
problems that mathematics students face. Mathematics
lecturers’ success in modelling good teaching practice with
ICTs depends on their ability to navigate existing barriers.
Information and communication technology integration
barriers can be divided into two categories,’® namely
external and internal barriers. External barriers include the
availability of computers, level of administrative support
and ICT professional development opportunities. Internal
barriers are teachers’ attitudes and beliefs about what it
takes to learn or teach with ICTs. An appropriate ICT
professional development programme for lecturers and
appropriate support structures can alleviate both barriers.

Educators’” lack of pedagogical training results in low ICT
competency skills, confidence and thus leads to internal
barriers such as negative attitudes towards the use of the
digital technologies. Initial teacher education (ITE) lecturers
may have suitable educational software, but if preservice
teachers have limited access to ICT because of rigid structures
of traditional education systems and restrictive curricula
barriers, it becomes difficult for them to use ICTs later for
educational" purposes.

South African mathematics education lecturers are not
immune to these barriers. An amalgamation of technology
knowledge, content knowledge and pedagogical knowledge
contribute as key players in preparing preservice teachers
for the effective use of ICTs in the classroom."? An inclusion
of these knowledge domains in the ITE programme facilitates
learning spaces that do not only prepare preservice teachers
but compel mathematics education lecturers to enhance
their practices through ICT policy and frameworks. It is then
that South African mathematics education lecturers can
model and teach knowledge and skills needed to promote
effective integration of digital technologies in mathematics
classrooms.®

Education mathematics lecturers hardly integrate ICT into their
lecture rooms. This is because, “South African preservice teacher
education in mathematics is still dominated by textbook
teaching” (p. 6)'*. Additionally, they may not have sufficient skill
to integrate ICTs in their teaching or they lack a guide to direct
them on how to integrate ICT.

Some South African mathematics education lecturers do not
implement ICT integration because they prefer to teach
without them, as they are doing well without using these
technologies.' Although South Africa may have national and
provincial ICT policies, these do not specify how mathematics
teaching should be taught with these digital technologies.
There is a gap in policy for initial teacher education
institutions (ITEIs) and their instructors, who are expected to
prepare preservice teachers for using ICTs for teaching.®
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A strategy for the institutionalisation of the use of ICTs in all
educational institutions can aid in achieving the goal of
preparing preservice teachers, and this should start at the
policy level.”” A South African national ICT policy would serve
to provide guidance at the macro level, and if there is a gap in
the design and implementation of educational institutional
policies at the implementation level, there is a slim chance of
the imperatives being realised at the micro level. The institution
carries the mandate to establish and infuse the intervention
into its culture and operations that provide support necessary
for the successful adoption and implementation of ICT use for
teaching and learning. The activity theory adopted in this
study helps to capture all that may have potential to contribute
to and support activities that may lead to a successful
preparation of mathematics preservice teachers for ICT use for
teaching and learning by their lecturers.

Theoretical framework

Activity theory emphasises that human action is interactive
and fundamentally uses tools that are socially situated for
mediation in order to achieve set objectives.’® At the heart of
the theory is the idea that internal activities, such as thinking,
emerge out of practical external activity, and therefore, goal
achievement is implemented by individuals who are defined
by their cultural context.?

The individuals in this study are mathematics education
lecturers and preservice teachers, and the cultural context
refers to the ITEIs where the activity of teaching and learning
is taking place. Fundamentally, ‘tools mediate the processes
between subject and object; rules mediate the processes
between subject and community and division of labour
mediates the processes between community and object’.?’
Figure 1 outlines the features of activity theory.

The model is systemic, and all the elements are related to
each other as they work towards producing the desired
outcome. These elements contain mutual relationships
between subject, object and community (presented in the
upper part of Table 1), as the stakeholders make decisions
that drive the process within the activity with the help of the
other constructs, which are enablers such as rules, division of
labour, tools and signs and mediating artefacts.?

Tools and signs

Object

Mediating artifacts

Subject Outcome

meaning

< » Ve >
< » < »

Rules Community Division of labor

Source: Engestrom Y. Expansive learning at work: Toward an activity theoretical
reconceptualization. Journal of Education and Work. 2001 Feb 1; 14(1):133-—156. https://
doi.org/10.1080/13639080020028747

FIGURE 1: Activity theory.
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TABLE 1: Adapted descriptions of constructs in activity theory.

Constructs Descriptions

Roles or responsibilities

Community University stakeholders
Coordination of mathematics ICT lecturers, students,
leadership (head of division, school or faculty),
administrators and ICT support providers
Subject Mathematics lecturers
Preparation of preservice teachers for the contemporary
classroom
Object Mathematics education preservice teacher
Exposed to good ICT practices in mathematics teaching
Enablers
Rules University policies

ICT policies related to teaching and learning at university level

Division of labour Development of an ICT adoption strategy that involves all
stakeholders

Seamless implementation of strategy

Tools and signs ICTs
Mathematics application software and ICT multimedia to
model and mediate teaching and learning

Outcome Students ready to teach in contemporary classrooms
Sufficient preparation of preservice teachers by lecturers

ICT, information and communication technologies.

This article has customised the descriptions of the activity
theory constructs in Table 1 in order to contextualise the
constructs.

Table 1 shows that the main role of the first three constructs
(community, subject and object) is to intentionally create a
learning environment that facilitates the achievement of the
outcome through the last three constructs (division of labour,
tools and signs and outcome).” Once equipped with these
capabilities, there is a high chance that teacher lecturers can
harness ICTs’ potential to enhance teaching and learning and
thus transfer good practices to the student teachers.

This article aims to examine mathematics education lecturers’
use of ICTs to teach and also to determine if it prepares preservice
teachers for teaching with these technologies. Understanding
why the lecturers use ICTs the way they do may help ITEIs to
create integrated strategies that create conducive learning
environments that promote the advancement of ITEI lecturers
in the use of ICTs and, by so doing, prepare preservice teachers
for the contemporary classroom.

The research questions are:

e How does the ICT use of mathematics education lecturers
prepare preservice teachers for teaching with these
technologies?

e What factors influence the use of ICTs by the mathematics
education lecturers?

Research methods and design

This is a case study because it ‘involves an investigation into a
present-day phenomenon occurring within a bounded,
real-world situation, adding that contextual factors largely
determine the nature of the situation within which the
phenomenon manifests’.** This study uses qualitative research
methods to collect data through interviews with 12
mathematics education lecturers and 20 further education
and training BEd fourth-year mathematics major preservice
teachers in South African schools, which were utilised as the
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research tool. Twelve mathematics education lecturers were
purposively sampled whilst 20 BEd fourth-year mathematics
major preservice teachers were chosen at random from the
mathematics head of department’s list. A list of all the
population of students in each participating institution was
compiled, and each one was assigned a unique number (e.g.
if there are n students, then they will be numbered from 1 to
n). Random number generator software was used to select
random samples from this population. Random number
generator software was preferred because it eliminates the
need for human intervention in the sample generation
process. The purpose of the interview was to find out how
ICT is used in the lecture rooms from a pedagogical
standpoint.”” This enabled the researchers to gather and
explore various pieces of information on how preservice
teachers majoring in mathematics are prepared to integrate
ICTs in their future teaching careers. The identification of
themes supported alignment with activity theory constructs
to help determine how mathematics education lecturers use
ICTs. Students’ responses were used to validate lecturer
perceptions on the factors that influenced their use of ICTs
and to illuminate the implications on their ICT readiness
thereof.

Permission letters were sought from the ITEIs, and informed
consent was given by the participants (lecturers and students)
in this study. Mathematics education lecturers and preservice
teachers from the ITEIs were provided with details of the
study and were made aware that participation was voluntary
before they volunteered their consent to participate. Ethical
clearance was obtained from the university that gave consent
for this study.

Ethical considerations

The study received informed consent from the participants
prior to conducting the study. Both authors of this manuscript
have given the journal consent to publish this article. Ethical
clearance was granted by the University of the Witwatersrand
Ethics Committee in 2017 (ref. no. 2017ECE031D). To ensure
that participants remain anonymous, letters of the alphabet
were used for the 4 institutions (A - D). L was used for
lecturers, S for students and M or F represented gender.

Results

There is a low uptake of digital technologies in teaching by
the mathematics education lecturers. Their pedagogical
integration of ICTs seems to be influenced by both external
and internal constraints. The students’ responses in the focus
groups confirmed the lecturers’ perceptions about their ICT
usage and how the institutions contribute to the constraints.
The data from both lecturers and students demonstrate that
failure to achieve the ‘activity” outcome (preservice teachers’
readiness to use ICTs to teach) is a result of attributes related
to the subject (lecturer) and the community (institution).
These two constructs determine the extent to which the other
constructs contribute to the activity. We begin with the subject
in the activity.
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Subject: Mathematics education lecturers’ use
of information and communication technologies

The espoused practices of all 12 participating mathematics
education lecturers concurred on the importance of integrating
ICTs into mathematics curricula. However, most of them
only used presentation software to present content without
engaging students with digital technologies for different
purposes during the lectures. Students in all four institutions
agreed that lecturers still teach ‘using the traditional way’,
with some using chalk and talk (Institute A, S1, F; Institute A
S3; Institute B, S1, M; Institute D, S1, M). This reflects students’
conception of ICT integration that excludes the use of
nondigital technologies, which is associated with the smart
classroom where modern technology is mainly used in the
classroom to teach. This research considers the use of smart
classrooms as a higher level of utilising ICTs for teaching
and learning, as it means that more advanced technology is
used in the classroom. However, the level of cognitive
engagement in its use depends on how the teacher engages
the technology.®

Use of information and communication technologies as a
mediation tool

Lecturers also assigned value to their use of applications for
enabling multimodality that include the use of text, images
and videos that enhance their explanations. One out of the 12
lecturers used a subject-specific software called GeoGebra
and explained his use of the software as follows:

‘Information and communication technologies [are] used as a
resource; for example, in geometry, I will show them with
software [GeoGebra] how to do graphing, again in trigonometry,
teaching the transformation of the graph, and I will show them
with software if you change the amplitude or if look at minimum
and maximum values and how to change the degrees at the end
using the software. It is a tool that mediates learning and
consolidates learning, particularly if the concept has been taught
using the usual method of teaching.” (Institution A, L3, M)

In the context of activity theory, the lecturer uses presentation
software to present content- and subject-specific software
(GeoGebra) as a mediation tool. Although this type of usage
does not necessarily translate to a demonstration of teaching
learners in schools (modelling), preservice teachers are
exposed to smart ways of learning and resolving geometry
problems with digital technology. The knowledge that
students gain as they learn influences how they teach in their
classrooms.? Therefore, students in such lecture rooms have
a high chance of using the same or similar software when
they teach in schools.

As was the case with most lecturers in this study, their focus
as they teach preservice teachers is to create learning
experiences through ICTs to promote cognitive engagement
with content, as one of the lecturers indicated:

‘[...Hlowever, I am of the opinion that ICT acts as a mediating
tool that enables student teachers to think critically and
understand the subject matter. Technically, that is how [ use ICT.
(Institution B, L1, F)
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Whilst there is no elaboration of how ICT is used to promote
critical thinking, it is evident that the tool’s use is confined to
the lecturer mediating content and not necessarily and
explicitly the way it should be taught in the classroom.

Use of information and communication technologies as a
tool to supplement teaching and learning

Some of the lecturers simply refer students to mathematical
software sites and other online tools such as YouTube videos
to supplement their teaching. Over time, as preservice
teachers visit the referred sites and other digital resources,
they get accustomed to using the Internet to research and
extend their learning. Unintentionally, this activity
contributes to the achievement of the ‘outcome’ as students
interact with the content through the technology. The benefits
are twofold, and they are: (1) skills in navigating different
sites and technology and (2) extension of their understanding
of the concepts.

Inadvertently, the lecturers inculcate a culture of research on
students as they learn to deal with their mathematical problems
through exposure to various methods and explanations
available on the Internet. Whilst the lecturers’ strategy could
be considered as pushing their responsibility onto others
(online content presenters), this approach can be seen as
encouraging future teachers to become researchers and is a
desirable attribute. In this case, cognitive apprenticeship
happens not through modelling but through discovery as the
students expose themselves to online resources.

Preservice teachers’ perceptions on the type of information
and communication technologies use by lecturers

Students feel that lecturers’ limited use of ICTs in their
lectures prepares them inadequately to teach in modern
mathematics classrooms. For instance, a student expressed
discomfort in going into classrooms with students who are
more familiar with ICTs than him, as he added:

‘So as much as they give us access to some resources here on
campus, for the fact that the learners are already being taught
using ICT, when we qualify, we will be expected to be at a higher
level compared with the learners so that we can teach effectively.
So with us leaning on ourselves here, I don’t think it will be
enough for us to be able to adjust into the system of technology
because they [the learners] are already immersed in it.” (Institution
D,S1, M)

The student’s concern 1is valid, because interactive
whiteboards have been installed in Gauteng schools (the
province where the four participating institutions are
located), and yet the preservice teachers’ knowledge of using
the ICT in teaching and learning is not adequate according to
a female student from institution A. In his response, student
1 at institution D stated that he has no option but to imitate
the teaching methods that have been modelled to him by his
lecturers in his future teaching classroom, because he is not
familiar with pedagogical integrating ICTs in his subject.
Nevertheless, this student acknowledged that doing so
makes him appear irrelevant to a digitally immersed 21st
century classroom.
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In addition to the given reality, preservice teachers in this
study expressed their dissatisfaction with the lack of
modelling on how to use these tools for teaching mathematics.
A student stated:
‘[...TThey do tell you that you can use Phantom but don’t show
you how to. So you have to go and learn it yourself. So I am
going to consume more time learning how to use a software than
actually using it. My level of confidence when teaching when I
am using that software is not going to be high; it’s going to be
low, because I might be scared that what if I do something
wrong? The kids will laugh at me.” (Institution A, S1, F)

Preservice teachers’ confidence is presented as a disabler in
the adoption of ICTs for use in schools, and this reflects on
the disadvantage of lecturers not creating opportunities for
their students to use digital technology in the lecture rooms
as they learn and as they play teaching roles in their training.?

There seems to be a disjuncture in the students’ expectations of
their lecturers” use of technology and what they experience in
their lecture rooms. Their lecturers” use of ICTs is aimed at
enhancing students” understanding and developing desired
thinking skills to the exclusion of intentionally modelling and
giving them opportunities to use them for teaching. In the
absence of institutional policies (rules) in the scope of this
study, it would be difficult to know what was expected of
them. However, without an ICT adoption and implementation
strategy (division of labour) it becomes difficult for lecturers’
(subject) activities to align with the achievement of the outcome
(students’ preparedness for ICT use in the classroom). In other
words, preservice teachers’ incapacities are a reflection on the
extent to which the institution stakeholders (communities) fail
to carry out their mandate of ensuring that they support
mathematics lecturers within the educating ecosystem.

Community: Institutional efforts

All participating institutions have adopted a learning
management system (LMS) that gives lecturers and students
access to more digital tools that can be used for teaching and
learning. There is a need to know if lecturers have the capacity
to utilise the tools in a way that helps achieve intended
learner and learning goals.

Lecturer utilisation of available information and
communication technologies for teaching and learning
Whilst lecturers may have access to different software, they
disclosed that their institutions have not done enough to
prepare them for integrating it into the teaching and learning
of mathematics, as indicated in the following extracts:

“We find it difficult to use software, because we do not know how
to use the application.” (Institution C, L2, M)

‘Our university has never organised a training workshop for
such software. At the same time, we are encouraged to use such
software when teaching topics such as geometry, trigonometry
and so on.” Institution D, L3, M)

In addition, some of these lecturers have the software, but
because they do not know how it works, they do not use it.
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The institutions seem to assume that once lecturers have the
software, they will automatically use it.

The fluidity of the tool complicates the situation.
The ever-evolving developments in software make it difficult
to adopt and adapt to using the technology without regular
training. Unless lecturers are trained on how (and when) to
use mathematical software applications to teach various
concepts, they will shun their usage and the relationship
between the subject and the tool is therefore compromised in
the context of the activity outcome.

In the absence of professional development, professional
learning communities could be an alternative, as lecturers
can support each other in their endeavour to use digital
technologies for teaching and learning. A lecturer elaborated
on this as follows:

‘We do not have knowledge-sharing committees here. We
definitely need the platforms [and] forums to share ideas. In
fact, we have asked one of the lecturers to do that for the
department. The identified lecturer has volunteered to train all
mathematics teacher educators. Unfortunately, the training
kept on being postponed, and to date we have not been trained.’
(Institution B, L2, F)

Lecturers who possess mathematical software knowledge
and skills can share this knowledge with their colleagues at
their ITEI and at other ITEIs. These professional learning
communities can work together to ensure there is
consistent sharing of resources and strategies regarding
how to infuse these technologies at the subject level, and
this would alleviate pressure (as described by lecturer 1
from institution C) on the limited technical support that
lecturers may have in their divisions.

The fear that some mathematics education lecturers expressed
is related to lack of confidence that can be alleviated by
training as expressed by a lecturer from institution B. As a
result of the lecturers’ frustration with technical challenges,
seven participating mathematics education lecturers are not
keen on using ICTs in their teaching. They do not believe it
adds value to their teaching or learning. In addition, some
still do not perceive ICTs as useful in teaching mathematics.
One lecturer from institution B, for instance, believes that
mathematics’ subject structure is not compatible with the use
of ICTs, an argument that is described as a code clash between
the two.” Thus, the lecturer made the following remark:

‘Many people believe mathematics is an abstract subject; it’s not
a human subject. Technology is seen as associated with human
being doing something. It’s a practical subject, yet mathematics
is seen as abstract. That is a reason why it cannot be taught using
technology.” (Institution B, L1, F)

This is to be expected if the organisation introduces innovations
without instituting change management programmes that can
help address misconceptions and provide guidelines on the
implementation processes to ensure the lecturer, who is the
agent of change or the main actor in this context, is prepared to
play his or her role efficiently in the activity.
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Preservice teachers’ perceptions on their access to
information and communication technologies

Whilst preservice teachers may have access to the standard
technology offered by their institutions, they only benefit
from its use (e.g. LMSs) as recipients and not as instructors.
One student described their participation as follows:

‘As preservice teachers, we access Sakai to view teaching
materials uploaded in preparation for the lecture or for further
reading. Our lecturers also use this platform to communicate
and give feedback for the exercises we would have written. One
lecturer used to set multiple choice questions on Sakai and
instructed us to write it on Sakai. The advantage it had was that
it could mark the exercise and provide the feedback instantly.’
(Institution A, S1, F)

This student values this software for communication and
automated assessments. Lecturers use the top-down
approach to engage these affordances, as they use the LMS
for giving instruction, content and assessment. Whilst
institutionalising this type of software by the lecturers and
students has potential to improve the efficiency of the activity
within this learning context, its value in preparing preservice
teachers for use of the same tool is not present. Being a
recipient in the activity does not necessarily give one an idea
of how the back-end functions, once one shifts roles and
becomes the instructor in the learning environment. There is
therefore a gap between the object and the desired outcome,
as expressed by a student, who added:

“We have never had a lesson on how to teach mathematics using

slides or how to teach mathematics using technology or anything
like that.” (Institution B, S1, M)

This student alluded to the lecturers’ interpretations of their
use of the ICTs that is limited to their use as mediation tools.
There is, therefore, a gap in the application of the cognitive
apprenticeship model® that should lead to the institution’s
activity outcome as envisaged in this study.

It is evident that the two main constructs (the community and
the subject) hold the reins in the activity of preparing
mathematics preservice teachers for teaching in modern
classrooms. Engagement with data suggests that whilst
lecturers as subjects in the activity might be directly involved
in preparing preservice teachers, they seem to limit their role
to delivering subject matter. Students in these institutions are
expected to graduate with content knowledge, and that could
be the reason why lecturers are committed to ensuring they
understand mathematical concepts before they leave the
ITEIs. It is expected of lecturers to demonstrate, to students,
how to teach mathematics in a clear and understandable
manner. Instructions on how to give courses and convey
knowledge using ICTs should be part of the strategy. By
employing this strategy, they will equip students with tools
they can utilize when they leave their training institutions. As
a result of external and internal barriers,”® lecturers do not
adequately prepare mathematics preservice teachers for
teaching with ICTs.
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Discussion

There is evidence that the gaps identified in the functions of
the institution’s activity compromise the seamless operation
that should make certain that all its organs work efficiently to
ensure the achievement of the outcome. In the context of this
study, the community seems to view the activity as linear.
Once lecturers as key players have access to different digital
tools, they will use them effectively as they prepare preservice
teachers for their careers, and this includes how to use them
for teaching. Such a view only engages the subject, the tool
and the object, with the hope that the outcome will be
achieved. As a result, the subject is not capacitated and
supported to play its role efficiently.

Without capacitation, mathematics lecturers are not inclined
to perceive ICTs as easy to use and useful in the teaching and
learning of mathematics.” Although the tools and signs may
be present, with a weak subject in the activity system, it
becomes critical to identify support mechanisms that can
empower and sustain it if the outcome is to be achieved.

Lecturers in this study show that they have some knowledge
on the use of ICTs in a learning context; however, they assign
its worth to mediation of the content they teach. Beyond
that, they refer students to online resources. Whilst this
could be viewed as working towards achieving the desired
outcome, students perceive this as futile in preparing them
for mathematics classrooms with digital technology.
Preservice teachers are therefore not adequately prepared
for ICT use in schools,'® even though they have access to the
technologies.

Whilst students may be exposed to the use of these
technologies, they need to be intentionally taught how to use
them as mediation tools in the mathematics classroom.*
They need to be made aware of the principles that need to be
followed when selecting the tools and how to integrate them
into mathematics teaching. According to this study, the
outcomes for not doing so are as follows:

® ICT use is not (intentionally) modelled by lecturers

e Students are not exposed to the knowledge, skills and
tools they need to teach mathematics in the classroom
and they are therefore not confident to use them

e Students see themselves using traditional ways of
teaching that do not integrate ICTs into teaching and
learning.

With this outcome, these students are expected to teach the
way they were taught® and thus perpetuate the low ICT
uptake in mathematical instruction' in schools.

Participating institutions seem to have contributed to
eliminating external barriers by giving access to both
hardware and software as teaching and learning tools, but
because they do not include the rest of the package, which is
support and professional development,”® their activity is
insufficient to afford the desired outcome. There is an
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indication that the omission of rules and division of labour
renders the credibility of the activity futile.

Data in this study reveal that if ITEI policies do not address the
what, how and when of using ICTs,° and there are no
monitoring mechanisms that can be drawn from the division
of labour, the tools that the community provides can easily
become a white elephant as both the subject (mathematics
lecturer) and the object (preservice teachers) do not utilise
them to sufficiently achieve their obligation. In addition to
providing preservice teachers with content, lecturers should
expose them to the pedagogical skills they need to operate
what is becoming the ‘tool of the trade’. It makes the activity
within the institution effective in ensuring that the outcome
is achieved, as mathematics students would be ready to teach
in their prospective classrooms.

Conclusion

ITEIs of the participants in this study have limited their
activity to providing access to the tools required for the
achievement of the outcome. As there is no indication of
instituted policies (rules) that stipulate guidelines that can be
used to develop ICT strategies to be applied by stakeholders
(division of labour), effective and efficient utilisation of
available signs and tools by mathematics lecturers (subjects)
and students (objects) is compromised.

The findings of this study highlight the critical role that
institutions need to play in ensuring that they develop
strategies that sustain the intended running of the activity
that should ensure that lecturers are prepared to model and
intentionally prepare preservice teachers for the modern
classroom.
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