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ABSTRACT 

Aim/Purpose The main aim of  the study is to identify some of  the barriers to the integration 
of  technology into the teaching of  mathematics in high schools.  

Background Writing on chalkboards as a method of  transferring knowledge is a key feature 
of  traditional approach to teaching may have been successful in the past, but 
the minds of  the current generation vary from those of  the previous genera-
tion. Today’s students are immersed in technology. They are much more up-to-
date on the latest technology and gadgets. Technology has certainly changed 
how students access and integrate information, so it plausible that technology 
has also changed the way students thinks. Growing up with cutting-edge tech-
nologies has left them thinking differently than students of  past generations. 
This call for new innovative approaches to teaching that will cater to the stu-
dents of  today. Of  course it is not wise to discard the traditional way of  teach-
ing that the past teachers have painstakingly created because of  its past and 
some current success. This is why it is recommended to use this approach as a 
base for the new ones. Thus, if  there is a way to transfer the advantages of  this 
approach of  teaching to new innovative approach then teachers should do eve-
rything in their power to merge the past and the present into one innovative 
teaching approach. 

Methodology Purposeful sampling was used to survey a total of  116 high school mathematics 
teachers in the former Transkei Homelands. But only 97 questionnaires were 
deemed usable because of  the way they have answered the questions. Microsoft 
excel was used in the descriptive statistics 

Contribution To identify some barriers that need to be addressed by stakeholders, policy 
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makers in high school education so that high school mathematics teachers will 
be able to integrate technology into their classroom teaching to meet today stu-
dents’ learning needs. 

Findings The results indicated that the participating teachers need to be trained and sup-
ported in the use of  the new technologies applicable to teaching mathematics. 

Recommendations 
for Practitioners 

The Eastern Cape department of  education needs to consider the lacked of  
technology training as a barrier to the integration of  technology into the teach-
ing of  mathematics and take necessary steps to address it. 

Recommendation  
for Researchers  

There is the need to explore in depth whether the factors of  gender and age 
also act as barriers. 

Impact on Society The research will assist stakeholders, policy makers of  high school education to 
identify the needs of  mathematics teachers.  That is to say, the skill sets, experi-
ence and expertise, as well as teaching equipment and classroom design and 
environment required by mathematics teachers.  

Future Research More work needs to be done to check whether gender, age of  the teachers have 
some effects on their attitude towards technology integration as well as evaluate 
the role played by choice of  teaching methodology and teaching objectives. 
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INTRODUCTION  

It is a known fact that teachers are the locus and disseminators of  knowledge when it comes 
to high school education, Killen (2007: 366-367) defined for us the seven roles of  teachers 
and stated clearly in the first, second and the seventh roles that the teacher should be well 
grounded in the knowledge, know about the different approaches to teaching and learning 
and how these may be used in ways which are appropriate to the learner and context. How-
ever, researchers such as Gardner (2006), Wagner (2006) and others have questioned with 
great concern how the approaches used by our schools in teaching   classroom are helping 
and preparing students for the 21st century the digital age literacy. Writing on chalkboards a 
key feature of  traditional approach of  teaching may have been successful in the past, but the 
minds of  the current generation vary from those of  the previous generation.  Today’s stu-
dents are immersed in technology. They are much more up-to-date on the latest technology 
and gadgets. Technology has certainly changed how students access and integrate infor-
mation, so it plausible that technology has also changed the way students thinks. As a result 
of  them growing up with cutting-edge technologies has left them thinking different than 
students of  past generations. This call for new innovative approaches of  teaching that will 
cater specially to the students of  today. Of  course it is not wise to discard the traditional way 
of  teaching that the past teachers have painstakingly created because of  its past and some 
current incredibly success. This is why it is recommended to use this approach as a basis for 
the new ones. 

But if  there is a way to transfer the advantages of  this approach of  teaching to new innova-
tive approach then teachers should do everything in their power to merge the past and the 
present into one innovative teaching approach.  Integration of  technology into teaching af-
fords us the opportunity to merge the past and the present to cater for students of  today. 
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Unfortunately, most of  our current mathematics teachers still follow only the traditional ap-
proach of  teaching. As a result of  this approach of  teaching mathematics, many students are 
discouraged from developing interest in the subject and rather consider it as boring, abstract 
and hence will developed a negative attitude towards the subject. These challenges, poses a 
great danger not only for the country’s economic growth but the type of  skilled learners that 
will be produced for the labor force in the country. This is because lack of  numerical compe-
tences (Jenkins 2009) has a negative effect on employment and economic development in the 
21st century economies. 

This places a great responsibility on our mathematics teachers to improve their approach of  
teaching this critical subject. 

BACKGROUND 

During the reign of  former South Africa apartheid system, land was set aside for black people in self-
governing territories. Ciskei and Transkei was designated as two homelands for Xhosa-Speaking peo-
ple. Butterworth, Mthatha, Cofimvaba, Bisho, Engcobo, Libode, Lusikisiki, Maluti, Dutywa, are some 
of  the major towns that were in the former Transkei homeland. 
The two regions are underdeveloped in infrastructure and characterized by high levels of  unemploy-
ment, poverty and crime which impact negatively on the economy. Different types of  schools such as 
village, farm, township and town schools exist in the regions with a large number of  village schools 
in the former Transkei and over populated with learners who belonged to single headed households 
or have no parents and also one of  the areas underperforming when it comes to national matric re-
sults (Thobeka 2014).  

Quality education therefore become vital to the region because is one of  the tools that can be used in 
empowering people and improving the standards of  living in underdeveloped regions. As highlighted 
by Nussbaum 2011(in Meyer 2014) education not only gives one a qualification but converts people’s 
existing capacities into developed internal capabilities of  many kinds. This formation, thus  serves as 
a basic necessity which positions one to have competencies and confidence to participate, contributes  
in the economy sector trained in which is central to functioning of  a society (Unterhalter 2013). 

PROBLEM STATEMENT 

For modern day students one of  the ways to innovatively improve the traditional approach of  teach-
ing is the incorporation of  technology in day to day lessons (Fulton 2012). This can be achieved ei-
ther by using it as a teaching aid in classroom or giving assignments which require students to search 
information on internet and by so doing may come across various demonstrations, applications on 
the topic. But as pointed out in the work of  Ertmer 2005 that embracing and using knowledge in-
cluding a skill in teaching by teachers will only happen if  it is consistent with their existing pedagogi-
cal beliefs. 

The study of  Stuart and Tatto (2000), Tatto (2007) have reveal the lack of  emphasis on information 
technology and computer training in most teacher education programs and in some cases, the fact 
that teachers graduate from programs with little or no knowledge of  information technology and 
computer training presents a troubling trend regarding the level of  technological knowledge teachers 
may hold. A major question arises: Is it lack of  technological skills and technological tools such as 
Laptops, Computers, Tablets, Projectors, Internet connectivity, etc or is it the mind set of  following 
the way it has been done that serves as a barrier to integration of  technology to the teaching of  
mathematics in high schools? This study set out to find some answers to these questions. 

The study will investigate the following: 

 The technological skills of  the teachers. 



Identifying barriers to integration of  technology….  

 

66 

 The willingness of  the teachers to shift from the traditional approach (use of  chalkboard on-
ly) to embracing and incorporating technology. 

RESEARCH DESIGN AND METHODOLOGY 

The study only focused on mathematics teachers of  the former Transkei homeland in the Eastern 
Cape, thus making it a regional-specific study. Mathematics teachers from other former homelands 
of  South Africa, which were outside the targeted geographical area, were excluded due to time and 
financial constraints. 
 
The choice of  research and sampling techniques by a researcher are governed by the nature of  in-
formation/evidence required (Welman and Kruger (2001)). Quantitative research was deemed ap-
propriate for this study. Purposeful sampling was employed to select a sample of  116 high schools 
from database of  Eastern Cape Department of  Education of  high schools in former Transkei home-
land.   
The following questions guided the study guided and the design of  the questionnaire: 

 Their gender 

 How long they have been teaching mathematics in high school? 

 The year they obtained their qualification 

 If  they have a Laptop, Tablet, mobile phone with internet access? If  no can they afford one? 

 If  they have received any training in technological skills like internet usage, Microsoft word, 
Excel, PowerPoint and are confident of  using the program? 

 How often they do search internet (on their Laptop, mobile phone or Tablet) for demonstra-
tions and applications on some of  the mathematics topics they teach their students and 
show it to them? 

 Do their students have access to internet example internet café, cell phone with internet ac-
cess? 

 How often do they ask their students to search on internet (on their own) for problems or 
solutions on some of  the mathematics topics they teach them? 

 Given training on how to incorporate technology and technological tools like Laptop, pro-
jector for teaching mathematics and writing on chalkboards which one will they prefer and 
why? 

 In their opinion, what is the best approach to teach mathematics (Chalkboard only or infu-
sion of  technology)? 

 
A questionnaire was developed and sent to ask the mathematics teachers in the chosen schools, about 
their skills in some basic computer end-user programs as well as internet access and how frequently 
they use internet to engage students. Respondents were assured of  confidentiality of  their responses 
in the letter that was attached to the questionnaires by highlighting to them that their names or the 
names of  the schools would not be mentioned to ensure that reliable information would be given. A 
total of  112 usable questionnaires were finally obtained but 97 were deemed usable because they 
were the once who have answered the questions to the satisfaction of  the researcher. Descriptive 
statistics were used in the study. 

THE SURVEY AND THE PARTICIPANTS 

The researcher decided to restrict the selection of  participants based on their teaching post location, 
which is only mathematics teachers who are teaching in the towns selected for the study. 
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DATA PRESENTATION AND DISCUSSION 

Mallows and McNeil (2005:5) assert that, in order for teachers to address needs more effectively, they 
need to upgrade their skills of  presenting lessons and subject knowledge. This assertion became an 
essential requirement when in 2003 South Africa implemented the National Curriculum Statement 
which saw the movement from an emphasis on learning content to specific outcomes and from the 
memorizations of  facts to the demonstrations of  outcomes (Department of  Basic Education 2012). 
The movement did require from our teachers the immediate shift from the traditional approach of  
teaching. Such shift needed to have been initiated by the management within the department of  edu-
cation to first identify the likely barriers to the shift and come up with a program of  action to deal 
with them before the implementation. Some of  the obvious likely barriers that needed to have been 
picked up were the skills to implement the new curriculum and the willingness of  the teachers to let 
go of  the way it has been done. 
The complexity of  the practice of  teaching is made clear by Mishra and Koehler 2006. Therefore, the 
practice requiring teachers to interweave complex and different kind of  specialized knowledge struc-
tures and skills across different cases and contexts (Mishra and Koehler 2006, Mishra et. al. 1996). 
Technology has become one of  the skills required in the 21st century digital age.  In 2007 Mishra and 
Koehler answered the worrying question about how to integrate technology into teaching by propos-
ing that correctly linking the relationship between the three core components (Content Knowledge, 
Pedagogy Knowledge  and  Technological Knowledge: see Mishra and Koehler 2007 for more de-
tails) teachers must have,  will lead to good integration of  technology into teaching. Which also sug-
gest if  one or more of  the three core component is lacking there will be difficulty in the integration 
process. 

RESEARCH HYPOTHESIS 

After a review of  the work of  Mishra et al. 2007, the following hypothesis was constructed and test-
ed to make statistical inferences about the population based on the data collected. Mishra et al. 2007 
suggested that one of  the three core components required by teachers for the successful integration 
of  technology into their day to day teaching is a technological skill. 
Hypothesis: Teachers’ willingness to integrate technology into their day to day teaching of  mathe-
matics is affected by their technological skills. 
 

RESULTS 

The results of  the current study provided some interesting information regarding the skills and the 
willingness of  the teachers to let go of  how things have been done. The demographic profile of  par-
ticipants were asked and reported in Table 1. More than half  of  the participants are male (n=71). 
 

Table1: Demographic profile of  the participants 
Gender Frequency Percentage 

Male 71 73.20 

Female 26 26.80 

 
The participants were also asked about in terms of  years teaching mathematics in high school and 
reported in Table 2. Majority of  the participants had 11 years and above teaching experience (n=49). 
 
 

 
Table 2: Experience (N = 97) 

Years of  teaching mathematics Frequency Percentage 

1 – 5 15 15.46 

6 – 10 33 34.02 
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11 and above 49 50.52 

  
In terms of  period of  obtaining their qualification it can be seen in Table 3. Majority of  respondent 
fall within the period 1990-2006 (n=31). 
 

Table3: Year of  participants obtaining their qualification 
Year Frequency Percentage 

1973 – 1989 54 55.67 

1990 – 2006 31 31.96 

2007 -  2015 12 12.37 

 
As can be seen, Table 4 presents the technological skills of  the participants in terms of  types of  
technical skills and methods of  skills acquisitions. 
 

Table 4: Technological skills (N=97) 

 No Training % Self  Taught % Trained % 

Microsoft 
word 

60 61.86 31 31.96 6 6.19 

Microsoft 
Excel 

86 88.66 7 7.22 4 4.12 

PowerPoint 94 96.91 2 2.06 1 1.03 

Internet 82 84.54 15 15.46 - - 

 
The distribution of  participants having Laptops, Tablets, Mobile Phone; distribution of  participants 
responding yes or no to whether they believe students have internet access; and whether they search 
internet for demonstrations and applications are reported in Table 5. 
 

Table 5: Teachers having Laptops, Tablets, mobile phone with internets access and search 
on internet for demonstrations, applications (N=97) 

 Yes % No % 

Laptops 58 59.79 39 40.21 

Tablets 17 17.53 80 82.47 

Mobile phones 97 100 - - 

Believe students have 
access to internet 

86 88.67 11 11.34 

Search demonstrations, 
applications and shown 
to students(Once) 

2 2.06 95 97.94 

 
In terms of  participants’ years of  usage of  technology to engage students is presented in Table 6. 
This study reveals that more than half  of  the participants (n=91) have never use technology to en-
gage students. 

Table 6: Usage of  technology to engage students (N=97) 
Frequency Number of  teachers % 

Once in a year 6 6.19 

Once in a term - - 

Have never 91 93.81 

 
The reasons and willingness of  the participants to use technological tools as opposed to chalkboards 
in their day to day teaching of  mathematics is reported in Table 7. The results from Table 5 show 
that half  of  the participants prefer chalkboards than technological tools. 
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Table 7: Use of  technological tools against chalkboards (N=97) 

 Yes % Reasons 
(1)Not use to it.(Not liking to use technology) 
(2)Will be time consuming to gather notes.(Not 
liking to use technology) 
(3)Will save time and energy.(Like to use tech-
nology) 

(4) That is the way we were taught (Not liking to 
use technology) 

Chalkboards 52 53.61 

Technological tools 45 46.39 

 
The opinions of  the participants about the best approach in teaching mathematics were asked and 
the results presented in Table 8. Table 8 shows (n=51) of  the participants believing using chalk-
boards only is the best approach. 

Table 8: Best approach in teaching mathematics (N=97) 

Using Chalkboards only 51 52.58% 

Incorporating technology & Tech-
nological tools 

46 47.42% 

RESULTS DISCUSSION  

The results of  this study reveal the skills of  the participants in the use of  basic technologies applica-
ble to integration of  technology into day to day teaching of  mathematics. Findings from (see Table 
4) accept the hypothesis that the willingness of  the teachers to integrate technology in their day to 
day teaching will be affected by the lack of  technological skills. The p-value for (see Table 7) is 
0.47724 which further suggest the hypothesis cannot be rejected. One will not be far from the truth 
to say the percentages of  no training from table 4 suggests that the teachers are lacking the Technol-
ogy Knowledge to integrate technology into teaching and is one of  the major reasons why these 
teachers are not using technology to engage the students although most students have access to in-
ternet as shown in the results of  Table 5 and 6.Furthermore, the results confirm the point highlight-
ed by Ertmer 2005 that using knowledge and skills in teaching will  happen if  it is consistent with 
their existing pedagogical beliefs. 
 

CONCLUSION AND RECOMMENDATIONS 

The researcher set out to investigate the technological skills and the willingness of  the teachers to 
shift from the traditional approach (use of  chalkboard only) to embracing and incorporating tech-
nology into their day to day teaching of  mathematics. The research has revealed the need for Eastern 
Cape Department of  Education  to provide technological tools such as Tablets, Laptop and practical 
technological skills (see results in Table 2) development training,  as well as find ways and means of  
upgrading the knowledgebase of   teachers (see results in Table 6) and technological skills  that can be 
incorporated  into their day to day teaching in order to meet the needs of  modern day students and 
change mindsets in their classrooms about  learning  and achievement from fixed to growth. These 
problems need to be addressed by encouraging additional training in information technology, provid-
ing the necessary technological tools and internet access for the teachers by Eastern Cape Depart-
ment of  Education, and encouraging the use of  technology to engage students. These objectives can 
be achieved by Eastern Cape Department of  Education partnering with the various Computer Sci-
ence and Information Technology Departments within the Universities in the Eastern Cape Province 
to design and run short courses/workshops for the teachers. More work needs to be done to check 
whether gender, age of  the teachers have some effects on their attitude towards technology integra-
tion. 
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