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On the Factors Affecting the Adoption of ICT
for the Teaching of Word Problems

K. M. Cassim, S. D. Eyono Obono

Abstract. —The aim of this paper is to examine factors
affecting the adoption of ICT for the teaching of word
problems. This aim is achieved within the theoretical
framework of the Technology Acceptance Model (TAM) by the
quantitative analysis of data collected from a questionnaire
based survey of 102 foundation phase teachers (grades 2, 3, &
4). These teachers were selected from 36 schools from the Kwa-
Zulu Natal province of South Africa. According to the
statistical and descriptive analysis of the survey data, teachers’
awareness of ICT, their attitude towards ICT, their perceptions
on the usefulness and on the ease-of-use of ICT are moderate;
but their level of adoption of ICT for the teaching of word
problems is generally low. The inferential statistical analysis of
these variables also shows that all the above listed factors
significantly influence the adoption of ICT for the teaching of
word problems. In addition, this research found that among the
teachers that are aware of the general importance of ICT in
teaching, there are higher levels of ICT adoption for the
teaching of word problems in urban areas compared to rural
areas. The novelty of this study can mainly be credited to its
focus on the teaching of word problems compared to existing
literature usually concerned with ICT adoption factors either
for the teaching of mathematics in general, or for general
teaching.

Index Terms—ICT Adoption, Mathematics Teaching and
Learning, Technology Acceptance Model, Word Problems

I. INTRODUCTION

here is enough evidence from existing literature that

“teachers are slow to recognize the benefits of new
technologies” (Edyburn, 2000 in Zahari, 2005). This pushes
Forgave (2002) in Zahari (2005) to state that the learning
opportunities provided by the increasing use of technology
in classrooms are not being exploited by schools generally
and in particular for remedial programs. Polly et al (2010)
further stresses that, even in the limited occasions that
technology is being used, it is still not being used effectively
by teachers and therefore it does not impact on learners’
performance (Polly et al, 2010). This is a serious concern
especially for difficult subjects such as mathematics where
learners’ performance is usually low. For lower grades in
primary education, word problems are a major part of the
mathematics curriculum and they are used for the
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enhancement of learners’ analytical and arithmetic skills
(Greer, 1997; Hergaty et al, 1995). Still, they are one of the
areas in which learners’ experience serious difficulties as it
requires both literacy and numeracy skills. Therefore it is
important to lessen learners’ difficulties in the learning of
word problems, by trying to understand why existing ICT
based strategies so far proposed to assist in the teaching of
word problems, are not being massively adopted by teachers.
These strategies include: remedial work (Zahari, 2005),
group work (Zahari, 2005), and personalization (Balta et al,
2009; Ku, n. d). The aim of this research is therefore to
examine factors affecting the adoption of ICT for the
teaching of word problems.

Il. THEORETICAL FRAMEWORK

This research is grounded within the theoretical framework
of the technology acceptance model (TAM) designed by
Davis (1989) on the factors that influence users’ adoption of
technology in general. According to Davis (1989), users’
acceptance of a given technology is affected by their
perceptions on the usefulness and ease-of-use of that
technology. TAM was initially designed by Davis (1989) for
Information Technology systems within the context of
organizational job performance. In this context, perceived
usefulness was defined by Davis (1989) as “the degree to
which a person believes that using a particular system would
enhance his or her job performance” (Davis, 1989) and
perceived ease-of-use of a system was also defined by Davis
(1989) as “the degree to which a person believes that using a
particular system would be free of effort” (Davis, 1989). In
this paper, TAM will guide the examination of factors
affecting the adoption of Information and Communication
Technologies (ICT) for the teaching of word problems both
for administrative duties and for curriculum delivery.

I11. LITERATURE OVERVIEW

According to Kumar et al (2008), “there is a need to
examine the factors affecting teachers’ computer use and its
implications to teachers’ professional development
strategies”; and this is amplified by existing research on the
factors influencing ICT adoption by teachers. This literature
is summarized in this section in addition to literature specific
to the adoption of ICT for the teaching of mathematics
because word problems form part of the mathematics
curriculum. ICT adoption factors presented in this section
include attitude and motivation (Sang et al, 2009; Zhao &
Cziko, 2001), demographics (Kumar et al, 2008), training
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and skills (Richardson, 2009), confidence (Chrysostomou
and Mousoulides, 2009), technical support (Keong et al,
2005), and peer influences (Crisan, 2004).

Attitude and Motivation

According to Sang et al (2009) and Zhao & Cziko (2001),
teachers’ educational beliefs impact on their use of ICT.
This was the result of a quantitative survey conducted by
Sang et al (2009) on 873 primary school teachers from 11
Chinese provinces and municipalities, and of a literature
survey by Zhao & Cziko (2001). The same study by Sang et
al (2009) which also identifies attitude and motivation as
factors influencing the adoption of ICT is supported by the
results of a study conducted by Kumar et al (2008) as
described in the next section.

Demographics

Kumar et al (2008) conducted a survey of Mathematics,
Science and English (MSE) teachers from 65 Malaysian
secondary schools. A multiple regression statistical
procedure was then used to model socio-demographic
factors against AUC and technology acceptance constructs.
It was found that, in addition to the attitude and motivation
factor already mentioned above, gender; age and computer
training have an effect on the Actual Usage of Computers
(AUC) by teachers. The next section presents other research
papers on the impact of training on the adoption of ICT by
teachers.

Training and Skills

Results from the survey of 360 teachers from an ICT training
project in Cambodia indicate that most teachers make use of
their acquired ICT skills in some way after training, and
some teachers actually re-invent the way to use their
acquired skills. However, according to the results of the
same study, the integration of ICT in teaching is still difficult
for some teachers and these teachers require more training
and practice (Richardson, 2009). This need for more training
and practice is also supported by Jones (2004), Hennessy et
al (2005) and Keong et al (2005). These papers are further
described in the following sections except for Hennessy et al
(2005) hereby presented. Hennessy et al (2005) interviewed
18 focus groups of English, Mathematics and Science
teachers from 6 secondary schools around Cambridge in the
United Kingdom.

Confidence

A questionnaire based survey of 74 elementary school
mathematics teachers from 9 elementary schools in Cyprus
by Chrysostomou and Mousoulides (2009) found that
teachers’ confidence affects their adoption of ICT for
teaching. A similar result was obtained by a questionnaire
based survey of 170 teachers and practitioners conducted by
Jones (2004) to complement the findings of his literature
review.

Technical Support

A survey of 111 mathematics in-service teacher trainees in
Malaysia found that lack of technical support is a barrier to
the successful integration of ICT in teaching (Keong et al,
2005). This finding is also supported by Jones (2004).
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Peer Influences

A case study in which seven secondary school mathematics
teachers were observed and interviewed by Crisan (2004)
found that the use of ICT by teachers is influenced by the
sharing of teaching and learning experiences among
colleagues.

Other Factors

Other factors found by existing research as affecting the
adoption of ICT for the teaching of mathematics include:
teachers perceptions on how mathematics should be taught
(Crisan, 2004), teachers perceptions on the value of
historical education practices (Crisan, 2004), a lack of time
for ICT adoption (Jones, 2004; Keong et al, 2005), a lack of
resources (Jones, 2004; Hennessy et al, 2005; Keong et al,
2005), teachers age (Jones, 2004), and teachers perceptions
on the effectiveness and usefulness of ICT (Chrysostomou
and Mousoulides, 2009).

IV. RESEARCH DESIGN

A questionnaire based survey was used to gather data on
teachers’ perceptions on the factors that affect their adoption
of ICT for the teaching of word problems. These teachers
were selected from a sample of primary schools in the Kwa-
Zulu Natal (KZN) province of South Africa. Even though
the Republic of South Africa has nine provinces, only one
province was surveyed by this research mainly due to time
and cost restraints. However, the choice of the KZN
province has the benefit of representing a large part of South
Africa both in terms of surface area and in terms of
population. The KZN province has approximately 3839
primary schools, and 36 schools were randomly selected
from the list of KZN primary schools provided by the
provincial Department of Education. For each of the selected
schools, only teachers of grades 2, 3, & 4 were requested to
participate in this survey based on the understanding that
word problems are first introduced to learners during this
foundation phase of education. One teacher was selected for
each grade by their principals’ according to their availability
and in all instances, school principals and teachers willingly
participated in the survey. The filling of the survey
questionnaire by teachers never took place during “contact
time”, but it was done either during tea or lunch breaks or
after school. The final sample of the survey consisted of 102
teachers from the 36 schools as a result of the existence of
“combined classes” in certain schools. These teachers were
requested to fill a questionnaire designed for the purpose of
gathering data on teachers’ perceptions on the factors
affecting their adoption of ICT for the teaching of word
problems.

The survey’s questionnaire consisted of six sections with
five of these sections each representing an independent
research variable hypothesized to be a factor affecting the
adoption of ICT for the teaching of word problems. The last
section of the questionnaire measured the perceived
adoption of ICT by teachers for the teaching of word
problems and it represented the dependent variable of this
study.
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A. Research Variables survey’s questionnaire, and of the soundness of its

The following research variables were examined by this implementation.

study: teachers’ demographics, their general attitudes o ]
towards ICT in teaching, their ICT awareness opportunities 1 able 1: Reliability Table for the research variables
for the use of ICT in teaching, their perceptions on the

usefulness and ease of use of ICT for teaching, and their Research Varlable Questionnaire Ttems Cilon]i)achs
level of ICT adoption for the teaching of word problems. : Alpha (@)
Teachers’ demographics consisted of four nominal items Teachers’ Attitudes Towards ICT 116+117+118+119+120 0.875
namely gender, ethnicity, grades taught and school location, Teachers’ Well Awareness of ICT 23+125+126+127+130 0.810
and six ordinal items namely age, highest qualification, | Teachers’ Perceived Usefulness of ICT | 133+134+135-136+139+140 0915
te?]chllng expe;nencs, compgteg access, mterneg agcesés, aNd [ Teachers Perceived Fase-of-Use of 10T | 121444617 H5-149-150 ] 0921
school type. Teachers’ attitude was measure -point m— T — -

. yp . . y op Adoption of ICT I55+156+I57+158+159 0.873
Likert-scale items on issues such as teachers fear to use

technologies in their teaching, and the distraction that
learners experience through their use of ICT, etc. The ICT
awareness variable was also measured by 5-point Likert-
scale items on teachers’ exposure to ICT awareness
opportunities offered by the Department of Education,
workshops, and discussions with colleagues, etc. Similarly,

According to Field (2005:254), reliability coefficients less
than 0.700 are poor, between 0.700 and 0.799 are
acceptable, and above 0.800 are good.

Table 2: Factor Analysis Rotated Component Matrix for the

5-point Likert-scale items were used to measure reachers’ valid items of the research variables
perceptions on the usefulness and ease-of-use of ICT tools | Research | Questionnaire Component
such as word processors, spread sheets, and photo-copying  f.atable Items 1 2 3 4 3
machines, etc. Lastly, the dependent variable, the perceived - Item_16 791
adoption of ICT, also used 5-point Likert-scale items to v 5= Ttem 17 872
measure teachers’ adoption of ICT tools such as the Internet, —i E 2 Item 18 201
online games, databases, etc., for the teaching of word g Z % Ite111:19 11
problems. T teem 20 750
= Item 23 736

B. Data Analysis z g Item 25 643
Data collected from the questionnaire was analysed using the £ % 3 Ttem_26 791
SPSS software package within a quantitative research 3 2 Item 27 630
approach. First, data was tested for reliability and validity. e < Trem 30 o
Thereafter, demographic attributes as well as all the reliable T _— :
and valid Likert-scale based research variables were 5 — -
analysed using descriptive statistics (frequencies and means). | -, 5 = j—em3d 138
The following inferential statistical tests were also used to | 2.z 7z |__Item 35 749
test the correlations on one hand between Likert-scale based § g2 Item 36 737
research variables, or between these variables and the |~ % ) Ttem 39 736
demographic attributes: Pearson’s correlation, multiple = Ttem 40 657

linear regressions, ANOVA, and ANCOVA. Pearson’s

i ; . Item 42 626
correlation tests were conducted with a confidence level of Z -~ -

99% and all other tests were performed with a confidence | 5 = Tem 44 ] 702

level of 95% unless otherwise specified. 53 Item 40} 769

o Item 47 788

‘_: é Ttem 48 764

V. RESEARCH RESULTS g f Ttem 49 | 803

This section presents the results of the reliability and validity A Item 50 822
tests performed on the data of this survey. It also presents ) Ttem 55 731
this survey’s descriptive and inferential statistical tests § Ttem 56 852
results. é_ ; Item 57 677
A. Data Reliability and Validity = Ttem_58 784
Table 1 shows that the data collected by this questionnaire Item 59 815

based survey is reliable (all Likert-scale based research
variables have a Cronbach’s alpha (a) value of > 0.800).
Table 2 also shows that this data is valid (the research
variables items split nicely into five separate components).
One can also see from these two tables that only few
questionnaire items did not pass the reliability and validity
tests, in support of the quality of the initial design of this

B. Descriptive Statistics

The descriptive statistics that were analyzed in this research
produced interesting results on the demographic profile of
the teachers surveyed and on the general trends with regards
to the Likert-scale based research variables of this study.
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1. Demographics

Descriptive statistics on the demographic data
collected by this research indicate that: The typical
teacher surveyed by this research is an African
(71.6%) middle aged (50%) female (90.2%) with a
diploma (52.9%) and with a substantial teaching
experience (52%); almost all schools surveyed are
public schools (98%) evenly geographically
distributed between urban areas (49%) and rural
areas (51%); approximately half of the teachers
have no computer and Internet access (44.1% and
57.8% respectively) and the remainder of teachers
are evenly distributed between either having access
at home only (both 20.6%) or at both school and
home (28.4% and 13.7% respectively).

2. Teachers Attitudes, Teachers Awareness, Perceived
Usefulness, Perceived Ease-of-Use, and The
Adoption of ICT
Research results presented by Table 3 indicate the
moderate nature of the perceptions of the surveyed
teachers on the usefulness of ICT (mean of 21.5098
out of 36.00), on the ease-of-use of ICT (mean of
24.2255 out of 42.00), their attitudes towards ICT
(mean of 14.7157 out of 29.00), and their
awareness of ICT (mean of 16.8529 out of 30.00).
However, Table 3 also shows that teachers’
perceptions on their adoption of ICT (mean of
11.9314 out of 30.00) is slightly lower than
moderate. In addition, variances for the above
mentioned research variables are relatively high,
showing that teachers’ perceptions on these issues
are in general on the extremes (either extremely
positive or extremely negative).

Table 3: Descriptive statistics for Likert-scale based research
variables

N | Range | Minimum | Maximum ] Mean | Variance
ICT Perceived Usefulness }102] 30.00 6.00 36.00§21 5098 101.953
ICT Perceived Ease of Use]102] 35.00 7.00 42.00242255] 108355
ICT Adoption 102] 25.00 5.00 30.00§11.9314] 47.193
Teachers Attitudes 102) 24.00 3.00 20.00014.7157)  45.552
ICT _Awareness 102} 25.00 5.00 30.00§16.8520] 42661
Valid N (listwise) 102

C. Inferential Statistics

Statistical tests were performed in this study to assess
whether the positive adoption of ICT for the teaching of
word problems was affected by any of the independent
research variables. The results of these tests are presented in
this section.

Table 4 indicates that the following demographic factors
significantly (p < 0.05) affect teachers’ perceived adoption
of ICT for the teaching of word problems: teaching
experience (p = 0.018), computer access (p = 0.000),
internet access (p = 0.009), and school location (p = 0.020).
However, from these demographic factors, only school
location satisfied the ANOVA assumptions (normality and
homogeneity of variances tests).
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Table 4: ANOVA results

Questionnaire Items | F-test (sig.) | Skewness | Kurtosis | Levene’s Test (sig.)
Gender 0.166 2.744 5.640 0.063
Ethnicity 0.054 1.959 2.838 0.963
Age 0.343 -0.201 -0.005 0.029
Highest Qualification 0.151 0.556 -0.566 0.311
Teaching Experience 0.018 0.252 -1.431 0.030
Computer Access 0.000 0.495 -1.430 0.356
Internet Access 0.009 1.358 0.896 0.285
Grades Taught 0.096 1.051 0.282 0.104
School Location 0.020 0.334 -0.689 0.765
School Type 0.384 8.065 67.845 0.060

Table 5: Pearson’s correlation analysis of the research

variables
ICT ICT ICT Teachers ICT
Perceived Perceived Adoption Attitudes | Awareness
Usefulness | Ease of Use
= Pearson Correlation 1
z 2z
T2
£ =|Sig (2-tailed)
e I 102
T . Pearson Correlation 646 1
= £
£ =] sig (2-tailed) 000
o= B 102 102
Pearson Correlation 4807 306" 1
5 Elsie (2-ailed) 000 000
N B 102 102 102
Pearson Correlation 430" 3027 2607 1
Sig. (2-tailed) 000 002 .008
= N 102 102 102 102
Pearson Correlation 176" 3517 3697 368" 1
2
= 5] siz (2-nailed) 000 000 000 000
-
< N 102 102 102 102 102
**_ Correlation is significant at the 0.01 level (2-tailed)

Table 6: ANCOVA for the teachers’ attitudes covariant and
school location fixed factor

Tests of Between-Subjects Effects

Dependent Variable:ICT Adoption

Source Type III Sum of Squares | df | Mean Square F Sig.
Corrected Model 532.462% 3 177.487] 4.108].009
Intercept 1318.979 1 1318.979130.5291.000
Teachers Attitudes 168.164 1 168.164] 3.892].051
School Location 210.005 2 105.002] 2.430].093
Error 4234.057] 98 43.205

Total 19287.0001 102

Corrected Total 4766.5204 101

a. R Squared = .112 (Adjusted R Squared = .085)

When analyzing Table 5 with the purpose of assessing
correlations between the dependent variable against each of
the four independent variables, one can see that the
perceived adoption of ICT by teachers for the teaching of
word problems is significantly (0.01 level) affected by the
following factors: teachers’ attitudes towards ICT (p =
0.008), teachers’ awareness of ICT (p = 0.000), teachers’
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perceived usefulness of ICT (p = 0.000), and teachers’
perceived ease-of-use of ICT (p = 0.000).

Table 4 shows that only the school location demographic
factor passed the ANOVA test of normality and of
homogeneity of variance. Therefore, ANCOVA was only

school location and ICT awareness, only the ICT awareness
factor still influences the perceived adoption ICT.

Table 10: Contrast results of school location when school
location is combined with ICT awareness

performed on this demographic factor against each of the Contrast Results (K Matrix)
Likert-scale based research variables of this study. Dependent Variable
School Location Simple Contrast” ICT Adoption
. . Level 2 vs. Level 1 | Contrast Estimate -3.005
Table 7: ANCOVA for the perceived usefulness covariant e
. . ypothesized Value 0
and SChOOI Iocatlon f|Xed faCtor Difference (Estimate - Hypothesized) -3.005
Std. Error 1.340
Tests of Between-Subjects Effects Sig. 027
Dependent Variable:ICT Adoption 95% Confidence Interval for Lower Bound -5.665
Source Tvpe III Sum of Squares | df | Mean Square F Sig. Difference Upper Bound 345
Corrected Model 1233602 3] ani23i]ira07] 000 - |Revel3vs Level I JContast Bstimaie A3
Intercept 570.464] 1 570.464 ] 15.825 | 000 Hypothesized Value o
ICT Perceived Usefulness §69.303] 1 869.393 | 24.117] 000 Difference (Estimate - Hypothesized) 434
- p—
School Loeation 136.976] 2 68.488 | 1.000].155 St Buor L3
- - - Sig. 841
Error 3532.827] 98 36.049
. 95% Confidence Interval for Lower Bound 3.834
Total 19287.000 102 .
- — Difference Upper Bound 4.702
Corrected Total 1766.5201 101 -
- = - a. Reference category = 1
a. R Squared = .259 (Adjusted R Squared =.236)
: : Table 11: Estimates table for the combination of school
Table 8: ANCOVA for the perceived ease-of-use covariant location and ICT awareness
and school location fixed factor
Tests of Between-Subjects Effects Estimates
Dependent Variable:ICT Adoption Dependent Variable :ICT Adoption
Source Tvpe II Sum of Squares | df | Mean Square F Sig. 95% Confidence Interval
Corrected Model 898.797°) 3 2993994 7.5911.000 School Location Mean | Std. Error | Lower Bound | Upper Bound
Intercept 634.793 1 634.793 1 16.084 | .000 <
e — e e - Utban Area 13.417° 1.009 11.415 15.419
ICT Perceived Ease of Use 534.498 1 534.498 1 13.543].000 -
o1 A 1177 -
School Location 150031 2 75016] 1o01] 15s| |Rusal Area 10.412 876 8.672 12.151
Exror 3867.723 | o8 30.467 Township 13.850° 1.906 10.069 17.632
Total 19287.000] 102 a. Covariates appearing in the model are evaluated at the following values:
Corrected Total 1766.520] 101 ICT Awareness = 16.8529.
a. R Squared = .189 (Adjusted R Squared = .164)

Table 9: ANCOVA for the ICT awareness covariant
school location fixed factor

and

Tests of Between-Subjects Effects
Dependent Variable:ICT Adoption
Source Type III Sum of Squares | df ] Mean Square F Sig.
Corrected Model 891.091°] 3 297.030] 7.511].000
Intercept 499.173 1 499.173§12.623].001
ICT Awareness 526.793 1 526.793113.321].000
School Location 241.529) 2 120.765] 3.054].052
Error 3875.428] 98 39.545
Total 19287.000 102
Corrected Total 4766.5201 101
a. R Squared = .187 (Adjusted R Squared = .162)

Results of the ANCOVA tests from Table 6 indicate that
when combined, school location and teachers’ attitudes both
became non-significant in influencing the adoption of ICT
for the teaching of word problems. However, according to
the results of Table 7, when combining school location with
teachers’ perceived usefulness, only the ICT perceived
usefulness factor still influences the perceived adoption of
ICT. Similarly, Table 8 shows that for the combination of
school location and teachers’ perceived ease-of-use, only the
ICT perceived ease-of-use factor still influences the adoption
of ICT. Lastly, Table 9 also indicates that, when combining
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The analysis of contrast tables from the above mentioned
ANCOVA tests show that only Table 9 has a significant
contrast (out of the four combinations of variables
represented by Table 6, Table 7, Table 8, and Table 9).
Table 9 considers the possible combination of school
location and ICT awareness as factors influencing the
perceived adoption of ICT; and contrast results for school
location in Table 10 suggest that ICT adoption levels in
urban areas significantly differ from ICT adoption levels in
rural areas when ICT awareness is taken into account. These
levels differences are further confirmed by the ‘mean values’
from Table 11 which also show that there are significantly
higher levels of ICT adoption in urban areas than rural areas.
It is worth mentioning that all the above ANCOVA tests
passed the Levene’s test and satisfied the assumption of
homogeneity of regression slopes.

VI.

This study is unique as it focuses on a specific teaching area
of mathematics (word problems) compared to similar
existing literature usually on the examination of factors
affecting the adoption of ICT for the teaching of
mathematics in general. This specific aspect of this research
is particularly relevant for basic mathematics because word
problems are considered to be “an essential and core part of
the  mathematics  curriculum”  (Chrysostomou and
Mousoulides, 2009). The other novelty of this research is its

DISCUSSION
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grounding within a well-established theoretical framework,
the Technology Acceptance Model (TAM) framework
(Davis, 1989). However, the research method of this study, a
questionnaire based survey, is similar to other studies from
the existing literature on ICT adoption for teaching (Keong
et al, 2005; Kumar et al, 2008; Sang et al, 2008; Richardson,
2009; Chrysostomou and Mousoulides, 2009).

The results of this research on the low levels of ICT
adoption for the teaching of word problems also complement
existing literature which indicate low levels of ICT adoption
for teaching in general (Zhao & Cziko, 2001; Zahari, 2005;
Sang et al, 2008; Richardson, 2009) and for mathematics in
particular (Crisan, 2004; Kumar et al, 2008; Chrysostomou
and Mousoulides, 2009). Furthermore, three (teachers’
attitudes, teachers’ perception on the usefulness and ease-of-
use of ICT) of the four Likert-scale based factors found to
affect the adoption of ICT for the teaching of word problems
can be seen as a confirmation of similar existing results on
the adoption of ICT for teaching in general and for
mathematics  (Crisan, 2004; Kumar et al, 2008;
Chrysostomou and Mousoulides, 2009). This study also adds
value to the body of knowledge by presenting evidence on
teachers ICT awareness and school location as new factors
which affect the adoption of ICT for the teaching of word
problems.

VII. CONCLUSION

This paper shows that, teachers’ demographic profiles, their
positive attitudes, their awareness of successful and effective
ICT integration in teaching, and their positive perceptions on
the usefulness and ease-of-use of ICT, contribute to higher
levels of ICT adoption for the teaching of word problems.
These results have possible implications for the general
acceptance of ICTs by teachers for the design of relevant
intervention strategies towards the improvement of learners’
academic progression. These results can also be used in the
definition of requirements for the design of computer
assistive software for the teaching of word problems. The
need for the continuous training of teachers on the effective
use of new technologies is also reinforced by the results of
this study.

Ideas for future research on the results of this paper include:
further analysis of the survey data, software personalization
for teaching of word problems, and learners adoption of ICT
for mathematics in general and for word problems in
specific.

APPENDIX
The Questionnaire

Section A - Demographics

1. Gender (Male, Female)

2. Ethnicity (African, Indian, Colored, White)

3. Age (<=29 vyears, 30-39 years, 40-49 years, 50-59
years, >=60 years)

4. Highest Qualification (Matric, Diploma, Bachelor’s
degree, Honors degree, Master’s degree, PhD)

5. Teaching Experience (1 to 5 years, 6 to 10 years, 11 to
15 years, 16 to 20 years, 21 years and above)
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6. Computer Access (None, Home only, School only,
Home and School, Other)

7. Internet Access (None, Home only, School only, Home
and School, Other)

8. Grade(s) Taught (2, 3, 4)

9. School Location (Urban area, Rural area, Township)

10. School Type (Public, Private, Semi-private, Other)

Section B — Teachers Attitudes

11. To me teaching is normally about books, pens,
pencils, chalk and the blackboard.

12. | find that computers cannot cater for most of the
emotional aspects of teaching and learning.

13. Computers and technologies are quite scary and
frustrating to me because | have limited or no
understanding of them.

14. Computers are a luxury for most of my learners
considering their poor social background.

15. | prefer to get other people to do computer related
tasks for me than do it myself (e.g. my
wife/husband/children types out my exam papers
using a word processor).

16. Most of my learners spend too much time playing
computer games and using mxit, Facebook, twitter,
etc. rather than doing their work.

17. Most of my learners get their eyesight damaged by
computer screens.

18. Computers and technologies usually make my
learners lose interest in reading and writing with a
negative effect on their spelling, speech and
handwriting.

19. Computers usually provide my learners with
opportunities to cheat and plagiarize using cut &
paste.

20. The World Wide Web, mxit, Facebook, and twitter,
etc. usually allows my learners easy access to a whole
lot of adult content, online dating, etc.

Section C — Teachers Awareness

21. | regularly receive the Department of Education
software packages to manage registers, work
schedules, and year-end mark schedules, etc.

22. Most of the new textbooks provided to me have their
solutions and teaching resources on the World Wide
Web.

23. | regularly attend workshops that promote computer
technologies for teaching purposes.

24. Most of my learners recommend
technologies that they have used at home.

25. My principal regularly makes announcements during
staff meetings about the opportunities provided by
ICT for teaching purposes.

26. | usually come across success stories on the use of
ICT for teaching in general, on staff notice boards,
newsletters, and the media (e.g. Newspapers,
television).

27. | often have discussions with colleagues on the use of
ICT for certain aspects of teaching.

28. Meeting agendas of my school's governing body
regularly include ‘computer technologies for teaching'

computer
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as a topic.

Parents of learners regularly inform me about
computer technologies that are usually successful in
assisting their children at home.

Youngsters from my family regularly have
discussions with me on computer technologies that
their teachers usually use at school.

29.

30.

Section D — Perceived Usefulness

31. The general use of ICT for teaching usually reduces
learners' boredom as it makes my lessons more
interesting.

The general use of ICT for teaching usually improves
my learners' performances.

PowerPoint, projectors and animations are usually
valuable to me for the designing of exciting visual
aids for learners.

Word processors usually help me to set tests and
exams question papers.

Spreadsheets are usually helpful to me for the
analysis of learners' performances.

32.

33.

34.

35.

36. The World Wide Web usually offers me a wider
range of interesting teaching resources (e.g.
textbooks, notes, worksheets, games, quizzes, and
puzzles).

37. SMSs, emailing, blogs, and forums, etc., usually
allow me to interact with other teachers after working
hours (e.g. the sharing of spontaneous teaching
ideas).

Photo-copy machines usually save me effort in the
production of class notes for my learners.

E-learning websites such as web-city usually allow
me to introduce my learners to new learning
strategies.

Databases usually allow me to keep a proper record
of teaching materials and other information such as
marks, registers, disciplinary records, etc. (e.g. The
2011 system that would allow for easy access to
learners' disciplinary records).

38.

39.

40.

Section E — Perceived Ease of Use
How easy is it for you to execute the following ICT
related tasks?

41. Sending emails & SMSs to share teaching ideas and
teaching resources with other teachers.

Using Google to search for textbooks, lesson notes,
and worksheets, etc., and download them.

Using a photo-copying machine (handle the keypad,
paper-jams, paper-feed, and other errors with the
machine) to make copies of teaching materials.

Using a spreadsheet application (e.g. Microsoft
Excel, Open Office Calc) to create registers and mark
sheets.

Using a word processor application (e.g. Microsoft
Word, Open Office Writer) for tests, exams, and
lessons notes.

Creating formulas to analyze learners' marks from
databases.

47. Delivering PowerPoint lessons presentations to a

42,

43.

44,

45,

46.
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class.

Interacting with E-learning systems such as web-city.
Uploading files to email.

Setting up an Internet connection for instant Internet
access from a cellphone.

48.
49.
50.

Section F — Teachers Adoption of ICT

51. | often keep a computer database of word problems
examples and exercises on a personal computer.

I regularly use the Internet (e.g. Google) to search
and download word problems videos, notes and
practice examples to use in my lessons.

I regularly use online games to make my word
problems lessons exciting.

I regularly communicate with other teachers via
SMSs, emails, blogs and forums to seek teaching
advice, share ideas, give & receive teaching
materials, etc. with regards to word problems.

| often use presentation applications (e.g. Microsoft
PowerPoint, Open Office Impress) to design colorful
slide shows for delivering word problems lessons.

I regularly use personalization software to generate
individualized word problems exercises for learners.

I often send SMSs and emails to the parents of my
learners to give them feedback of their children's
progress with word problems classwork and
homework.

58. | regularly use spreadsheet applications (e.g.
Microsoft Excel, Open Office Calc) to capture
learners’ marks and to analyze their strengths and
weaknesses in word problems.

I regularly use word processors (e.g. Microsoft Word,
Open Office Writer) for word problems test materials
and class notes.

I regularly use a photo-copying machine for word
problems worksheets, exercises and class notes.

52.

53.

54.

55.

56.

57.

59.

60.
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