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Introduction
The use of ICT in delivery of school curriculum in the developing 

world, Kenya included is still insignificant. According to Ashiono 
Teresa and Catherine,1 majority of teachers do not possess adequate 
expertise required to use ICT for teaching mathematics. Tondeur J,2 
emphasized the importance of supporting teachers in the course of 
improving their expertise in teaching with ICT. They further argued 
that this kind of support should go beyond the mere organization of 
training sessions for teachers to improve their technical competencies. 
Likewise, Ashiono Teresa and Catherine,1 argued that the pedagogical 
challenge of using ICT in teaching calls for teachers not only to 
acquire ICT skills but also to understand most importantly the methods 
of teaching using ICT to enhance learning. Therefore professional 
development of teachers as well as technical support in the use of 
ICT in teaching is key in the implementation of ICT integration 
programme in the classroom. 

Technical support

Inan and Lowther3 in their study in USA examined the effects of 
teachers’ characteristics and factors that influence their use of ICT in 
teaching. The findings of the study found that technical support had 
a significant influence on teachers’ beliefs about the importance of 
ICT in teaching. The study findings also revealed that teachers’ beliefs 
significantly influenced their subsequent use of ICT in teaching. In his 
extensive literature review on contextual factors influencing uptake 

of ICT use in classroom, Murungi and Gitonga4 found that technical 
support to teachers in use of ICT was amongst key factors. Jones5 
observed that lack of technical support to teachers in their use of ICT 
in teaching leads learning interruptions as a result of breakdown of 
ICT tools. Therefore it is imperative that teachers are accorded the 
requisite technical support in their use of ICT in delivery of school 
curriculum Murungi and Gitonga.4 BECTA6 indicated that there was a 
general lack of technical support in British schools which consequently 
resulted in frustrations and apathy among teachers in the use of ICT in 
teaching. Furthermore, Tong and Trinidad noted that lack of technical 
support frustrated teachers resulting in their unwillingness to use ICT 
in teaching. 

A. Teacher Professional development in ICT use in 
teaching 

Ashiono, et al.1 observed that teachers’ confidence and competency 
in selecting and using ICT in the classroom largely depends on their 
training and professional development in ICT use. Murungi and 
Gitonga,4 extensively reviewed literature on factors influencing 
teachers’ adoption and use of ICT in teaching. He found that one 
of the key factors influencing teachers’ adoption of ICT in teaching 
was school leadership support in teacher professional development. 
Tondeur5 in their study in Kenyan secondary schools on use of 
ICT in teaching found that ICT use by students in the classroom 
was insignificant. The findings of this study revealed that teachers 
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This article reports on a study that was carried out to establish determinants of ICT 
integration in mathematics teaching and learning. This paper focuses on the kind 
of support teachers require to effectively use ICT in teaching mathematics. An 
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Observation Protocol were used to collect data. Data was analyzed qualitatively using 
descriptive phenomenological analysis in which data transcriptions were divided into 
themes and sub-themes related to phenomena under study. The findings of the study 
revealed that there was a significant relationship between supporting teachers’ use of 
ICT in the classroom and their actual use of ICT in teaching mathematics. The study 
findings however revealed that teachers teaching lower grades in Mombasa, Kenya 
were not adequately supported in their use of ICT in teaching mathematics. It was 
recommended that teachers must be granted adequate support in their use of ICT in 
teaching mathematics.
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were unable to use ICT for pedagogy before the start of a teacher 
Professional Development (PD) programme, which was embedded in 
the study. The findings of the study further revealed that the teachers 
began to significantly use ICT in teaching at the end of the two-year 
teacher professional development programme. The results of this 
study implied that teachers’ lack of expertise in the use of ICT in 
teaching as one of the major challenges hindering effective integration 
of ICT in the classroom practice. Therefore, Mingaine7 argues that 
teacher professional development is of paramount importance to 
the successful implementation of ICT integration programme in 
educational settings.

Cubukcuoglu8 study in Northern Cyprus examined factors 
enabling use of ICT in secondary schools. The study employed the 
use of semi-structured interviews to collect data from teachers. The 
findings of the study revealed that there was lack of adequate training 
among teachers in pedagogical use of ICT in teaching. The teachers 
noted that adequate training of teachers was an important enabler in 
the use of ICT in classroom instruction. The teachers viewed sufficient 
training as a necessity in the effective use ICT in teaching. 

Results and discussion
In this study, teachers were asked to respond to four items of 

the teacher questionnaire on management and support in the use of 
ICT in teaching mathematics. They were asked to indicate whether 
there was: a technician in the school; whether there was adequate 
technical support in the use of ICT in teaching; whether there was 
adequate maintenance of ICT facilities and finally whether there were 
adequate opportunities for professional development in the use of ICT 
in teaching mathematics. The teachers responded by ticking one of 
the following alternatives provided: Clearly no, Mostly no, Not sure, 
Mostly yes, and clearly yes. The results of the study are shown below 
(Table 1).

The findings of the study as shown on Table 1 indicate that 
majority of the schools did not have a standby technician. Only a 
fifth (20%) of the teachers indicated that there was a technician in the 
school. The study also found that approximately a third (37%) of the 
teachers received technical assistance from their respective schools 
in the use of ICT in teaching mathematics. Also about a third (37%) 
of the teachers indicated that there was regular maintenance of the 
ICT tools. Finally, the study found that only a quarter of the teachers 
received support from their school in their course of professional 
development. Three quarters of the teachers did not get any support 
from their schools in their quest for professional development in the 
integration of ICT into their classroom practice. 

A.	 The relationship between support and teachers’ 
use of ICT in teaching mathematics

To explore whether there is a relationship between technical and 
teacher professional development (PD) support and teachers actual use 
of ICT in teaching mathematics; the following hypothesis was tested 
using One Way ANOVA at .05 sig level. H30: There is no significant 
difference in the use of ICT devices in teaching mathematics between 
teachers who receive support and those who do not. 

Technical support

To explore this relationship, the researcher gathered data from 
teachers on whether they received technical support in their use of 
ICT tools in teaching mathematics. Teachers were asked to respond to 

the following item of the TQ: There is adequate technical support for 
use of ICT in teaching and learning mathematics. They responded by 
ticking one of the following alternatives: Clearly No=1, Mostly No=2, 
Not Sure=3, Mostly Yes=4, and Clearly Yes=5. One way ANOVA 
between groups was conducted to explore the influence of technical 
support to teachers (as measured by technical support scale on the 
TQ) on their use of ICT in teaching mathematics (as was measured 
by a score on TQ on teachers’ use of ICT in teaching mathematics). 
Subjects were divided into two groups: those who received technical 
support in use of ICT in teaching mathematics and those who did 
not receive that kind of support. The results of the ANOVA test are 
presented below (Table 2).

Table 2 indicates that the calculated value p = 0.003 < 0.05 with 
a calculated F = 4.22 at 4 df (degrees of freedom). This result shows 
that the p value of 0.003 was less than the critical value of 0.05. 
Therefore the difference in means was found to be significant and 
the null hypothesis was thus rejected. This finding implies that there 
was a significant difference in means in the use of ICT in teaching 
mathematics between teachers who received technical support and 
those who did not. This finding therefore suggested that technical 
support to teachers significantly influence their use of ICT in teaching 
mathematics. To determine the effect size of technical assistance on 
use of ICT in teaching mathematics, eta squared was computed. Eta 
squared is calculated by dividing the sum of squares for between 
groups by the total sum of squares in the ANOVA table. Table 3 
indicates that sum of squares between groups is 37.262 and total 
sum of squares is 266.606; which resulted in 0.1398. This can be 
rounded off to .14. According to Cohen and Manion9 classification 
of effect size, .14 would be considered a large effect size. This could 
be interpreted to mean that 14% of variance in use of ICT in teaching 
mathematics could be attributed to technical assistance teachers 
received in their use of ICT tools in their teaching. Post-hoc multiple 
comparisons using Tukey HSD test was performed to establish which 
groups of teachers were significantly different in their use of ICT in 
teaching mathematics. The results of the Post-hoc analysis test are 
presented below (Table 3).

The results of the Post-hoc analysis as shown on Table 3 reveal that 
groups of teachers who indicated ‘Clearly No’, Not Sure’ and ‘Clearly 
Yes’ differed significantly from each other in terms of their use of 
ICT in teaching mathematics. The result suggests that the group of 
teachers who indicated that they received technical support (Clearly 
Yes groups) differed significantly in their use of ICT in teaching 
mathematics with groups of teachers who did not receive technical 
support (Clearly No and Not Sure groups). This finding implies that 
advancing technical assistance to teachers significantly influences 
their use of ICT in teaching mathematics. This finding is consistent 
with findings from a previous study by Wanjala which found that there 
was a significant relationship between technical support and teachers’ 
use of computers in teaching mathematics. The findings from Wanjala 
study revealed that most teachers do not possess sufficient expertise in 
computer use for instructional purposes. Tong and Triniada argue that 
lack of technical support for teachers make them to become frustrated 
with ICT tools consequently resulting in their reluctance in use of 
ICT in their teaching. Becta6 argue that lack of technical support may 
result in lack of technical maintenance of ICT tools resulting in higher 
risks of technical failure of ICT tools during teaching and learning 
process. Therefore, Yilmaz asserts that besides equipping schools 
with ICT hardware, software and internet, it is necessary to provide 
teachers with technical support in the use of these tools in teaching.10,11
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 Supporting teachers in the course of their professional 
development 

To explore this relationship, the researcher collected data from 
teachers on whether they received support in their professional 
development in the use of ICT tools in teaching. They were asked 
to respond on the following item of the TQ: There are adequate 
opportunities for professional support in the use of ICT in teaching. 
They responded by ticking one of the following alternatives: Clearly 
No=1, Mostly No=2, Not Sure=3, Mostly Yes=4, and Clearly Yes=5. 
Likewise, One way ANOVA between groups was conducted to 
explore the influence of the support teachers received in the course of 
their professional development (as measured by a scale on support to 
teachers’ professional development on the TQ) on their use of ICT in 
teaching mathematics (as was measured by a score on TQ on teachers’ 
use of ICT in teaching mathematics scale). Subjects were divided 
into two groups: those who received support in the course of their 
professional development in using ICT in teaching and those who did 
not receive that kind of support. The results of the ANOVA test are 
presented on Table 3. 

Table 4 indicates that the calculated value was p = 0.00 < 0.05 
with a calculated F = 36.45 at 4 df (degrees of freedom). This results 
shows that p value of 0.00 is less than the critical value of 0.05. The 
result also shows that the F statistic (36.4) is substantial, meaning 
there is more variance between and within groups. The difference in 
means for the three groups of teachers who received support in their 
PD (Clearly Yes) and those who did not receive support in their PD 
(Clearly No and Not Sure groups) were found to be significant. The 
null hypothesis was therefore rejected on the basis of this result (Table 
4). 

To determine the effect size of supporting teachers’ professional 

development on their use of ICT in teaching mathematics, eta squared 
was computed. Table 3 shows that the sum of squares between groups 
was 131.561 and the total sum of squares was 225.413. Therefore, eta 
squared computed was 0.58. According to Cohen (1988) .58 would 
be considered a large effect size. This result could be interpreted to 
mean that nearly 58% of the variance in the use of ICT in teaching 
mathematics could be attributable to the support teachers receive 
in pursuing professional development course in the use of ICT for 
pedagogical purposes. Post-Hoc multiple comparisons using Tukey 
HSD test was performed to establish the groups of teachers which 
significantly differed in their use of ICT in teaching mathematics. The 
results of the Tukey HSD test are presented below (Table 5).

The results of the Tukey HSD Test as shown on Table 5 reveal 
(as indicated with the asterisk *) that all the groups of teachers 
significantly differed in their own use of ICT in teaching mathematics. 
The result indicates that groups of teachers who indicated ‘Clearly 
No’ and Not Sure’ differed significantly with the group that indicated 
‘Clearly Yes’ in their use of ICT in teaching mathematics. Therefore, 
teachers who were supported in their course of professional 
development in ICT differed significantly in the use of ICT in 
teaching mathematics with the groups of teachers not supported. This 
finding implies that supporting teachers in pursuing their professional 
development course in ICT significantly influences their use of ICT 
in teaching mathematics. This finding is consistent with findings from 
Murungi and Gitonga4 study that found that teachers’ professional 
development is a vital ingredient in the successful use of ICT in 
classroom instruction. This study revealed that teachers’ ICT-related 
training programmes developed and increased teachers’ competencies 
in ICT use in class. Likewise, professional development courses in 
ICT influences teachers’ attitudes towards use of ICT in teaching. It 
is therefore of great essence to support teachers in their pursuance of 
professional development courses in ICT use in teaching mathematics. 

 Table 1 Descriptive statistics on support teachers receive in the use of ICT to teach mathematics

Statement Clearly No Mostly No Not Sure Mostly Yes Clearly Yes

There is a technician in the school 486.80% 19.30% 13.80% 12.80% 7.30%

There is technical support in using ICT 44.00% 4.60% 14.70% 21.10% 15.60%

There is regular maintenance of ICTs 39.40% 4.60% 18.30% 19.30% 18.30%

There is adequate support for training 59.60% 6.40% 8.30% 18.30% 7.30%

Table 2 ANOVA Computations on Differences in Use of ICT between Teachers with and Without Support

  Sum of Squares  df Mean Square F Sig.

Between Groups 37.262 4 9.315 4.224 0.003

Within Groups 229.344 104 2.205

Total 266.606 108      

*The mean differences are significant at the 0.05 level
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Table 3 Post hoc comparisons on teachers with and without technical support in the use of ICT Using Tukey HSD Test

(I) There is adequate 
technical support

(J) There is adequate 
technical support

Mean 
Difference (I-J) Std. Error Sig. 95% Confidence Interval

          Lower Bound Upper Bound

Clearly No Not Sure 0.458 0.429 0.822 -0.73 1.65

Clearly Yes -1.365* 0.419 0.013 -2.53 -0.2

Not Sure Clearly No -0.458 0.429 0.822 -1.65 0.73

Clearly Yes -1.824* 0.517 0.006 -3.26 -0.39

Clearly Yes Clearly No 1.365* 0.419 0.013 0.2 2.53

  Not Sure 1.824* 0.517 0.006 0.39 3.26

*. The mean difference is significant at the 0.05 level.

Table 4 ANOVA Computations on differences in use of ICT between teachers with and without support in their PD

  Sum of Squares df Mean Square F Sig.

Between Groups 131.561 4 32.89 36.446 0

Within Groups 93.852 104 0.902

Total 225.413 108      

*The mean differences are significant at the 0.05 level

Table 5 Post hoc comparisons on groups of teachers with and without PD support in the use of ICT in teaching mathematics using Tukey HSD Test

(I) There is adequate 
technical support

(J) There is adequate 
technical support

Mean Difference 
(I-J)

Std. 
Error Sig. 95% Confidence Interval

          Lower Bound Upper Bound
Clearly No Not sure -0.688 0.274 0.097 -1.45 0.07

Clearly yes -3.158* 0.268 0 -3.9 -2.41

Not Sure Clearly no 0.688 0.274 0.097 -0.07 1.45

Clearly yes -2.471* 0.331 0 -3.39 -1.55

Clearly Yes Clearly no 3.158* 0.268 0 2.41 3.9

  Not sure 2.471* 0.331 0 1.55 3.39

*. The mean difference is significant at the 0.05 level.

Conclusion
The sought to determine the kind of support teachers received 

in their use of ICT in teaching mathematics. The study found that 
there was inadequate support to teachers in the use of ICT in teaching 
mathematics. The findings of the study indicated that most of the 
lower primary schools in Mombasa County did not have a standby 
technician to give teachers technical support in their use of ICT in 
teaching. Only 20% of the teachers indicated that there schools had a 
standby technician in the school. The study also found that only 37% of 
the teachers received technical support in their use of ICT in teaching 
mathematics. Further, the study findings revealed that majority of the 
teachers did not receive support in pursuing professional development 
courses in their use of ICT in teaching mathematics. The study found 
that three quarters (74%) of the teachers did not receive any form 

of support from their schools in pursuit of professional development 
courses on the use of ICT in teaching. Only a quarter of teachers 
indicated that they were supported by their head teachers in pursuing 
professional development courses relation to the use of ICT in 
teaching mathematics. 

The study further explored the relationship between teachers’ 
technical and professional development support and their use of ICT 
in teaching mathematics. This relationship was explored using One 
Way ANOVA technique at 0.05 sig level. The study found a significant 
difference in the use of ICT in teaching mathematics between teachers 
who received technical support and those who did not receive support. 
Furthermore, the study found a significant difference between teachers 
who received support in their course of professional development and 
those who did not receive that kind of support. This finding implies 
that providing teachers with technical support as well as supporting 
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their professional development course positively influenced them to 
use ICT in teaching mathematics.
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