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Abstract: This study was conceived to help determine the prospective impact of introduction of ICT on
achievement in English language reading skills in Kenyan secondary schools. The study was conducted among
Form 2 students in four selected secondary schools in Nakuru County. The study used Randomized Control
Trial (RCT)approach, through the pre-test-post-test method. Data were collected in two stages, first at the pretest stage before the intervention, followed by the post-test stage after the Reliability of the instruments was
estimated using Cronbach’s alpha; where a correlation co-efficient of ≥ 0.81 was achieved. Sampling for the
study was through the multi-stage technique, with purposive sampling first to identify schools with desired
characteristics, followed by random selection to select schools for the study. The potential impact of ICT on
students’ achievement was estimated using Difference in Differences (DD) technique, t-tests and effect size to
test for differences in the means of the scores of the two groups. Effect size was estimated using Cohen’s
criteria. Testing of the instruments was done through conduction of pilot studies in two schools, one as a test
and the other as a control, to determine the reliability of the instruments for the study. The results of this study
indicated that there was significant difference in achievement in reading skills in favour of the experimental
group. It is, therefore, recommended that the government significantly improves the current classroom ICT
situation in Kenyan classrooms in order that learners may fully benefit from the education they receive.

I. Introduction
The government of Kenya, in its Jubilee Party Manifesto, and in The National ICT Masterplan
introduced in 2014, focused on improving the learning experience of both primary and secondary school
students through the introduction of laptops in two stages; first at the primary level, then the secondary level.
This move has been informed by global trends, government policy and the Vision 2030 development plan.
Global trends include the Millennium Development Goals (MDGs), among which is a provision for
universal achievement of primary education; the Education For All (EFA) project, which is focused on the
provision of quality education for all; and the United Nations Literacy Decade (UNLD), which also places
emphasis on the quality of learning, both what students learn and how they learn it (UNESCO, 2008).
In policy implementation, one issue that was highlighted on the agenda on the manifesto of the current
government was the implementation of a new technologically-enhanced learning programme through the
introduction of laptops for primary schools. While the programme is yet to fully take off at the time of the study,
it is still high on the government’s agenda, and has been piloted (Gacicio, 2014).
This is also supported by the enactment of the Kenya Institute of Curriculum Development (KICD) Act
of 2013; and the adoption of the Vision 2030 development plan. The KICD was mandated with the
responsibility of being in charge of curriculum development. One of its key responsibilities, as stated in the act,
is to ‘develop, disseminate and transmit programmes and curriculum support materials through mass media,
electronic learning, distance learning and any other mode of delivering education and training programmes and
materials’.
The Vision 2030 is a development plan that is set to transform Kenya into a middle-income country
with a high quality of life by the year 2030. To this end, the government identified three key pillars; social,
economic and political, that would support the achievement of the goals and objectives laid out in the Vision
2030. Education and training is a fundamental part of the social pillar. Under education and training, Kenya will
provide a globally competitive and quality education, training and research (Republic of Kenya, 2012).
Technologically enhanced learning has been greatly employed in other countries. In Asia, for example,
the use of technology in teaching and learning has been of great importance, specifically in the teaching of
foreign languages such as English in China (Hu, 2002). Hussain et al. (2010) conducted a study on the impact of
ICT in English language learning in Pakistan and found that the learners performed better when they were
instructed in a technology based learning environment, and that technology was central to the learners’
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development of their abilities of knowledge, comprehension and application. In the United States, studies have
shown that the role of technology in learning has also been directly linked to learner achievement.
In Africa, and more specifically in Kenya, the use of such technology has not been fully embraced, as a
result of various challenges that face implementation of such programmes (Evoh, 2007). This has contributed to
a lack of information on the potential impact of technologically enhance learning on learner achievement, and
more specifically, technologically enhanced language learning (TELL) in English language. This, therefore,
creates a need to fill this knowledge gap.

II. Literature Review
The history of TELL has grown from the 1960s and 1970s with the use of language labs, in which there
were booths, each providing a cassette deck, and accompanying microphone and headphone. Teachers
monitored their students' interactions by using a central control panel (Zamani, 2014). The basic premise behind
this technology was that if verbal behaviour was modelled, and then reinforced, students would quickly learn the
language in question (Alexander, 2007).Presently, there are a variety of computer applications available
including vocabulary, grammar, and pronunciation tutors, spell checkers, electronic workbooks, writing and
reading programs, as well as various authoring packages to allow instructors to create their own exercises to
supplement existing language courses (Gündüz, 2005).
As concerning the effectiveness of TELL on learner achievement, multiple studies have confirmed that
TELL indeed enhances learner achievement in language skills, both input and output language skills. Mdlongwa
(2009) lists the perceived benefits for the student as: increased motivation; increased active participation and
creativity; improvement in knowledge and skills; increased responsibility and self-esteem; and increased
collaboration. Carr et al., (2011) found that increased use of TELL in language learning was helpful in
increasing the students’ confidence in acquiring speaking skills for the new language, through increased
interactive speaking and writing exercises that the introduction of ICT offered.Balanskat and Blamire (2006)
point out that there was significant evidence of the benefits and advantages that the use of TELL had on students
as; increased student motivation and therefore, enhancement of the student’s personal commitment and
engagement; enhanced independent learning.Ramirez (2012) also notes that the use of TELL contributes to
enhanced collaboration and communication among the students, through the use of communication
technologies; and lastly, there would be an improvement in student attainment and outcomes.
Purpose of the Study
The purpose of this study was to conduct a prospective impact evaluation of the implementation of
technologically enhanced learning on learner achievement in English language reading skills.
Hypothesis
The study tested the following hypothesis; There is no statistically significant difference in
achievement in English language reading skills between students taught using technologically enhanced
language learning and those not taught using technologically enhanced language learning.

III. Methodology
The study employed a case study of Nakuru County, employing an experimental template. An
experimental template design refers to how participants are allocated to the different conditions in an experiment
(McLeod, 2007). For this study, the type of experimental template used was the Randomized Control Trial
(RCT), specifically through the use of pre-test-post-test method. It was appropriate because the aim was to
compare the achievements of the experimental groups with those of the control groups. The research design
specifically employed the dynamic comparison. Gerring (2007) defines a dynamic comparison as one where the
independent variable is exposed to manipulated change, and where one case, the control group, is not allocated
treatment. The dynamic comparison was also appropriate because it allowed for observation on both the
temporal and spatial dimensions, and involves selection of two groups similar in each respect for both the
control and test groups. In the temporal dimension, impact was observed directly when an intervention occurs,
while in the spatial variation, observation was made where two phenomena are similar enough to be understood
as cases of the same thing, with the only difference between them being the introduction of a treatment for one
case, and lack of a treatment for the other (Gerring, 2007).
Data collection was through the use of pre-test-post-test method. This was through giving English
language writing and reading tests to both the test and control groups before and after the intervention, to
determine the impact of the intervention on learner reading and writing skills. A questionnaire was administered
at the end of the study to determine the impact of technologically enhanced language learning on learner
motivation.
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The data were analysed using both quantitative and qualitative methods. Quantitative data collected
from the tests involved the use of Difference-in-difference (DD) technique, to determine the effect of the use of
technology in language learning. The data analysis also used t-tests, an inferential statistical procedure used to
determine if there was any significant difference between the means of the two groups, the test group and the
control group. Hypotheses were tested at 5% level of significance using the SPSS software. The measure of in
the difference between the effects of the two independent variables on learner achievement was determined
through computation of the effect size, using the Cohen’s d formula.

IV. Results And Discussion
Difference in Difference Analysis of Impact of ICT on learner achievement in reading skills
The study first undertook a difference in difference analysis to determine the potential impact of ICT
on learner achievement in reading skills. This was done through giving a similar reading test to both the
experimental and control groups at the beginning of the study, known as the pre-test. After giving the test, the
scores achieved by the learners were recorded in both the test and control schools, and the average scores for
each group determined. The two groups were then re-tested with the same concepts on reading skills as they had
been tested before, with a similar reading test given to both the test and control groups, known as the post-test.
The average performance for both the reading and control groups is represented in the Table 1.
Table 1 Average performance of both Test and Control School groups in Pre-test and Post-test Reading Skills
Test School group
Control School group

Reading Pre-test Average mean
34.5111%
16.8235%

Use of ICT
Yes
No

Reading Post-test Average Mean
48.6815%
30.2857%.

The average difference-in-difference score was calculated by finding the difference in performance in
the test group, and subtracting the difference in performance in the control group school. This meant subtracting
each group’s average pre-test score from its average post-test score, and finding the difference between the two
differences attained. The procedure was as indicated in the Table 2.
Table 2 Procedure for Calculation of Average Reading Skills Difference-in-Differences Score between Test
School Group and Control School group
Average Post-test reading score (%)
Average Pre-test reading score (%)
Difference (%)

Test School Group
48.6815
34.5111
14.1704

Control School Group
30.2857
16.8235
13.4622

The test school group attained a pre-post difference of 14.1704%, while the control school group
attained a pre-post difference of 13.4622%. With both differences attained, it was now possible to determine the
average difference-in-differences score, which was done by subtracting the pre-post difference of the control
group from the pre-post difference of the test group. The result was an average difference-in-differences value
of 0.7082%.
This result pointed to the fact that the experimental group performed better than the control group.
The difference-in-differences analysis performed above indicated that there was a significant positive difference
in impact of ICT on reading skills in favour of those who used ICT in learning when compared to those who
only used the traditional textbook method. However, this did not give the significance of the difference, which
was therefore determined by use of the independent t-test.
Independent T-Test Analysis of significance in difference in achievement in reading skills
In order to determine the significance of the difference in achievement of both the test school groups
and the control groups, an independent t-test was carried out on the hypothesis; There is no statistically
significant difference in achievement in English language writing skills between students taught using ICT and
those not taught using ICT. The independent t-test is a statistical procedure that is carried out with the aim of
finding the significance in difference between the average scores of two groups.
The hypothesis, There is no statistically significant difference in achievement in English language
writing skills between students taught using ICT and those not taught using ICT, was tested for significance at
0.05 level of significance, also known as the 5% significance level. The values attained after the independent ttest procedure are as shown in the tables below;
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Table 3 Descriptive Statistics of t-test analysis for reading skills
school type
test
control

posttest reading

N
135
119

Mean
48.6815
30.2857

Std. Deviation
11.34970
11.48776

Std. Error Mean
.97683
1.05308

Table 4 Output of Independent t-test for measuring significance in difference in achievement in reading skills
Levene's Test for
Equality
of
Variances

posttest
reading

t-test for Equality of Means

Equal
variances

F

Sig.

t

df

Sig. (2tailed)

Mean Diff.

assumed
Not
assumed

4.364

.038

12.817
12.807

252
247.237

.000
.000

18.39577
18.39577

Std.
Error
Diff.
1.43528
1.43637

95%
Confidence
Interval
of
the
Difference
Lower
Upper

15.56910
15.56668

21.22243
21.22486

Table 3 provides the descriptive data for the study, which indicates the number of respondents for each
of the groups. The test sample had a population of 135, and the control sample had a population of 119. Table 4
provides the results of the actual t-test, with the values of significance.
The independent t-test produced a value of t=-12.807, with a p-value of p= .000; which indicated that
there was a significance in difference in performance between the students who used ICT in learning reading
skills and those who did not use ICT, as indicated by the p value.
The score of the p-value was at p= .000, which was less than 0.05. There was, therefore, enough
evidence to reject the null hypothesis that; there is no statistically significant difference in achievement in
English language reading skills between students taught using ICT and those not taught using ICT, and accept
the alternate hypothesis that; there is a statistically significant difference in achievement in English language
reading skills between students taught using ICT and those not taught using ICT. While the t-test gave a
measure of significance of the difference in achievement between the group that were taught English language
reading skills using ICT and those who were not, it did not give a measure of the size of effect of the impact
that ICT-enhanced language learning had on learner achievement in reading skills. This was, therefore,
determined through the calculation of effect size.
Effect size analysis of significance of potential impact of technologically enhanced language learning on
reading skills
While the difference-in-differences provided a reliable estimate of the impact of technologically
enhanced language learning on reading skills, and the t-test measured the significance, the effect size was used
to determine how much on an effect technologically enhanced language learning had on reading skills. This was
determined by calculating the Cohen’s d value based on the respective average post-test reading skills scores for
both the test and control groups.
This resulted in an effect size value of d =1.62, which was classified as an large effect, as it was above
the Cohen’s effect size arbitrary value of 1.0 for a large effect. With this result, it was necessary to reject the
null hypothesis for the study that stated “there is no statistically significant difference in achievement in English
language reading skills between students taught using ICT and those not taught using ICT”, and accept the
alternate hypothesis that “there is a statistically significant difference in achievement in English language
reading skills between students taught using ICT and those not taught using ICT”.
These study findings are in agreement with various other study findings that have been conducted
before to determine whether the use of technology in language learning results in significant differences
between learners who learnt reading skills using technology and those that did not. For instance, a study
conducted by Tri and Nguyen (2014) observed that the use of classroom technology in learning resulted in a
significant increase in performance in reading skills tests over those that did not. Spiezia (2010) also found that
the use of technology improved student achievement in the classroom; in that the frequency of exposure to
classroom technology was directly proportional to the learners’ level of achievement. While achievement was
significant for those in technologically improved environments, it was also noted that the use of such classroom
technology improved the learners’ retention capabilities (Ramirez, 2012).
These study findings, taken into consideration alongside the study findings of the current study, work
towards supporting the adoption of the alternate hypothesis for this study, that there is a significant difference in
achievement in reading skills between learners taught using technologically enhanced language learning and
those not taught using technologically enhanced language learning.
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V. Conclusion
The objective of this study was to determine the potential impact of technologically enhanced language
learning on learner achievement in reading skills. The study therefore tested the null hypothesis that, there is no
significant difference in achievement in English reading skills between learners taught using technologically
enhanced language learning and those not taught with technologically enhanced language learning. The
hypothesis was tested among secondary school English language learners in Nakuru County in four schools. The
first measure used was the difference-in-differences, which was used to determine the reliable measure of
difference between learners who learnt reading skills using technologically enhanced language learning and
those who did not. This determined the difference in differences score at 0.7082, which indicated that the
experiment group performed better than the control group. The study also used the independent t-test, which
was used todetermine the measure of the significance of the difference in performance between the experimental
and the control groups.
This resulted in a t value of t=-12.807, which also resulted in a p value of p=.000, which was less than
the 0.05 threshold for accepting the null hypothesis. The t-test, therefore, indicated that there was sufficient
evidence to reject the null hypothesis, H0, that there is no significant difference in achievement in English
reading skills between learners taught using technologically enhanced language learning and those not taught
with technologically enhanced language learning; and accept the alternate hypothesis, H a , that there was a
significant difference in achievement in English reading skills between learners taught using technologically
enhanced language learning and those not taught with technologically enhanced language learning.
In order to also determine the magnitude of the impact that technologically enhanced language learning
had on learner achievement in English language reading skills, the study made use of the effect size, using the
Cohen’s d method. This resulted in a value of 1.60, which, according to Cohen’s criteria, is quantified as a large
effect.
With these statistical procedures, the null hypothesis, H0, that there is no significant difference in
achievement in English reading skills between learners taught using technologically enhanced language learning
and those not taught with technologically enhanced language learning; was rejected. Instead, the alternate
hypothesis, Ha, that there was a significant difference in achievement in English reading skills between learners
taught using technologically enhanced language learning and those not taught with technologically enhanced
language learning, was accepted.
From this study, it was concluded that the use of TELL in learning English language reading skills led
to better performance in the reading skills than learning English language reading skills without the use of
TELL. This implied that, in order to improve learners’ English language reading skills, the use of TELL in
teaching will be more beneficial to the learners’ achievement than the sole use of traditional textbook met

VI. Recommendations
Based on the results of this study, the following recommendations are therefore proposed;
i.
The government of Kenya should ensure that schools have achieved threshold minimum ICT infrastructure
capabilities before the introduction of technologically enhanced learning. This will involve conducting an
ICT-preparedness in the schools to determine the ICT infrastructure capability levels of Kenyan secondary
schools. It will also be helpful in determining the level of ICT preparedness of Kenyan teachers for ICTbased learning. This will ensure that technologically enhanced learning has a stable and reliable platform
from which it can be efficiently implemented, in order to achieve optimum effectiveness.
ii.
The government should also ensure that teacher training significantly involves educational and classroom
ICT training. This will be essential in helping teachers employ classroom ICT infrastructure effectively, as
well as enabling them to prepare adequately for their classes.
iii.
The government, in conjunction with educational content developers, educational ICT experts and teachers,
should work towards developing learner-relevant classroom ICT content for subjects taught in schools. This
will work towards increasing the uptake and interest of ICT-based learning among learners, with the main
objective of enhancing motivation to learn, and therefore increasing effectiveness of technologically
enhanced learning.
iv.
As key stakeholders in education, guardians of the learners should be sensitised on the features and
importance of technologically enhanced learning, that they may have an understanding of what the learners
are exposed to in the learning process.
v.
It is also imperative that the learners, who are the main raison d’être for technologically enhanced learning,
be sensitised on the potential introduction of technologically enhanced learning, and also be sufficiently
prepared for it. This will be essential in helping them fully understand what is expected of them with the
introduction of technologically enhanced learning.
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