CHAPTER 4

DATA ANALYSIS AND INTERPRETATION

4.0 Introduction

This chapter presents the analyses and interpnetatidata generated from
the research through different tools used at vargiages of the study. The
research questions for the study are reiteratdaeifiorm of the hypotheses.
Quantitative results from the data collected by mseaf the tests are
examined through different statistical proceduiése data collected from
the pre-test and post-test scores shall be usedctept or reject the
hypotheses set out in the study. In addition toghantitative analysis and
interpretation of the data, a descriptive and dgatahe analysis is presented
with the results of the online questionnaire thasvadministered to students
after completion of the technology-enabled languagleancement writing

program for purposes of program evaluation.
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4.1 Hypotheses

The purpose of this study was to establish the wffwess of the
technology-enabled language enhancement program ther written
communication skills of ‘English as a Second lamprigESL) learners at

tertiary level. The following null hypotheses guidée study:

I. There will be no significant difference between thean scores on
the pre-test and post-testof the students who underwent the
technology-enabled language enhancement prograndeteelop
written communication skills.

ii. There will be no significant differencesnong the mean scoresn
the pre-tests and post-tests of the students whiderwent the
technology-enabled language enhancement prograndeteelop
written communication skills in thearious components of written

communication skills.

4.2 Demographic details

The present study adopted the one group pre-test-tggis design

experimental research design to test the hypothess=d in the study. The

participants used the in the study belonged to rmmacti group. The
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participants constituted first-year universityds#ats who took the common
English course, English for Communication 1l in teecond term of the
academic year at Lingnan University in Hong Kongaaequired course on

their degree programs. A total of 41 students gigdted in the study.

Demographic information was collected from studentsrder to obtain an
accurate description of participants for the studiems collecting
demographic details included program major, yeastafly, gender, age,
place of origin, and mother tongue. According tee tdemographic
information collected, 26 students (63.40%) Bussn&dministration (BBA)
majors and 15 students (36.60%) were Non-BBA mdijans the Arts or
Social Sciences streams which included Chinesetoiis Philosophy,
Cultural Studies, and Visual Studies, 32 studern®s04%) were from Year
1,5 (12.19%) from Year 2, and 4 (9.75%) from Y8aR1l (51.20%) were
female and 20 (48.80%) were male, whereas 31 sisIdéfb.60%)
mentioned Hong Kong as their place of birth and(20.39%) students
noted their place of birth as Mainland China, 3édsnts (87.80%) were
native Cantonese speakers and 5 (12.19%) studemésnative speakers of

Putonghua (Mandarin or Chinese).

Table 4.1 shows the demographic details of the stadeho participated in

the experiment.
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Table 4.1Demographic details of participants

Variables Number | Percentage
Year of Study Year 1 32 78.04 %
Year 2 5 12.19 %
Year 3 4 9.75 %
Total 41 100%
Degree Program Major * BBA 26 63.40 %
Non-BBA 15 36.60 %
Total 41 100%
Gender * Male 20 48.80 %
Female 21 51.20 %
Total 41 100%
Country of Origin Hong Kong (31 75.60 %
China)
China 10 24.39 %
Total 41 100%
Mother Tongue Cantonese 36 87.80 %
Putonghua 5 12.19 %
(Chinese)
Total 41 100%

* - Indicates Non—homogeneous variables
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The demographic information collected revealed thith respect to age,
year of study, socio-linguistic and educationalkgaound, the sample for
the study was essentially homogenous. Consequeotlly, two major

variables that is, gender and degree program wsee in the study for
further data analysis and interpretation. Thus,etaitbd analyses of the
study shall also be carried out with respect to tthe variables namely,

gender and degree program major.

Figure 4.1 gives a graphical representation ofgieder distribution of the

sample used in the study.

Figure 4.1 Gender Distribution Graph
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Table 4.2 presents details on the gender distribudimong the sample for

the study.

Table 4.2Gender Distribution

Number Percent
Male 20 48.80%
Female 21 51.20%
Total 41 100.00

The above data shows that out of a total of 41 stisdeho took the pre-test

and post-test, 20 were males and 21 were females.

Figure 4.2 gives a graphical representation ofdis&ibution of the degree

program major of the participants in the study.

132



Figure 4.2 Degree program major distribution graph

Program Major

30

26

25

20

15

10

BBA NON-BBA

Table 4.3 gives details on the degree program nwdjtine participants for

the study.

Table 4.3Degree Program Major

Number Percent
BBA 26 63.40 %
Non-BBA 15 36.60 %
Total 41 100 %

The above data shows that out of a total of 41 stisd@ho took the pre and
post tests, 26 were to BBA majors whereas 15 wers And Social

Sciences (Non-BBA) majors.
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4.3 Pre-Test and post-test scores

In accordance with the requirement of the study-group pre-test, post-
test research design was adopted as explainedctios8.3. On one hand,
the pre-test was administered at the beginninghef éxperiment as a
regulatory means to control prior differences amgagticipants. On the
other hand, the post-test was administered towhedend of the experiment
to measure the effectiveness of the treatmentjshtie technology-enabled
language enhancement program. The statistical puoegdof T-test and
ANOVA were used to evaluate the effectiveness efttkatment offered to

the participants as part of the experiment.

4.3.1 Descriptive analysis for overall pre-test angost-test scoes

Before moving on to the comparing of means, whishan inferential
statistical procedure, the data collected fromtést scores were analysed
with the aid of descriptive statistics. As noted ®geligar and Shohamy
(1989), descriptive statistics refers to a setrotpdures which are used to
describe different aspects of the data. While such inforamtcan
sometimes be the sole purpose of the researchheattimes, it may provide
the researcher with basic insights and an initrgdression of the data or the

information that will be useful for subsequent gsa phases of the
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research. The major types of descriptive statistged for various analysis

includes, central tendencies, variabilities, antina¢s, correlations.

Central tendency measurgsrovide information about the average and
typical behaviour of subjects with respect to act#mephenomenon. The
mean is the central tendency measure which is frexpiently used because
of its stability in repeated sampling and its use aidvance statistical

procedures (Sheligar and Shohamy, 1989).

In addition, whilecentral tendencieprovide information on theaverage

behaviour of the subjects on certain tasksjability provides information

on the spread of the behaviours of the phenomemma@the subjects of the
research. The most common variability measure usedsfibsequent
analysis of research data is tltandard deviation(S.D.). The value
computed as a result of the standard deviationatsveow varied and
heterogeneous a group is on a given behaviourvaether the behaviour is

distributed more widely within the group.

Thus, for the present study, the data collected ftfoapre-test and post-test
scores was first computed for a descriptive stesisianalysis before any
subsequent analysis. Details collected from thesiesres revealed that the

overall mean of the pre-test was 34.07 and thedatandeviation was 7.05.
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The overall mean of the post-test was 39.42 andtdredard deviation was
5.07. Descriptive details of the pre-test and {best scores are provided in

Table 4.4

Table 4.4Paired samples statistics for overall test scores

Std.
Std.
Mean N o Error
Deviation
Mean
Overall Post-Test
Score 39.42 41 5.07 0.79
Overall Pre-Test
Score 34.07 41 7.05 1.10

In addition, to the analysis of the pre-test andtylests scores with respect
to the means and standard deviation, a correlaiatysis of the pre-tests
and post-tests was also conducted. Details onlatam analysis of the pre-

test and post-test scores are provided in Table 4.5.
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Table 4.5Correlation analysis of pre-test and post-testesco

N Correlation Sig.

Overall Post Test
Score & Overall Pre | 41.000 0.548 0.000

Test Score

The details of the correlation analysis revealedigmificant value of
correlation of 0.548 (which lies between 0 and ithva significance of
0.000. This showed that the overall scores of tieet@st and post-test were

highly correlated.

4.3.2 T-test analysis

On the basis of the analysis obtained through ges@ statistics, further
analysis of the scores for the pre-test and pastaas done by means of the
T-test. Sheligar and Shohamy (1989) point out thia¢ “T-test is used to
compare the means of two groups.”(p. 231). Foiptiesent study, the T-test
was used to the compare the means of the prertdgha post-test. In other
words, the T-test was used to compare the two graafptest scores.
Sheligar and Shohamy (1989) further describe tHeevaf the T-test by
stating that the T-test helps determine how confidiee researcher can be
that the differences found between two groups @esalt of a treatment are

not due to chance. The results of applying thestfeovide the researcher
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with a T-value. The T-value indicates whether, giwize of the sample in
the research, the T-value is statistically sigaific For the current study, the

T-test analysis was conducted for the first hypathest out in the study.

a) Hypothesis one: differences in mean scores

There will be no significant difference between tinean scores on the pre-
test and post-testof the students who underwent the technology-enabled

language enhancement program to develop writtemmaorcation skills.

A T-test analysis was carried out to obtain detafl®verall differences in
the pre-test and post-test scores for the studemis underwent the
technology-enabled language enhancement programdet@lop written

communication skills. Details obtained from theeBttanalysis of the pre-

test and post-test are shown in the Table 4.6.
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Table 4.6Paired T-test for overall score

Paired Differences

Std.
Deviatio | Std. Error | 95% Confidence Interval of the
Mean n Mean Difference

Overall Sig. (2-
Post-Test Lower |Upper |T df | tailed)
Score —
Pre-Test
Score 5.35366| 6.02001 | 0.94017 3.45351 7.25381 5,694 | 40000.

The T-value obtained from the analysis of the oVvaredan scores of the

pre-test and the post-test was 5.694. The detatlsegpaired T-test analysis
for the pre-test and post-test scores also reveadhe P-value or value of
significance was 0.000, at the level of 0.05. Thisant that there was a
significant difference between the overall meanreswf the pre-test and
post-test at 5% level of significance. The meathefpaired difference was
5.35366 which suggested that the overall averageesuf the post-test was
high compared to the pre-test score. Thus, thengsdcould determine that
the significant differences found in the overallang scores of the pre-test
and the post-test were not due to chance but diettweatment, that is, due
to the technology-enabled language enhancementammodds a result, the

analysis obtained could be useful in rejectingfitst null hypothesis of the

study.
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Consequently, the first finding from the analysisiid establish thahere is
a significant difference between theverall mean scores on the pre-test
and post-test of the students who underwent the technology-enabled

language enhancement program to develop writtemmaorcation skills.
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b) Difference in mean scores in relation to gender

In order to investigate further differences in tiela to gender, an analysis
was carried out to find out if the technology-emablprogram had any
significant difference among male participants &male participants. The
data collected from the pre-test and post-testescars first computed for a
descriptive statistics analysis before the T-testl\sis in relation to gender.
Table 4.7 provides details of the difference in nsescores of the pre-test

and post-test scores in relation to gender.

Table 4.7Details of pre-test and post-test scores in k@iat gender

Std. Std. Error
Gender N Mean Deviation Mean
Male 20 5.65 7.51 1.68
Female 21 5.07 4.33 0.94

Details collected from the test scores revealed tihe difference in the

means score of the pre-test and post-test for made<.65 and the standard
deviation was 7.51. On the other hand, the diffeeein the means score of
the pre-test and post-test for females was 5.07tlaedstandard deviation

was 4.33.
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After descriptive details were obtained for the-f@&t and post-test with
respect to gender, a T-test analysis was carrigdtamwbtain details of
differences in the pre-test and post-test scorestlie students who
underwent the technology-enabled language enhamtemeogram to
develop written communication skills in relationgender. Details obtained
from the T-test analysis of the pre-test and pest-h relation to gender are

shown in the Table 4.8.

Table 4.8Differences in pre-test and post-test scores repect to gender

T-test
Levene's for
Test for Equality
Equality of of
\Variances Means
Sig. 95% Confidence
(2- Mean Std. Error|Iinterval of the
F Sig. [T df tailed)Difference |DifferenceDifference
Upper [Lower
Equal
variances
assume( 5.69¢ 0.022 [0.30¢ [39 0.76: [0.5785 [1.902¢ -3.26984.4269!
Equal
variances
not
assumel 0.3 30.07:0.76€ 0.5785" [1.92661 |3.3556%.5128:

An analysis of pre-test and post-test scores atiogl to gender showed that
the P-value or the significance value correspondinghe F-test of equal
variances assumed is 0.022 which is less than UiiS.suggested that the

independent two sample T-test with unequal variasiveuld be used to
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compare the mean scores of the pre-test and thetgsbswith respect to

gender. The P-value of t-test with unequal variames 0.766, which was
greater than 0.05. This meant that there was nufisignce difference in

mean score of pre-test and post-test with respegender at 5% level of
significance. As a result, the finding suggestedt thince there was no
significant difference to be found in the mean ssaof the pre-test and the
post-test with respect to gender. It could be amhadl that the technology-
enabled language enhancement program had equetl @ffenales as well as

females.
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c) Difference in mean scores in relation to progranmajor

In order to obtain further differences in relationdegree program major, an
analysis was carried out to find out if the teclogyglenabled program had
any significant difference among BBA participantsida non-BBA
participants. The data collected from the pre-test post-test scores was
first computed for a descriptive statistics anaysefore the T-test analysis
in relation to degree program major. Table 4.9 mtesi details of the
difference in means scores of the pre-test andtpesiscores in relation to

degree program major.

Table 4.9Details of pre-test and post-test scores in relabodegree

program major

Program Std. Std. Error
Major N Mean Deviation Mean
BBA 26 4.50 5.39 1.06
Non-BBA 15 6.83 6.93 1.79

Details collected from the test scores revealed the difference in the
means score of the pre-test and post-test for BBfora was 4.50 and the

standard deviation was 5.39. On the other handdifference in the means
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score of the pre-test and post-test for non-BBA &&8 and the standard

deviation was 6.93.

After descriptive details were obtained for the-f@&t and post-test with
respect to degree program major, a T-test analyasscarried out to obtain
details of differences in the pre-test and podtgesres for the students who
underwent the technology-enabled language enhamteqmeogram to

develop written communication skills in relation degree program major.
Details obtained from the T-test analysis of the-fast and post-test in

relation to degree program major are shown in tHeer4. 10.

Table 4.10Differences in pre-test and post-test scores respect to degree

program major

Levene's Teg T-test for
for Equality Equality
of Variances of Means
95% Confidence
Sig. (z- Mean Std. Error |[Interval of the
F Sig. T df tailed) [Difference Difference Difference
Upper Lower
Equal
variances 0.297 0.589 -1.202 39 0.237 -2.333833 1.94113  -@&259 1.59298
assumet
Equal
variances
not -1.123 23.85| 0.273] -2.33333 2.077683  -6.622[77 1.9561
assumet
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An analysis of pre-test and post-test scores iatioel to degree program
major showed that the P-value or the significaraelaer corresponding to the
F-test of equal variances assumed is 0.589 whigneater than 0.05. This
suggested that there was no significance differamogean score of pre-test
and post-test with respect to degree program majors5% level of

significance. As a result, the finding suggestedt thince there was no
significant difference to be found in the mean sesanf the pre-test and the
post-test with respect to degree program majocoltid be concluded that
the technology-enabled language enhancement pragadnequal effect on

BBA majors as well as Non-BBA majors.
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4.3.3 Descriptive analysis of various components tifie pre-test and

post-test

In addition to the descriptive analysis of the ssdior the pre-test and post-
test for the present study, a descriptive analgkihe various components
of the tests was also carried out. The data celtefrom this analysis would
be used for subsequent analysis of the obtainedesctor various
components of the tests. There six major componehtests included
logical arrangement of sentengggammar and error correctigrunity and
cohesion reading comprehension and vocabulaspmmary writing and
paragraph writing Details collected for the analysis included dgdime
statistics on the differences in the overall meaores of the various
components of the pre-test and post-test. Table grdvides details of the
differences in the overall means scores of varammsponents of the pre-test

and post-test scores.
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Table 4.11Differences among Overall Mean Scores of Varioest T

Components
95% Confidence
Std. Std. Interval for Mean
N | Mean | Dev. Error Min Max
Lower Upper
Bound Bound
Logical
arrangement of
sentences 41 | 1.60 2.80 0.44 0.71 2.48 -6.2b 7.5
Grammar and
Error Correction 41 | 0.44 1.99 0.31 -0.19 1.07 -3
Unity and cohesion | 41 | 1.95 2.01 0.31 1.32 2.59 -2 8
Vocabulary 41 | -0.34 3.79 0.59 -1.54 0.86 -6 10
Summary Writing 41 | 0.48 2.40 0.38 -0.28 1.23 -5 9
Paragraph Writing | 41 | 1.23 1.58 0.25 0.73 1.73 -0.5 7

The details show that the highest difference inotverall mean values could

be noted in thenity and cohesiosomponent which was 1.95, followed by

the logical arrangement of sentence®mponent which was 1.60. This

suggested that there had been an overall improviemere in theunity and

cohesioncomponent followed by théogical arrangement of sentences

component compared to the other components ot#is.t

Details collected for the analysis also includedadiptive statistics on the

differences in the mean scores of the various comms of the pre-test and

post-test in relation to gender.
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Table 4.12 provides details of the differences eneans scores of various

components of the pre-test and post-test sconegdation to gender.

Table 4.12Differences among mean scores of various test oasgs in

relation to gender

95% Confidence
Interval for
Mean
Std.
Error Lower  [UpperMin Max
GendelComponent N Mean [Std. De\ Bound |Bound
Male [Logical arrangement of senter2C 2.3¢ 2.5% 0.57 [1.14 3.51 (1.25 [7.5C
Grammar and Error Correcti 20 0.6 2.3C 0.51 }0.43 1.7 3.00 }4.0C
Unity and cohesic 20 1.2¢F 2.31 0.5z 0.17 2.3t (2.00 B.0C
Vocabulan 20 -0.60 [3.7¢ 0.8% }2.35 1.1f }6.00 [10.0C
Summary Writing 20 0.5¢ 2.72 0.61 +0.75 1.8C [-4.00 [9.0C
Paragraph Writin 2C 1.5C 2.0¢ 0.47 (0.5Z 2.4¢ 0.50 |7.0C
Total 12C 0.94 2.71 0.28 10.44 1.4¢ 16.00 [10.0C
FemalelLogical arrangement of ntence21 0.9C 2.9¢ 0.6¢ }0.43 2.2¢ +6.25 6.2
Grammar and Error Correcti 21 0.24 1.67 0.3¢ +-0.52 1.0C -3.00 [3.0C
Unity and cohesic 21 2.62 1.4% 0.31 [1.97 3.27 [0.0C 6.0C
\Vocabulan 21 -0.10 3.9z 0.8¢ -1.88 1.6¢ |-6.00 [8.0C
Summary Writin 21 0.43 2.12 0.4€ 0.54 1.3¢ 5.00 R.0C
Paragraph Writin 21 0.9¢ 0.8 0.1¢ |0.6C 1.3t |0.0C 3.0C
Total 12€ 0.8t 2.4¢ 0.2z 0.41 1.2¢ -6.25 8.0C

The details presented in the table showed that ititeest difference in the
mean scores obtained by males could be seen iodloal arrangement of
sentencescomponent which was 2.33 followed kyaragraph writing

component which was 1.50. On the other hand, tgaest difference in

mean scores obtained by females could be seereianity and cohesion
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component which is 2.62 followed Iparagraph writingcomponent which

is 0.98.

This suggested that while scores for males improiredthe logical
arrangement of sentencesmponent, the scores for females improved in
theunity and cohesionomponent compared to other components. However,
the second best improvement of scores could be iseboth males and

females in th@aragraph writingcomponent.

Details collected for the analysis also includedadiptive statistics on the
differences in the mean scores of the various comms of the pre-test and
post-test in relation to degree program major. Tdhl& provides details of
the differences in the means scores of various ocomes of the pre-test

and post-test scores in relation to degree prognaior.
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Table 4.13Differences among mean scores of various test oasgs in

relation to degree program major

95% Confidence Interval
Program Std. Std. |for Mean
Major N Mean |Deviatior|Error Min |Max
Lower BoundUpper Boun

Logical arrangement of
sentences 26| 1.60 3.19 0.68 0.31 2.88 -6.25 7
Grammar and Error

BBA Correction 26 | 0.54 2.06 0.40 -0.30 1.37 -3 4
Unity and cohesion 26| 1.85 1.95 0.38 1.06 2.64 -1 8
Vocabulary 26 | -0.62 | 3.29 0.64 -1.94 0.71 -6 8
Summary Writing 26 | -0.02 | 2.17 0.43 -0.90 0.86 -5 3
Paragraph Writing 26| 1.15 1.39 0.2f 0.59 1.72 0 7
Total 156 | 0.75 2.56 0.20| 0.35 1.15 -6.25 8
Logical arrangement of
sentences 15| 1.60 2.06 0.5 0.46 2.74 -1.25 §
Grammar and Error

NON-BBA Correction 15 | 0.27 1.91 049 -0.79 1.32 -3 3
Unity and cohesion 15| 2.13 2.17 0.56 0.93 3.33 -2 6
Vocabulary 15 | 0.13 4.63 1.19 -2.43 2.70 -6 10
Summary Writing 15 | 1.33 2.61 0.67 -0.11 2.78 145 9
Paragraph Writing 15| 1.37 1.90 0.49 0.31 2.42 -05
Total 90 |1.14 2.74 0.29| 0.57 1.71 -6 10

The details presented in the table showed that itfteest difference in the

mean scores could be seen in tingy and cohesiosomponent which was

1.85 followed bylogical arrangement of sentencesich is 1.60 for BBA

majors. Similarly, the highest difference in meatues could be seen in the

unity and cohesioncomponent which is 2.13 followed byjogical

arrangement of sentencesich is 1.60 for Non-BBA majors.
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This suggested that both BBA as well as Non-BBA msajoad improved
scores in theunity and cohesioncomponent followed by thdogical

arrangement of sentencesmponent compared to the other components.

4.3.4 ANOVA

On the basis of the analysis obtained through gese@ statistics, further
analysis of the overall scores for the pre-test post-test was done by
means of and analysis of variance (ANOVA). While tfh-test compares

two sets of data, ANOVA is used to compare more tha sets.

For the present study, an ANOVA was carried outtfer comparing the
overall mean scores of the various componentsepth-test and the post-
test. Sheligar and Shohamy (1989) describe theevafuthe ANOVA by
stating that the ANOVA helps determine how confidére researcher can
be that the differences observed among variouscalata are a result of
the treatment are not due to chance. The analgsigeiformed on the
varianceof the sets of data, focusing on whether the vdmalbetweerthe
different sets of data is greater than the vaiigtbiithin each of the groups.
The results of applying the ANOVA provide the reskar with an F-value.

The F-value is the ratio of the ‘between’ varianegerahe ‘within’ variance.
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The statistical significance of the F-value depemlshe variability among
the data sets and the variability within each d&ta For the current study,
the ANOVA analysis was conducted for the remairtimge hypothesis set

out in the study.
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a) Hypothesis two: difference among mean scores \dirious

components

There will be no significant differencesnong the mean scoreen the pre-
tests and post-tests of the students who undenhentechnology-enabled
language enhancement program to develop writtemuontation skills in

thevarious components of written communication skills

The ANOVA was carried out to obtain details of oVled#ferences among
various components of the pre-test and post-tesesdor the students who
underwent the technology-enabled language enhamteqmegram to
develop written communication skills. Details obtd from the ANOVA of
the various components of the pre-test and postatesshown in the Table

4.14.

Table 4.14ANOVA for various test components

Sum of Squares| Df Mean Square| F Sig.
Between Groups| 149.042 5 29.808 4.647 0.00¢
Within Groups | 1,539.35 240 6.414
Total 1,688.40 245
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The F-value obtained from the analysis of the oVeraan scores of the
pre-test and the post-test was 4.647. The detaithefANOVA for the
various components of the pre-test and post-tesesalso revealed that the
P-value or value of significance was 0.000, atlével of 0.05. This meant
that there was a significant difference among divareans scores of
various components of the pre-test and post-teés¥akevel of significance.
Thus, the findings could determine that the sigaificdifferences found in
the overall means scores for various componerntsegpre-test and the post-
test were not due to chance but due to the tredafniest is, due to the
technology-enabled language enhancement program.a Aesult, the
analysis obtained could be useful in rejecting ftheth null hypothesis of

the study.

Consequently, the second finding from the analysisld establish that
there were significant differences among the mearcsreson the pre-tests
and post-tests of the students who underwent ticlntdogy-enabled
language enhancement program to develop writtemonication skills in

thevarious components of written communication skills
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b) Difference among mean scores in relation to gerd

The ANOVA was carried out to obtain details of difieces among various
components of the pre-test and post-test scoresther students who
underwent the technology-enabled language enhamtemegram to

develop written communication skills in relationgender. Details obtained
from the ANOVA of the various components of the-fest and post-test in

relation to gender are shown in the Table 4.15.

Table 4.15ANOVA in relation to gender

Gender Sum of Squares| df Mean Square| F Sig.
Male Between Groups 99 5 19.823 2.781| 0.021
Within Groups | 812 114 7.127
Total 912 119
Female | Between Groups 96.47 5 19.294 3.406| 0.007
Within Groups | 679.762 120 5.665
Total 776.232 125

The F-value obtained from the analysis of the meames of the pre-test
and the post-test for males was 2.781 and for fesnabs 3.406. The details
of the ANOVA for the various components of the pgst and post-test
scores in relation to gender also revealed thatRhalue or value of

significance for males was 0.021 and for females W07, at the level of

0.05. This meant that there was a significant difiee among means scores
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of various components of the pre-test and postitestlation to gender at
5% level of significance. Thus, since the P-valuebimh males and females
was less than 0.05, the findings could determinat time significant

differences found in the means scores for variaumsponents of the pre-test
and the post-test in relation to gender were nettduchance but due to the
treatment, that is, due to the technology-enabédjuage enhancement

program.
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c) Difference among mean scores in relation to progm major

The ANOVA was carried out to obtain details of difieces among various
components of the pre-test and post-test scoresther students who
underwent the technology-enabled language enhamteqmeogram to

develop written communication skills in relation degree program major.
Details obtained from the ANOVA of the various campnts of the pre-test
and post-test in relation to degree program majershown in the Table

4.16.

Table 4.16ANOVA in relation to degree program major

Program Sum of Squares| df Mean Square F Sig.
BBA Between Groups 119.115 5 23.823 4.003 0.002
\Within Groups | 892.76 150 | 5.952
Total 1011.875 155
NON-BBA [Between Groupg 45.947 5 9.189 1.241 0.297
Within Groups | 621.942 84 7.404
Total 667.889 89

Looking at the table of ANOVA we can see P-value BBA majors is
0.002 (<0.05) and the P-value for Non-BBA major®i297(>0.05). This
suggests that the mean scores significantly ddferarious components in

the pre and post tests in relation to program nfajoBBA students whereas
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the mean scores do not significantly differ on @asi components in the pre

and post tests in relation to program major for MdBA students.

The F-value obtained from the analysis of the meames of the pre-test
and the post-test for BBA majors was 4.003 andnfur-BBA majors was
1.241. The details of the ANOVA for the various caments of the pre-test
and post-test scores in relation to degree progrexjor also revealed that
the P-value or value of significance for BBA majaras 0.002 and for non-
BBA majors was 0.297, at the level of 0.05. Thisantethat there was a
significant difference among means scores of varioomponents of the
pre-test and post-test for BBA majors at 5% levedignificance. However,
there was no significant difference among meansrescaf various
components of the pre-test and post-test for noA-BBjors at 5% level of
significance. Thus, since the P-value for BBA msjeas less than 0.05, the
findings could determine that the significant diffieces found in the means
scores for various components of the pre-test hagost-test for the BBA
majors were not due to chance but due to the tegainthat is, due to the
technology-enabled language enhancement programth®rother hand,
since the P-value for non-BBA majors was more tBab, the findings
could determine that there was no significant déffees found in the means
scores for various components of the pre-test hadgbst-test for the non-

BBA majors.
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4.4.5 Post-hoc tests

When the obtained F-value from the ANOVA is sigrafit, that is when the
null hypothesis of no difference is rejected, thées a need for the
researcher to find owherethe differences are, that is, between which of
the data sets. The researcher therefore needsrtpace the pairs of data
sets using certain procedures which are capabéxarhining two data sets

at a time.

These statistical procedures are called post-hds. tEéer the present study
while the F-value obtained through ANOVA for theufth and fifth

hypothesis was significant, various post-hoc tesge carried to find out
wherethe differences were in the various data set@rdier to decide the
type of the post-hoc tests to be used for furthealysis, a test for

homogeneity of variances is conducted. The valuaiméd from this test is
useful in deciding the type of the post-hoc tedt¢adetermined for detailed

analysis of finding out in which pair of data stts differences remain.
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a) Post-hoc analysis for hypothesis two

While the second finding from the analysis coultheksh thatthere were
significant differencesamong the overall mean scoresf the students who
underwent the technology-enabled language enhamteqmeogram to
develop written communication skillef the various components of
written communication skills in pre-test and post test, a test for
homogeneity of variances was carried out for ahkmrpost-hoc analysis to
determine the data sets among which the differelegsDetails of the test

of homogeneity of variances have been provided bieT4.17

Table 4.17Test of Homogeneity of Variances for overall scores

Levene Statistic dfl df2 Sig.
6.605 5 240 0.000

The details of the test of homogeneity of varianpgessented that the P-
value or value of significance is 0.000 which isslethan 0.01. This
suggested that the equal variance assumptions &ete@mponents did not
hold. Therefore, at the time of multiple comparsaf various components
the researcher decided to use the Tamhane Test.IDetaihe multiple

comparisons through the post-hoc Tamhane test ferativscores of the

pre-test and post-test are presented in Table 4.18.
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Table 4.18Multiple comparisons through post-hoc tests fagralt scores

Tamhane
Mean
() Difference 95% Confidence Interval
Components (J) Components (I-J) Std. Error Sig.
Upper
Bound Lower Bound

Logical

arrangement | Grammar and Error

of sentences | Correction 1.15854 0.53631 0.406 -0.4654 2.7824
Unity and cohesion -0.35366 0.53847 1 -1.9838 7642
Vocabulary 1.93902 0.73619 0.144 -0.2884 4.1666
Summary Writing 1.12195 0.57625 0.573 -0.6184 6228
Paragraph Writing 0.36585 0.50192 1 -1.1614 11893

Grammar and

Error Logical arrangement of

Correction sentences -1.15854 0.53631 0.406 -2.7824 0.4654
Unity and cohesion -1.51220(*)  0.44173 0.005 483 -0.1791
Vocabulary 0.78049 0.66869 0.986 -1.2577 2.8187
Summary Writing -0.03659 0.48707 1 -1.5081 1.4349
Paragraph Writing -0.79268 0.39636 0.58 -1.990F .40®4

Unity and Logical arrangement of

cohesion sentences 0.35366 0.53847 1 -1.2764 1.9838
Grammar and Error
Correction 1.51220(*) | 0.44173 0.015 0.1791 2.8453
Vocabulary 2.29268(*) | 0.67042 0.017  0.2498 4.3356
Summary Writing 1.47561 0.48945 0.051 -0.002 5219
Paragraph Writing 0.71951 0.39928 0.6P2 -0.487p .9266
Logical arrangement of

Vocabulary sentences -1.93902 0.73619 0.144 -4.166p 0.2886
Grammar and Error
Correction -0.78049 0.66869 0.986 -2.81871 1.2577
Unity and cohesion -2.29268(*)  0.67042 0.007 388 -0.2498
Summary Writing -0.81707 0.70113 0.986 -2.9449 31Q7
Paragraph Writing -1.57317 0.64144 0.232 -3.53890.3925

Summary Logical arrangement of

Writing sentences -1.12195 0.57625 0.573 -2.862p 0.6183
Grammar and Error
Correction 0.03659 0.48707 1 -1.4349 1.5081
Unity and cohesion -1.47561 0.48945 0.051 -2.954{10.0029
Vocabulary 0.81707 0.70113 0.986 -1.3107 2.9449
Paragraph Writing -0.7561 0.44893 0.782 -2.1175 .60%B

Paragraph Logical arrangement of

Writing sentences -0.36585 0.50192 1 -1.8931 1.1614
Grammar and Error
Correction 0.79268 0.39636 0.53 -0.4054 1.9907
Unity and cohesion -0.71951 0.39928 0.692 -1.926/60.4875
Vocabulary 1.57317 0.64144 0.232 -0.392§ 3.5389
Summary Writing 0.7561 0.44893 0.782 -0.6053 2.1175

* The mean difference is significant at 5% level
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The details presented in the Tamhane table revedlad the P-value
between theunity and cohesioncomponent andgrammar and error
correctioncomponent was 0.015 which is less than 0.05. Jiggested that
the mean score between theity and cohesiowomponent angrammar
and error correctioncomponent significantly differ at the 5% level of
significance. The difference of the mean value hed two components is
1.51220 which suggested that thaity and cohesiorcomponent had a
higher mean score compared to tgeammar and error correction

component.

In addition, the details presented in the Tamhahke teevealed that the P-
value between theunity and cohesioncomponent and ocabulary
component was 0.017 which is less than 0.05. Tuggested that the mean
score between theunity and cohesioncomponent and ocabulary
component significantly differ at the 5% level oigrdficance. The
difference of the mean value of the two componest2.29268 which
suggested that thenity and cohesiomomponent had a higher mean score

compared to theacabularycomponent.
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b) Post-hoc analysis for differences among mean ses in relation to

gender

While significant differences were found among tiverall mean scores of
the students who underwent the technology-enablegluage enhancement
program to develop written communication skillstud various components
of written communication skills in pre-test and pdsst in relation to
gender, a test for homogeneity of variances wasechout for a further
post-hoc analysis to determine the data sets amdmch the differences
lied. Details of the test of homogeneity of varieman relation to gender

have been provided in Table 4.19

Table 4.19Test of Homogeneity of Variances for overall scareselation

to gender
Gender Levene Statistidfl df2 Sig.
Male 1.019 5 114 0.41
Female 9.715 5 120 0

The details of the test of homogeneity of variangessented that the P-

value or value of significance for males was O-Blierefore, at the time of
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multiple comparisons of various components for alkee researcher
decided to use the Tukey HSD and Tukey LSD tests.

The details of the test of homogeneity of variangessented that the P-
value or value of significance for females was BerEfore, at the time of
multiple comparisons of scores for various comptseh the pre-test and

post-test for females the researcher decided tdumirthe Tamhane test.

Details of the multiple comparisons through the WKSD post-hoc test

for scores of various components of the pre-tedtost-test for males are

presented in Table 4.20.
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Table 4.20Multiple comparisons through Tukey HSD post-hat ter

overall scores for males

Tukey HSD
Mean 95% Confidence
Difference (I- | Std. Interval
(1) Components (J) Components J) Error Sig.
Lower Upper
Bound Bound

Logical arrangement| Grammar and Error

of sentences Correction 1.675 0.84421 0.358 -0.7722 4.1222
Unity and cohesion 1.075 0.84421 0.799 -1.3722) 522
Vocabulary 2.92500(*) 0.84421 0.01 0.4778 5.3722
Summary Writing 1.8 0.84421 0.278 -0.6472 4.2472
Paragraph Writing 0.825 0.84421] 0.924 -1.6222 22

Grammar and Error | Logical arrangement

Correction of sentences -1.675 0.84421 0.358 -4.1222 0.772p
Unity and cohesion -0.6 0.84421 0.98 -3.0472 7284
Vocabulary 1.25 0.84421 0.677 -1.1972 3.6972
Summary Writing 0.125 0.84421 1 -2.3222 2.5722
Paragraph Writing -0.85 0.84421 0.91% -3.2972 97125
Logical arrangement

Unity and cohesion | of sentences -1.075 0.84421 0.799 -3.5222 1.372p
Grammar and Error
Correction 0.6 0.84421 0.98 -1.8472 3.0472
Vocabulary 1.85 0.84421 0.25 -0.5972 4.2972
Summary Writing 0.725 0.84421 0.955 -1.7222 32172
Paragraph Writing -0.25 0.84421 1 -2.6972 2.1977
Logical arrangement

Vocabulary of sentences -2.92500(*) 0.84421 0.01 -5.3722 a7
Grammar and Error
Correction -1.25 0.84421 0.677 -3.6972 1.1972
Unity and cohesion -1.85 0.84421 0.25 -4.2972 9125
Summary Writing -1.125 0.84421 0.766 -3.5722 2232
Paragraph Writing -2.1 0.84421 0.137 -4.5472 234
Logical arrangement

Summary Writing of sentences -1.8 0.84421 0.27§ -4.2472 0.6472
Grammar and Error
Correction -0.125 0.84421 1 -2.5722 2.3222
Unity and cohesion -0.725 0.84421 0.955 -3.1722| 7222
Vocabulary 1.125 0.84421 0.766 -1.3222 3.57272
Paragraph Writing -0.975 0.84421 0.857 -3.4222| 4722
Logical arrangement

Paragraph Writing of sentences -0.825 0.84421 0.924 -3.2722 1.622p
Grammar and Error
Correction 0.85 0.84421 0.915 -1.5972 3.2972
Unity and cohesion 0.25 0.84421 1 -2.1972 2.6972
Vocabulary 2.1 0.84421 0.137 -0.3472 4.5472
Summary Writing 0.975 0.84421 0.857 -1.4722 32422
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The details presented in the Tukey HSD table foreméhble revealed that
the P-value between tHegical arrangement of sentenceemponent and
vocabularycomponent was 0.01 which is less than 0.05. Thggested that
the mean score between tlogical arrangement of sentencesmponent
and vocabulary component significantly differ at the 5% level of
significance. The difference of the mean value hef two components is
2.92500 which suggested that thegical arrangement of sentences
component had a higher mean score compared to vtwabulary

component.

Details of the multiple comparisons through the auk SD post-hoc test

for scores of the pre-test and post-test for malegpresented in Table 4.21.
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Table 4.21Multiple comparisons through Tukey LSD post-hast ter

overall scores for males

Tukey LSD
Mean Difference 95% Confidence Interva
(I) Components |(J) Componentt (1-J) Std. Error  [Sig.
Lower Bound [Upper Bound

Logical

arrangement ¢ |[Grammar and Errc

lsentence Ccrrection 1.67500(* 0.8442: 0.0¢ 0.002¢ 3.347¢
Unity and cohesic 1.07¢ 0.8442: 0.20¢ }0.5974 2.747:
Vocabulan 2.92500(* 0.8442: 0.001 1.252¢ 4.597-
ISummary Writin 1.80000(* 0.8442: 0.03¢ 0.127¢ 3.472¢
Paragraph Writin 0.82¢ 0.8442: 0.331 10.8474 2.497:

Grammar an(  [Logical arrangement «

Error Correctio [sentence F1.67500(*) 0.8442: 0.0t 13.3474 10.0026
Unity and cohesic 0.6 0.8442: 0.47¢ 12.2724 1.072¢
Vocabulan 1.2F 0.8442: 0.141 10.4224 2.922:
ISummary Writin: 0.12¢ 0.8442: 0.88: }1.5474 1.797:
Paragraph Writin +0.85 0.8442: 0.31¢ F2.5224 0.822«

Unity and Logical arrangement «

cohesiol sentence }1.075 0.8442: 0.20¢ F2.7474 0.597«
IGrammar and Errc
Correctior 0.€ 0.8442: 0.47¢ }1.0724 2.272¢
Vocabulan 1.85000(* 0.8442: 0.02 0.177¢ 3.522¢
ISummary Writin 0.72¢ 0.8442: 0.392 10.9474 2.397:
Paragraph Writin t0.25 0.8442: 0.76¢ }1.9224 1.422:
Logical arrangement «

Vocabulanr sentence 12.92500(*) 0.8442: 0.001 14.5974 }1.2526
Grammar and Errc
ICorrectior F1.25 0.8442: 0.141 F2.9224 0.422¢
Unity and cohesic 1.85000(*) 0.8442: 0.0: F3.5224 F0.1776
ISummary Writini F1.125 0.8442: 0.18¢ F2.7974 0.547:
Paragraph Writin 2.10000(*) 0.8442: 0.01¢ 13.7724 10.4276
Logical arrangement «

Summary Writinisentence 1.80000(*) 0.8442: 0.03¢ 13.4724 F0.1276
Grammar and Errc
Correctior }0.125 0.8442: 0.88: }1.7974 1.547:
Unity and cohesic F0.725 0.8442: 0.392 F2.3974 0.947:
Vocabulan 1.12¢ 0.8442: 0.18¢ F0.5474 2.797:
Paragraph Writin F0.975 0.84421 0.25] F2.6474 0.697:

Paragrapl Logical arrangement «

\Writing sentence 10.825 0.8442: 0.331 12.4974 0.847-
IGrammar and Errc
Correctior 0.8¢ 0.8442: 0.31¢ 10.8224 2.522¢
Unity and cohesic 0.2F 0.8442: 0.76¢ 11.4224 1.922:
Vocabulan 2.1(000(*) 0.8442: 0.01« 0.427¢ B.772¢
ISummary Writin 0.97¢ 0.8442: 0.251 }0.6974 2.647:
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The details presented in the Tukey LSD table for medeealed that the P-
value between thdogical arrangement of sentencesomponent and
grammar and error correctiosomponent was 0.05 which is equal to 0.05.
This suggested that the mean score betweerlotlieal arrangement of
sentencescomponent andgrammar and error correctioncomponent
significantly differ at the 5% level of significaec The difference of the
mean value of the two components is 1.67500 whiggssted that the
logical arrangement of sentenc&®mponent had a higher mean score

compared to thgrammar and error correctionomponent.

The details presented in the Tukey LSD table foresallso revealed that
the P-value between tHegical arrangement of sentenceemponent and
the summarywriting component was 0.035 which is less than 0.05. This
suggested that the mean score betwlegital arrangement of sentences
component and theummary writingcomponent significantly differed at the
5% level of significance. The difference of the meaalue of the two
components was 1.80000 which suggested thalotlieal arrangement of
sentencesomponent had a higher mean score compared tsutmenary

writing component.

The details presented in the Tukey LSD table foresallso revealed that

the P-value between thmity and cohesiomomponent and theocabulary
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component was 0.03 which is less than 0.05. Thigestgd that the mean
score between thenity and cohesioncomponent and theocabulary
component significantly differed at the 5% level significance. The
difference of the mean value of the two componevas 1.85000 which
suggested that thenity and cohesiomomponent had a higher mean score

compared to theocabularycomponent.

Details of the multiple comparisons through the Tanghpost-hoc test for

scores of various components for the pre-test arstHest for females are

presented in Table 4.22.
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Table 4.22Multiple comparisons through Tamhane post-hocftestcores

for females
Mean 95% Confidence
Difference [Std. Interval
(1) Components  [(J) Component: (1-J) Error Sig.
Lower  |[Upper
Bound  [Bound
Logical
arrangement c Grammar and Errc
lsentence Correctior 0.6666 0.7353¢ [0.99¢ +1.6603 [2.993"
Unity and cohesic +1.71429 |0.710¢ 0.28¢ }-3.981 [0.552¢
Vocabulan 1 1.0680¢ 0.99¢ }2.342 4.347
ISummary Writin 0.4761¢ 0.7889¢ [1 +1.9949 [2.947:
Paragraph Writin -0.07143 |0.6637° |1 -2.2359 [2.093:
Grammar and ErrdLogicel arrangement of
Correctiot sentence -0.66667 |0.7353t 0.99¢ |-2.9937 [1.660:
Unity and cohesic -2.38095(*) [0.4799¢ 0 -3.8774 }0.8845
Vocabulan 0.3333! 0.9304¢ [1 -2.6531 [3.319¢
ISummary Writin -0.19048 |0.589¢ |1 -2.032  [1.651:
Paragraph Writin -0.7381 0.4(693 [0.71¢ }2.0346 |0.558c¢
Logical arrangement ¢
Unity and cohesic [sentence 1.7142¢ 0.710¢ 0.28¢ }0.5524 [3.98]
Grammar and Errc
Correctior 2.38095(* 0.4799¢ D0 0.884: [3.877:
Vocabulan 2.7142¢ 0.9112! 0.091 }0.2305 [5.65¢
ISummary Writin 2.19044(*) |0.5586¢ 0.00¢ |0.4357 [3.945:
Paragraph Writin 1.64286(* 10.3608' [0.001 [0.501¢ [2.78¢
Logical arrangement ¢
Vocabulan sentence -1 1.0680¢ 10.99¢ }4.342 [2.34:
Grammar and Errc
Correctior -0.33333  0.9304¢ [1 -3.3198 [2.653:
Unity and cohesic -2.71429 0.9112! 0.091 |5.659 [0.230:
ISummary Writin -0.52381 0.973¢ [1 -3.612  [2.564«
Paragraph Writin -1.07143 |0.8749{ 0.98z |-3.9455 [1.802"
Logical arrangement ¢
Summary Writing isentence -0.47619 |0.7889¢ 11 12.9473 [1.994¢
Grammar and Errc
Corredion 0.1904¢ 0.589¢ 1 +1.6511 [2.03:
Unity and cohesic -2.19048(*) |0.5586¢ [0.00€ }3.9452 }0.4357
Vocabulan 0.5238: 0.973¢ [1 -2.5644 [3.61Z
Paragraph Writin -0.54762 |0.4973. |0.99¢ }2.1501 |[1.054¢
Logical arrangement ¢
Paragraph Writin [sentence 0.0714: 0.6637° [1 -2.0931 [2.235¢
Grammar and Errc
Correctior 0.738: 0.4069. [0.71¢ }0.5584 [2.034¢
Unity and cohesic -1.64286(*) 0.3608! 0.001 }[2.784 +0.5018
Vocabulan 1.0714: 0.8749{ 0.982 }1.8027 [3.945!
ISummary Writin 0.5476: 0.4973. 0.99¢ }1.0549 [2.150:
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The details presented in the Tamhane table for feswalealed that the P-
value between thenity and cohesiorcomponent and thgrammar and
error correctioncomponent is 0 which is less than 0.05. This ssiggethat
the mean score between therity and cohesioromponent angrammar
and error correctioncomponent significantly differ at the 5% level of
significance. The difference of the mean valuehaf two components was
2.38095 which suggested that thaity and cohesiorcomponent had a

higher mean score comparedgrammar and error correctiocomponent.

The details presented in the Tamhane table for fenzdd® revealed that the
P -value between thenity and cohesiorcomponent and theummary
writing component was 0.006 which is less than 0.05. Tiggested that
the mean score between ti@ty and cohesionomponent and theummary
writing component significantly differed at the 5% levebmnificance. The
difference of the mean value of the two componevdas 2.19048 which
suggested that thenity and cohesiomomponent had a higher mean score

compared to theummary writingcomponent.

The details presented in the Tamhane table for fenzdd® revealed that the
P -value between thanity and cohesiorcomponent and thparagraph
writing component was 0.001 which is less than 0.05. Tingested that

the mean score between thmity and cohesioncomponent and the
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paragraph writing component significantly differed at the 5% levdl o
significance. The difference of the mean valuehef two components was
1.64286 which suggested that tbaeity and cohesiorcomponent had a

higher mean score comparedgtammar and error correctiosomponent.

c) Post-hoc analysis for differences among mean see in relation to

program major

While another finding from the analysis could ebshibthat there were no
significant differences among the overall mean esa@f the students who
underwent the technology-enabled language enhamteqmegram to

develop written communication skills of the varicx@mmponents of written
communication skills in pre-test and post testelation to degree program
major, a test for homogeneity of variances waseduwut for a further post-
hoc analysis to determine the data sets among whehdifferences lied.
Details of the test of homogeneity of varianceeeiation to degree program

major have been provided in Table 4.23
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Table 4.23Test of Homogeneity of Variances in relation to réegprogram

major
Program Levene Statistic| dfl df2 Sig.
BBA 4.93 5 150 0.000
NON-BBA 3.97 5 84 0.003

Also, at the time of multiple comparisons we theearcher decided to use
the Tamhane test for BBA majors since the mean stgraficantly differed
with the P-value being 0.000 at the 5% level ohBigance. Since there
was no significant difference for the Non-BBA mapono further multiple

comparisons through post-hoc tests were required.

Details of the multiple comparisons through the Taneh post-hoc test
scores of various components for the pre-test ast-gest for BBA majors

are presented in Table 4.24.
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Table 4.24Multiple comparisons through Tamhane post-hocftasscores

for BBA majors

Tamhane
95% Confidence
Mean Interval
(1) Components (J) Components Difference (I-J) |Std. Error [Sig.
Lower Upper
Bounc  Bounc
Logical arrangement ¢ Grammar and Errc
lsentence ICorrectior 1.0576¢ 0.7448: 0.9 F1.2514 [3.366¢
Unity and cohesic -0.25 0.733: 1 F2.5278 [2.027¢
Vocabulan 2.2115¢ 0.8981: 0.25 r0.5497 ©4.972]
ISummary Writing 1.6153¢ 0.75689 0.44¢ F0.7271 [3.957¢
Paragraph Writin 0.4423: 0.6822: 1 F1.7044 [2.58¢
Grammar and Errc Logical arrangement ¢
Correctiot sentence +1.05769 0.7448: 0.9 F3.3668 [1.251¢
Unity and cohesic +1.30769 0.5572! 0.29¢ ;3.0211 [0.4057
Vocabulan 1.15385 0.7611¢ 0.8¢ F1.2085 [3.516:
ISummary Writing 0.5576¢ 0.5879t 0.99¢ F1.2501 [2.365¢
Paragraph Writin -0.61538 0.4880¢ 0.97¢ F2.1265 [0.8957
Logical arrangement ¢
Unity and cohesic sentence 0.2F 0.733: 1 F2.0278 [2.527¢
Grammar and Errc
Correction 1.3076¢ 0.5572! 0.29¢ r0.4057 [3.021:
Vocabulanr 2.46154(* 0.7499: 0.03! 0.129¢ 14.793¢
Summary Writing 1.86538(* 0.5732t 0.0¢ 0.101¢ [3.628¢
Paragraph Writin 0.6923: 0.470: 0.90¢ F0.7613 [2.145¢
Logical arrangement ¢
Vocabulan sentence -2.21154 0.8981. 0.22 F4.9727 10.5497
Grammar and Errc
Correctior +1.15385 0.7611¢ 0.8¢ ;3.5162 [1.208¢
Unity and cohesic -2.46154(*) 0.7499: 0.03! F4.7935 [0.1295
Summary Writing -0.59615 0.77: 1 F2.9908 [1.798¢
Paragraph Writin -1.76923 0.700(4 0.21¢ F3.9745 10.43¢€
Logical arrangement ¢
Summary Writing sentence +1.61538 0.7568¢ 0.44¢ }3.9578 10.727:
Grammar and Errc
ICorrectior +0.55769 0.5879t 0.99¢ F2.3655 [1.250:
Unity and cohesic -1.86538(*) 0.5732t 0.0¢ ;3.6289 0.1019
Vocabulan 0.5961! 0.77: 1 F1.7985 [2.990¢
Paragraph Writin -1.17308 0.5063: 0.32 F2.7434 10.397:
Logical arrangement ¢
Paragraph Writin sentence :0.44231 0.6822: 1 F2.589  [1.704«
Grammar and Errc
ICorrectior 0.6153¢ 0.4880¢ 0.97: F0.8957 [2.126¢
Unity anc cohesion -0.69231 0.470: 0.90¢ F2.1459 [0.761!
Vocabulanr 1.7692: 0.7000: 0.21¢ F0.436  [3.974¢
ISummary Writing 1.1730¢ 0.5063: 0.32 F0.3972 .743¢
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The details presented in the Tamhane table for BBfymsaevealed that the
P-value between thanity and cohesiorcomponent and thgocabulary
component was 0.031 which is less than 0.05. Tuggested that the mean
score between thenity and cohesioncomponent and theocabulary
component significantly differed at the 5% level significance. The
difference of the mean value of the two componevdas 2.46154 which
suggested that thenity and cohesiomomponent had a higher mean score

compared to theocabularycomponent.

The details presented in the Tamhane table for BBfommaalso revealed
that the P-value between thenity and cohesioncomponent and the
summary writing component was 0.03 which is less than 0.05. This
suggested that the mean score betweerutity and cohesiorromponent
and thesummary writingcomponent significantly differed at the 5% level o
significance. The difference of the mean valuehaf two components was
1.86538 which suggested that thaity and cohesiorcomponent had a

higher mean score compared to shenmary writingcomponent.
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4.5 Online questionnaire for program evaluation

In addition to an analysis of the pre-test scomg post-test scores that
measured the effectiveness of the technology-edalaleguage learning
program in terms of the enhancement of writing Iskilan online
guestionnaire was also sent out to the participaotsevaluate the
technology-enabled language enhancement programeValuation of the
technology-enabled language enhancement programifieda how the
participants perceived their experiences of thdulisess of technology in
enhancing their writing skills in English. Firstda@scriptive analysis of the
responses to the answers in the survey was camwietd identify the overall
characteristics of the evaluation of the programeri[icorrelations among
various components of the program were computedexamine their

relationships.

4.5.1 Descriptive analysis of questionnaire

Of the 41 participants who underwent the technoleggbled language
enhancement program, 37 of them responded to tiveysuvhich showed
an 82% response rate for the survey. Along the-gmat Likert scale,
averages of 3.5 or higher are generally considéigtl use or positive

attitude, averages of 2.5 — 3.4 medium use or mediegree of support, and
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averages of 2.4 or lower, low use or low degreeswgiport.(Oxford and
Burry-Stock, 1995). While some items on the quest@re got an average
of 3, most items on the questionnaire had an aeev@.5 or higher which

showed that the technology enabled program recei\mukitive evaluation.

a) Overall evaluation of program

An overall evaluation of the program revealed tthetre was a generally

high degree of agreement for the items on the oumesiire. Participants

enjoyed the program overall which could be refldatath the mean score of

3.59 and standard deviation of .798.

Table 4.250verall enjoyment scores

Std.

ltem Mean | Deviation N

| enjoyed the program overall 3.59 | .798 37
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b) Comprehensibility

Participants showed a high degree of agreementh®rcomprehension
component of the program with a mean score of 3.876é a standard
deviation of .7379. Table 4.26 displays details e tomprehension

component of the online survey.

Table 4.26Comprehensibility scores

Std.

ltem Mean Deviation N
The instructions provided in the unjts

were easy to follow 3.59 .798 37
The questions given in the different

sections of the unit were easy to follows.84 .646 37
| could incorporate all the requirements

of each of the activities 3.59 725 37
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c) Accessibility

The accessibility component showed that most students accessed the
program from more than one place with the meanesafr1.405. The
technology enabled language enhancement progranaseassed mostly by
the participants mostly from their hostel roomdloiwed by the computer
lab on campus, home, and lastly any other placeaarpus or other portable
devices used elsewhere. Figure 4.4 shows detaitheofaccessibility by

participants of the technology enabled languagemcgment program.

Figure 4.4 Ease of access details
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d) Time

So far as the time frame for the task completiors veancerned the
participants also responded positively with a meaare of 3.46 and a
standard deviation of .900. Table 4.27 provides idet@bout the time

requirement fulfilment of the participants.

Table 4.27Time frame scores

Std.
Item Mean | Deviation
| could finish the tasks in the given time3.46 | .900 37
frame
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e) Resource enjoyment

The resource enjoymentomponent showed that most students enjoyed
more than one resource made available in the progh@ mean score of
1.378. The resources within technology enabled lagguenhancement
program that were enjoyed the most were the TV avienrealted websites,
followed by the travel websites, then the onlineveearticles, then the
current issue audio link and lastly the controxarssue video link. Figure
4.5 shows details of the resource enjoyment bygmeage in the technology

enabled language enhancement program.

Figure 4.5Resource enjoyment details
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Additionally, when asked about their comfort andestaspects for using the
various resources in the program, participants sldow high degree of
agreement with a mean score of 3.50 and a stadi@ardtion of .878. Table

4.28 displays details on the resources componeheadnline survey.

Table 4.28Resources enjoyment scores

Std.

Iltem Mean Deviation N

| was comfortable with searching for
information/resources on the Internet as

required by various tasks 3.68 .784 37

| enjoyed the process of searching [for
various resources (online news reparts,
videos, etc.) that were required for the
given tasks 3.32 973 37

The resources used in the activities
provided me with an opportunity to
enhance my English language
proficiency 3.76 .683 37
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f) Interactivity and feedback

Participants also showed a high degree of agreefmetite interactivity and

feedback component of the program with a mean scbr24125 and a

standard deviation of .827. Table 4.29 displaysidetan the interactivity

and feedback component of the online survey.

Table 4.29Interactivity and feedback scores

Std.
Item Mean Deviation N
| enjoyed reading what my classmates
had posted onto the online discussion
forum 3.38 .861 37
| enjoyed reviewing my classmates'
work online / electronically 3.32 973 37
The feedback | received from my
classmate(s) was useful in improving
my work before submission 3.38 .861 37
| incorporated the feedback received
from my classmate(s) into my work
online as required. 3.78 .584 37
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g) Self-Perception

Participants also showed a high degree of agreefoettie self-perception
of language achievement item of the program withe@an score of 3.70 and
a standard deviation of .661. Table 4.30 displayaildeon the interactivity

and feedback component of the online survey.

Table 4.30Self-perception scores

Std.
Item Mean | Deviation | N
| could produce a reasonably good piece of
written text at the end of each activity 3.70 | .661 37
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h) Attitudes to technology

Participants also showed a high degree of agreermenthe attitudes

towards technology component of the program witlnesan score of 3.59

and a standard deviation of .852. Table 4.31 displdgtails on the

interactivity and feedback component of the ontinevey.

Table 4.31Attitudes towards technology scores

Std.
Item Mean | Deviation | N
| was comfortable with using different forms |of
technology for studying English 3.65 .753 37
| enjoyed doing the technology-based tasks 3.27 451.0 37
The technology-based activities in the progfram
provided me with an opportunity to enhance [my
Writing Skills in English 3.76 | .597 37
| would like to continue using various forms |of
technology to enhance my English Language
Skills 3.57 | .835 37

Thus, the questionnaire covered items that evaluatadus features of the

program, thereby eliciting the opinions on the texbgy-enabled language

enhancement program administered to them as p#redfeatment.

186



4.5.2 Correlations between various components of gationnaire

For a detailed evaluation of the relationships leetwwvarious components of
the technology enabled language enhancement prodreanson’s product-
moment correlation analysis was conducted. Thesatest were computed
for the correlation analysis were overall programpgment, accessibility,
time, comprehensibility, resource enjoyment, intevdty and feedback,
self-perception, and attitudes towards technolo§jgnificant positive
correlations were found between the several compeneof the

guestionnaire.

a) Overall program enjoyment

Participants who enjoyed the technology enableduage enhancement

program overall, also enjoyed several individuglegss of the program.

The first significant correlation coefficient wasufad between the overall
enjoyment component and resource enjoyment compawiém a value of
0.445 which was significant at the 0.01 level gingiicance. This meant that
the participants who enjoyed the program overatkeanot only comfortable
with, but also, enjoyed the process of searchingdoious resources on the

internet. While they enjoyed the use of the varioesources from the
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internet in the program, they also felt that th&orgces provided them with
an opportunity to enhance their English languagéissand proficiency.

Thus, a positive significant correlation was notedoag the among the
participants’ overall program enjoyment and resewgjoyment. Table 4.32
provides details about the Pearson’s correlatiomvdxen overall program

enjoyment and resource enjoyment.

Table 4.32Pearson’s correlation between overall programyengmt and

resource enjoyment

Resource Enjoyment

Overall Program EnjoymePearson Correlatiq.445

Sig. (2-tailed) .006

The second significant correlation coefficient waisrid between the overall
enjoyment component and interactivity and feedbeskponent with a
value of 0.403 which was significant at the 0.0&eleof significance. This
meant that the participants who enjoyed the progmerall, enjoyed
reading what their classmates had posted onto riheeodiscussion forum
and reviewing my classmates' work online or elegtally. Moreover, the
participants perceived that the feedback receivewnh their classmates was
useful in improving their work before their finaleetronic submission. In

addition, the participants also made sure that thegrporated the feedback
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received from their classmates into their work m@las required. Thus, a
positive significant correlation was observed amtirggparticipants’ overall
program enjoyment and the interactivity and feellbe@mponent of the
program. Table 4.33 provides details about the Beascorrelation

between overall program enjoyment and interactiaiiy feedback.

Table 4.33Pearson’s correlation between overall programyangmt and

interactivity and feedback

Interactivity and Feedbay

Overall Program EnjoymentPearson Correlatic.403

Sig. (2-tailed) .014

The third significant correlation coefficient wasufw between the overall
enjoyment component and self-perception compon&htawalue of 0.555
which was significant at the 0.01 level of sigraince. This meant that the
participants who enjoyed the program overall, glsiceived that they could
produce a reasonably good piece of written texhatend of each activity.
Thus, a positive significant correlation was obsdramong the participants’

overall program enjoyment and the self-perceptiammonent of the
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program. Table 4.34 provides details about the Bea&scorrelation
between overall program enjoyment and self-peroapti
Table 4.34Pearson’s correlation between overall programyengmt and

self-perception

Self-perception

*

Overall Program EnjoymentPearson Correlation .555

Sig. (2-tailed) .000

The fourth significant correlation coefficient wasihd between the overall
enjoyment component and the attitudes towards t#abgy component with
a value of 0.469 which was significant at the deédfl of significance. This
meant that the participants who enjoyed the progoaerall, also had a
positive attitude towards the use of technologyaimguage learning. This
included attitudes such as being comfortable wiimgi technology for
English language learning and enjoying the technelmgsed tasks in the
program. The participants also felt that the tecbgypt—based activities in
the program provided them with an opportunity tdnamrce their English
language skills and proficiency. Moreover, they evalso positive about the
fact that they would like to continue using varidosms of technology to

enhance their English language skills. Thus, a ppesitsignificant
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correlation was observed among the participantseral/ program
enjoyment and the attitudes towards technology corapt of the program.
Table 4.35 provides details about the Pearson’sladion between overall

program enjoyment and attitudes to technology.

Table 4.35Pearson’s correlation between overall programyangmt and

attitudes to technology

Attitudes to technology

F*

Overall Program Enjoymen/Pearson Correlatic.469

Sig. (2-tailed) .003

b) Attitudes to technology

It was noted that the participants’ attitudes twhtelogy highly correlated
with several other components of the technologyskth language
enhancement program. The attitudes to technolodydad aspects such as
comfort, enjoyment, and provision of opportunitiaed continuation in the
future use of technology-based tasks to enhanaeBhglish language skills
and proficiency. While the attitudes to technologiyd overall program
enjoyment were highly correlated, other significantrelations were also

found.
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A significant correlation was found between attéadowards technology
and the comprehensibility component of the progwath a value of 0.601
which was significant at the 0.01 level of sigraince. This meant that the
participants, who had a positive attitude towalus wise of technology in
language learning, were also able to comprehendusrelements of the
program. The comprehensibility of the program mehat the participants
were able to comprehend various elements of theyrano, such as
instructions and questions regarding the requirénagil submissions of
different tasks, activities, and assignments. Tlaugositive significant
correlation was observed among the participantditudes towards
technology and the comprehensibility componenhefgrogram. Table 4.36
provides details about the Pearson’s correlatiawdxn attitudes towards

technology and comprehensibility of the program.

Table 4.36Pearson’s correlation between attitudes towast@ogy and

comprehensibility

Comprehensibility

Attitudes to TechnologyPearson Correlation.601**

Sig. (2-tailed) .000

Another significant correlation was found betweetlitiales towards

technology and the resource enjoyment componetheforogram with a
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value of 0.572 which was significant at the 0.03eleof significance. This
meant that the participants, who had a positivieudt towards the use of
technology in language learning, were not only amtable with, but also
enjoyed the process of searching for various ressuon the internet. While
they enjoyed the use of the various resources ftloeninternet in the
program, they also felt that the resources provitiedh with an opportunity
to enhance their English language skills and pieriicy. Thus, a positive
significant correlation was noticed among the pgréints’ attitudes towards
technology and the resource enjoyment componeiihefrogram. Table
4.37 provides details about the Pearson’s coroglabetween attitudes

towards technology and the resource enjoymenteoptbgram.

Table 4.37Pearson’s correlation between attitudes towarmdsiaogy and

resource enjoyment

Resource Enjoyment

Attitudes to Technology Pearson Correlation.572**

Sig. (2-tailed) .000

In addition, a significant correlation was foundvbeen attitudes towards
technology and the interactivity and feedback comepd of the program
with a value of 0.541 which was significant at h@1 level of significance.

This meant that the participants, who had a poséttieude towards the use
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of technology in language learning, were not omgntortable with, but also
enjoyed interacting with their classmates in défgrways, such as, reading
what their classmates had posted onto the onlirseudsion forum,
reviewing classmates' work online or electronicaligcorporating the
feedback received from their classmates into tiwerk online as required.
Thus, a positive significant correlation was notieedong the participants’
attitudes towards technology and the interactiaityl feedback component
of the program. Table 4.38 provides details aboatRRarson’s correlation
between attitudes towards technology and intengtand feedback of the

program.

Table 4.38Pearson’s correlation between attitudes towadst@ogy and

interactivity and feedback

Interactivity and Feedback

Attitudes to TechnologyPearson Correlatiol.541**

Sig. (2-tailed) .001

c) Comprehensibility

In addition to a correlation being seen between prefensibility and

attitudes towards technology in the program, sigaift correlations found

between comprehensibility and other aspects optbgram as well.
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A significant correlation was found between comprehbility and ease of
access of the technology-enabled language enhantenogram. The value
of significance was 0.547 which was significant the 0.01 level of
significance. The program could be accessed fromwusvenues, including
the hostel rooms, homes, computers labs on cangusyhere else on
campus on their own devices such as the laptopsodiile devices. This
meant that provision of opportunities for compredieitity of the program
could be related to the possibility of the easaaufess of the program from
anywhere and at any time. Thus, a positive sigaificorrelation was noted
among the among the participants’ comprehensibditg ease of access.
Table 4.39 provides details about the Pearson’seledion between

comprehensibility and ease of access.

Table 4.39Pearson’s correlation between comprehensibility ease of

access

Ease of Access

Comprehensibility |Pearson Correlatic.547**

Sig. (2-tailed) .000

Another significant correlation was found betweemprehensibility of the

program and time given for activities within thechaology-enabled
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language enhancement program. The value of signiie was 0.609 which
was significant at the 0.01 level of significandéis meant that as the
comprehensibility of various aspects of the prograas directly related to
the given time frame and time spent on variousviiets of the program.
Thus, a positive significant correlation was notedtween the
comprehensibility and time frame of the program. |&#a#.40 provides

details about the Pearson’s correlation betweerpoehnensibility and time.

Table 4.40Pearson’s correlation between comprehensibility tane

Time

Comprehensibility  Pearson Correlatic.609**

Sig. (2-tailed) .000

In addition, significant correlation coefficient wafound between the
comprehensibility component and resource enjoynuembponent with a

value of 0.408 which was significant at the 0.0&eleof significance. This

meant that the participants who were able to coh®eé various elements
of the program, such as instructions and questiegarding submission
requirement of tasks, activities, and assignmeavise not only comfortable
with, but also enjoyed the process of searchingzémious resources on the
internet. While they enjoyed the use of the varioesources from the

internet in the program, they also felt that th&oreces provided them with
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an opportunity to enhance their English languagéss&nd proficiency.
Thus, a positive significant correlation was notedoag the among the
participants’ comprehensibility of the program arebource enjoyment.
Table 4.41 provides details about the Pearson’seletion between

comprehensibility and resource enjoyment.

Table 4.41Pearson’s correlation between comprehensibility rasource

enjoyment

Resource Enjoyment

Comprehensibility Pearson Correlatic.408*

Sig. (2-tailed) .012

Moreover, a significant correlation coefficient wésund between the
comprehensibility component and interactivity areedback component
with a value of 0.354 which was significant at h@5 level of significance.
This meant that the participants, who were able dmprehend various
elements of the program, enjoyed reading what ttlassmates had posted
onto the online discussion forum and reviewing Hagsemates' work online
or electronically. Participants also perceived thatfeedback received from
their classmates was useful in improving their wdwdfore their final
electronic submission and as result also incorpdréite feedback received

from my classmate(s) into their work online as regflli Thus, a positive
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significant correlation was observed between cohmgmeibility and the
interactivity and feedback component of the prograable 4.42 provides
details about the Pearson’s correlation between poshensibility and

interactivity and feedback.

Table 4.42Pearson’s correlation between comprehensibilimmanent and

interactivity and feedback

Interactivity and Feedback

Comprehensibility Pearson Correlatic.354*

Sig. (2-tailed) .031

d) Resource enjoyment

In addition to a correlation being seen betweemuee enjoyment and
three aspects of the program, that is, overall ramogenjoyment, attitudes
towards technology, and comprehensibility, there rewesignificant

correlations found between resource enjoyment ahdroaspects of the

program as well.

A significant correlation coefficient was found Wween the resource

enjoyment component and interactivity and feedbeskponent with a
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value of 0.604 which was significant at the 0.03eleof significance. This
meant that the participants who enjoyed the prooésgarching and using
various resources from the internet in the progrand who felt that the
resources provided them with an opportunity to ecbatheir English
language skills and proficiency, also enjoyed iténg with their
classmates in different ways, such as reading uHet classmates had
posted onto the online discussion forum, reviewalagsmates' work online
or electronically, incorporating the feedback reedifrom their classmates
into their work online as required. Thus, a positsignificant correlation
was nhoted among the among the participants’ resoergjoyment and
interactivity and feedback. Table 4.43 provides itketgbout the Pearson’s

correlation between resource enjoyment and intergcand feedback.

Table 4.43Pearson’s correlation between resource enjoynreht a

interactivity and feedback

Interactivity and Feedback

Resource Enjoyment Pearson Correlation .604*

Sig. (2-tailed) .000

In addition, a significant correlation was foundween resource enjoyment
component and self-perception of students. The vafusignificance was

0.376 which was significant at the 0.05 level gingiicance. This meant that
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the amount of participants who enjoyed processasviad with the use of
online resources in the program was directly relatethe self-perception of
students’ writing skills. Thus, a positive sign#i correlation was noted
between resource enjoyment and self-perceptionuaests’ writing skills.

Table 4.44 provides details about the Pearson’slation between time

and self-perception.

Table 4.44Pearson’s correlation between resource enjoynmht a

comprehensibility

Self-Perception

Resource Enjoyment Pearson Correlatic.376*

Sig. (2-tailed) .022

Thus, a correlation analysis confirmed significaptationships among
various that there were significant correlationsoagivarious components

of the questionnaire.
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4.6 Conclusion

The chapter presented the analyses and interpreta#dtidata generated from
the research through different tools used at vargiages of the study. With
a restatement of the hypotheses, the effectivesfets® technology-enabled
language enhancement program was evaluated withuhetitative results
from the data collected by means of the tests exagnithrough the

statistical procedures of T-test and ANOVA. Theadetllected from the
pre-test and post-test scores rejected the nulbthgses of the study. This
showed that, in terms of performance and achieventba technology-

enabled language enhancement program was effectoeveloping written

communication skills of students at the tertiaryele In addition to the

guantitative analysis of the data, as a means aluating the technology-
enabled language enhancement program from thendfideerspective, a
detailed evaluation of results through a descrgpaind correlation analysis
of various components of the questionnaire adnaresk to students after
completion of the writing program was provided. $hthe quantitative and
gualitative data analyses of the results showetdth®technology-enabled
language enhancement program was effective in dewel the written

communication skills of the ESL learners at the aeytievel.
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