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# # 5883301727 : MAJOR EDUCATIONAL RESEARCH METHODOLOGY

KEYWORDS: CURRICULUM RESEARCH / DIGITAL COMPETENCE
KANESSHA SIRISAK: CURRICULUM RESEARCH ON TEACHER EDUCATION PROGRAM FOR DEVELOPING DIGITAL
COMPETENCE ENHANCEMENT GUIDANCE. ADVISOR: ASSOC. PROF. DUANGKAMOL TRAIWICHITKHUN, Ph.D., 144 pp.

The objectives of this research were 1) to analyze the components of digital competence for teachers, 2,
to analyze digital competence of student teachers, 3) to analyze curriculum of teacher education program about digital
competence enhancement and 4) to present the ways to enhance digital competence in curriculum of teacher education
program. This study divided into 4 phases.Phase 1 to analyze the components of digital competence for teachers
from synthesizing documentaries and interviewing with 10 educational technology experts. Phase 2 to analyze digital
competence of student teachers (third-year) of Chulalongkorn university. Phase 3 to analyze curriculum of teacher education
program about digital competence enhancement from analyzing curriculum and interviewing with professors and student
teachers in faculty of education, Chulalongorn University. Phase 4 to present the ways to enhance digital competence in
curriculum of teacher education program by interviewing with 10 educational technology experts. Analyze the quantitative
data by descriptive statistics and one-way analysis of variance.The qualitative data were analyzed by content analysis.Research

results were as follows:

1. Digital competence consisted of 5 factors. These were basic knowledge of digital media and technology, digital

media and technology skills, choosing digital media and technology, creating digital media and technology and media ethics.

2. Student teachers had much digital competence. Student teachers studying in Educational Technology had

more digital competence of student teachers than Student teachers studying in other fields.

3. Curriculum of teacher education program had objectives to develop digital skill, but it had few or no subjects
that develop digital competence in some feilds. For teaching and learning management, most professors did not usually
use the digital media for teaching. Supporting about digital technology and media was not sufficient. Mandatory subject
about digital technology and media had unsuitable contents. There were few or no sufficient subjects that develop digital
competence in some feilds. Most professors taught about media ethics. Finally digital competence of student teachers were

diversity.

4. Five ways to enhance digital competence in curriculum of teacher education program were 1) To Add more
mandatory subject about digital technology and media, 2) To adjust contents in mandatory subject about digital technology
and media, 3) To add activities for developing digital competence, 4) To collaborate with other feilds for developing digital

competence and 5) To encourage professor for developing digital competence.

Department: Educational Research and Psychology Student's Signature

Field of Study: Educational Research Methodology Advisor's Signature
Academic Year: 2016
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LISREL program
DATE: 7/ 9/2017

TIME: 22:11
LISRETL 9.20 (STUDENT)
BY
Karl G. Jdreskog & Dag Sorbom
This program is published exclusively by
Scientific Software International, Inc.
http://www.ssicentral.com
Copyright by Scientific Software International, Inc., 1981-2014

Use of this program is subject to the terms specified in the
Universal Copyright Convention.

The following lines were read from file C:\Users\USER\Desktop\SYNTAX1.spl:

CFA
DA
CM
ME
SD
LA

NI=5 NO=55 MA=CM
FI='cfa.cor'
FI='cfa.mean'
FI='cfa.sd'

know skill choose build rule
MO NY=5 NE=1 LY=FU,FI TE=FU,FI PS=FU,FR

LE
Dig.com
FRLY 1 1LYy 2 1LY31LY411LYyS51
FRTE 1 1 TE 2 2 TE 3 3 TE 4 4 TE 5 5
FRTE 2 1 TE 5 2 TE 5 1 TE 5 4
PD
OU SE TV RS MR FS SC MI ND = 3
CFA
Number of Input Variables 5
Number of Y - Variables 5
Number of X - Variables 0
Number of ETA - Variables 1
Number of KSI - Variables O
Number of Observations 55
CFA
Covariance Matrix
know skill choose build rule
know 0.283
skill 0.279 0.449
choose 0.183 0.270 0.360
build 0.204 0.277 0.250 0.457
rule 0.026 0.065 0.160 0.085 0.262

Total Variance = 1.811 Generalized Variance = 0.408809D-03

Largest Eigenvalue = 1.165 Smallest Eigenvalue = 0.072

Condition Number = 4.009
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CFA

Parameter Specifications

LAMBDA-Y
Dig.com
know 0
skill 1
choose 2
build 3
rule 4
PSIT
Dig.com
5
THETA-EPS
know skill choose build rule
know 6
skill 7 8
choose 0 0 9
build 0 0 0 10
rule 11 12 0 13 14
CFA
Number of Iterations = 13

LISREL Estimates (Maximum Likelihood)
LAMBDA-Y
know 0.384

skill 0.549

choose 0.489

build 0.511
(0.107)

4.767

rule 0.325
(0.105)

3.087

Covariance Matrix of ETA

PSI



THETA-EPS

know skill choose build rule
know 0.136
(0.036)
3.809
skill 0.068 0.148
(0.036) (0.049)
1.912 2.997
choose - - - - 0.121
(0.039)
3.097
build - - - - - - 0.196
(0.051)
3.866
rule -0.096 -0.114 - - -0.080 0.155
(0.036) (0.045) (0.046) (0.043)
-2.691 -2.521 -1.716 3.585
Squared Multiple Correlations for Y - Variables
know skill choose build rule
0.521 0.671 0.665 0.571 0.404
Log-likelihood Values
Estimated Model Saturated Model
Number of free parameters(t) 14 15
-21n (L) -1 53TqaIE, -154.124
AIC (Akaike, 1974)* -125.693 -124.124
BIC (Schwarz, 1978)* -97.591 -94.014
*LISREL uses AIC= 2t - 21ln(L) and BIC = tln(N)- 21n(L)
Goodness-of-Fit Statistics
Degrees of Freedom for (Cl)-(C2) 1
Maximum Likelihood Ratio Chi-Square (C1) 0.431 (P = 0.5114)
Browne's (1984) ADF Chi-Square (C2_NT) 0.430 (P = 0.5122)
Estimated Non-centrality Parameter (NCP) 0.0
90 Percent Confidence Interval for NCP (0.0 ; 5.225)
Minimum Fit Function Value 0.00784
Population Discrepancy Function Value (FO0) 0.0
90 Percent Confidence Interval for FO (0.0 ; 0.0950)
Root Mean Square Error of Approximation (RMSEA) 0.0
90 Percent Confidence Interval for RMSEA (0.0 ; 0.308)
P-Value for Test of Close Fit (RMSEA < 0.05) 0.540
Expected Cross-Validation Index (ECVI) 0.527
90 Percent Confidence Interval for ECVI (0.527 ; 0.622)
ECVI for Saturated Model 0.545
ECVI for Independence Model 2.776
Chi-Square for Independence Model (10 df) 142.703
Normed Fit Index (NFI) 0.997
Non-Normed Fit Index (NNFI) 1.043
Parsimony Normed Fit Index (PNFI) 0.0997
Comparative Fit Index (CFI) 1.000
Incremental Fit Index (IFI) 1.004
Relative Fit Index (RFI) 0.970



Critical N (CN)

Root Mean Square Residual (RMR)
Standardized RMR

Goodness of Fit Index (GFI)

Adjusted Goodness of Fit Index (AGFI)
Parsimony Goodness of Fit Index (PGFI)

CFA
Fitted Covariance Matrix
know skill choose build
know 0.283
skill 0.279 0.449
choose 0.188 0.268 0.360
build 0.196 0.280 0.250 0.457
rule 0.029 0.064 0.159 0.086
Fitted Residuals
know skill choose build
know 0.000
skill 0.000 0.000
choose -0.005 0.002 0.000
build 0.008 -0.003 0.000 0.000
rule -0.003 0.001 0.001 -0.001

Summary Statistics for Fitted Residuals

Smallest Fitted Residual = -0.005
Median Fitted Residual = 0.000
Largest Fitted Residual = 0.008

Stemleaf Plot

- 015
- 01331000000
011112
08
Standardized Residuals
know skill choose build
know - -
skill 0.000 0.000
choose -0.094 0.034 0.000
build 0.138 -0.043 0.000 0.000
rule -0.082 - - 0.044 - -

Summary Statistics for Standardized Residuals

Smallest Standardized Residual = -0.094
Median Standardized Residual = 0.000
Largest Standardized Residual = 0.138

Stemleaf Plot
- 0198
- 01400000000
01234
0l
114
CFA

Modification Indices and Expected Change

No Non-Zero Modification Indices for LAMBDA-Y

831.923

O O O O o

.00282
.00822
.997
.953
.0665

0.261

0.001

0.023
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No Non-Zero Modification Indices for PSI

Modification Indices for THETA-EPS

know skill choose build rule
know - -
skill - - - -
choose 0.422 0.422 - -
build 0.422 0.422 - - - -
rule - - - - - - - - - -

Expected Change for THETA-EPS

know skill choose build rule
know - -
skill - - - -
choose -0.016 0.023 - -
build 0.017 -0.024 - - - -
rule - - - - - - - - - -

Completely Standardized Expected Change for THETA-EPS

know skill choose build rule
know - -
skill - - - -
choose -0.051 0.058 =&
build 0.047 -0.053 3 e
rule - - - - —— N~ - -
Maximum Modification Index is 0.42 for Element ( 3, 2) of THETA-EPS
CFA
Covariances
Y - ETA
know skill choose build rule
Dig.com 0.384 0.549 0.489 0.511 0.325
CFA

Factor Scores Regressions
ETA

know skill choose build rule

Dig.com 0.386 0.568 0.061 0.402 0.893
CFA

Standardized Solution

LAMBDA-Y
Dig.com
know 0.384
skill 0.549
choose 0.489
build 0.511
rule 0.325



Correlation

PSI

CFA

Completely Standard

LAMBDA-Y
Dig.com
know 0.722
skill 0.819
choose 0.815
build 0.755
rule 0.636
Correlation
Dig.com
1.000
PST
Dig.com
1.000
THETA-EPS
know
know 0.479
skill 0.192
choose - -
build - -
rule -0.352

NaN15IATITRUSEUBUaNSTAU

1. IUNATULNEA

Matrix of ETA

ized Solution

Matrix of ETA

skill choose build
8P 2

- - 0.335

== N 0.429
-0.334 - - -0.231

Time used 0.031 seconds

Group Statistics

%

ZAdNATMUNAIUYINRIATUTUNTH SPSS

gender | N | Mean | Std. Deviation | Std. Error Mean
TOTAL ¥1¥ 3113.5865 52126 .09362
AN 9313.7339 51573 .05348

0.596
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Independent Samples Test

Levene's
Test for
Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. (2- Mean Std. Error Difference
F Sig. t df tailed) | Difference | Difference | Lower | Upper
TOTAL  Equal
variances .017| .896|-1.375 122 172 -.14741 10724 | -35970 | .06488
assumed
Equal
variances
-1.367| 51.001 178 -.14741 10782 | -.36386| .06905
not
assumed

2. UUNAUNGNEI1VIUN

Descriptives

TOTAL
95% Confidence Interval
for Mean
Std. Std. Lower Upper
N Mean [ Deviation Error Bound Bound Minimum | Maximum
tech 15| 4.1442 31757 .08200 3.9684 4.3201 3.16 4.45
have 50| 3.6698 52875 .07478 3.5195 3.8201 2.38 4.75
non 591 3.6065 49990 | .06508 3.4762 3.7367 2.49 4.80
Total 1241 3.6971 51896 | .04660 3.6048 3.7893 2.38 4.80
Test of Homogeneity of Variances
TOTAL
Levene Statistic dfl df2 Sig.

3.185 2 121 .045
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ANOVA
TOTAL
Sum of
Squares df Mean Square F Sig.
Between Groups 3.521 2 1.760 7.195 .001
Within Groups 29.606 121 245
Total 33.127 123
Multiple Comparisons
Dependent Variable: TOTAL
Mean 95% Confidence Interval
Difference (I- Lower Upper
(1) major  (J) major J) Std. Error | Sig. Bound Bound
Bonferroni tech have 47442 .14562 .004 1209 8279
non 53777 .14303 .001 .1905 .8850
have tech -47442 .14562 .004 -.8279 -.1209
non .06335 .09508 1.000 -.1675 2942
non tech -53777 .14303 .001 -.8850 -.1905
have -.06335 .09508 1.000 -.2942 1675
Dunnett  tech have 47442 11097 .000 .1981 7507
13 non 53777 | .10468 .000 2754 .8001
have tech -47442° [ 11097 .000 -7507 -.1981
non .06335 09913 891 -1772 .3039
non tech -53777 | 10468 .000 -.8001 -2754
have -.06335 09913 891 -.3039 1772

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