Chapter 3

Preliminary Data Analysis

In this chapter we describe the preliminary data analysis for our study. We begin with
a description of the databasc structure. Next we show frequency distributions of the
basic variables of interest. Finally we show graphs and tables summarizing the

associations between the determinants and the outcomes.

3.1 Description of the Database

Figure 3.1 shows the structure of the database. The data are stored in MS Access as
two tables, student and behaviour. The student table has a record for each student,
indexed by an ID field, and contains demographic information about the students. The
behaviour table conlains their responses to the 42 questionnaire items. Since each
response item has data of the same type (i.c., an integer from 1 to 5 giving the
student’s response to the specified quc'stionnaire item), these data are stored as
separate records for cach combination of student and item, and thus has the composite
index (ID, item). |
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Figure 3.1: Relational database siructure

17



18

2.2 Summary of Student Data

Figurc 3.2 shows the disizribution of the nine determinant variables. This result shows
the numerical summaries and histograms of these variables for 196 high schaol
students in Songkhla province, Thailand. The mean and standard deviations are not

particularly meaningful.

_ cal variable size mean stdev ékew kurt min max
? 1 - 1D 196 |109.786| 63.286| D.OV4| -1.158 i 221
2 sex 186} 1.673 0471 -0.746| -1.459 1 2
3 grade 186 1.944| 0798 0.101| -1.423 1 3
74 program 188 2.276| 1.1938] 0.324] -1.437 1 4_
5 GPA 1861 2,097 O0.741) -0.157) -1.18 1 3
B SchoolSize 1961 2.0411 0981 0.346| -1.162 1 4
7 FQceup 196 2.52 1.58| 0.581| -1.223 1 5
8 MOccup 1€8) 2.899) 1.5977 0386 -1.373 1 5
9 Famine 1986 1.99| 0955 0627 -0.505 1 4
10 NSibs 196( 2.3571 0.698¢ -082| -0.768 1 3
Lea;_ning style of high school students in Songkhta Province
province .

Figure 3.2: Summaries of demographic variables

Table 3.1 shows the detailed distributions of each determinant. A total of 132 students
(67.4%) were female, and 64 were male. The percentages in grade 4, 5 and 6 were
approximately the same. The program composition of students compriscd 36.7%
Science-Mathematics, 23.5% English-Mathematics, 15.3% English-French and 14.5%
General. For grade point average (GPA), 37.3% were between 2.0-2.99, 32 6% less
than 2.0 and 23.0% 3.0 or more. 39.3% students were at large schools, 30.1% at
average schools, 24.0% at medium-large schools and 6.65% at small schools. The
father's occupation composition of students comprised 38.8% in agriculture, 20.4%
labour, 17.4% officials and 13.8% commerce. For mother's occupation 34.2% were in
agriculture, 20.9% commcree, 16.8% labour and 12.3% officials. Almost 37% had
family incomes less than 10,000 baht/month, 34.2% between 10,000-29,000
baht/month, 18.9% between 30,000-49,000 baht/month, and 8.7% more than 50,000



baht/month. 48.5% had more than one sibling, 37.8% had one, and 12.8% had no

brothers or sisters.

Determinant Category Count Percentage
Gender Male 64 32.65
Female 132 67.35
Grade Grade 4 68 34.69
Grade 5 71 36.22
Grade 6 37 29.08
Program Science/Maths 72 36.73
English/Maths 46 23.47
- English/French 30 15.31
General 48 14.19
GPA. 3.0° 45 22.96
2.0-2.99 87 44,38
2.0- 64 32.65
School Size Large 77 39.28
Medium-Large 47 23.98
Average 59 30.10
Small 13 6.63
Father's Occupation Agriculturc 76 38.78
Labour 40 20,41
Commeree 27 13.78
SOEs 8 4,08
Official 34 17.35
Other 11 5.61
Maother's Occupation Agriculture 67 34.18
Labour 33 16.84
Commerce 41 20.92
SOEs 2 1.02
Official 24 1.24
Other 29 14.80
Family Income 10,000 B 37.25
10,000-29,000 69 35.20
30,000-49,000 37 18.88
- 50,000" 17 8.67
Number of brothers & sisters . 0 25 12.76
1 75 38.78
2" 95 48.47

Table 3.1 Distribution of studenis by delerminent variables




3.3 Summary of Questionnaire Responses

The questionnaire is composed of 42 items. These items arc grouped into six learning

styles as foliows:

Learning style 1 (Independent):

Q1: Tam confident that I can learn every subject.
Q7. Tdo every assessment successfully on my own.
QQ13: 1 can decide which topic is important. _
Q19: I choose to learn only more interesting topics.
Q25: 1 always work by mysclf before class.

Q31: I always scck for other knowledge by myself.
Q37: 1 know best what I should do in every subject.

Learning style 2 (Avoidance):

Q2: 1 {feel bored during classroom activities.

Q8: 1rejoice when the lesson is cancelled.

Q14: I never give any attention to some subjects.
Q20: I don't like the teacher asking me questions.
Q26: The subjects we learn are not useful in practice.
Q32: I attend classes only because of duty. _
(038: Answering questions, [ avoid the teacher’s eyes,

Learning style 3 (Collaborative):

Q3: I prefer group rather than individual activities.
Q9: T learn better discussing with my classmates.
Q15: Group learning helps me with social interaction.
Q21: 1 prefer discussing topics outside the classroom.
Q27: I prefer teachers who cneourage students.

Q33: My friend's help me understand my work better.
Q39: I try to achicve the best teamwork outcomes.

Learning style 4 (Dependent):

Q4: The text books are enough for my Icarning.
Q10: T try to do every assignment. |

Q16: I prefer exams that come from the textbook.
Q22: 1 ask the teacher before doing any activities.
Q28: T don't like activities not covered in text books.
QQ34:The teacher is the best person to plan things.
(Q40:Teachers shouldn’t encourage students opinions.
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Learning style 5 ( Competitive):
Q5: Iam very glad when I score better than others.
Q11: I'try to solve problems at the first atlempt.
Q17: T have to compete to achieve my score.
Q23: I need to show everybody my best score.
Q29: 1 try to do activities rapidly and finish first.
(Q35: I must compete for the teacher’s attention,
Q41: Tlike to help other students without reward.

Learning style 6 (Participant):

Q6: Ialways give my opinion in the classroom.
(Q12: 1 always learn something in every class.

(Q18: 1 don't like to be absent from class & miss work.
Q24: 1 do my best in all activitics.

Q30: When 1 pet the schoolwork I do it immediately,
Q36: Classroom activities are very interesting,

Q42: 1 try to the best of my ahility in every subject.

Figure 3.3 shows the numerical summaries and histograms of these outcomes for the

196 responscs sampled from high school students in Songkhla province.

The responses were multiple choices as follows:

1: never, 2: sometimes, 3:moderately, 4: often, 5: always

The mean and standard deviation may not be the most appropriate measures, given the
ordinal rather than interval nature of this cutcome variable. However, the results show
the highest scores for items 15 (“Group learning helps me to be responsible for social
interaction™) and 16 (“I prefer exams that come from the text books™). And the lowest
scores were obtained for items 38 (“I will not look at the teacher’s eyes when I'm
answering a question”) and 40 (“1 think teachers who encourage student’s opinions

are the worst”).
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Figure 3.3: Histograms and numerical summaries of response variables

3.4 Factor Analysis

Factor analysis is used to reduce the number of outcome variables. There are 196

observations correspoﬁding to the 42 questionnaire items in these data. In this analysis
missing values are replaced by the median valuc for each response. We tried fitting 5,
6, 7, 8 and 9 factors, using maximum likelithood. Table 3.2 shows the results for the

goodness-of-fit tests in each case. We see that good fits resuit, in the sense that the p-

values are greater than 0.05, from the models with 8 and 9 factors. Ho'wever, even




though the errors still contain information, the model with only five factors is most

casily interpretable. For this reason we have selected this model for [urther analysis.

Numberof | Chi- d&f value
factors Squared P
5 802.24 661 0.0001
6 722.88 624 0.0037.
7 653,16 588 0.0319
& 588.08 553 0.1460
9 531.29 519 0.3449

Table 3.2: Resulis for goodness-of-fit tests of factor models

The validation of the questionnaire among the students is shown in the reliability

analysis in Table 3.3.There were only two items with questionable reliabilily, and

23

omitting them from their factor group causcs Cronbach’s alpha coefficient to increase

slightly.

The factor loadings for each questionnaire item after varimax rotation of the factors

are shown in Table 3.4. Loadings having magnitudes less than 0.2 are omitted from

this table, except for item 3 where no loading exceeds this amount. Higher loadings

are highlighted with shading. The factor analysis thus clusters the items into five

groups, where each group comprises a different set of questions. After omitting the

two unreliable items, the results from the factor analysis are as shown in Table 3.3

(sorted by loading).
Factor Initial alpha On;i.tted ftem Final alpha
1 0.7375 3 0.7522
2 0.7074 32 0.7196
3 0.6891 - 0.6891
4 0.5826 - 0.5826
5 0.5921 - 0.5921

Table 3.3 Reliability analysis for 5 factors with 42 items.
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Factor ]

Questionnaire Item

I am confident that [ can learn every subject.

1 feel bored during classroom activities.

I prefer group rather than individual activities.

The text books are enough for my learning.

I am very glad when I score better than others.

I always give my opinion in the classroom.

I do every assessment successfully on my own.

I rejoice when the lesson is cancelled.

0. Tlearn better discussing with my classmates.

10.1 try to do cvery assignment.

1L.Itry to solve problems at the first attempt.

12.] always learn something in every class.

13.1 can decide which topic is important.

14.] never give any attention to some subjecis. -

15.Group leaming helps me with social interaction.
16.1 prefer cxams that come from the textbook.

117.1 have to compete to achieve my score.

18.1 don't like to be absent from class & miss work.

19.] choose to learn only more intercsting topics.

20.1 don't like the teacher asking me questions.

21.I prefer discussing topics outside the classroom.

22.1 ask the teacher before doing any activitics.

23.I need to show everybody my best score.

24.1 do my best in all activities.

25.1 always work by mysclf before class.

26.1he subjects we learn are not uscful in practice.

27.1 prefer teachers who encourage students.

28.I don't like activities not covered in text books.

29.1 try to do activities rapidly and finish first.

30.When I get the schoolwork I do it immediately.

31.1 always scek for other knowledge by myself.

321 altend classes only because of duty.

33 .My friend's help me understand my work better.

34.The teacher is the best person to plan things.

35.1 must compete for the teacher’s attention.

36.Classroom activitics are very inferesting.

37.1 know best what I should do in every subject.

38 Answering questions, I avoid the teacher’s eyes.

391 try to achieve the best teamwork outcomes.

40.Teachers shouldn’t encourage students opinions.

41.1 like to help other students without reward.

42 1 try to the best of my ability in every subject.

G N

Table 3.4: Varimax-rotated loadings greater than 0.2 jor the five-factor model
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. . Factor
Questionnaire Item 1 5 3 4 5

36.Classroom activities are very interesting. 0507 0.306

39.Itry to achieve the best teamwork outcomes. 0.302

42 .1 1ry to the best of my ability in every subject.
30.When I get the schoolwork I do it immediately.
31.I always seek for other knowledge by myself.
18.1 don't like (0 be absent from class & miss work.
21,1 prefer discussing topics outside the classroom.
33.My friend's help me understand my work better,
29.1 try to do activities rapidly and finish first.
22.1 ask the teacher before doing any activities.

1. Tam confident that I can learn every subjcct.
6. lalways give my opinion in the classroom.

9. 1learn better discussing with my classmates.
27.1 prefer teachers who encourage students.

24.1 do my best in all activities.

10.1 try to do every assignnent.

5. Tam very glad whea [ score betier than others.
13.1 can decide which topic is important.

11.11rv to solve problerms at the first attempt.
37.1 know best what 1 should do in every subject.
35.1 must compete for the teacher’s attention.
25.1 always work by myself before class.
40).Teachers shouldn’t encourage students opinions.
41.1 like to help other students without reward.
26.The subjects we learn are not useful in practice.
19.1 choose to learn only more interesting topics.
38.Answering questions, T avoid the teacher’s eyes.
7. I do every assessment successfully on my own.
28.1 don't like activities nol covered in text books.
8. Irejoice when the lesson is cancelled.

14.1 never give any attention to some subjects.

23.1 need to show everybody my best score.

20.1 don't like the teacher asking me questions,

2. 1 feel bored during classroom activities.

34.The teacher is the best person to plan things.
16.1 prefer exams that come from the textbook.

0.274

1 0.247

12.1 always learn something in every class.. 0.327

4. The text books are enough for my learning.

15.Group learning helps me with social interaction. 0.256
17.1 have to compele to achieve ny score. 0.246

Table 3.5: Varimax-rotaled loadings greater than 0.2 for the five-factor model, sorted



The questionnaire items are thus grouped inlo factors as follows.
1.

h

Q18: T don't like to be absent from class and miss work.
Q21: I prefer discussing topics outside the classroom.
Q221 ask the teacher before doing any activities.

Q29: I try to do activities rapidly and finish first.

Q30: When 1 get the schoolwork I do it immediately.
Q31: I always seek for other knowledge by myself.
Q33: My fricnd's help me understand my work better.
Q36: Classroom activities are very interesting.

Q39: [ try to achieve the best teamwork outcomes.
Q42: I try to the best of my ability in every subject.

Q1: I am confident that I can learn every subject.
Q5: Iam very glad when [ score better than others.
Q6: 1always give my opinicen in the classroom.
Q9: 1leamn beiter discussing with my classmates,
Q10: I try to do every assignment.

Q11: Itry to solve problems at the [irst attempt.
Q13: 1 can decide which topic is important.

Q24: T do my best in all activities.

Q27: 1 preler teachers who encourage students.
Q37: L know best what I should do in every subject.

Q7. 1do every assessment successfully on my own.
QQ19: I choose to learn only more interesting topics.
Q25: I always work by myself before class.

(Q26: The subjects we learn are not useful in practice.
Q28: I don't like activities not covered in text books.
035: 1 must compete for the teacher’s attention.

Q38: Answering questions, [ avoid the tcacher’s eyes,
Q40: Teachers shouldn’t encourage students opinions.
Q41: 1 like to help other students without reward.

Q2: I feel bored during classroom activities.
Q8: Ircjoice when the lesson is cancelled.

Q14: I never give any attention to some subjects.
Q20: I don't like the teacher asking me questions.
Q23: I need to show everybady my best score,

Q4: The text books are enough for my learning.

Q12: T always learn something in every class.

Q15: Group learning helps me with social interaction.
(Q16: I prefer exams that come from the textbook.
Q17: I have to competc to achieve my score.

(Q34: The teacher is the best person (o plan things.

26
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From the results we can see that all the guestions in factor one indicate that students
are cooperative to the learning style. Therefore we named factor one “Collaborative”.
All the questions in factor two are related (o students being optimistic about learning.
Therefore we named this factor “Like to learn”. All questions in factor three indicate
that students are independent. Therefore we named this factor “Independerni”. All
questions in factor four indicate that students are pessimistic about learning. Therefore
we named this factor “Hates to learn”. All questions in factor five indicate that
students arc not producing original ideas about learning. Therefore we named this

factor five “Not creative”.

Based on these results, we created five indexes by taking the average score for each
student based on all the items in each of the five factors. Next we look at the
relationships between these indexes, as shown in Figure 3.4. We can sce that the Zike
to learn factor and collaborative factor have the strongest relationship (correlation
coefficient r = 0.583) and hate to learn factor and collaborative factor have the

weakest relationship (r =—0.057).

Learning style of high schocl siudents in Songkla province
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Figure 3.4: Scatterplot matrix showing relation between each fmfr of factor indexes



3.5 Comparison Between Each Factor and Each Determinant
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Next we will look at the comparison between each factor and each determinant using

one-way anova.

Table 3.6 shows a summary of the p-values from the one-way anova comparing each

of the six outcome factors (obtained from the tactor analysis) and each of the nine

determinants. First, we see that program is important for the collaborative and hate to

learn factors. Sccond, grade is important for the like fo learn factor. Finally, GP4 is

important for the independent factor and school size is important for the not creative

factor.

Factor Sex | Grade ;?I; GPA SZ?;;O! F:(E%zs g‘gﬂ;}z IP;laCl(I:Iir!l}; b?ﬁ:%i
Collaborative| 0.739 0.872 | 0.393 | 0.058 0.2;
Like (o learn | 0.120 0.639 | 0.114 | 0.569 | 0.104
Independent | 0.097 0,329 {0001 1000030 024 0.157 | 0.748 | 0.142 | 0.068
Hate to learn | (.821 | 0.818 % 0.267 | 0.529 | 0.407 | 0.787 | 0.583 | 0.947
Not creative | 0.212 | 0.767 )0.921 0.500 § 0.090 | 0.773 | 0.426 { 0.091 | 0.594

Table 3.6 p-value of each factor variable and each determinant

Next, we show confidence intervals and box plots for these comparisons. Figure 3.4

shows the one-way anova analysis of collaborative learning style with program. airs

of means with p-values greater than (.05 based on the Kramer-Tukey multiple

comparison method are joined. So we see that the only programs that show a

difference with respeci to the collaborative factor are the general and science-

mathematics programs. Students taking the general program have lower collaborarive

scores than those in the science-mathematics program.
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Figure 3.4: C'ozhparison of collaborative with program

Figure 3.5 shows the determinant for the /ike (o learn learning style among the

students, It shows that the students in grade 4 have greater preference for the like fo

fearn learning style than those in grade 6.

—
Means & 95% Confidence Infervals Box Plots
rms diff | ; graded
graded
= grades i
grades -
grade6 aradet
1 15 2 25 3 35 s 45 5 '
Like to learn | Like to leam ]’

Figure 3.5: Comparison of like to learn with grade

Turning to the independent factor, it found that the only program that show a

difference with respect to the independence factor are the english-french, english-

mathematics and general program. Students taking the cnglish-french program have

lower independence score than those in the general and english-mathematics program

respectively. As shown in Figure 3.6

Means & 95% Confidence Intervals
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Figure 3.0; Comparison of independence with program
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Figure 3.7 shows that the independent learning style is also determined by GPAs.The

students with GPAs less than 3.00 have higher scores in this leamning style and the

students with GPAs of 3 or more, as shown in

Means & 95% Confidence Intervals

rms diff + : ;

3.00+ '

12,00-2.99

2.00- 5|
. ;o5 2 23 3 35 o as s
| . Independent

BaxPluts. '
2.00- ' | . ‘

1.5 2 2.5 3 35

Independent

Figure 3.7: Comparison independence with GPA

Figure 3.8 shows that the independent learning style is also determined by the school

size. While no pairwaisc ditferences achieve statistical significance according to the

Kramer-Tukey criterion, there is some evidence that the scores for independent

Icarning style of students in median-large and average schools are greater than the

scores of the students in small and large schools.

Means & 95% Confidence Intervals

|

Box Plots

rms diff | large
farge med-large :
med-large
average ; average e
smal ‘ smali o : ;!
Iots 2 25 3 35 4 45 s | Pk 225 3 35 4 45 S
Independent b Independent

Figure 3.8: Comparison of independence with school size

Figure 3.9 shows the result for the hate o Jearn learning style of students. It shows

that the students in science-mathematics program have the most hatred of learning.
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Figure 3.9: Comparison of hate to learn with program

- - ,—__.—_‘
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Table 3.7 shows the comparison between each factor and cach determinant adjusted

for the determinant having the minimum p-value from the one-way anova. We use

two-way anova for this analysis.

When we adjusted the GPA value by program, it shows that the students with GPA

value less than 2.00 havc hate to learn learning style greater than the group of 2,00-
2.99 and 3.00 or more (Figure 3,10).

Factor . Pro Scheol Fa's_ Mo's Family No.of
Jadjusted for | Sex | CGrade | oo | GPA L o0 | Occu- | Oceu -{[pcomelbrother
pation | pation - sister

Collzborative

forogram | 0448 | 0167 1 - | 0.958 | 0.365 | 0.946 | 0.659 | 0246 | 0.296
Like to learn

o 0.120 | - |0821]0076|0874 ! 0555 0.0991 0.618 | 0.115
Independent 1} 010 0457 [ 0.109 | - | 0127 | 0.347] 0.976! 0.117 | 0.246

/GPA
Hate to learn . " -

jorogram | 0813 | 0.634 | - 00 0.437 | 0204 | 0.489| 0.662 | 0.977
‘i 1
Rotereave | ool 6714 0.140 | - | 08421 0.426(0.112 ! 0.678

/school size

0.294

Table 3.7: P-value of each jfuctor & determinant adjusted for most significant covariale
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Means & 95% Confidence Intervals Box Plots
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2.00- - 2:00- R
.] Pous 2 25 3 35 4 45 s | 1 5 2 25 3 35 4 45 5
| Hate to learn adjusted for program _I | Hate o learn adjustf:d for program

Figure 3.10: Comparison of hate to learn with GPA adjusted for program
Qur findings may be summarized as follows.

From the preliminary results we can group 42 items into five faclors. The reliability

analysis showed that two of these items could be omitted.

The factors are correlated with each other. The highest correlation is 0.58, which is

between the cellaborative and [ike fo learn factors.

The program determinani is the strongest associated of any outcome factor. It is
assoclated of both the collaboraiive and hate fo learn factors, Students taking the
general program have lower scores on the collaborative factor, students taking the
englihs-french have lower score on the independent factor and students taking the
science-maths have high scores on the hate to learn factor, After adjusting for any

statistically significant covariates, only one other determinant is found to prediet an

outcome factor. It is found that GPA score is a predictor of the Aate fo learn style after

adjusting for the effect of program, with the students with lower GPAs having higher

hate to learn scores.




