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Abstract:

The paper aims at understanding the effects of teaching philosophy using
brainstorming on enhancing secondary school students’ critical thinking
skills. The researcher used a para-empirical method applying pre and after
application on the research group. The research group include (32)
secondary school students (Literature and Philosophy Stream) who were
chosen randomly. In order to test the hypotheses, the critical thinking test
of "Mohamed Anwar Ibrahim" introduced in (2013) as well as the
teacher’s guide were adopted. The former source is applicable to Algeria
after it was adapted by "Zayouche Ahmed" and the latter source was
conducted by the researcher. After the empiricism, the findings were
analyzed statistically using “T-Test”. As for comparing the pre-and post-
test, the program SPSS edition (20) was utilized. The impact strategy was
observed using "Cohen Model". The findings are as the following:

e There are statistical differences between students as far as the critical
thinking test pre and post-tests in favor with the post test.

e There are statistical differences between students as far as the critical
thinking test (Interpretation skill) in favor with the post-test.

e There are statistical differences between students as far as the critical
thinking test (Clarity in analysing facts skill) in favor with the post-
test.

e There are statistical differences between students as far as the critical
thinking test (Reckoning objective facts skill) in favor with the post-
test.

e There are statistical differences between students as far as the critical
thinking test (Comprehensing the relationship’s context skill) in
favor with the post-test.

e There are statistical differences between students as far as the critical
thinking test (Expression opinion skill) in favor with the post-test.

Keywords: Philosophy, Critical thinking skills, Brainstorming
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location: FAQ / effectSize

Rules of thumb on magnitudes of effect sizes

The scales of magnitude are taken from Cohen, J. (1988). Statistical power analysis for the
behavioral sciences (2nd ed.). Hillsdale, NJ: Lawrence Erlbaum Associates (see also here). The
scales of magnitude for partial w2 are taken from Table 2.2 of Murphy and Myors (2004).

There is also a table of effect size magnitudes at the back of Kotrlik JW and Williams HA
(2003) here. An overview of commonly used effect sizes in psychology is given by Vacha-Haase and
Thompson (2004). Whitehead, Julious, Cooper and Campbell (2015) also suggest Cohen's rules of
thumb for Cohen's d when comparing two independent groups with an additional suggestion of a d
< 0.1 corresponding to a very small effect.

Kraemer and Thiemann (1987, p.54 and 55) use the same effect size values (which they call delta)
for both intra-class correlations and Pearson correlations. This implies the below rules of thumb
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from Cohen (1988) for magnitudes of effect sizes for Pearson correlations could also be used for
intra-class correlations. It should be noted, however, that the intra-class correlation is computed
from a repeated measures ANOVA whose usual effect size (given below) is partial eta-squared. In
addition, Shrout and Fleiss (1979) discuss different types of intra-class correlation coefficient and
how their magnitudes can differ.

The general rules of thumb given by Cohen and Miles & Shevlin (2001) are for eta-squared, which
uses the total sum of squares in the denominator, but these would arguably apply more to partial
eta-squared than to eta-squared. This is because partial eta-squared in factorial ANOVA arguably
more closely approximates what eta-squared would have been for the factor had it been a one-way

ANOVA and it is presumably a one-way ANOVA which gave rise to Cohen's rules of thumb.

Effect Size

Correlation inc
Phi

Cramer's V

Difference in
arcsines

2

n

omega-squared

Multivariate
eta-squared

Cohen's f

Cohen's f

Cohen'sd

Cohen's ®

Use

r x ¢ frequency
tables

Comparing two
proportions
Anova

ANova; See

Field (2013)

one-way
MANOVA

one-way
an(c)ova
(regression)

Multiple
regression

Mediation
analysis

Multiple
Regression

t-tests

chi-square

Small

0.1

0.1 (Min(r-1,c-1)=1),
0.07 (Min(r-1,c-1)=2),
0.06 (Min(r-1,c-1)=3)
0.2

0.01

0.01

0.01

0.10

0.02

0.01

0.14

0.2

0.1

XXXVI

Medium

0.3

0.3 (Min(r-1,c-1)=1),
0.21 (Min(r-1,c-1)=2),
0.17 (Min(r-1,c-1)=3)
0.5

0.06

0.06

0.06

0.25

0.13

0.09

0.39

0.5

0.3

Large

0.5

0.5 (Min(r-1,c-1)
0.35(Min(r-1,c-1)=2)
0.29 (Min(r-1,c-1)=3
0.8

0.14

0.14

0.14

0.40

0.26

0.25

0.59

0.8

0.5
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Case Processing Summary

N

%

Cases

Valid

Total

Excluded®

90

0
90

100,0

,0
100,0

Reliability Statistics

Cronbach's
Alpha

N of Items

,786

63

Reliability Statistics

Cronbach's
Alpha

N of Items

,796

15

Reliability Statistics

Cronbach's
Alpha

N of Items

,783

1"

a. Listwise deletion based on all variables in the procedure.
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Reliability Statistics

Cronbach's N of Items

Alpha

849 16

Reliability Statistics

Cronbach's N of Items

Alpha

715 8

Reliability Statistics

Cronbach's N of Items

Alpha

791 13

Case Processing Summary

N %
Valid 90 100,0
Cases Excluded® 0 ,0
Total 90 100,0

a. Listwise deletion based on all variables in the

procedure.

Reliability Statistics

Value
Part 1
N of Items
Cronbach's Alpha Value
Part 2
N of Items

Total N of Items

Correlation Between Forms

,761
32°
,831

63

,781
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Equal Length

Spearman-Brown Coefficient

Unequal Length

Guttman Split-Half Coefficient

,850
,850
,843

a. The items are: Jsil, Jsdi3, Jsdl5, Jsdl7, Jsallg) Jisadi1],
J3all13, Jsall15, Ji5adl17, J5adl19, Jsadi21, JI3udi23, Ji5ali25, J)5udi27,
J5ad129, J15adl31, J13ud133, JI5ed135, J13di37, J15adI39, Jsadigd, JIsadl43,
J3adld5, J3alld7, Ji5al49, J5dl5], J3dI53, JI3udl55, Ji5ull57, J)5udi5g,

JsalBl, JsdI63.

b. The items are: Jlsd12, 34, J5adl6, J 518, Jlsadl10, Jsall12,

Jisadl14, Jall16, Ji5adl18, JI5adi20, J13d22, Ji3uli24, Ji5ali26, 150128,
J13d130, JI3ali32, Ji5adi34, J)5a136, J13d138, JI3dl40, Jisali42, J)sudid4,
J50146, J)50148, J1 5150, JI3ud152, J)5udl54, J1 5156, JI 50158, J) 30160,

: dali—2
QM\ (duall-1-2

Jisl62.
Group Statistics

Clial) N Mean Std. Deviation | Std. Error Mean

Ll 24 40,7083 2,11576 ,43188
S|

Lsal) 24 30,7500 1,91675 ,39125

Independent Samples Test
Levene's Test for
Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
) Difference
Sig. (2- Mean Std. Error
Sig. t df tailed) Difference | Difference Lower Upper
Sl Equal ,017 ,898 17,088 46 ,000| 9,95833 ,58275| 8,78532| 11,13135
variances
assumed
Equal 17,088 45,558 ,000| 9,95833 ,58275| 8,78501| 11,13166
variances
not
assumed
: et oSl éM‘—Z—Z
Correlations
¢ sanall 5)leel 5 )lea2 5 )le3 5 )led 5«5

Pearson Correlation 1 575" 322" 495" 222" 562"
¢sadl  Sig. (2-tailed) ,000 ,002 ,000 ,035 ,000

N 90 90 90 90 90 90

XL




Pearson Correlation 575" 1 243" ,047 -,023 -,052
sl Sig. (2-tailed) ,000 ,021 ,663 830 626
N 90 90 90 90 920 90
Pearson Correlation 322" 243" 1 -,103 -,024 -,126
542 Sig. (2-tailed) ,002 ,021 334 822 237
N 90 90 90 90 920 90
Pearson Correlation 495" ,047 -,103 1 -,068 ,146
5,43 Sig. (2-tailed) ,000 663 334 521 ,170
N 90 90 90 90 920 90
Pearson Correlation ,222* -,023 -,024 -,068 1 -,021
s)leed  Sig. (2-tailed) ,035 830 822 521 844
N 90 90 90 90 920 90
Pearson Correlation 562" -,052 -,126 ,146 -,021 1
5,45 Sig. (2-tailed) ,000 626 237 170 844
N 90 90 90 90 90 90

**_Correlation is significant at the 0.01 level (2-tailed).

*, Correlation is significant at the 0.05 level (2-tailed).

t AU Gaall-3-2

el 8Ll 0810 A pallg 58 S o BLEY) cdlalaa a1

15 )lge

15 ke Pearson 1

Correlation

Sig. (2-

tailed)

N 90
1J) 5l Pearson 438"

Correlation

Sig. (2- ,000

tailed)

N 90
20 5l Pearson 267

Correlation

Sig. (2- ,011

tailed)

N 90
315l Pearson 596~

Correlation

Sig. (2- ,000

tailed)

N 90
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40150

515l

613l

715l

8U15ud

9! 5

1015

111 3l

121 3

130150

14015

1501

Pearson
Correlation

Sig. (2-
tailed)
N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation

Sig. (2-
tailed)
N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation

Sig. (2-
tailed)
N

Pearson
Correlation

Sig. (2-

,253

,016

90
485"

,000

90
,305"

,003

90
266"

,011

90
648"

,000

90
,308”

,003

90
541"

,000

90
553"

,000

90
269

,010

90
,300

,004

90
,328

,002

90
494

,000

XL



tailed)
N

90

**_Correlation is significant at the 0.01 level (2-tailed).

*, Correlation is significant at the 0.05 level (2-tailed).

sl and b B §lgal A0Sl Al

25 )len

25 )l Pearson 1

Correlation

Sig. (2-

tailed)

N 90
161 3 Pearson 525"

Correlation

Sig. (2- ,000

tailed)

N 90
17J) 5 Pearson 7217

Correlation

Sig. (2- ,000

tailed)

N 90
18J) 3l Pearson 457"

Correlation

Sig. (2- ,000

tailed)

N 90
19J) sl Pearson 432"

Correlation

Sig. (2- ,000

tailed)

N 90
20J) 5l Pearson 569"

Correlation

Sig. (2- ,000

tailed)

N 90
21J) 5l Pearson 571"

Correlation

Sig. (2- ,000

tailed)

N 90
221 3l Pearson 498"

Correlation

Sig. (2- ,000

tailed)

N 90
23J) 5l Pearson 562"

Correlation

Sig. (2- ,000

tailed)

N 90
24) 51 Pearson 5427

Correlation
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Sig. (2- ,000

tailed)

N 90
250) 5l Pearson 4517

Correlation

Sig. (2- ,000

tailed)

N 90
26J) 5l Pearson 5417

Correlation

Sig. (2- ,000

tailed)

N 90

**_Correlation is significant at the 0.01 level (2-tailed).

*, Correlation is significant at the 0.05 level (2-tailed).

i gagall (3HEaY @) §jlgal ALK Aayally 5,8 IS o Bl Y CDlalea ad-3

35 _lee

35l Pearson 1

Correlation

Sig. (2-

tailed)

N 90
27J) ) Pearson 358"

Correlation

Sig. (2- ,001

tailed)

N 90
28J) 5l Pearson 483"

Correlation

Sig. (2- ,000

tailed)

N 90
29J) sl Pearson 527"

Correlation

Sig. (2- ,000

tailed)

N 90
30U sl Pearson 654"

Correlation

Sig. (2- ,000

tailed)

N 90
311 sl Pearson -,236

Correlation

Sig. (2- ,025

tailed)

N 90
3215l Pearson 595"

Correlation

Sig. (2- ,000

tailed)

N 90
33J) gl Pearson 469"

Correlation
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Sig. (2- ,000

tailed)

N 90
341 el Pearson 638"

Correlation

Sig. (2- ,000

tailed)

N 90
351 uall Pearson 232"

Correlation

Sig. (2- ,028

tailed)

N 90
36J) 3l Pearson 447"

Correlation

Sig. (2- ,000

tailed)

N 90
37J) 3 Pearson 535"

Correlation

Sig. (2- ,000

tailed)

N 90
38J1 5l Pearson 677"

Correlation

Sig. (2- ,000

tailed)

N 90
39J) 5l Pearson 457"

Correlation

Sig. (2- ,000

tailed)

N 90
40J) sl Pearson 654"

Correlation

Sig. (2- ,000

tailed)

N 90
41 5 Pearson 665

Correlation

Sig. (2- ,000

tailed)

N 90
42J) 3l Pearson 562"

Correlation

Sig. (2- ,000

tailed)

N 90

**_Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).

il ABall Us) 5ylg-al 408 Ao jally 5,8 (S (LN cBlalaa a4

45 )len

45 Jga Pearson 1
Correlation
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43015

440 )

450 5

46015

47015

48015

49J) 5

501 s

Sig. (2-
tailed)
N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation

Sig. (2-
tailed)
N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation

Sig. (2-
tailed)
N

90

,632

,000

90
596"

,000

90
,633

,000

90
655"

,000

90
,618

,000

90

3

,652

,000

90
,701

,000

90
-,448"

,000

90

**_Correlation is significant at the 0.01 level (2-tailed).

*, Correlation is significant at the 0.05 level (2-tailed).

ts L) B el §ylgal A0 Aajallg 5,88 Sy Sl Y cDlalas 25

55 jlga

55 )lee Pearson 1
Correlation

Sig. (2-
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51015

5201 5l

53J) 5

54J) 5.

550150

56J) 5

57J) sl

581 sl

591 sl

60J1 31

61015

tailed)
N

Pearson
Correlation

Sig. (2-
tailed)
N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
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**_Correlation is significant at the 0.01 level (2-tailed).

*, Correlation is significant at the 0.05 level (2-tailed).
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(T test) cila i

Tests of Normality

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
pre 116 32 200 ,957 32 220
post ,106 32 ,200° ,978 32 735
*, This is a lower bound of the true significance.
a. Lilliefors Significance Correction
A pl) Silsn 49 pedlid

Paired Samples Statistics

A gd) adlyvie)

sy s jileg

Mean N Std. Deviation | Std. Error Mean
gl 37,5000 32 3,50115 ,61892
Pair 1
(sl 33,2188 32 3,96545 , 70100
Paired Samples Correlations
N Correlation Sig.
Pair1 (=l & Jlall 32 ,638 ,000
Paired Samples Test
Paired Differences t df Sig. (2-
tailed)
Mean Std. Std. Error | 95% Confidence Interval of
Deviation Mean the Difference
Lower Upper
gl -
Pair 1 4,28125 3,20518 ,56660 3,12566 5,43684 7,556 31 ,000
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Paired Samples Statistics

,"i:,ﬁm/ ‘i:g.‘é J.i.f/-z

Mean N Std. Deviation | Std. Error Mean
gandl 8,8438 32 1,62856 ,28789
Pair 1
Sl 7,9063 32 2,29107 ,40501
Paired Samples Correlations
N Correlation Sig.
Pairl & Jlal 32 ,512 ,000
Paired Samples Test
Paired Differences t df Sig. (2-
tailed)
Mean Std. Std. Error 95% Confidence Interval of
Deviation Mean the Difference
Lower Upper
sl -
Pair1 - ,93750 2,51367 44436 ,03122 1,84378 2,110 31 ,043
LU 4w 4iN-3
- rea -
Paired Samples Statistics
Mean N Std. Deviation | Std. Error Mean
gl 6,7188 32 1,39664 ,24689
Pair 1
(sl 5,9688 32 1,35562 ,23964
Paired Samples Correlations
N Correlation Sig.
Pairl =l & Jlal 32 ,583 ,000




Paired Samples Test

Paired Differences t df Sig. (2-
Mean Std. Std. Error | 95% Confidence Interval tailed)
Deviation Mean of the Difference
Lower Upper
Pair sl -
, 75000 1,75977 ,31109 ,11554 1,38446| 2,411 31 ,022
1 Sl
4 4 - -
Paired Samples Statistics
Mean N Std. Deviation | Std. Error Mean
gl 9,8750 32 1,71803 ,30371
Pair 1
Sall 9,2813 32 1,65070 ,29180
Paired Samples Correlations
N Correlation Sig.
Pairl (=l & Ja 32 ,683 ,000
Paired Samples Test
Paired Differences t df Sig. (2-
i tailed)
Mean Std. Std. Error | 95% Confidence Interval
Deviation Mean of the Difference
Lower Upper
Pair sl -
) ,59375 2,15316 ,38063 -,18255 1,37005| 1,560 31 ,129
1 Ll
- I3 * e *
Il s Jdl)-5
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Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
gandl 5,9375 32 ,91361 ,16150
Pair 1
Sl 5,1875 32 1,11984 , 19796
Paired Samples Correlations
N Correlation Sig.
Pairl1 =l & Al 32 ,651 ,000
Paired Samples Test
Paired Differences t df Sig. (2-
] tailed)
Mean Std. Std. Error | 95% Confidence Interval of
Deviation Mean the Difference
Lower Upper
Pair sl -
, 75000 1,48106 ,26182 ,21602 1,28398 2,865 31 ,007
1 Sl
g g - .
~eudldd/ ua ﬂ/—G
Paired Samples Statistics
Mean N Std. Deviation | Std. Error Mean
gl 6,1250 32 2,33832 ,41336
Pair 1
Shdll 4,8750 32 2,28247 ,40349
Paired Samples Correlations
N Correlation Sig.
Pair1 (=l & Jlall 32 ,615 ,000
Paired Samples Test
Paired Differences t df Sig. (2-
tailed)
Mean Std. Std. Error | 95% Confidence Interval
Deviation Mean of the Difference
Lower Upper
Pair (ol - 1,2500
1 L 2,89605 ,51195 ,20586 2,29414 | 2,442 31 ,021

LIl



LI



