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PROJECT OUTLINE

Domain Information
Dataset: Extraction, Features and possible values
Preprocessing: Statistics, missing values, outliers

> W oe

Analysing Data

« To make pattern analysis:
«  Segmentation, clustering, PCA

« To find explanations:
-  Classification, regression, deviation analysis.

5. Result Interpretation / Evaluation
6. Future Work




1. DOMAIN INFORMATION

« Aim of the project is to analyze and understand which
factors are more effective for scientific thinking skills for
university students.

« To understand these factors 1 survey and 4 different
psycholohical tests are done to 409 students.




1. DOMAIN INFORMATION

Survey results give demographical information about the
students, whereas other tests give scientific results about
thinking skills of the students.

The information gathered from analysis are evaluated by
Assoc. Prof. Dr. Gunseli Orhon from Akdeniz University
Institute of Social Sciences Department. She is the expert
of this domain and owns the dataset.




2. DATASET : DATA EXTRACTION

Attitude test towards school: Academic support:

» Okulda alinan egitim hayattaki basariy1 garantiler. » Okulda hocalarim bana destek veriyor

* Okulda alinan egitimle gercek yasamdaki basari iligkili degildir. + Okulda gerek duydugum destegi goriiyorum

* Cevremde mesleklerinde basaril olan kisilerin iyi okul deneyimleri var. + Okulda sorun yagadigim zaman hocalarim bunu fark ediyor

» Bence okul zaman kaybidir. (Negative sentence) + Okulda akademik danismanimdan memnunum.

e Okulun en 6nemli yatirim oldugunu diisiiniiyorum. * Okuldaki akademik yagsam benim igin hayal kirikligi (Negative meaning)
+ Okulda alinan egitim bir insanin kaderini belirler. * Gerek duydugum her zaman, hocalarima ulagabilirim.

* Okula gitmekten genelde keyif alirnm. .

* Okula gitmekten hoglanmiyorum.

* Ailem her zaman iyi egitimin 6nemli oldugunu diistniir. Academic satisfaction:

* Su anda okulu biraksam hayatimda 6nemli bir degisiklik olmaz. + Okulda istedigim bilimsel ortami bulamiyorum

* Bence okul her insan igin gereklidir. « Okulum tam da hayal ettigim gibi bir bilimsel altyapi sunuyor
* Okul kazandirmasi gereken o6zellikleri kazandiramiyor. + Okulda iyi 6grendigimi hissediyorum

o .. ¢ Okulum benim 6grenme ihtiyaglarimi umursamiyor

e Okulda mutsuzum

Scientific thinking test: .

* Olaylara bakarken her zaman bilimsel diisiinmeye ¢alisirnm

+  Bence bilim evrenin sirlarini agiklar Negative meaning scores are inreversed for evaluation:
* Bence bilimle ¢6ziilemeyecek sorun yok .
* Inversion done:

e 125,224
o . e 521,422

* Bence bir sorunu ¢6zmenin anahtarn analiz etmektir.




2. DATASET :
ATTRIBUTES AND POSSIBLE VALUES

« There are 408 rows and all 71 features are integers:

« Nominal Features (Demographic data from survey results):

- SED . Socio-Economical Level of the subject. (1..3)
- GENDER : Gender. (MALE / FEMALE)
- M_EDU . Educational status of subject’s mother. (1..5)

F EDU . Educational status of subject’s father. (1..5)




2. DATASET :
ATTRIBUTES AND POSSIBLE VALUES

« There are 408 rows and all 71 features are integers:

« AT1..12 . Attitude test towards school. (1..5)
« AK1..30 . Academic support test. (1..5)
- AS1.5 : Academic satisfaction scale. (1..5)

- SC1..20 . Scientific thinking skills test. (1..5)




2. DATASET : DATA CONTENT

Occurances table:

Row ID 5 GENDER |_L_GFND... | & SED I SED_... | & M_EDU | | M_ED...J_S_E_EDU I F_EDU...
Rowo FEMALE 207 1 147 3 130 3 179
Rowl MALE ROl 3 143 4 101 4 124
Row2 ? ? 2 118 2 09 3 54
Row3 ? ? ? ? 1 40 2 31
Row4 ? ? ? ? ] 38 ? ?
Rows ? ? ? ? ? ? ? ?
Allmost uniformly distributed None of the father education status is 1
I AT1 b ATL ... | | AT2 I ATZ2_... | | AT3 I AT3_... | | AT4 I AT4_... | | ATS I ATS_...
3 132 1 152 3 117 3 a7 3 113
4 115 2 112 ] 107 2 95 4 106
2 37 3 a9 4 a3 1 a9 3 104
5 52 4 38 2 50 4 72 2 47
1 52 3 7 1 41 ] 54 1 38

Test results’ occurancies looks normal..




Attitude test towards school AT1.. AT12

DATA CONTENT BOX PLOT

2. DATASET

AT12

AT3 AT4 ATE ATE ATT ATE ATQ AT10 AT11

AT2

AT1

7 out of 12 questions looks similar distribution.



2. DATASET :
DATA CONTENT BOX PLOT 2

Academic support test AK1..AK30

a50 a50 a5.0 a50 a50 a50 aS5.0 aS5.0 aS0f=w S50=+ S50= 5.0+ 50450 =|50a50 «50 a50 a5.0 a50 aS0f= 50=|50a5.0 a5.0 aS.0f = 50450 a50 = 5
Lo ! L ! |
| 1 | 1 | | 1 | 1
| 1 | 1 | | 1 | 1
+ 40+ 40+ 40+ 4.0+ 40+ 40= 40+ 40+ 4.0/ 40/ 4.0, ' = 40/ 40+ 4.0+ 40+ 40= 40+ 4.0+ 4.0 ' - 4.0+ 40+ 4.0, - 40= 4.0,
e A e
1 | 1 1 | 1 | 1 1 | 1 | 1 1 1 | | 1 | 1 | 1 1 | | | 1
1 | 1 1 | 1 | 1 1 | 1 | 1 1 1 | | 1 | 1 | 1 1 | | | 1
L 3.0/ 3.0f 3.0(5 3.0pm 3.0 3.0/ 3.0(5 3.0pk 3.0m 3.0 3.0~ 3.0/ 3.0/ 3.0 3.0/4 3.0/5 3.0f5 3.0f4 3.0 3.0f4 3.0pq 3.0 3.0/ 3.0/4 3.0(4 3.0 3.0/ 3.0f4 3.0 3
2.5
209 205 209 205 209 209 209 205 205 205 Z.0m 2.0M 209 205 205 209 209 209 209 204 20+ 20mM 209 209 209 20m 209 209 2.0mM 2

= 1.0 1,0 1.0+ 10« 10 10 1,0 10« 10 10 10w 10« 1.0 1,0 10+ 10 1.0 10 10« 1.0 10= 10 10 10 10« 1.0= 10 10 1.0« 1

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
AKA1 A2 AK3 AK4 AKE AKE AKT AKE AKD  AKID AK11  AKIZ AKIE AK14  AKAS  AKIE  AKITY  AKIE AKIO  AK20 AK21 AK2Z AK23 AK24 AM2ZE AKZ2E AK2Y  AK28 AKZ0  AK30

For most of the questions 5 points are outliers.

Distributions of the test results looks similar.




3. PREPROCESSING:
STATISTICS, MISSING VALUES

 Analyse maximum, minimum and missing values.

Row ID D SED D M_EDU |D F_EDU | D AT1 D AT2 Row ID D SED D M_EDU | D FEDU | D AT1 D AT2
Minimum 1 1 2 1 1 Minimurm 1 1 2 1 1
Maximum 3 3 3 3 3 Maximum 3 5 5 5 5
Mean 1.99 2.995 3.444 3.142 2.108 Mean 1.002 3 3.449 3.134 2.119
Std. deviation|0.844 1.122 0.874 1.194 1.065 Std. deviation|0.843 1.13 0.869 1.191 1.069
Variance 0.712 1.258 0.763 1.424 1.133 Variance 0.711 1.276 0.754 1.417 1.143
Overall sum (812 1,222 1,405 1,282 860 Overall sum 789 1,188 1,366 1,241 839
Mo. missings |0 0 0 0 0 Mo. missings |0 0 0 0 0
Median ? ? ? ? ? Median ? ? ? ? ?
Row count (408 408 408 408 408 Row count (396 305 306 306 396

with missina values without missing values
File Reader Statistics Mt,:i,,g Value Statistics
(GLI=) (G
Node 3 Node 4

%3 of the data is eliminated for further analysis, eliminated data
contains missing feature values.

KNIME toolkit used for this analysis.




3. PREPROCESSING:

NEW

FEATURE GENERATION

sum of that test result.

For each test, | generate new aggregate feature that shows the

Because each test feature is actually part of a test group.

SC_SUM feature data contains sum of the SC features values, and

It can be the most determinant feature for scientific thinking.

Column Aggregator

Column Aggregator New features are:
n ¥ - AT_SUM
Node o - SC_SUM
Node 7 ¢olumn Aggregator ol - AK_SUM
i U Agaresator - AS_SUM
Of r=—- —
Mode 8

MNode 11

KNIME toolkit used for this analysis.




3. PREPROCESSING: OUTLIER
VERIFICATION

 Aggregated test results — 0
analyzed in the box plot. |

m— 100.0
|

I
L 835

L 81.0
- 75.0
Only academic support | — 70.0 70.0
test has some outliers. '
i — 540
— 47,0 — 8.5
« These outliers are B 410
examined and verified ] — 350
their truth existenceby | __ | :
the expert. Qplﬂgﬂ —_ 210
N ﬁ 15.0
| -@DS'D

SSSSSSSSSSSSSSSSSSSSSSSS

KNIME toolkit used for this analysis.




4. ANALYSING DATA: CORRELATION

FOR GENERATED FEATURES

SED

M _EDL
F EDL

AT SUM
A SLIM
LS SUM
SC SUM

. P . = =

There are some significant correlations : S

- i

between features generated features and X cor=n/a |@
demographic information: SENDER

- Socio-eco. status is negatively correlated @&,

with academic support test. ATSLM
 Mother’s education status is positively =L=

correlated with scientific thinking test.




4. ANALYSING DATA:
TO MAKE PATTERN ANALYSIS

 To detect groups in the different scientific thinking test, k-means
algorithm used with k=7 with normalized SC_SUM

1625 |
1,482
1212 ¥ 7 Clusters
— * | cluster_0 (coverage: 94)
ool - # SC_SUM = 0.5834570481272079
o0 . cluster_1 (coverage: 44)
~- @ SC_SUM = 0.03559217279253986

Rl 1 . cluster_2 (coverage: 36)
R - # SC_SUM =-1.1535844688319021
0,287 .. cluster_3 (coverage: 31)
0,538 - # SC_SUM = -0.6745781790103971
0,788 l .. cluster_4 (coverage: 56)
. - # SC_SUM = -1.6876844941064246
.. cluster_5 (coverage: 36)

- # SC_SUM =-0.3370719258872473
I .. cluster_6 (coverage: 99)

- # SC_SUM = 1.1381299727509302

-1.288—

18387 | X Column: Y Column:
5 Cluster =+ | D SC_SUM =

-1.788—

-2.038—

T T T T T
cluster_0 cluster_5 cluster_3 cluster_g4 cluster_& cluster_1 cluster,

a
X

KNIME toolkit used for this analysis.



4. ANALYSING DATA:
TO MAKE PATTERN ANALYSIS

 To analyse the relation of the clusters with respect to
demographical information about the student, use decision tree

*  Socio-economic status, gender, father education, mother education.

Pllroos doss e 02220 Decision tree shows that socio-economic
7 s <=1 o chster 4 o4 of 142 status is the significant factor between
7 (PHlroy <=2 dass dustr# (49 of 7 separation of cluster 6 from cluster_4.
(=[]iF_epu <= 21: dlass 'dluster_4' (49 of 52) -

1,625 |
[ 1,382
s @D[F_EDU > 13]: class 'duster_3' (13 of 18) 1.212-]

0.,862—

i B[JM_Ebu > 2]: dass ‘duster_1' (17 of 72) o] ;
0,452
= QD[SED >1]: class 'cluster_6' (99 of 254)
. 0,212 l
=8 QD [M_EDU <= 3]: dlass 'duster_0' (65 of 153) T
H -0,288—
@ P[]M_EDu <= 2]: dlass 'duster_1' (19 of 66) s3]
-0,7887
- @'D[M_EDU > 2]: class 'cluster_0' (54 of 8§7) 1038

-1,2887

B @D [M_EDU > 3]: class 'cluster_g' (81 of 101)

15387 | X Column: Y Column:
S Cluster - | D SC_SUM «

-1.7887]

- @D[F_EDU <=3]: class 'duster_6' (25 of 40)

-2.038

T T T T
cluster_0 cluster_5 cluster_3 cluster_4 cluster_8 cluster_1 cluster_2

------ @D[F_EDU > 3]: class 'duster_6' (56 of 61)

KNIME toolkit used for this analysis.




4. ANALYSING DATA:
TREE VIEW C4.5

chuster_& (33/254)
= Table:
Category % n
chuser 0 33,1
chster 5 B3
chster 3 35
cser 4 08

chster 6 39,0
chster_ 1 10,6
clster 3 4,7
Total

chuster_4 (54/142)

Coper % Random sampling done for splitting traning

custer 0 7.0 . .

does 108 and test data for the decision tree.

dmes 00

EE?Z:L 9 Decision

Toml 35102 Tree Learner
), . T 5
> X-Partitioner =g <«

Chuster_4 (45/70) chister_1 (17/72) MNode 37 chuster_D (5/153)
= Table: = Table: ision Tree = Table:

. Category % n
Predictor e 0 425
custer 5 13,7
custer 3 59
duster 4 1,3

%

0.0
0,0

Category %
chuster_0
custer 5 20,8
chuster 3
chster 4 69
Custer & 0.0
chuster 1
chuster_2

chuster &
chuster 1
chuster_2

Total Total

chester_4 (49/52) ] [ cluster_3 (13/18)

[ cluster_2 (16/3) ]

b Table: b Table: b Table:
T
F_EDU
Q) Q)
[
<= <= <=2
|
chster 2(15\11. chster 5(11 15) dhustes 1(11‘15- chuster 0(9' chustar_1 (12/33)
b Tabie: b Table: b Table: b Table: b Table:
T
F_EDUL
Q)
<=3 >3 <=3 >3

cluster_1 (3/20) chester_0 (8/13) chuster_2 (12/15) chester_1 (7/18)
b Table: b Table: b Table: b Table:

chuster_0 (32/42) chuster_5 (5/7)
b Table: b Table:

chster_6 (11/15)
b Table:

chester_D (18/23)
b Table:

|

chister_6 (B1/101)
@ Table:
Category %
chster 0 188
chster 5 0,0
custer 3 0,0
custer 4 0,0
chster & 80,2
chster 1 1,0
chster 2 0,0

Total 255




4 . ANALYSING DATA:
TO FIND EXPLANATIONS (REGRESSION)

Attribute name Intercept Coefficient (x~1) Coefficient (x~2)
' ' AT_SUM 32,4830 -1,7194 0,0292
Regression with generated columns ACSUM 20292 2 e5is 00265
AS_SUM -0,0265 -1,6430 0,0774
Targ et: SC SU M Squared error (per row): 352.75147188341185
- 100 | AT_SUM ¥ = . .
. . i Pee s Emgla 1 :
100 - el I g a0, [
LI - ! ., - ] - ] . - : H | i . " ! [ :
N TR TR RN HHE
sl n I L T L mm . =, 2 all LI "L 1
[ | n n - I "] n n = n 71— | 'L a =
- pnE N - I . n : [ | 1 : ] 1 n - - 1 I . " " u .
21 s " Ign " g Bs = - " a [ | L | . 1= 1
" .. ® snll & " 81 " | n -
- FRN T : R
21 n = u - " n n [ ] - : 51— " T | ! - 1 "
. . u . [] [ ] I . [ . . u = .
! u u - u - = u = u = n - ) I - I 1 ' .
&1 - o nBur "t - ) 1 s i !
L] L ] [ R | 1 £l - " " [ " 3 -
u -t ' I ! " : " : - N ] | ] : | : i = - . | I 1 -
517 u = | " CR- 1 u oy T T T T T T T T T
= n u
L] " " L " 28 32 36 40 44
= . - - . I 26 a0 34 a8 42 a7
41— n = I - n 1 R |
= " " = " = " " . 100" n
n [ ] ] n p 1 [ 1
— axi = n 1 ] n " | - L [ | I LI = =
o §0Iumn for x axls_ . s - S . - a1 . . 1 1! i I 1 . § . 1
| AK_SUM ¥ . N B - o - NI B
| : " . " I "a " ! 1 I E i ] " "
S T T T T T T T T T T T T T T T T 71 . % = ! E o 1
56,5 815 88,5 715 78.5 815 B85 915 88,0 _ O I » 1 =
54.0 58,0 64.0 89,0 74.0 78,0 84,0 89,0 94.0 &1 P, (] - .
[ ] HE = []
_ B = - H ]
> n 1 1 : - " n !
. . . . . | n = = 1
Most significant characteristics is for AK_SUM ; SRR
31 e = | H
i om 1 =1
_l [ : L = » ! ) ]
27 T T T T T r | AS sUM w
a8 12 16 20
8 10 14 18 22




4 . ANALYSING DATA:
TO FIND EXPLANATIONS (REGRESSION)

Regression with generated columns

Target: SC_SUM

Parameters: AT_SUM, AK_SUM, AS SUM

Columns: 4 |PolyReg prediction |... |Prediction Error |...
Column Type (DoubleCell L.. |DoubleCell L..
Column Index|0 1 2 3

Color Handler

Size Handler
Shape Han...
Lower Bound |20.200608446242... (1 |0.13287491331...[1
Upper Bound |85.21331292775535 |2 |45.2207888645...1
Min error rate :0.13 2~%0

Max error rate

1 45.22 >%57

Row ID D PolyReg prediction | D Prediction Error
Minimum 29.291 0.133
Maximum 85.213 45.23
Mean 64.937 15.74
Std. deviation|10.562 10.261
Variance 111.564 105.28
Overall sum |25,715 6,232.908
Mo. missings |0 0
Median ? ?
Row count  |396 396

Mean prediction error: 15.74
Scale for SC_SUM: 20-100
Mean error rate: %19




4 . ANALYSING DATA:
TO FIND EXPLANATIONS (REGRESSION)

Attribute name  Intercept Coefficient (x~1) Coefficient (x~2)
AT1 88,6873 2,6022 -0,1629
. . . ) AT2 -0,1629 -6,2305 0,8415
Regression with existing columns L
AT4 -0,2005 -1,2109 0,0829
ATS 0,0899 -8,2938 1,3083
ATE 1,3083 13,4994 -2,2424
Targ et . SC S U M AT7 -2,2424 2,1564 -0,2171
. ATS -0,2171 4,9615 -0,9982
- ATO -0,9982 -0,0154 0,1065
AT10 0,1065 -1,0034 0,1386
. ATI1 0,1386 5,4564 -0,6065
Pal’am eteI’S . AT12 -0,6965 -0,9481 0,2537
AK1 0,2537 -8,5459 0,0454
AK2 0,9454 3,2884 -1,1580
AK3 -1,1580 0,3543 0,0025
. ATl . 12 AK4 0,0025 10,7285 -2,2660
AKS -2,2660 0,9559 -0,3620
AKB -0,3620 2,4859 -0,3260
° AKl 30 AKT -0,3260 4,8746 -1,4741
" AKS -1,4741 0,9960 -0,3908
AK9 -0,3908 -2,0805 0,3058
° AS 1 5 AK10 10,3058 2,6400 -0,1148
. AK11 -0,1148 2,1947 -0,4262
AK1Z -0,4262 5,9566 -1,4038
AK13 -1,4038 -11,7183 2,1619
AK14 2,1619 -4,9618 0,9000
AK15 0,9000 -2,8113 0,2250
AK16 0,2250 5,7215 -1,1767
AK17 -1,1767 -5,2772 0,8285
AK18 0,8285 2,8924 -0,8437
AK19 -0,8437 -6,8018 0,7866
AK20 0,7866 -4,7310 0,2796
AK21 0,2796 -0,2899 -0,0397
AK22 -0,0397 3,2348 -0,8284
AK23 -0,8284 -13,8386 2,6751
AK24 2,6751 -0,2758 0,0618
AK25 0,0618 -7,4323 0,9771
AK26 0,9771 -2,6740 0,7945
AK27 0,7945 -7,8163 1,4621
AK28 1,4621 0,7311 -0,4835
AK29 -0,4835 2,8562 -0,8138
AK30 -0,8138 -0,1183 0,1979
AS1 0,1979 7,9401 -1,0102
AS2 -1,0102 4,1604 -0,5743
AS3 -0,5743 1,0724 -0,2794
AS4 -0,2794 0,0184 0,2332
AS5 0,2332 -1,1493 0,2218

Sguared error (per row): 241.45802147322866



4 . ANALYSING DATA:
TO FIND EXPLANATIONS (REGRESSION)

Regression with generated columns
Target:SC_SUM
Parameters: all test parameters: AK1..30, AT1.12, AS1..5

Columns: 4 | PolyReq prediction |Pol... |Prediction Error | Pre... Row ID D FolyReq prediction | D Prediction Error
Column Type |DoubleCell IntCell DoubleCell Int... Minimum 25.659 0.026
Column Index|0 1 2 3 Maximum 37.516 al0.443
Color Handler Mean 54.937 12.769
Size Handler Std. deviation14.938 8.866
Shape Han... Variance 223.138 78.607
Lower Bound (25.658940483203...|1 0.02570019726... |1 Overall sum 25,715 2,056.57
Upper Bound |97.515652791381 |1 S0.4427077343... |1 Mo. missings D 0
Median ? ?
Row count 396 306

Upper bound increased by 12 compare to previous case
Lower bound decreased by 4 compare to previous case

Mean prediction error: 12.43
Scale for SC_SUM: 20-100
Mean error rate: %15

- ~0
: 50.44 =%63.05

Min error rate
Max error rate

%4 decreased




4 . ANALYSING DATA:
TO FIND PATTERN (PCA)

PCA analysis with: e
17,725 - u
AT_SUM, AK_SUM, AS_SUM : N
12,725 " " s U .
725 - " .-'. lII-.-= . - )
726 L] . .'- ) .".. '.- -
m -2,2757] " . wmE .-11 _-. ~ .= " .
. min=21 " A I L R R e
For SC_SUM B max=100 -7.2757] im ._ -_ =" -'-_ .= .'_ S
22222 B D PCA dimension 1
8, 7.8
1111111 g

To search that whether is it possible to find pattern of scientific
thinking test result from variability between other test results.
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4 . ANALYSING DATA:
TO FIND PATTERN (PCA-REGRESSION)

Regression with pricipal components

Target: SC_SUM

Most significant characteristics is for PCA_dimension O fL

Attribute name Intercept Coefficient (x~1) Coefficient (x"2)
PCA dimension 0 |65,4769 1,2164 -0,0254
PCA dimension 1 |-0,0254 0,2642 0,0389
PCA dimension 2 |0,0389 0,4528 0,0713
Squared error (per row): 352.5277757715358
1007 " " -
- - ™ .. | ..‘ L L N
_| LI B | | od W uf Bm ]
. [ ] * .I. .r’ M -.‘-I .'.I -:I-. .:
LN PRl e A S
el " g ‘I [] " aw B *{ ? - -
l..l " 1.-.. -.ll'f..l.- [ ]
717 " .. L - T 1 ] u -
[ I | - [ 1] u [
l' oy am_ Upg amm I.
81 .I [ ] l-.:l - . .. I.I.
: I...I m ...'I- 5 = |
517 [ - ., = " = = = :- = "
41— " - . J u" I.II.. -’ = .
| T 5 " g "= ': " .
&l n I* L I I. r '. .. : " I: = ™
= = - n - - LI |
217, T T T T . T D PCA dimension1 ¥
8,102 -4,102 208 7
10,182 8,182 2,182 10,381
1007 - .
e 1o . LY
P T
"l e PR Akt
i " g w A A PeLLe
1 . e, .l. = =4 4 .. .
. faleptEa Y %
7 et e EET .
i . e s O . "t
&1 ..'l:-‘ I - l.‘ l.. !.. -
J . FI e ma H
* e LT
21 N " " . - " .
31 ' : g :'-' . "
R L .
. = LI B
21 "
T T T T T T T T
-1.618 2,485 B8,

8,600




4 . ANALYSING DATA:
TO FIND PATTERN (PCA-REGRESSION)

Regression with principle components
Target: SC_SUM
Parameters: PCA _dimO, PCA_diml, PCA dim2

Columns: 4 |PolyReg prediction | PolyRe... | Prediction Error | Predi...
Column Type (DoubleCell IntCell  [DoubleCell IntCell
Column Index|0 1 2 3

Color Handler

Size Handler

Shape Han...

Lower Bound |26.42150636065... |1 0.0571247715... |1
Upper Bound |83.95532319180... |2 45.502900929... 1

Min error rate
Max error rate

- ~0
: 45.50 = %56.05

Row ID D PolyReg prediction | D Prediction Error
Minimum 26.422 0.057
Maximum 83.955 45.503
Mean 64.937 15.726
Std. deviation||10.573 10.27
Variance 111.788 105.474
Overall sum ||25,715 6,227.664
Mo. missings (|0 ]
Median ? ?
Row count 396 396

Mean prediction error: 15.72
Scale for SC_SUM: 20-100
Mean error rate: %19

Same results with test totals’ regression




5. RESULT INTERPRETATION / EVALUATION

Analysis shows that scientific thinking skills change with
the following:

v If the social-economic status of the student is middle level;
It Increases, whereas low social-economic status has
negative effects.

v Parent’s educational status is positively correlated.

v" High attitude test results show positive effects on scientific
thinking skills.

o High academic satisfaction skills show positive effects on
scientific thinking skills.




6. FUTURE WORK

 Polynomial combinations can be used for regression
analysis with assigning different weights to each feature.

« Other test results’ reasons should be investigated to find
out the effects of the features more detailed.




QUESTIONS?

Thank you.




