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Table 5.1. Summary of Indian Questionnaire Sample by Schools and Grade Levels. 

Students Completing

Questionnaires[1]
Image of Science
Science Curiosity
Science Activities
Total SAQ

Sample







6th Grade Students Only





# Students
298
257
317
299[2]

# Schools represented
8
7
9
11

All Students  





# Students
1407
405
467
1649

# Schools represented
11
7
9
12

[1] See Table 1.1 in Chapter I for more detailed information on the schools in the sample

[2]Despite the priority given to the SAQ, some sections of students received only the science attitudes questionnaires.  This is why the SAQ numbers are lower here than the science activities numbers.

Note: SC: 1 "no sex" person was excluded from analysis by gender. Of the remaining 256 questionnaires, there were 94 and 162

Table 5.2: Percentage responding "I'd Like to Know More" on each Science Curiosity item:

 6th Grade Indian and British Samples  [verified means]

Item #
Description
Scale (S&K1984b)
%Boys
%Girls
%Boys

(n=94)
% Girls

(n=162)
X-Sq

Sig.




ENG.*
ENG.
INDIA
INDIA


1
How a heart works
H
43
50
72.8
53.1
.006

2
Torches and batteries
P
47
12
68.5
46.2
.002

3
Life in the sea
TV
52
51
67.8
61.6


4
How a fan works [India only]]
--
0
0
52.7
52.8


5
Fossils
TV
37
34
38.0
45.3


6
Different kinds of trees
N
18
34
70.0
61.3


7
How insects live
TV
42
38
59.1
64.8


8
How machines work
P
67
26
72.0
57.3


9
Germs and illnesses
H
36
60
49.5
63.3
.01

10
How electricity is produced
P
56
24
67.7
59.0


11
Time
P
37
35
71.9
45.9
.000

12
Our ears and how we hear
H
41
58
75.0
61.8


13
What baking powder does
--
20
40
47.8
47.2
.006

14
Volcanoes & earthquakes
TV
71
48
74.7
61.1


15
How transistor radios work
P
66
31
61.1
46.9


16
Water
N
31
39
58.4
60.8


17
How our muscles work
H
59
58
68.5
59.5


18
Light
P
46
32
64.4
58.6


19
What food is good for you
N
56
73
69.6
67.9


20
How a stove works [India only]]
--
0
0
52.7
56.7


21
Animals in the jungle
TV
60
60
80.7
50.9
.0000

22
Acids and chemicals
TV
63
56
67.4
54.5


23
How children develop
H
52
70
56.2
64.6
.03

24
Nuclear power
P
64
25
59.6
46.3


25
How sound passes through air
P
54
37
71.6
56.9
.01

26
Birds eggs and nests
N
35
48
61.1
73.1


27
What makes a rainbow appear
--
47
63
67.4
61.4


28
Different kinds of rocks
N
35
26
65.2
65.0


29
why some animals hibernate
N
40
55
48.8
56.7


30
Atoms and molecules
P
50
19
76.1
51.6
.0004

31
Our eyes and how we see
H
51
65
74.2
57.2
.016

32
The stars and planets
P
71
46
71.9
64.2


33
Drugs
H
40
43
50.0
47.8


34
Computers
P
73
47
73.3
64.4


35
How a bicycle pump works
P
30
17
50.6
46.5


36
The air we breathe
H
48
54
68.5
62.3


37
What magnets do
P
49
28
73.3
60.0


38
How caterpillars change into butterflies
N
39
55
56.2
62.3


39
What gravity is
P
56
42
60.7
53.5


40
How motor cars work
P
78
32
63.7
50.6


41
The weather
N
39
48
58.7
59.0


42
How seeds grow into flowers
N
24
54
64.8
78.3
.002

ALL
Mean % for all questions 

48.08
(q=40)
43.33
(q=40
63.86
q=42
57.58
q=42


*Source: Smail and Kelly 1984b:90-91.  Numbers of students are not given although entire study had over 2000 participants.

Table 5.3: Sex Differences on the Science Curiosity Scales: 11-year old British students. [1]

SUB-SCALE
#

ITEMS
Reliability

(alpha)
Mean 

Score

[2]
Mean

Score
Stat. Sig.?




Boys
Girls
<.1

Physical Science
16
.87
2.33
1.89
y

Nature
 9
.79
2.01
2.31
y

Human Biology
 8
.76
2.21
2.40
y

Spectacular Science [TV]
 7
.69
2.28
2.18
y

# of students






 [1]Source of British data: Smail and Kelly 1984b:92-94. The only information on levels of statistical significance was that they were "significant at 0.1% level" (p.94).  Judging from the means, they probably have much higher levels of statistical significance than the Indian data.

[2]Mean Scores: the range was from 1 [least interest] to 3 [I'd like to know more]

WHAT IS THIS????VARIMAX   rotation   1 for extraction   1 in analysis  1 - Kaiser Normalization.

VARIMAX converged in 37 iterations.

Table 5.4. Factor Analysis Results of Science Curiosity, 6th Grade Indian Data. [1] 

Factor    Eigenvalue      Pct of Var   Cum Pct

1         8.84310          21.1         21.1

2         2.66174          6.3          27.4

3         1.74080          4.1          31.5

4         1.68454          4.0          35.5

5         1.46350          3.5          39.0

6         1.39799          3.3          42.4

7         1.34474          3.2          45.6

8         1.23220          2.9          48.5

9         1.20979          2.9          51.4

10        1.15500          2.8          54.1

11        1.07043          2.5          56.7

12        1.00830          2.4          59.1

[1] Principal Components Analysis,  eigenvalues set at 1, Replacement of Missing Values with Means. 

Table 5.5. Factor Analysis of 6th Grade Indian Data for Science Curiosity [1]
ITEM (abbreviated description)
Scale

S&K
                        Factor  1        Factor 2         Factor  3          Factor  4      Factor  5 

Ears & how we hear
H
SC12       .70674    -.01368     .19416    -.02246     .26152  

Eyes & how we see
H
SC31       .60482    -.06394     .16042     .08387    -.05011  

How heart works
H
SC1        .56726     .21020     .03730     .10217     .18668  

How muscles work
H
SC17       .54820     .14343    -.06672     .02854    -.01346  

Animals in jungle
TV
SC21       .53436    -.08326     .03291     .16779    -.01405  

Acids & chemicals
TV
SC22       .52026     .16071    -.10307     .39706     .09224  

Light
P
SC18       .51683     .35489     .20366     .03495     .00281  

Water
N
SC16       .48218     .16265     .04817    -.29244     .04618  

Stars & planets
P
SC32       .44664    -.01489     .26069     .24642     .17442  

Sound thru air
P
SC25       .39473     .21005     .35478     .10722     .13415  

How fan works
-
SC4_NEW    .06008     .67734     .09600    -.03700     .14723  

Electricity produced
P
SC10       .17012     .56029     .20144     .20541     .23042  

How machines work
P
SC8        .17490     .55625    -.06466     .14727    -.24100  

Transistor radios
P
SC15       .06569     .50997     .05917     .11231    -.07540  

Motor cars 
P
SC40       .02153     .48411     .04226    -.05425    -.02658  

Rocks
N
SC28       .10015     .46886     .26926     .09453     .10381  

Stove works
-
SC20_NEW  -.02916     .44045     .03028     .15513     .33769   

Drugs
P
SC34       .07301     .04968     .72497     .07418    -.04425   

What gravity is
P
SC39       .13056     .20696     .60149     .10234     .14005   

Life in sea
TV
SC3        .04682     .06073     .04361     .72843     .09100   

Volcanoes-earthquakes 
TV
SC14       .06997     .08731     .21195     .58287     .04085   

Fossils
TV
SC5        .10258     .11998     .13636     .49640     .11059   

Seeds into flowers
N
SC42       .07757     .15012    -.03177     .13396     .71199   

How children develop
H
SC23       .20102    -.05882     .18128     .10020     .66503   

Birds eggs & nests
N
SC26       .35345     .03217    -.15292    -.14893     .37076   

What magnets do
P
SC37       .15383     .07099     .09982     .02327     .10801   

Air we breathe
H
SC36       .33105     .02588     .04581     .08435     .08931   

Weather
N
SC41       .24323     .28969     .19459     .09064     .26481   

Rainbow appears
-
SC27       .24341     .09365     .06590     .10094     .10588   

Food good for you
N
SC19       .10632     .13348     .09179     .18428     .08168   

Time
P
SC11       .44128     .20486     .08468    -.14278     .01967   

Atoms & molecules
P
SC30       .18531     .22710     .33019     .14415    -.08360   

Germs & illness
H
SC9        .05079     .04021    -.12531     .21748     .19189   

Nuclear power
P
SC24       .09533     .08989     .38106     .12172     .06618   

Caterpillars to butterflies
N
SC38       .11115     .05878     .29559     .06461     .31070   

Bicycle pump works
P
SC35       .06737     .20958     .17780    -.03169     .03963   

Baking powder does
-
SC13       .00718     .27197     .19581     .20408     .24825   

Drugs
H
SC33       .03717     .05588     .06552     .01174     .13732   

Animals hibernate
N
SC29       .08867     .16105     .17691     .27078     .04965   

How insects live
TV
SC7        .19209     .04166    -.01511     .05893     .13568   

Kinds of trees
N
SC6        .23140     .27319     .25208    -.12572     .17380   

Torches & batteries
P
SC2        .12441     .11122     .06643     .06348     .09586   

*This is the rotated varimax solution. Eigenvalues  were set at 1; # factors unspecified. Factor loadings are included for only 5 of the 12 factors identified.  Items in each of the 12 factors are shown, however, separated by lines between rows. Factor 1 accounts for 21.1% of the variance; Factor 2 for 6.3%. Other factors are under 5%.

Table 5.6. Percentages of  6th grade Indian and British students who had "quite often" done each Science Questionnaire activity, by gender.  

Item #
   Description [1]


Eng-land
Eng-land
Eng-land
India
India
X-Sq.

Sig.



Scale

[2]
%

Boys
%

Girls
% Boys
%

Girls


1
Look after pet/animals* [animals]
B
51
62
33.9
24.2


2
Watch science programs on television*[Tomorrow's World]
TH
39
23
58.2
36.6
.0006

3
Use a saw
T
26
12
10.2
13.7


4
Play with a watch*[chemistry set]
TH
15
 6
19.3
21.3
.001

5
Work out inventions
TH
18
 6
38.6
16.0
.0000

6
Read about how our bodies work
B
16
18
52.1
38.2


7
Make a shirt or blouse*[go-cart]
[T]
25
 7
5.8
14.5
.0000

8
Play with a magnet to find what it will pick up
---
37
26
56.2
32.8
.0002

9
Weigh flour for cooking
---
19
38
13.8
20.9


10
Read science magazines
TH
10
 5
51.3
31.6
.002

11
Try to recognize trees from their leaves
B
10
13
38.3
29.9
.005

12
Collect fossils
TH
10
 6
16.2
14.0


13
Look inside a radio
---
35
13
27.0
9.1
.0001

14
Examine or look at a spark plug*[help check spark plugs on a car]
T
21
 2
28.1
24.3
.009

15
Play with a magnifying glass
---
30
15
31.9
17.4
.013

16
Look at the stars and learn their names
TH
15
 9
37.5
28.1
.05

17
Read about famous scientists
TH
 9
 6
50.0
33.9
.005

18
Collect different kinds of plants or flowers* [go on a nature trail]
B
16
21
41.7
42.6


19
Talk about scientific discoveries
TH
10
 4
43.1
28.3
.029

20
Alter the chain on a bicycle
T
37
14
33.6
16.8
.0009

21
Use a hammer and nails
T
59
28
31.1
18.9
.0019

22
Visit a zoo* [farm]
B
12
22
34.4
33.2


23
Closely examine a radio*

[play w/radio-controlled planes, boats, cars]
T
34
 8
21.8
10.9
.027

24
Build part of a house
T
46
32
13.9
19.3


25
Read a book about science
TH
14
 7
45.6
31.6
.012

26
Plant seeds and watch them grow
B
11
21
29.4
28.6


27
Build models* [like Airfix kits]
T
59
12
24.3
21.4


28
Take apart a motor* [help tune a car engine]
T
20
 4
18.8
11.8


29
Look at the different parts of a flower
B
 5
14
32.7
31.4


[1]. Starred items are adapted to the Indian context.  The GIST version is in brackets.  Most adaptations are slight.

[2] Scales come from Smail and Kelly 1984. T=Tinkering, B=Biology; Th=Theoretical; -- none.  

Table 5.6. Percentages of  6th grade Indian and British students who had "quite often" done each Science Questionnaire activity, by gender.  [continued]
Item #
   Description [1]

Eng-land
Eng-land
Eng-land
India
India
India



Scale

[2]
%

Boys
%

Girls
% Boys
%

Girls
X-Sq.

Sig.

30
Cut open an old battery to see what's inside
T
16
 3
23.3
9.8
.0001

31
Do seesaws* [jigsaws]
---
30
52
26.5
16.4


32
Play with a construction kit* [like Lego or Meccano]
T
48
28
24.0
18.9


33
Use a screwdriver
T
55
22
34.4
19.7
.002

34
Look at animals in ponds* [rock pools]
B
25
24
33.3
35.5
.003

35
Measure milk for cooking
---
16
51
15.7
15.8


36
Make paper aeroplanes
T
48
22
49.2
23.7
.0000

37
Collect different kinds of rocks
TH
 8
11
28.6
32.6


38
Play with toy car or train* [Scalectrix or an electric train]
T
62
27
28.1
23.1


39
Watch birds and learn their names
B
19
19
44.3
39.4


40
Play KHO KHO or cricket* [billiards or snooker]
---
56
22
69.2
40.6
.0000

41
Mend a puncture on a bicycle
T
46
17
11.0
13.4
.0000

42
Collect and press flowers
B
2
19
20.8
30.9





1140
771
1347.2
1021.1


Total
Average % for All Activities [q=42]



27.14
18.38
32.08

24.31



Total in Sample



844
820
126
191


[1]. Starred items are adapted to the Indian context.  The GIST version is in brackets.  Most adaptations are slight.

[2] Scales come from Smail and Kelly 1984. T=Tinkering, B=Biology; Th=Theoretical; -- none.  

Table 5.7.  Eigenvalues for Factor Analysis of Science Activities, 6th Grade Indian Data [1]

Factor           Eigenvalue           Pct of Variance    Cum Pct

                                Explained             

1        8.90560       21.2         21.2

2        3.21020        7.6         28.8

3        1.89063        4.5         33.3

4        1.73961        4.1         37.5

5        1.46945        3.5         41.0

6        1.27679        3.0         44.0

7        1.18983        2.8         46.9

8        1.15609        2.8         49.6

9        1.12571        2.7         52.3

10       1.07931        2.6         54.9

11       1.03606        2.5         57.3

12       1.00371        2.4         59.7

[1] Replacement of missing values with means, Principle Components, VARIMAX rotation, Eigenvalues set at 1, VARIMAX converged in 37 iterations

Table 5.8. Factor Analysis Results for Science Activities, 6th grade Indian students[1]

ITEM (abrev.description)
Scale

[S&K]
ITEM #     Factor  1       Factor  2      Factor  3      Factor 4



Read about our bodies
B
SA6        .68157      .00043      .13251     -.04305        

Read magazines
TH
SA10       .67939      .18895      .08607      .11235        

Read about scientists
TH
SA17       .65337      .09636      .08884      .09224        

Look at stars
TH
SA16       .65137      .07958      .22804     -.01650       

Read book about science
TH
SA25       .61950     -.05958      .14630      .04974        

Watch TV about science
TH
SA2_NEW    .59913      .03585     -.03771     -.06942        

Try to recognize trees
B
SA11       .39036      .08079      .23470      .14321        

Talk about science
TH
SA19       .35582      .07982      .14019      .32998        

Play w/magnifying glass
-
SA15       .17891      .72930      .25292      .03492        

Look inside a radio
-
SA13       .06143      .66451     -.05651      .16639        

Play w/watch
TH
SA4_NEW   -.12271      .59907      .03777      .09275        

Examine spark plug
T
SA14      -.00117      .56398     -.07807      .33242        

Examine radio
T
SA23_      .12954      .46239      .16055      .44974       

Play w/magnet
-
SA8        .28783      .40349      .11623     -.16952        

Cut open old battery
T
SA30       .15020      .38137      .21624      .19809        

Build models
T
SA27       .17044      .14610      .73081      .14220        

Collect rocks
TH
SA37       .14178      .13392      .59554      .16106

Plant seeds/watch grow
B
SA26       .22591     -.10218      .55051     -.06367        

Look at parts of flower
B
SA29       .38640     -.05506      .43995      .13841        

Watch birds/learn names
B
SA39       .36849      .03672      .39528     -.10948       

Build part of house
T
SA24      -.05821      .04810      .02522      .68132       

Take apart motor
T
SA28       .07652      .21614      .19413      .63796       

Alter bicycle chain
T
SA20       .04892      .13228      .01583      .43349        

Work out inventions
TH
SA5        .25853      .20736     -.03201      .43113        

Make paper aeroplanes
T
SA36       .20320      .01297      .15240      .02912        

Use hammer & nails
T
SA21       .21895      .28800      .03239      .01655        

Visit a zoo
B
SA22       .19384      .18156      .23330     -.07536        

Collect/press flowers
B
SA42       .08207      .11323      .32419     -.03674        

Collect fossils
TH
SA12       .26284      .26339     -.05189      .18971       

Collect plants/flowers
B
SA18       .32585     -.03602      .20620      .10188        

Use a saw
T
SA3        .06935      .20490      .03064      .37856       

Make shirt/blouse
T
SA7_NEW    .05493     -.04777      .06370      .14697       

Weigh flour for cooking
-
SA9        .01870      .10601     -.06093      .11346        

Mend bike puncture
T
SA41       .07780      .14120      .11977      .15129        

Play KhoKho/cricket
-
SA40       .29531      .16988      .18090     -.26334        

Do seesaws
-
SA31       .12414     -.06387      .17085     -.03489        

Play w/construction kit
T
SA32       .14502      .24598     -.02208      .18870        

Look at animals in pond
B
SA34       .08765      .10241      .25255      .01601        

Use a screwdriver
T
SA33       .14569      .31558     -.02317     -.08761        

Look after pets/animals
B
SA1        .22171      .07317      .05333      .19662       

Play w/toycar or train
T
SA38      -.00460      .07343      .02598      .08970        

Measure milk for cooking
-
SA35       .05338      .04104      .18816     -.02669        

[1] Rotated varimax solution, substitute means for missing values, eigenvalues set at 1. Twelve factors identified.  Items with high loadings on each factors are separated by lines.  However, only loadings on the four main factors are shown above.  Factor 1 accounts for 21.2% of variance; Factor 2 for 7.6%, Factor 3, 4.5%, Factor 4, 4.1%.

Table 5.9. Comparison of Indian and British students, by gender, on Science Activities sub-scales.   



Indian Students
English Students [1]

Sub-Scale
#

ITEMS
Reliability

(alpha)
Mean 

Score       
Mean

Score
Stat. Sig.
Reliability

(alpha)
Mean 

Score
Mean 

Score
Stat. Sig.




Boys
Girls


Boys
Girls
<.1












TINKERING


15
.76
1.87
1.74
.005
.87
2.18
1.69
yes

BIOLOGICAL


10
.78
2.17
2.09
.08
.77
1.68
1.93
yes

THEORETICAL
10
.77
2.16
1.96
.000
.77
1.63
1.50
yes












# of students


126
191


844
820


[1] Source of British data: Smail and Kelly 1984b:92-94. The only information on levels of statistical significance was that they were "significant at 0.1% level" (p.94).

Table 5.10: The percentage of girls and boys agreeing with statements on Image of Science test: Indian 6th graders and British 11-year olds.

Item

#[1]
Statement on Questionnaire


Value

[2]
Scale

[3]
England

India

X--Sq

[4]





%

Boys
%

Girls
% 

Boys
%

Girls


1
I like fiddling with machinery

---
54
31
58.0
44.2
*

2
Science is making things better all the time

---
65
38
76.3
77.1


3
Girls are very good at using tools.

S
8
47
29.6
38.0
***

4
Scientists do not care about people
(-)
T
8
4
14.8
29.9
***

5
In science all the answers are already known
(-)
---
12
10
28.1
36


6
Science is useful whatever you do when you leave school.

L
58
59
66.7
64.8


7
Science is fascinating

L
78
75
71.3
59.9
*

8
Scientists are a bit odd [weird]
(-)
T
27
20
41.5
38.2


9
Computers are taking over the world
(-)

45
37
79.8
76.0


10
I want to learn all I can about science.

L
76
73
79.0
71.5


11
A woman could never be a great scientist.
(-)
S
16
7
20.5
9.6
*

12
Science makes things which are a nuisance
(-)
W
12
7
19.8
25.0
*

13
Scientists do lots of things which are dangerous
(-)

79
73
66.1
55.7
*

14
Science is a very difficult subject
(-)

46
39
27.3
40.6
*

15
It's useful to know about science when you are bringing up children


44
41
51.2
49.1


16
Science does more harm than good
(-)
W
17
19
40.0
47.0


17
Scientists are always forgetting things
(-)
T
13
10
23.6
20.7


18
Engineering is a dirty job
(-)

62
68
18.6
16.4


19
I'd like to be given a science book as a present

L
56
48
73.6
63.3


20
Girls don't need to know about electricity or light.
(-)
S
21
8
26.3
33.1


21
Money spent on science could be put to better use
(-)
W
27
19
57.7
38.8
***

22
Scientists should never guess what will happen in their experiments
(-)

49
41
55.4
48.8


23
Knowing science will help me to earn a living

L
47
43
72.7
64.5


24
Girls who want to be scientists are a bit peculiar
(-)
S
27
7
35.5
36.7


25
Science is very exciting

L
78
78
77.6
64.0
*

26
Most scientists are ugly
(-)
T
22
14
27.4
15.7
**

27
Lots of information we get from science now will be changed in future


46
34
47.2
45.8


28
Science is to blame for killing millions of people
(-)
W
22
9
43.0
48.5


29
Only people who want to become scientists should have to study science
(-)

42
34
33.3
25.9


30
Science is very dangerous for everyone
(-)

44
33
27.1
39.2
*

31
When I start thinking about science I find it hard to stop

L
35
27
45.5
27.7
***

32
Learning science is more important for boys than for girls.
(-)
S
40
16
44.5
46.7
**

33
Scientists never talk about anything except science
(-)
T
27
27
44.0
36.7


34
Science is destroying the beauties of nature


(-)
W
28
18
31.9
38.7


[1] The order of items is slightly different in Smail & Kelly (1984b).  Item 38a was substituted for Item 38b on Smail & Kelly.  British versions are shown in brackets or italics.  Items #43 & #57 are duplicates on the original Smail & Kelly questionnaire (1984:97] & were therefore included in the Indian version.

[2] Items with a [-] are considered negative statements by Smail and Kelly. Other statements are considered positive.

[3] These refer to  4 sub-scales from Smail & Kelly's factor analysis. S=science as a male domain, W= stereotypes of science as good or evil force in the world; L= personal liking for science; and ; T, image of scientist as a person 

[4] *=x-sq.=or<.05, ** <.01 , ***<.001

Table 5.10. The percentage of girls and boys agreeing with statements on Image of Science test: Indian 6th graders and British 11-year olds [continued]
Item

#[1]
Statement on Questionnaire


Value

[2]
Scale

[3]
England

India







%

Boys
%

Girls
% 

Boys
%

Girls
X-Sq

[4]

35
I like finding out how things work

L
88
83
54.9
42.4
*

36
Science teaches us not to believe everything we are told


29
23
62.6
53.1


37
My father thinks I will be good at science


28
17
52.6
35.8
*

38a
My mother thinks I will be good at science [India]


0
0
61.3
56.4


38b 
[I'd like to have a job making things-English version]

L
46
34
0
0


39
The results of science are making life too much of a rush
(-)
W
20
14
45.4
40.6


40
Science is only for brainy people
(-)

24
17
36.7
34.5


41
Boys don't need to learn about animals and flowers
(-)
S
15
11
20.0
12.7
***

42
People have managed without science for a long time and we should be able to manage without science too
(-)
W
18
14
36.2
24.7


43
There are too many facts to learn in science.
(-)

33
25
65.0
67.3


44
Girls don't need to know how things work.
(-)
S
19
8
28.9
24.8
**

45
Science is polluting the world
(-)
W
28
17
39.8
32.7


46
I've always been interested in science

L
54
48
71.9
60.7


47
You have to be physically very strong to be an engineer [not in original]
(-)

30
28
39.5
44.8


48
You can't use your imagination in science
(-)

31
24
40.5
35.4


49
Science doesn't affect my life
(-)

45
36
49.1
44.5


50
Science is making most people's jobs more boring
(-)
W
22
12
23.4
30.9


51
I don't expect I'll be any good at science
(-)

16
21
29.9
13.2
**

52
I'd like to have a job using science

L
40
26
66.1
42.5
**

53
Everyone needs to learn science to understand the modern world


54
51
65.9
71.9


54
Scientists don't seem to be very happy
(-)
T
19
13
28.6
26.7


55
Girls are just as good as boys at science

S
49
87
41.7
52.4
***

56
Science is reducing our freedom
(-)
W
19
11
40.8
31.1


57
There are too many facts to learn in science [1]
(-)

32
21
61.5
62.9


58
Scientists are boring people
(-)
T
17
11
31.9
25.3












N
Total in Sample [5]




875
844
129
168


[1] The order of items is slightly different in Smail & Kelly (1984b).  Item 38a was substituted for Item 38b on Smail & Kelly.  British versions are shown in brackets or italics.  Items #43 & #57 are duplicates on the original Smail & Kelly questionnaire (1984:97] & were therefore included in the Indian version.

[2] Items with a [-] are considered negative statements by Smail and Kelly. Other statements are considered positive.

[3] These refer to the 4 sub-scales which emerged from Smail & Kelly's factor analysis. S=science as a male domain, W= stereotypes of science as good or evil force in the world; L= personal liking for science; and ; T, image of scientist as a person 

[4] *=x-sq.=or<.05, ** <.01 , ***<.001

[5] Mean % across items were not calculated because of the presence of negative statements.

Table 5.11. Results of Factor Analysis, Varimax Rotation, Eigenvalues Set at 1.

6th Grade Indian Data

   Factor       Eigenvalue         Pct of Variance       Cum Pct

 1       7.05536       12.2         12.2

 2       3.22873        5.6         17.7

 3       2.75053        4.7         22.5

 4       2.15359        3.7         26.2

 5       1.84793        3.2         29.4

 6       1.70602        2.9         32.3

 7       1.64533        2.8         35.2

 8       1.61372        2.8         37.9

 9       1.54212        2.7         40.6

10       1.45705        2.5         43.1

11       1.36837        2.4         45.5

12       1.25517        2.2         47.6

13       1.23979        2.1         49.8

14       1.20711        2.1         51.8

15       1.16626        2.0         53.9

16       1.11784        1.9         55.8

17       1.11219        1.9         57.7

18       1.05203        1.8         59.5

19       1.03465        1.8         61.3

Table 5.12. Factor Analysis Results for Image of Science, 6th grade Indian students [1]
Item (Abbreviated Description)

S=science  S's=scientists
Scale

& value

[2]
Item#         Factor 1        Factor 2        Factor 3     Factor 4 

S's don't seem to be happy
T[-]
IS54       .68946      .03486      .00443     -.07780        

S a very difficult subject
 [-]
IS14       .63180      .14849     -.02377      .41023       

S making jobs boring
W[-]
IS50       .56408      .01948      .19870      .13124        

S's are boring people
T[-]
IS58       .54692      .11692      .30158      .08490        

Girls who want to be S are a bit peculiar
S[-]
IS24       .47684     -.15741      .06119      .17752        

Can't use imagination in S
 [-]
IS48       .44138     -.06402      .07975     -.04845        

Most scientists are ugly
T[-]
IS26       .43209      .22401      .10319      .15316        

S is very dangerous for everyone
[-]
IS30       .41845     -.05721      .35065      .24514        

S study only nec. for future S's
[-]
IS29       .38224      .04482      .19832      .15626       





I like finding how things work
L
IS35      -.02061      .72049      .20132      .11439        

Its hard to stop thinking about S
L
IS31       .06036      .64435      .02146      .09499       

Father thinks I'll be good at S
-
IS37       .08493      .60104     -.07490     -.03462       

S useful when bringing up kids

IS15       .06428      .53000      .17589      .19844        

S making life too rushed
W[-]
IS39       .36574      .37601      .23173     -.00557        





People can manage w/out S
W[-]
IS42       .04513      .08635      .65616     -.07708       

Boys don't need to learn about animals & flowers
S[-]
IS41       .07377      .24978      .57152      .23307        

Girls don't need knowledge of electricity or light
S[-]
IS20       .27416     -.10080      .52925      .13180        

Engineering is a dirty job
[-]
IS18       .35253     -.07433      .48441      .03511        

S always forgetting things
T[-]
IS17       .33475      .09613      .41580     -.01723        

S is only for brainy people
[-]
IS40       .25419      .26316      .40193      .39173        

Girls don't need to know how things work
S[-]
IS44       .36022      .00306      .36466      .10632        

S destroying beauties of nature
W[-]
IS34       .32914      .08526      .35457     -.02548        





S do not care about people
T[-]
IS4        .15798      .01997      .16364      .71050        

In S, all answers known
[-]
IS5        .15082      .13904      .09640      .49745       

G are good at using tools
S
IS3        .11428      .18755     -.14299      .48644       





S is reducing our freedom
W[-]
IS56       .21354      .19869      .04668      .02662        

S is polluting the world
W[-]
IS45       .20998     -.14865      .08096     -.03749        

I'll prob. not be good at S
[-]
IS51       .33075      .20564      .07282      .24126        

S do lots of dangerous things
[-]
IS13       .01038      .14357     -.09319     -.10170        

S teaches us not to believe everything we are told
L
IS36       .13307     -.17870     -.12198     -.00306       

Computers taking over world
[-]
IS9       -.11458      .07679     -.10956      .02931        

S to blame for killing millions
W[-]
IS28       .01582     -.24909      .24292      .12232        

Must be p. strong to be engineer
[-]
IS47       .12008      .17058      .03150      .31754        

Girls just as good at S as boys
S
IS55       .01840      .02442     -.09017      .18077        

I've always been interested in S
L
IS46      -.11147      .08731      .02746     -.18122       

S's should never guess what will happen in their experiments
-[-]
IS22       .02494      .09886      .23747     -.12765       

A woman could not be a great S


S[-]
IS11       .16676      .20107      .33259      .22670        

[1]  Rotated varimax solution, substitute means for missing values, eigenvalues set at 1. Nineteen factors were identified.  Items with high loadings on each factors are separated by lines.  However, only loadings on the first four factors are shown above.  Factor 1 accounts for 12.2% of variance; Factor 2 for 5.6%, Factor 3, 4.7%, Factor 4, 3.7%.

[2] Letters refer to the 4 sub-scales which emerged from Smail & Kelly's factor analysis. S=science as a male domain, W= stereotypes of science as good or evil force in the world; L= personal liking for science; and ; T, image of scientist as a person. Items lacking a scale designation have a "-". Items considered negative statements (and reverse coded for scale construction purposes] have "[-]".  All other items are considered positive statements.

Table 5.12. Factor Analysis Results for Image of Science, 6th grade Indian students[1] [continued]
Item (Abbreviated Description)

S=science  S's=scientists
Scale

& value

[2]
Item#         Factor 1       Factor 2        Factor 3      Factor 4 

Need S to understand world

IS53      -.03541     -.06045      .08127      .01172       

I want to learn all I can about S
L
IS10      -.18232      .15088     -.08154     -.10421       

Info from S will change in future

IS27      -.05917      .07797      .05345     -.04075        

S does more harm than good
W[-]
IS16       .04464     -.41505      .08697      .13004        

Too many facts to learn in S
[-]
IS57       .00384     -.20465     -.07067      .08830        

Too many facts to learn in S
[-]
IS43      -.06035      .12485      .04433     -.12743       

Learn S more important for boys
-[-]
IS32        05304     -.06141     -.00921      .11213       

S's only talks about S
T[-]
IS33       .33888     -.09926      .18693     -.15025        

Science is very exciting
L
IS25      -.13315      .10117     -.24598      .10877        

I'd like a S book for a present
L
IS19       .04346      .16912      .02755     -.00137       

S is fascinating
L
IS7       -.22241      .19445     -.03997      .07775       

I'd like a job using S
-
IS52       .12830      .20449     -.06795     -.13666       

Mother thinks I'll be good at S
-
IS38_     -.10772     -.03290     -.13710     -.02059        

Money on science could be put to better use
W[-]
IS21      -.06736      .18104     -.02001      .05801        

S useful when you leave school
L
IS6        .13458      .20064      .00521     -.02541        

S makes nuisance things
W[-]
IS12       .19565      .09502      .03192      .23099        

I like fiddling w/machinery
-
IS1        .04549     -.01247     -.03913      .09379        

S is making things always better
-
IS2       -.06232      .03993     -.13832     -.00578       

Knowing s will help me earn a living
L
IS23      -.09324     -.13420     -.02441     -.09737       

S's are a bit odd
T[-]
IS8        .07734     -.04126      .16154      .22398       

S doesn't affect my life


-[-]
IS49       .11530      .01469      .06508      .06695        

[1]  Rotated varimax solution, substitute means for missing values, eigenvalues set at 1. Nineteen factors were identified.  Items with high loadings on each factors are separated by lines.  However, only loadings on the first four factors are shown above.  Factor 1 accounts for 12.2% of variance; Factor 2 for 5.6%, Factor 3, 4.7%, Factor 4, 3.7%.

[2] Letters refer to the 4 sub-scales which emerged from Smail & Kelly's factor analysis. S=science as a male domain, W= stereotypes of science as good or evil force in the world; L= personal liking for science; and ; T, image of scientist as a person. Items lacking a scale designation have a "-". Items considered negative statements (and reverse coded for scale construction purposes] have "[-]".  All other items are considered positive statements.

Table 5.13. Factor Analysis of Indian 6th grade data, specifying 4 Factor Solution.

 
Item               Factor1            Factor2             Factor3         Factor4




S making people's jobs boring
IS50         65051       -.00243       -.08275     -.11238

S are boring people
IS58         61357        .08295       -.07595     -.09256

G's don't need to know about electricity or light
IS20        .60069       -.08314       -.03098      .09648

Girls don't need to know how things work
IS44        .57908        .01985       -.06681     -.01630

S are always forgetting things
IS18        .56092       -.03588       -.09826     -.02517

S don't seem to be very happy
IS54        .55277        .06495       -.02762     -.07183

S is only for brainy people
IS40        .54566        .28856        .01418      .17270

S very dangerous for everyone
IS30        .53678       -.05410        .02495      .08056

S is a very difficult subject
IS14        .52254        .08089       -.05329      .16553

S are always forgetting things
IS17        .49281        .11904       -.01039      .02494

G who want  S are a bit peculiar
IS24        .48668       -.20732       -.03471      .11112

B's don't need to learn about animals and plants
IS41        .48590        .31152       -.06138      .06157

Most S are ugly
IS26        .47959        .20423        .03328      .08908

A woman could never be a great S
IS11        .47724        .16046       -.21619      .22608

I don't expect I'll be good at S
IS51        .47688        .14738        .04381      .07301

S destroying beauties of nature
IS34        .47561        .19146       -.14012     -.25779

S making life too rushed
IS39        .45453        .25425        .25860     -.13774

S talk about only S
IS33        .44921       -.20263        .27056      .06010

S do not care about people
IS4         .42082        .11058       -.07350      .34643

S is reducing our freedom
IS56        .41338        .24785       -.08194     -.28218

Can't use imagination in S
IS48        .38824       -.07996        .24810     -.13626

Only People  who want to be S should study S
IS29        .35091        .05372       -.06333      .23903

People Have long managed w/out S and we should be able to
IS42        .31832       -.00966       -.01674     -.03412

S makes things which are a nuisance
IS12        .31517       -.00614       -.08735      .11535

Physically strong to be engineer
IS47        .30602        .13117        .23213      .26169

S doesn't affect my life
IS49        .20980       -.07856        .12799      .08351




I like finding how things work
IS35        .14246        .76347        .02094      .07316

Hard to stop thinking about S
IS31        .04143        .67228       -.04441      .17919

Knowing S useful for bringing up children
IS15        .24811        .61201       -.07823     -.06965

Father thinks I'll be good at S
IS37        .01117        .43633        .09891      .04326

S does more harm than good
IS16        .05803       -.42302        .30223      .00828

S is fascinating
IS7        -.21430        .37905        .24470     -.10001

S useful whatever you do.when you leave school
IS6         .06037        .33540        .27474     -.15200

I'd like S book as present
IS19        .00787        .26505        .17488     -.06142

Money on S could be put to better use
IS21        .13948        .21543        .00144      .09474




Need S to understand modern world
IS53        .04286        .02264        .52216     -.07243

Knowing S will help me earn living
IS23       -.11841       -.20219        .50356     -.03102

Computers taking over world
IS9        -.11723        .16977        .47782     -.13542

Too many facts to learn in S
IS43        .03388        .03796        .46981      .00272

Table 5.13. Factor Analysis of Indian 6th grade data, specifying 4 Factor Solution. [cont.]
 
Item               Factor1            Factor2             Factor3         Factor4

S making things better all the time
IS2        -.18465        .07554        .42422      .17761

Info from S now will change in future
IS27        .00388       -.00314        .40921      .08291

I'd like to have job using S
IS52       -.01926        .25448        .39581     -.05194

S teaches not to believe everything we are told
IS36       -.05282       -.20321        .38171     -.13125

I've always been interested in S
IS46       -.19445        .08122        .38168      .02887

A woman could never be a great S
IS10       -.15642        .11986        .37772      .11676

Too many facts to learn in S
IS57        .03419       -.11611        .36118     -.14338

S is very exciting
IS25       -.23890        .19368        .26398      .09028

S should never guess that will happen in their experiments
IS22        .08799        .01793        .23843     -.04317

Mother thinks I'll be good at S
IS38_      -.14720       -.14045        .23742     -.02475

G's just as good as B's at S
IS55       -.03130        .03651        .20066      .13308

I like fiddling with machinery
IS1         .09405        .08565        .17296      .05608

G's are very good at using tools
IS3         .13175        .16204        .01068      .59707

In S, all answers already known
IS5         .29412        .07628       -.03573      .54293

S is polluting the world
IS45        .38043       -.08054       -.03599     -.44305

S...killing millions of people
IS28        .14835       -.05381        .17625     -.40139

S do lots of dangerous things
IS13        .03065        .18432        .16513     -.36735

S are a bit odd
IS8         .23232       -.07924        .19436      .36373

Learning S more important for B
IS32        .15413       -.09072        .20079      .29796










_1042737846.unknown

_1042737915.unknown

_1042737237.unknown

