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8 Science and Engineering Practices (nass 2013)

Asking questions and defining problems

Developing and using models
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Guiding Research Questions

1. Which NGSS science and engineering practices occur
, and which occur least frequently
of the participating countries?

2. How does the distribution of NGSS science and engineering

practices within and between the
participating countries?



Limitations

e First results

* Some missing data in the
coding

* No report of intercoder
reliability yet possible

* BUT: Interrater agreemeri/
between teachers
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Natural & Social Studies in Primary Education

— m— —
General Knowledge of the Environmental
4 Natural, Social, and Studi

Studies Cultural Environment tudies
* Level 1-4 (6-10y) * Level 1-6 (6-12y) * Level 1-6 (6-12y)
* Natural Sciences * Natural Science * Environmental Studies
e Social Studies * Social Sciences * Biology
e History * Cultural Sciences * Ecology
* Technology * Geography
* Geography * Chemistry



Top 3

Top 5

Natural & Social Sciences (primary)

e Common grounds

—

"« Analysing and interpretating data (all)
e Constructing explanations (ESP & GRC)
e Obtaining, evaluating and communicating

_information (AUT & ESP)

_—

* Planning and carrying out investigations (all)
* Asking questions (AUT & GRC)

_* Engaging in argument from evidence (AUT &
ESP)
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Natural & Social Sciences (primary)

Differences in the distribution of NGSS practices in participating

countries in detail

Underrepresented
practices

» Asking questions and defining problems
Developing and using models

# Planning and carrying out investigations
Analyzing and interpreting data

# Using mathematics and computational thinking

» Constructing explanations and designing solutions
Engaging in argument from evidence

Obtaining, evaluating and communicating information

SUM

N = Documents

ESP > ESP-General Studi...

4,8%
4,8%
11,9%
34,5%
3.6%
19,0%
7.1%
14,3%

100,0%
2 (28,6%)

AUT > AUT-General Stu...

17,3%
3,8%
9,6%
15,4%

3.8%
13,5%
36,5%

100,0%
1(14,3%)

GRC > GRC-General Stu...

8,1%
5,7%
24,1%
20,0%
0,4%
257%
4,9%
11,1%

100,0%
4 (57,1%)

Total
8,4%
5,5%
21,3%
21,5%
0.8%
23,1%
5,9%
13,6%

100,0%
7 (100,0%)
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Mathematics (primary)

Differences in the distribution of NGSS practices in participating
countries

Common grounds: )
* Using mathematics and computational thinking S o |||
 Analysing and interpreting data A

* Developing and using models g

Underrepresented practices:

e Engaging in areument from evidence %A‘}
gaging g foeye) 3?\

* Asking questions and defining problems



Mathematics (primary)

Most frequently counted practices in the participating countries’ curricula

(smaller size of icons = same percentage of occurrence)

Level 1 (6-7y) Level 2 (7-8y) Level 3 (8-9y) Level 4 (9-10y)
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Mathematics (secondary)

Differences in the distribution of NGSS practices in participating
countries

Common grounds: g ® ¥
* Using mathematics and computational thinking %#gf e,i:
 Analysing and interpreting data P02
 Developing and using models (ESP & GRC) ||||9

Underrepresented practices:

* Engaging in argument from evidence %%
e Asking questions and defining problems (AUT 0) a4



Mathematics (secondary)

Most frequently counted practices in the participating countries’ curricula

Codes missing

Level 5 (10 -11y) Level 6 (11-12y) Level 7 (12-13y) Level 8 (13-14y) Level 9 (14-15y)
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Distribution of NGSS practices in natural
sciences from level 5-9 in all countries
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Biology (secondary)

Differences in the distribution of NGSS practices in participating

countries

Common grounds:

* Constructing explanations

 Analysing and interpreting data (AUT & GRC)
 Engaging in argument from evidence (AUT & ESP)

Underrepresented practices:

* Using mathematics and computational thinking

* Asking questions and defining problems (AUT & GRC)
 Engaging in argument from evidence (GRC)

oo



i

\

Biology (secondary)

Most frequently counted practices in the participating countries’ curricula

A\

Level 5 (10 -11y) Level 6 (11-12y) Level 7 (12-13y) Level 8 (13-14y) Level 9 (14-15y)
XL BT Y ER T T L

Combined Subject Knowledge of the Natural, Social, and Cultural Environment

Combined Subject (PH, CH, BIO) = One model of competencies for levels 5-8
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Physics (secondary)

Differences in the distribution of NGSS practices in participating
countries

Common grounds: ﬁ

* Constructing explanations (ESP & GRC) ’ ?\

* Planning and carrying out investigations (AUT & GRC)

e Asking questions and defining problems (ESP & GRC) §

Underrepresented practices:
* Using mathematics and computational thinking o Bs
e Asking questions and defining problems (AUT)

 Engaging in argument from evidence (ESP & GRC) 202



Physics

Most frequently counted practices in the participating countries’ curricula
(smaller size of icons = same percentage of occurrence)

L Level 5 (10 -11y) Level 6 (11-12y) Level 7 (12-13y) Level 8 (13-14y) Level 9 (14-15y)
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Combined Subject (PH, CH, BIO)

Combined Subject Knowledge of the Natural, Social, and Cultural Environment

Combined Subject (PH, CH)
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Chemistry (secondary)

Differences in the distribution of NGSS practices in participating countries

Common grounds:

 Constructing explanations @ H @E@H

 Obtaining, evaluating and communicating information &

(AUT & GRC) §
* Planning and carrying out investigations (AUT & GRC)

Underrepresented practices: |
* Using mathematics and computational thinking QEE% ||||O
 Engaging in argument from evidence (ESP & GRC)
* Analysing and interpreting data (ESP) e
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Chemistry

Most frequently counted practices in the participating countries’ curricula (smaller size
of icons = same percentage of occurrence)

Level 5 (10 -11y)

Level 6 (11-12y)

Level 7 (12-13y)

Level 8 (13-14y)

Level 9 (14-15y)

Combined Subject (PH, CH, BIO)

Combined Subject Knowledge of the Natural, Social, and Cultural Environment

Combined Subject (PH, CH)
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Technology (secondary)

Differences in the distribution of NGSS practices in participating
countries
(ESP missing)

Common grounds: & @
* (Obtaining, evaluating and communicating information u-z‘“““ =
 Developing and using models :

* Designing solutions (GRC only)
Underrepresented practices: ||||Q
s

* Analysing and interpreting data it
* Using mathematics and computational thinking (AUT only) PP L
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Technology

Most frequently counted practices in the participating countries’ curricula (smaller size
of icons = same percentage of occurrence)

Level 5 (10 -11y)

Level 6 (11-12y)

Level 7 (12-13y)

Level 8 (13-14y)

Level 9 (14-15y)
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TWO CHOICES UP TO DEBATE

{
O T FILL THE 84D

Focus on
CUITICULQ? underrepresented
Focus on the . prac.tices In the
common grounds curricula

Q Which practices
and why?
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Appendix



Technology

» Asking questions and defining problems
» Developing and using models
# Planning and carrying out investigations
Analyzing and interpreting data
# Using mathematics and computational thinking
# Constructing explanations and designing solutions
» Engaging in argument from evidence

Obtaining, evaluating and communicating information

> SuM

# N = Documents

AUT Technolo...
22.2%
33,3%

22,2%

22,2%

100,0%
1(12,5%)

AUT Technolo...
10,0%
20,0%
30,0%

10,0%
20,0%
10,0%

100,0%
1(12,5%)

AUT Technolo...
20,0%
10,0%
20,0%
10,0%

20,0%

20,0%

100,0%
1(12,5%)

AUT Technolo... | ESP Technolo...

10,0%
20,0%

20,0%
20,0%
30,0%

100,0%
1(12,5%) 1(12,5%)

GRC Technolo...

17,9%
10,3%
51%
7.7%
28,2%
2.6%
28.2%

100,0%

1(12,5%)

GRC Technolo...

2.1%
19,1%
10,6%
6,4%
21,3%
19,1%
2.1%
19,1%

100,0%
1(12,5%)

GRC Technolo...

8,9%
22,2%
2.2%
8,9%
22,2%
24,4%

11,1%

100,0%
1(12,5%)

Total
5,9%
19,4%
10,0%
5,9%
13,5%
21,2%
4,7%
19,4%

100,0%
8 (100,0%)



Technology

e Asking questions and defining problems

» Developing and using models

¢ Planning and carrying out investigations
Analyzing and interpreting data

» Using mathematics and computational thinking

¢ Constructing explanations and designing solutions

¢ Engaging in argument from evidence

Obtaining, evaluating and communicating informatior

5 SUM

H# N = Documents

AUT SECOND...

12,8%
17.9%
17.9%
2,6%

12,8%
15,4%
20,5%

100,0%
4 (50,0%)

ESP SEC > ES...

1{12,5%)

Secondary GR...

3,8%
19,8%
7,6%
6,0%
17.6%
23,7%
1,5%
19,1%

100,0%
3 (37,5%)

Total
2,9%
19 4%
10,0%
5,9%
13,5%
21,2%
4, 7%
19.4%

100,0%

8 (100,0%)




Physics

| AUT -PH 4 | AUT - PH 3 | AUT -PH 2 ESP -PH,CH (.. | GRC-PH 12 GRC - PH 13 GRC - PH 14 | GRC - PH/CH/... | GRC - PH/CH/... | Total

# Asking questions and defining problems 8,2% 13,6%
# Developing and using models 8,3% 8,3% _ 12,9%
« Planring and carrying out investigations oasew | ma% 3% 196% | 141% 143%  1od% 154 163%  169%
~ Analyzing and interpreting data 16,7% 8,3% _ 14,0%
# Using mathematics and computational thinking 6,5%
# Constructing explanations and designing solutions 11,1% 18,0%
» Engaging in argument from evidence _‘ 16,7% 52%
» Obtaining, evaluating and communicating information 16,7% _ 11,1% 13,0%
2- suM 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

# N = Documents 1(11,1%) 1(11,1%) 1(11,1%) 1(11,1%) 1(11,1%) 1(11,1%) 1(11,1%) 1(11,1%) 1(11,1%) 9 (100,0%)



Physics

AUT SECOND... | ESP SEC » Ph.,... | Secondary GR... Total

e Asking questions and defining probl 18,8% 13,4% 13,6%
e Developing and using models 18.2% 10,7% 13,0% 12,9%
» Planning and carrying out investigati 30,3% 19,6% 15,7% 16,9%
Analyzing and interpreting data 9,19 3,6% 16,1% 14,0%

» Using mathematics and computatior 3,6% 7,3%% 6,5%
e Constructing explanations and desig 3,05 27 7% 17.0% 18 0%

» Engaging in argument from evidenc 18,2% 7,1% 4,1% 5,2%
Obtaining, evaluating and communit 21.2% 8, 9% 13,4% 13,0%
2. SUM 100,0% 100,0% 100,0% 100,0%

# N = Documents 3 (33,3%) 1(11,1%) 5 (55,6%) 9 (100,0%)



Chemistry

» Asking questions and defining problems
» Developing and using models
» Planning and carrying out investigations
Analyzing and interpreting data
» Using mathematics and computational thinking
» Constructing explanations and designing solutions
» Engaging in argument from evidence

Obtaining, evaluating and communicating information

> SUM
# N = Documents

AUT - CH 4
7.7%
7,7%
15,4%
15,4%
7,7%
15,4%
7,7%
23,1%

100,0%
1(16,7%)

ESP - PH,CH (...
18,8%
10,7%
19,6%
3.6%
3,6%
27,7%
7.1%
8.9%

100,0%
1(16,7%)

GRC - CH 13
6,1%
3,4%
13,6%
16,3%
5,4%
26,5%
5,4%
23,1%

100,0%
1(16,7%)

GRC - CH 14
1.2%
7.2%
15,0%
19,8%
4,.2%
29,3%
3,6%
19,8%

100,0%
1(16,7%)

GRC - PH/CH/BIO_10
14,0%
11,8%
15,4%
17,6%
3,7%
17,6%
2,9%
16,9%

100,0%
1(16,7%)

GRC - PH/CH/BIO_11
8,2%
14,3%
16,3%
17,7%
3.4%
20,4%
2,0%
17,7%

100,0%
1(16,7%)

Total
8,9%
9,3%
15,8%
15,7%
4,2%
24,2%
4,2%
17,9%

100,0%
6 (100,0%)



Chemistry

AUT-CH4 ESP SEC > ES... | Secondary GR... Total

e Asking questions and defining probl 7,796 18,8% 7,096 8,9%

» Developing and using models 7, 7% 10,7% 3, 0% 9,3%
¢ Planning and carrying out investigati 15,4% 19,6% 15,1% 15,8%
Analyzing and interpreting data 15,4% 3,6% 17,9% 15,7%

e Using mathematics and computatior 7. 7% 3,6% 4 2% 4 2%
e Constructing explanations and desig 15,4% 27 7% 23 8% 24 2%,

» Engaqging in argument from evidenc 7, 7% 7,1% 3,5% 4,2%
Obtaining, evaluating and communig 23 1% 8,9% 19 4% 17 9%
2. SUM 100,0% 100,0% 100,0% 100,0%

# N = Documents 1 {16,7%) 1 (16,7%) 4 (66, 7%) B {100,0%)



Biology

» Asking questions and defining prob

» Developing and using models

» Planning and carrying out investigat
Analyzing and interpreting data

» Using mathematics and computatiol

» Constructing explanations and desic

» Engaging in argument from evidenc

Obtaining, evaluating and communic

. SUM

# N = Documents

AUT - BIO
8,3%
8,3%
8,3%
16,7%
8,3%
25,0%
16,7%
8,3%

100,0%
1(12,5%)

ESP - Bio (12-..
18,0%
16,5%
12,8%
9,0%

1,5%
18,0%
17,3%
6,8%

100,0%
1(12,5%)

ESP Natura...

12,0%

66,0%

10,0%

12,0%

100,0%
1(12,5%)

GRC - BIO 12
0,8%
8.4%
8.8%
20,6%
0.4%
32,8%
1,3%
26,9%

100,0%
1(12,5%)

GRC - BIO 13

10,8%
8.6%
13,4%
2.7%
38,7%
3.2%
22,6%

100,0%
1(12,5%)

GRC - BIO 14
0,7%
15,6%
5,4%
13,6%
6,1%
31,3%
7,5%
19,7%

100,0%
1(12,5%)

GRC - PH/CH/...
14,0%
11,8%
15,4%
17,6%

3,7%
17,6%
2,.9%
16,9%

100,0%
1(12,5%)

GRC - PH/CH/...

8,2%
14,3%
16,3%
17,7%
3,4%
20,4%
2,0%
17,7%

100,0%
1(12,5%)

Total
5,6%
11,7%
10,9%
18,2%
2,7%
26,9%
5,0%
19,1%

100,0%
8 (100,0%)



Biology

e Asking questions and defining probl

e Developing and using models

o Planning and carrying out investigati
Analyzing and interpreting data

e Using mathematics and computatior

» Constructing explanations and desig

» Engaging in argument from evidenc

Obtaining, evaluating and communic

7 SUM
# N = Documents

AUT - BIO
8,3%
8,3%
8,3%

16, 7%
8,3%
25,0%
16,7%
8,3%

100,0%
1 (14,3%)

ESP SEC = BIO
18,0%
16,5%
12,8%
9.0%
1,59
18,0%
17,3%
6,8%

100,0%
1 (14,3%)

Secondary GR...

4 0%
11, 7%
10,5%
16,9%
2,9%
29,.3%

3,2%

21,3%

100,0%
5 (71,4%)

Total
2,9%
12,3%
10,8%
15,8%
2,8%
27, 7%
2,2%
19, 4%

100,0%
7 {100,0%)



Math (secondary)

AUT - Math ESP - Math 5-6... | ESP - Math 7-9.. | GRC Math_10 GRC Math_11 GRC Math_12 GRC Math_13 GRC Math_14 Total
» Asking questions and defining prob 6,6% 5,8% 10,7% 11,8% 5,3% 5,7%
» Developing and using models 6,7% 11,0% 27,7% 8,1% 11,0% 16,0% 17,1% 15,8% 16,5%
» Planning and carrying out investigat 13,3% 1.1% 1.3% 23,0% 23,3% 2,7% 9,2% 11,8% 9,0%
Analyzing and interpreting data 26,7% 12,1% 17,4% 8,1% 17,8% 10,7% 15,8% 15,8% 14,6%
» Using mathematics and computatiol 33.3% 47,3% 20,0% 45,9% 30,1% 16,0% 19,7% 18,4% 27,7%
» Constructing explanations and desic 6,7% 2,2% 7.1% 14,9% 17,8% 18,7% 19,7% 18,4% 12,8%
» Engaging in argument from evidenc 6,7% 2.2% 6,5% 10,7% 2.6% 3,9% 4,1%
Obtaining, evaluating and communic 6,7% 17,6% 14,2% 14,7% 3,9% 10,5% 9,6%
>~ SUM 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%
# N = Documents 1(12,5%) 1(12,5%) 1(12,5%) 1(12,5%) 1(12,5%) 1(12,5%) 1(12,5%) 1(12,5%) 8 (100,0%)



Math (primary)

AUT > AUT - Math - PRI... | ESP > ESP - Math - PRI...

» Asking questions and defining problems 5,0%

» Developing and using models 22,8%

» Planning and carrying out investigations 3,0%
Analyzing and interpreting data 14,9%

» Using mathematics and computational thinking 32,7%

» Constructing explanations and designing solutions 6,9%

» Engaging in argument from evidence 1,0%
Obtaining, evaluating and communicating information 13,9%

> SUM 100,0%

1(14,3%)

# N = Documents

2,8%
16,0%
6,6%
14,2%
42,5%
3,8%
4,7%
9,4%

100,0%
2 (28,6%)

GRC > GRC - Math - PRI...

3,6%

11,3%
19,4%
15,3%
33,9%
13,3%
0,4%
2,8%

100,0%
4 (57,1%)

Total
3,7%
14,9%
12,7%
14,9%
35,6%
9,7%
1,5%
6,8%

100,0%
7 (100,0%)



Math (primary

» Asking questions and defining prob

» Developing and using models

# Planning and carrying out investigat
Analyzing and interpreting data

» Using mathematics and computatiol

# Constructing explanations and desic

» Engaging in argument from evidenc

Obtaining, evaluating and communic

3. SUM
# N = Documents

AUT Mathe P...

29,4%

23,5%

23,5%

5,9%

17.6%

100,0%
1 (10,0%)

AUT Mathe P...

30,0%

25,0%

30,0%

15,0%

100,0%
1 (10,0%)

AUT Mathe P...

4,0%
20,0%
4,0%
12,0%
40,0%
8.0%

12,0%

100,0%
1 (10,0%)

AUT Mathe_P.. | Matematique...
10,3% 2,1%
17,9% 18,8%
5.1% 8,3%
7.7% 12,5%
33,3% 37,5%
10,3% 8,3%
2,6% 6,3%
12,8% 6,3%
100,0% 100,0%

1 (10,0%) 1 (10,0%)

Matematique...

3,4%
13,8%
5.2%
15,5%
46,6%

34%
12.1%

100,0%
1 (10,0%)

Mathematics_6

8,8%
8,8%
17.5%
13,8%
27,5%
17.5%

6,3%

100,0%
1 (10,0%)

Mathematics_7

1,7%
11,9%
18,6%
22,0%
27,1%
15,3%

1,7%

1,7%

100,0%
1 (10,0%)

Mathematics_8 | Mathematics 9

16,4%
20,0%
10,9%
45,5%

7,3%

100,0%
1 (10,0%)

1,9%
9,3%
22,2%
14,8%
38,9%
11,1%

1,9%

100,0%
1 (10,0%)

Total
3.7%
14,9%
12,7%
14,9%
35,6%
9,7%
1.5%
6,8%

100,0%
10 (100,0%)



Math (secondary)

e Asking questions and defining probl

» Developing and using models

# Planning and carrying out investigati
Analyzing and interpreting data

e Using mathematics and computatior

e Constructing explanations and desig

» Engaging in argument from evidenc

Obtaining, evaluating and communi

3 SUM
## N = Documents

AUT SECOND...

b, 7%
13,3%
26, 7%
33,3%

B, 7%

B, 7%

b, 7%

100,0%
1 ({12,5%)

ESP SEC > ES...

b,1%
21,5%
1,2%
15,4%
30,1%
2,3%
4,9%
154%

100,02
2 (25,0%0)

Secondary GR...

5,6%
13,6%
13,9%
13,6%
259%
17.9%

3,5%

3,9%

100,06
5 (62,2%0)

Total
3, 7%

16,5%
9,0%

14,6%

27, 7%
12,8%
4 1%
9,6%

100,0%
8 {100,0%])
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