A ppendix

Main T est Quantitative Data for I ndividual Students

Students’ cognitive development of vector

T1: Pre-Test graphical responses

Student

1

0 N O o WwWwN

A

DWW WwwWwWwwowowowowwowowww?r>>>>rr>r>rrH>rP>rr>>>r> P

1

WINDNDNWWWOW

w

- W o =~ O 0o

22 2b 2c 3a 3b 3c 4 5 6 Ta

N

o b

A 2 OO0 b~ H

o

o

—_

—_

A~ B, O WO O

N NDNDNDN N NN =~ W=

NN

N NDNDNDNDN

N

7b

B A O O~ O

w

O W w w h O

o

7c

o O o~ O

—_

o w b~ OO

8a

8b 8c
1 1
0
0O O
0
0O O
0O O
4 4
0 3
0
0O O
0O O
4 4
0O O
0O O
3 3

230




