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APPENDIX A 291 

INTERV I EW SCH EDULE : LECTURERS 

Purpose : To determine the type s of Func t iona l and Structur ­

a l  teaching patterns recommended by lecturers for the teach­

ing of e l ementary schoo l s c ience .  

Genera l I n struc t ions : *  

Th is interview cons is t s  o f  TWO tasks each a s k ing for spe c ­

if ic type s o f  inf ormat ion . 

Let us start with the f ir s t  ta s k . 

TASK 1 

Th ink of an entire s c ience l e s son a s  be i ng made up of 

1 0 0 t ime unit s . What percentage of this t ime do you th ink 

an e l ementary s c ience teacher shou ld spend : 

1 .  G IVING INFORMATION ? Write your answer in ce l l  1 .  

2 .  PROMOTING UNDERSTANDING? 

2. 
W r ite your answe r in ce l l  

3. DOING ACT IVITIES? W r ite your answer in ce l l  3. 

Now s ta rt aga in w ith c e l l  1 , and the number o f  t ime unit s  

you have a l located f o r  "giv ing informa t ion" . 

What proportion of this t ime do you think an e lementary 

s c ience teacher shou ld spend : 

1 • 

2. 

3 .  

* 

g iv ing informat ion about SCIENCE ( ce l l  4 ); 

giv ing informa t ion about SOCIAL RELATIONS ( ce l l  5); 
g iv ing informat ion about ORGANI ZAT I ON ( ce l l  6 ) .  

By the time the lecturers came to be interviewed they were already 
familiar with the general purposes of the study and had become 
accu stomed to the presence of the researcher. 
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APPENDIX A :  CONTINUED 

Now s ta r t i ng w i th ce l l  2, a nd the number o f  t ime u n i t s  

you have a l located f o r  " promot i ng unde r s tand ing" . Wha t 

proport ion o f  thi s t ime do you think a n  e l ementa ry s c i ence 

teacher should spend : 

1 .  promo t i ng under s tanding about SC I E NCE ( ce l l  7); 

2. promo ting· unders ta nd i ng about SOCI AL RELAT IONS ( ce l l  

8) ; 

3 .  promo t i ng und e r s t a nd ing about O RGANI SATI O N  ( ce l l  9 ). 

Final ly,  s t a r t i ng wi th ce l l  3 ,  and the number o f  t ime uni t s  

you have a l located f o r  " doing a c t i v i t i e s " , what propo r t ion 

of t h i s  t ime d o  you think a n  e l ementary s c i ence teacher 

shou l d  spend : 

1 .  d o i ng a c t i v i t i e s  about S C I E NCE ( ce l l  1 0); 

2 .  d o i ng a c t i v i t i e s  about SOCI AL RELATI O NS ( ce l l  1 1 )'; 

3 .  doing a c t i v i t i e s  about ORGANI ZAT ION ( ce l l  1 2) .  
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APPENDIX A :  CONTINUE D 

Cod i ng she e t  fo r Ta sk 1 

* {/) {/) 0 () 0 I-f 
0 ..... () lO 
HI Cl) ..... 01 

::1 01 ::1 (') () t-' .... . 

t-' Cl) N 01 � 01 
Cll rt 
Cll t-' ..... Ill 0 
� rt ::1 ..... ..... 

3 0 Cl) ::1 Cll 

ce l l  1 ce l l  4 ce l l  5 ce l l  6 
Giving Informa tion 

ce l l  2 ce l l  7 ce l l  8 ce l l  9 
P romo t i ng Und e rstand ing 

ce l l  3 ce l l  10 ce l l  11 ce l l  12 
Do i ng Activities 
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T AS K  2 

Aga in think o f  an ent i r e  s c i ence l e s son a s  be ing ma de u p  of 

o f  1 00  t ime uni t s . What percentage o f  thi s t ime do you 

think an e lementary s c ience teacher shou ld spend : 

1 .  Work i ng with INDIVIDUAL PUP I L S ?  

c e l l 1 .  

Wr i t e  your a nswer m 

2. Work i ng w ith SMALL GROUPS? Wr i te your answe r  i n  c e l l  

2. 

3 .  Work ing w i th the WHOLE CLAS S ?  Hr i te your answe r  i n  

c e l l  3 .  

When you have wr i tten you an swe r s  down start again w i th 

c e l l  1 ,  a nd the number o f  time units you have a l located 

for the teacher's " working with i nd i v i dua l pupi l s " . Wha t  

proportion o f  thi s t ime d o  you think a n  e lementary s c ience 

teacher s hou ld spend : 

1 .  tak ing a LEADING role ( ce l l  4); 

2. taking an ATT ENDING role ( ce l l  5 ) ; 

3 .  STANDING AS I DE AND WATCH ING ( ce l l  6 ) . 

Now s ta r t ing wi th c e l l  2, and the number o f  t ime un i t s  

you have a l located f o r  the teacher's " working with sma l l  

groups " .  What proportion of thi s t ime do you think a n  

e lementary s c i ence teacher should spend : 

1 .  tak ing a LEADING role ( ce l l  7); 

2. t a k i ng an ATTEND I NG role ( ce l l  8) ; 

3 .  STANDING ASIDE AND WATCHING ( ce l l  9 ) . 

F ina l ly , start i ng w i th ce l l  3 ,  and the numbe r of t ime un i t s  

you have a l located f o r  the teacher's" working with the who le 

c l a s s " . vJhat proportion of th i s  t ime do you think an 

e l ementa ry science teacher shou ld spend : 
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1. tak i ng a LEADI NG role (ce ll 10); 

2 .  ta k i ng a n  ATTENDING role (ce ll 11); 

3. STANDING AS I DE AND WATCH I NG (cell 1 2 ). 

C od i ng she e t  fo r Task 2 

'* lbni ;l::>'t-3 OJ t-3 
rtm rn m 

0 OJ OJ rtOJ �-OJ 
Hl C..() m n C..() 

�· ::r ::I ::r m ::r 
n ::s m c.. m m 
� lO 1-1 ,..... 1-1  OJ 1-1 
OJ ::I ::I 
rn 1-1 rt lOrt c..rn 
rn 0 OJ OJ rt 

�;I; t-<7: � OJ 
t-3 m �- 0 �- OJ ::I 
�- ::I �::I rtC.. 
9 lO mlQ () �· 

m ::r::s 
OJ OJ ..... IQ 

::1 ::l 
lO 

Tea che r wo rk i ng w i th ce ll 1 cell 4 ce ll 5 ce ll 6 
I nd i v i dual P u p i ls 

Tea che r wo rk i ng w i th ce ll 2 cell 7 ce ll 8 ce ll 9 

Sma ll G roups 

Tea che r wo rk i ng w i th ce ll 3 cell 10 ce ll 11 ce ll 12 

the Whole Cla ss 



APPE NDIX B.1 

LECTURERS ' FUNCTI ONAL TRANSACTI ONS : LES SONS 1,4, AN D 7 

LESSON 1 

LECTURERS : 
1 

2 

3 

4 

5 

INFORMATI ON 

DISSEMINAT I ON 

se. 
se. TCH. 

SOC. 

3 2 . 7  0 . 6  8 . 0  

1 3 .  5 3 . 7  2 . 8  

1 4 . 0  8 . 8  1 1  • 0 

4 7 . 4  1 4 .  7 4 . 2  

0 . 4  3 8 . 4  1 • 9 

SC. = SCI ENC E 

SOC. = SOCIATI ON 

OI\G. 

1 3 .  1 

3 5 . 0  

5 7 . 0  

7 .  1 

1 • 6 

% TI ME 

INTELLECTUAL I ZAT I ON 

se. se. 
TCH. 

S OC. ORG. 

2 0 . 6  - - 0 . 4  

1 0 . 0  1 • 5 - -

2 .  1 1 • 4 0 . 7  -

6 . 3  2 . 5 - -

- 3 6 . 4  - -

se. 

2 2 . 1  

2 8 . 3  

2 . 4  

1 . 9 

-

0 
T OPERATI ON 
H 

se. 
E 

TCH. 
soc. ORG. R 

- - 1 . 9 0 . 6  

- - 4 . 7  0 . 5 

- - - 2 . 6  

1 3 . 5  - - 2 . 4  

1 5 .  3 - 1 • 2 4 . 8  

SC. TCH. = S C I ENCE TEACHlNG 

ORG. = ORGANI ZATI ON 

l\j 
C..? 
O':l 
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LESSON 4 

LECTURERS : 

1 

2 

3 

4 

5 

INFORMATI ON 

DI SSEMINAT I ON 

se . se. 
TCH. 

SOC. 

2 .  1 2 2 . 4  4 . 6 5 

7 . 9  2 1  • 2 0 . 6  

- 2 6 . 3  0 . 5  

4 . 6  1 3 .  2 1 • 1 

1 1 • 3 - 3 . 8  

SC. = SCI ENCE 

SOC. = SOCIAT I ON 

ORG . 

1 9 . 0  

8 . 2  

4 . 7  

3 . 4  

1 2 . 3  

% TI ME 

INTELLECTUALI ZAT I ON 

se. se. SOC. ORG. 
TCH. 

0 . 0 5 7 . 8  - 0 . 4  

3 .  1 0 . 7  - -

- 20 . 4  - -

2 . 6  3 . 9  0 . 2  -

4 . 8  - - 1 • 7 

0 
OPEPATION T 

H 

se . E 
se. SOC. ORG. R TCH. 

- 4 0 . 9  - 1 . 0 1 • 7 

3 . 3  5 0 . 3  - 2 . 7  2 . 0  

- 4 3 . 9  - 0 . 7  3 . 5  

- 6 5 . 9  - 0 .  1 5 . 0  

- 6 1 . 9  - 2 . 3  1 . 9 

SC. TCH. = S C I ENCE TEACHING 

ORG. = ORGANI ZATI ON 

tv 
c.,.:) 
'1 
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LES S ON 7 

LECTURERS :  

1 

2 

3 

4 

5 

INFORMATI ON 

DISSEM INATION 

se. S OC . se. TCH. 

0 . 3  3 9 . 6  2 .  1 

- 2 2 . 5  2 . 5  

2 . 6 4 2 . 8  3 . 8  

2 2 . 9  3 7 . 4  3 . 0  

1 6 . 4  1 8 . 7  7 . 9  

SC . = SCI ENCE 

SOC . = SOCIAT I ON 

ORG . 

1 1  • 6 

3 0 . 4  

1 0 . 4  

4.  1 

9 .  1 

% T I ME 

INTELLECTUALIZATION 

se . se. SOC . ORG . 
TCH . 

- 8 . 0  0 . 3  -

- 5 .  1 - 0 . 5  

1 • 8 1 5 .  4 - -

1 6 . 3  1 0 . 6  0 . 4  1 • 9 

1 3 . 7  2 5 . 7  0 .  1 -

0 
T OPERATI ON H 
E 

se. 
se . TCH. 

S OC . ORG . R 

-

-

-

-

-

3 8 . 0  - 0 .  1 -

3 3 . 0  - 1 • 6 4 . 4  

2 2 . 1 - - 1 • 1 

- - - 3 . 4  

- - 0 . 5  7 . 9  

SC . TCH. = SCIENCE T EACHI�G 

ORG . = ORGANIZATI ON 

N 
c.o 
� 
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LECTURERS' S TRUCTURAL TRANSACTI ONS : LESSONS 1, 4 AND 7 

LESSON 1 

LECTURERS : 

1 

2 

3 

4 

5 

% TIME 

EMITTER TARGET 

I ND. MULT . WHL . IND . 

PUP . PUP . CLASS . PUP. 

2 2 . 9  5 . 6  2 1  • 1 1 2 .  9 

1 7 . 4  1 . 2 3 3 . 5  9. 5 

1 7 . 2  0 . 3  5 3 . 2  1 7 . 9  

1 6 .  6 - 3 3 . 4  2 9. 1 4  

16 . 5 9 1 • 5 1  2 8 . 0 2 1 4 . 7 3 

I ND .  PUP . = I NDIVIDUAL PUP I L  

MULT. PUP . = MULTI PLE PUPI L  

WHL. CLASS = WHOLE CLASS 

MULT . 

PUP . 

1 0 . 3  

1 • 8 

2 . 9  

2 . 0  

1 9 . 2 4 

WHL . 

CLASS . 

-

-

-

-

-

AUDI ENCE 

I ND . MULT. 

PUP . PUP . 

0 . 3  2 0 . 8  

0 . 6  3 5 . 0  

0 . 2  5 . 7  

0 . 7 2 1 5 . 7 4 

0 . 0 4 1 5 . 0 4 

WHL. 

C LASS .  

6 .  1 

1 . 0 

2 . 6  

2 . 4  

4 . 8 3 

0 
T 
H 
E 
R 

-

-

-

-

-

� 
c:..? 
c.? 
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LES S ON 4 

LECTURE RS: 

1 

2 

3 

4 

5 

EMIT TER 

I ND.  MU LT . WHL. I ND. 

% TI ME 

TA RGET 

MU LT . W HL .  

PU P. PU P. CLASS . PU P. PU P. CLA SS. 

14 . 9  0 . 5  2 9 . 7 4 . 9  

1 4 .  0 0 . 3  1 6 .  7 8 . 7  

2 2 . 2  4 . 6  17 .5 5 . 8  

2 3 . 2  3 . 4  3 . 4  2 .  1 

7 . 3  0 .  1 1 5 . 9  9. 0 
-

IND . PU P. = I NDI VI DUA L  PU PI L 

MU LT . PU P .  = MU LT I PLE PU PI L 

WHL. CLA SS = W HOLE CLAS S 

0 . 6  -

0 .5 -

1 . 8 -

0 . 8  -

1 . 2 -

AU DI ENCE 

I ND. MULT . 

PU P. PU P. 

9. 9 3 2 . 1  

1 • 8 5 5 . 1  

- 4 4 . 6  

0 . 9  6 6 . 1 

- 6 4 . 6  

W HL. 

CLA S S .  

1 • 6 

2 . 9  

3 . 5  

0 .  1 

1. 9 

0 
T 
H 
E 
R 

5 . 8  

-

-

-

-

C..j 
0 
0 
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LES S ON 7 

LECTURE RS: 

1 

2 

3 

4 

5 

EMI T TER 

I ND .  MU LT . WH L.  I ND .  

% TI ME 

TARG ET 

MU LT. W HL.  

PU P. PU P .  CLASS . PU P.  PU P .  CLASS . 

26 . 0 7 4 . 9  13 o3 12o0 

9o5 1. 4 3 4 o2 11. 7 

4 7 . 2  0 . 2  11 0 0 1 5 0  8 

1 5 .  1 0 . 8  3 3 . 8  2 6 . 6  

17 . 5  - 4 5 . 5  12 . 3 

IND . PU P .  = INDI VI DUAL PU PI L 

MU LT. PU P .  = MU LTI PLE PU PI L 

WHL . C LA SS = WHOtE CLA SS 

3 0 3 1  -

Oo2 -

2 . 4  -

18 . 7  0 . 5  

14 . 5  0 . 8  

AU DI ENC E 

I ND. MU LT . 

PU P .  PU P .  

- 3 9  0 1 

2o4 1 5 0  8 

0 .  1 2 2 . 2  

0 . 5  0 . 6  

0 .  1 1 0 4 

W HL .  

CLASS. 

1 . 3 

2 4 o8 

1. 1 

3 . 4  

7 . 9  

0 
T 
H 
E 
R 

OoO 

-

-

-

-

2 

w 
0 
1--
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APPENDIX C 

Act ual T ransa ct i onal Pa t te rn : Le ct u re r  1 

a. F unct i onal Transa c t ions 

s � s ST!S s S T 0 H s � .. 
c C E c G c C E 0 c i! 0 

I I A I � I I A c N I c E C E E E C J\ I E I I N Ec I 
N N H T z N N H A z c N H A c C I I A c C I T A C I T 
E E Ii 0 f E EN I T E E� I 0 G 0 0 i N 'N N 
INFORMATION INTELLECT· OPERATION DISSEMINATIOI{ UALIZATION 

2� of lesson tl .. 
Range 

Mean 

R 
2 0 

T N 
I H 

z E 
A R 
t 0 
N 

b. S t ru c t u ra l  t ransa c tions 

I H 
N up 
D p L U we 

I U T p H L  
V p I I 0 A 

I I p L L S 
D L  L E S 
u �= 

A 
L 

EM I 'M' ER 

I H J. H 
N U P N U 
D p L U W C D P L P W Cl 0 

I U TP H LI U ,r U H L T 
VPI I OAif P rP OA ll 

I IP t LSI I p iL S  E 
D L L E S D L L L ·E S R 
U E ll E! A . A 
L L 

TARGET I AUDIENCE 

C..J 
c 
� 
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Act ual T ransactional Pa t te rn :  Le c t u re r  2 

a. Functional T ransa ctions 

-
G c C E 0 A I I A c E I E N C I 
z N C H A 
A c E I T 

I E N I 
G 0 i N 

I NFORMA'r i O N INTELLECT-
DISSEMHI ATI O!f UAL IZATIO N 

2� o! lesson ti� 
Range 

H•an 

G c 
A I N E I N z 
A c 
T E 

0 
N 

. R 
c � 0 

. 2 I C N E C I I N H A z 
C I T A 
E N I i 

G 0 
'l{ 0 

N 

O PERATION 

0 
T 
H 
E 
R 

b. S t r u c t u ra l  T ransa ctio ns 

·I  H I M I M N U p N U P  N U D P L tJ W C D p L u W C D P L P W Cl 0 
I U T  H L  H L I U  U H L •r 
V P I P O A I U T P O A IJi'T P O A  11 
I I P

1 L s V P I I
L S I I1 I L S E 

D L L 1 Esii P L E S D L P L E S R 
U � D L L •1 L 

U E l E A A . A 
L L L 

EMITTER TARGET AUD IENCE 

c..; 
0 
� 
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Ac tua l  T ransa c t i onal Pa t te rn :  Le c t u re r 3 

a. Funct ional T ransa c t ions 

s R s .STis G c C E 0 G c c ' 0 A I A I I A c N I A c N 
E 

E 
I I E 

EC I I N C N z N C H A z N H A 
A c E I T A c C I T 
T E I T E EN I N 

0 I G 0 G 0 � N N 'N 

INFORMA'1'ION INTELLEC'1'- I OPEnATION DISS:a-!HIATIOI� UALIZATION 

2� of lesson ti-. 
Range 

Mea n  

G 0 
A T 

N H I 
z E 
" R 

b. St ruct u ra l  T ransa c t i ons 

-I  14 I H I H 
N Up N UP N U oPL u \Y C DPLUWC DP1PW C 0 IUT p HLIUTP H L IUTUH L 'r VP I1 0A VPI I OA'1 P rP OA Il 
I I P 1 LS IIP t LS II p iL S  E DLL ES DL L ES D L1L ES R u �: u .r:: tl E: A A A L L L 

EMITTER TARGET AUDI ENC E 

c:..J 
0 
CJ1 



APPENDI X C 

Act ual T ransa c t iona l Pa t te rn :  Le c t u re r  4 

a. Funct i onal Transa c t i ons 

s S T 0 R s � "J." :;) 
C E c C E c G c 0 

I I A I � I I A c E E E C A I E N C I 
N N H T N A z C H 
c C I I A c E I T 
E E N 0 ·r E N I 

G N I G 0 � N 

INFORMA'riON INTELL:C:C'f-
DISSEMINATIOH UAL I ZATION 

2� of l��s�n tl .. 
Ranq .. 
Mean 

t( � IS 'J."• :') 
G c C E A 0 
N I I A c E I Ec I 
z N NH 

c A A C I T T E F.N I 0 "" G  0 
N N 

OPERATION 

R 
G 0 
A T N H I E z 
A R 

I 
0 
N 

b .  S t r u c t u ra l  T ransactions 

· I  11 l H J. H N Up N UP U U oPLuiVCoPLUIVCDP1PWC 0 
IU TpliLIUTPHL I U,rUHL 'f 
VPI10�VPIIOA'IPIPOA 11 
I IP1L:>II.PLLSilplL,S E 
?L � ESDLL ESELLL:!.S R iJ I� U r,- ,, ,., 
A •• A .:. 

L £ L 

EMITTER TARGET AUDIENCE 

C,.J 
0 
en 
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Ac t ual Transa ctional Pa t te rn : Le c t u re r  5 

a. Functional T ra ns a ctions 

S T 0 R S T s R s s T!s s 0 s 
C 

E 
G c 

C E c C E c A c I 
A 

0 A I 0 
I I A I I c N I A c E 

C E E E C A I E 
N H 

I I 
N 

EC I 
N N H T z N 

C 
I 

lt z c N H A 
c C I I A c T A C I T E E Ii 0 T E 

E N I T E 
EN I G N I G 0 0 G 0 � N '!� N 

INFORMA'riON INTELLECT-
OPERATION DISSEMillATIOlf UALIZATION 

2� of lesson ti� 
Range 

Mean 

0 
R 

G 0 
A T 
N 

I H 

z E 
A R 
I 
0 
N 

b. S t ru ct u ral T ransa c t ions 

·I H 
N u p D p L U w c 

H L I U T p 
V p I I 0 A 
I I PL L S 
DL L E S 

u I� 
A 
L 

EMIT'r E R  

I M .1. H 
N U P U U DPLU W C DPLP\'I C 

IU TPHL IU TUI-lL 
Vl'II OAifP

r
POA 

IIP t LSIIp iL S  
DLL ES DL1LE S 

U E U E 
A A 

L L 

TARGET I AUD IENCE 

0 •r 
11 
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L ETTER REQUES T I NG TEACH ER-PARTI C I PATI ON 

Massey University 
PALMERSTON NORTH, NEW ZEALAND TELEPHONES, 69-099, 69-089. 

(n reply please quote: 

Novemcer 22nd, 1979. 

Dear Colleague, 

As you are aware, we are trying to investigate some of the proble�� 

that.new teachers face particularly in Science Teaching, when they go from 

College to their first appointment. 

To continue the study we need to be able to contact some of the 

present 3rd year students once they have settled into their new schools. 

We hope you will be willing to participate. 

We anticipate that responding to a questionnaire will be involved 

and, subject to your agreement, an interview or two, and the opportun:f.ty 

to see your science class in action. 

It go es without saying that any information that you give us will 

be treated as confidential and we are able to preserve the anonymity of all 

who participate. 

Tear off 

Name: 

Could we trouble you then to complete the mini-form below. 

Thank you, 

Yours sincerely, 

Dorothy Gardiner 

---------------------------- - ·---

School (next year): Address: 
---------------------

I am \-Tilling to participate in the research project 
YES ( ) 

NO < ) 
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APPENDIX E.l 

FIRST-YEAR TEACHERS: FUNCTIONAL TRANSACTIONS: LESSONS 1 & 3 

LESSON 1 

INFOI\MATION 
DISS EMINATION 

se. S OC .  

9.8 2 . 0  

32 . 1  8 . 4  

51.0 5.0 

0.5 0 . 8  

13.3 6.1 

18.6 1 • 1 

20.5 0 . 8  

58 . 1  1 .  4 

14 . 6  1.3 

24 . 3  5.7 

21 . 9  1 . 4  

0.5 0 . 1  

8.3 1 • 1 

4 . 4  1 . 3 

41.3 2 . 3  

39.3 2.0 

1 0 .  6 1  2 . 6  

18.6 10 . 4  

17 . 5  0 . 6  

35 . 3  5 . 8  

SC . SC IENCE 

ORG . 

25 . 6  

9.3 

1 5 .  1 

13 . 55 

21 . B 
12.0 

20 . 7  

8.3 

28 . 0  

26 . 9  

25.3 

11 . 9 

13 . 6  

29.6 

38 . 1  

24 . 3  

17 . 5  

3 1 . 4  

15 . 5  

15 . 9  

SOC. = SOCIATION 

ORG . ORGAN IZATIO� 

% TIME 

INTELLECTUALIZAT I ON 

se. SOC . ORG . 

1 • 3 - 0.1 

2 . 3  - 0 . 3  

5 . 2  - 0 . 1  

- - 0 . 2  

8.6 - -

3 . 9  - -

8 . 3  - 0 . 2  

4 . 4  - -

0 . 6  - 0.1 

0 . 3  - 0.3 

3 . 7  - -

- - 0.1 

2.2 - 0 . 1  

- - 0.6 

9 . 2  - -

2 . 3  - 0.1 

0.37 - 0.1 

1 .  2 - 0 . 3  

2 . 6  - 0.1 

1 . 0  - -

OPEF.ATI O;'Il 

se. SOC . ORG . 

55.3 - 2 . 5  

33 . 6  - 2 . 4  

20 . 5  0.1 2.4 

82 . 21 - 2 . 7  

45 . 6  - 4.4 

59.6 - 2 . 3  

46 . 6  - 2.4 

21 . 0  - 0 . 3  

39.3 - 9 . 1  

28.9 - 8.4 

40.7 - 3 . 9  

80 . 4  - 6.9 

59.1 - 13 . 5  

59 . 9  - 3 . 6  

1. 2 - 1 .B 
22.3 - 3 . 0  

61 .9 - 5 . 5  

25.4 - 5.7 

55.3 - 7 . 2  

30 . 1  - 8.4 
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AP PENDIX E.ll CONTINUED 

LESSON 3 

INFO�TION 
DISS EMINATION 

se. SOC. 

14 . 8  3 . 7 

15 . 3  0 . 1  

29 . 8  3 . 1  

1 • 51 -

6 . 0  7 . 8  

30 . 1  2 . 4  

30 . 2  7 . 8  

29 . 9  1 .  6 

22 . 3  4 . 4  

9 . 4  5 . 1  

19 . 9  1 .  5 

20 . 0  0 . 9  

57 . 9  4 . 7  

- -

4 . 4  1 .  7 

27 . 0  1 .  3 

3 . 1  0 . 3  

8 . 7  0 . 2  

22 . 7  2 . 27 

52 . 2  8 . 0  

SC. • SCIENCE 

ORG, 

25 . 8  

9 . 9  

19 , 9  

10,8 

24 . 2  

16 . 3 

10 . 3  

15,8 

34 . 3  

28 . 5  

25 . 3  

30 . 4  

1 . 0  

12 . 9  

13 . 7  

14 . 3  

1 5 .  1 

16 . 2  

14 . 5  

18 . 2  

SOC. = SOCIATION 

01\G . = ORGANIZATID:\1 

" TIME 

INTELLECTUALIZATION 

se. SOC. ORG, 

5 . 8  - 1 . 2  

0 . 2  - -

5 . 9  - -

- - -

- 0 . 05 o. 81 

5 . 0  - 0.2 
6 . 0  - -

2 . 9  - -

3 . 5  - 0 . 6  

0 . 8  0 . 1  2 . 5  

3 . 6  - -

4 . 1  - 1 .  0 

0 . 7  - -

- - -

0 . 3  - -

11 . 5  - 0 . 3  

0.1 - -

- - -

2 . 1  - 0 . 2  

3 . 5  - 0 . 1  
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0 
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H 
E se. SOC. ORG. R 

42 . 3  - 3 . 7  2 . 7  

67 . 8  - 6 . 5  0 . 2  

37 . 1  - 2 . 4  1 .  8 

87 . 21 - 0 . 14 0 . 3  4 

55 . 0  - 2 . 6  3 . 5  

35 . 0  - 5 . 3  5 . 7  

34 . 8  - 6.5 4.4 

42 . 1  - 2 . 2  5 . 5  

24 . 9  - 9 . 1  0 . 9  

48 . 6  - 3 . 8  1 .  2 

33 . 7  0 . 1  7 . 7  8 . 2  

27 . 6  - 6 . 7  9 . 3  

35 . 7  - - -

84 . 2  - 1 .  7 1 .  2 

58 . 4  - 21 . 4  0 . 1  

30 . 6  - 10 . 9  4 . 1  

78 . 8  - 2 . 2  0.4 

56 . 8  - 5 . 5  12 . 6  

54 . 4  - 3 . 5  0 . 3  3 

5 . 2  - 11 . 5  1 • 3 
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APPENDIX E.2 

FIRST-YEAR TEACHEFS: STRUCTUFAL TRANSACTIONS: LESSONS 1 & 3 

LESSON 1 

EMITTER 

IND. HULT. 

PUP. PUP. 

18 . 8  2 . 5  

6 . 9  0 . 7  

14 . 4  3 . 2  

6 . 4  1 .  03 

10 . 5  9.4 

9 . 0  2 . 0  

7 . 1  3 . 1  

8 . 9  0 . 1  

11 . 9  7.8 

15 . 17 3 . 2  

12 . 0  3 . 86 

0 . 6  -

11 . 9 0 . 9  

7 . 0  3 . 6  

15 . 3  0 . 4  

17 . 3  1 . o  
6 . 95 0 . 9  

7 . 9  � . 6  

7 . 7  � . 3  

10 . 7  p . 8  

IND. PUP. 

HULT. PUP. 

WHL. CLASS 

% TIME 

TARGET 

WHL, IND. HULT. 

CLASS PUP. PUP. 

7.9 10.0 1 • 2 

20 . 8  7 . 2  4.0 

34 . 9  1 4 . 1  5 . 6  

1 . 4 3 . 2  2 . 83 

16 . 1  5 . 2  2 . 5  

5.6 6 . 2  2 . 0  

�9.5 8 . 1  1 . 5  

44 . 3  11 . 3  4 . 5  

19 . 8  8 . 3  2 . 9  

1 1  . 4 9 . 9  7 . 7  

21.6 9 . 4  4 .  1 

11 .0 0.3 0.06 

4.4 5 . 8  1. 2 

22 . 3  2 . 6 1 .  2 

48 . 0  19 . 3  6 . 1  

17 . 4  16 . 4  8 . 7  

14 . 5  3.2 1. 3 

29.9 1 . 6  5 . 7  

1 5. 1 3.3 4 . 05 

24.2 1 4 .  1 0 . 6  

INDIVIDUAL PUPIL 

MULTIPLE PUPIL 

WHOLE CLASS 

\o.'HL. 

CLASS 

-

-

1 . 2  

-

1 . 4  

0 . 1  

-

-

-

1 .  05 

0 . 7  

0 . 1  

0 . 4  
-

0 . 3  

0 . 5  

-

4 . 3  

0 . 13 

-

AUDIENCE 

IND. MULT. 1\HL. 

PUP. PUP. CLASS 

0 . 1  57 . 4  1 .  4 

0 . 6  46 . 9  0 . 4  

1 . 5  15 . 8  8 . 8  

- 85 . 1  0 . 04 

0 . 5  53 . 8  0 . 6  

0 . 02 60 . 7  3.7 

- 48 . 0  2 . 7  

1 .  0 18 . 1  11 . 8  

0 . 3  39 . 2  5 . 2  

3 . 58 39 . 8  7 . 6  

0 . 3  44 . 5  2.6 

0 . 84 86.7 0.4 

- 72 . 6  1 . 0  

- 61 . 4  1 . 9  

1 .o 2 . 7  6 . 9  

1 .  0 29 . 6  8 . 1  

0 . 7  68 . 8  1 . 3  

1 .  6 40.6 5 . 4  

0.02 66 . 3  1 . 1  

0 . 7  42 . 5  6 . 4  
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AP PENDIX E.2t CONTINUED 

LESSON 3 

% T I ME 

EMITTER TARGET 

I ND. HULT. li'HL. IND. HULT. 

PUP. PUP. CLASS PUP. PUP. 

1 5. 4 3.1 11.7 13.8 

7.2 0.3 1 1 • 8 5.4 

22.6 2.0 1 3. 3 11.8 

2.9 3.9 1.7 2.0 

14.5 6.4 8.3 3.3 

10.4 7.2 18.38 12.8 

5.7 3. 1 1 3. 2 17.2 

9.9 0.7 19.8 10.9 

10.8 3.8 28.5 8.2 

19.0 2.5 1 1 • 1 7.3 

12.3 3.2 17.0 6 . 7  

13.5 12.0 1 3. 1 12.9 

1 • 5 0.2 55.5 1 . 5 

3.7 2.5 6.2 0.6 

3.8 3.6 3.1 .3.4 

18.3 2 . 0  10.3 16.2 

0.9 0.2 15.0 1. 2 

6.6 0.7 7.3 2.9 

9.0 2.3 16.9 7.8 

10.8 2.5 29.4 26.1 

I ND. PUP .  = INDIVIDUAL PUPIL 

HULT. PUP. MULTIPLE PUPIL 

WHL. CLASS WHOLE CLASS 

5.2 

0.2 

6.0 

1.9 

1. 4 

3.6 

2.0 

3.3 

3.7 

2.3 

3.6 

2.9 

0.5 

0.7 

0.6 

4.2 

0.3 

0.1 

3.6 

0.3 

"'HL. 

CLASS 

0.3 
-

1 • 4 

-

-

0.09 

2.6 

0.1 

0.1 

1 • 2 

0.3 

-

0.2 

-

-

-

-

-

0.1 

-

312 

AUDIENCE 
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T 

I N D .  MULT. WHL. 
H 
E 

PUP. PUP. CLASS R 

0.7 47.4 1.2 1. 2 

- 74.9 0.2 -

0.4 36.8 5.7 -

- 87.2 0.4 -

- 62.5 3.5 -

0.63 39.2 7.7 -

5.4 41.6 9.2 -

0.7 48.0 5.9 0.8 

0.2 43.3 1 . 4 -

1.2 53.1 1. 8 0.5 

0.47 44.8 10.6 1 • 0 3 

1 .4 35.3 4.7 4.2 

- 40.6 - -

- 86.0 0.3 -

o. 1 59.5 22.2 3.7 

0.4 41.5 6.2 0.9 

- 81.8 0.6 -

- 62.5 0.5 19.4 

- 60.03 0.27 -

1. 5 23.2 6.2 -



APPEND I X  E . 3  

TEACHER 16 : FUNCTI ONAL AND STRUCTURAL TRANSACTI ONS : LESSON 2 

FUNCTI ONAL TRANSACTI ONS : 

% TIME 

I NFORMATI ON 
D I SSEMINATI ON I NTELLECTUALIZATI ON 

se. S OC. ORG. se. 

0 . 9  0. 1 18.1 -

STRUCTURAL TRANSACTI ONS : 

EMI TTER 

I ND. MULT. \-.. HL. I ND. 

PUP. PUP. CLASS PU P. 

10. 0 2 . 5  3. 9 3. 2 

SOC. ORG. 

- 0.1 

% T I ME 

TARGET 

MULT. i-7HL. 

PUP. CLASS 

1.6 -

OPEF.AT I ON 

se. SOC. ORG. 

67 . 6  - 6. 9 

AUD IENCE 

I ND. MULT. l\HL. 

PUP . {>UP. CLASS 

0.1 7 5. 3  0. 9 
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I NDI VIDUAL TEACHERS : 

RANGES AND MEANS I N  

FUNCTI ONAL AND STRUCTURAL TRANSACTI ONS 
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APPENDIX F 

Act ual Tra ns a ct iona l Pa t t e rn : 

a .  Func t i ona l Transact i ons 

s R s S T• s R G - c E x c C E 0 G 0 c 0 A I I A c N I I A c A T li E I I E E c I N H I E N C li I z N C H A z c NH A z E 
A c E I ·r A C I T A R 
·r E I T E � N I I N 0 �G I G 0 0 0 N N 0 N N N 

INFORMATION I NTELLECT- OP E RATION DISSEI-HNATIO!l U ALI ZATION 

20� of lasson time 

Range 

Mean 

Te a che r 1 

b. S t ruct u ra l  T ransa c t i ons 

I M I M I M N Up N UP N U oPL u W C oPLU W C DPLP W C 0 
IU Tp HL IU TPHL IU ,rUHI. T 

VPII OAyp irOAV1'1 P OA H 
IIPLL SIIPLLSII p i L S  E 
DLL ES DLL ES DL LL£5 R � E U E � 8 
L t L 

EMIT'rE R  TARG ET AUDIEN CE 

c..J 
� 
CJ1 



APPEND IX F 

Act ual T ransact ional Pa t te rn :  Te a che r 2 

a.  Functional T ransa ctions b. St r u ct u ra l  T ransa c t ions 

_ . .. -I  M I H I M S S T  0 I< S C.J. � 8 C .!i'l S R . N U p N U P N U C C E C � C r E 0 A I C E O G 0 o P L u W C o P L U W C D P L P W C  0 I IA I N I EA C N E IA c � T IU TpHL IU TPHL IU TU H L T 
E E C A I E NC I I N E� I I H VP I 1 0AVP I I OAVP 1P O .A. H 
N NH T Z N eH A Z C N 1 A z E IIPLL SI IPt L S I Ip iL S E 
C C l  I A C E l 'f � E C N T A R D LL E SD LL E SD L L L E: S  R 
E E N 0 I E N I I EG I I u E u E lJ E 

0 G O  0 0 0 A A A 
N N N N N L L L 

INFORMATION IN TELLECT- OPER TION · I D ISSD�INATION UAL IZAT ION A EMITTER TARGET AUDIENC E 

2� o! lesson time I VJ 
�� � 

en 
Mean 
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Act ual T ra nsact ional Pa t te rn :  Te a che r 3 

a. Func t ional T ra nsact i ons b. S t ru ctu ra l  T ransa c t i ons 

-I M I M I H S s T 0 n s C � S � � ST S R N U p N U p K U c C E C � C I E 0 A I C E 0 G 0 D P L U W C o p L u VI C D P L P lW C 0 
I IA I H I EA C N E IA C � T I U T pHL I U T P H L I U T U HL T 
E E C A I E N C I I N EC I I H V P I 1 0 A V P I I O A V PIP O A H 
N NH T Z N eH A Z 

C N H
I 

A z E I I P L L S  I IP tL S I Ip iL S  E 
C C l  I A C E I T � E C

N
T A R D L L E S D L L E S D L L L t S R 

E EN 0 I E N I I EG I I u g u I:: ll E O G O  0 0 O A A A N N N N N L L L 

INFORMATION IN TELLECT- OPER T ION · I I OE DISSEM INATIOK U AL IZATION A EMITTER TARGET AUD EN 

2� of le sson t i �  

I � �� � 
Mean ...J 
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Ac tual Trans ac ti onal Patte rn : Te ache r 4 
a. Functi8nal Transacti8ns 

/\ 
5 s S T s s S T s C E c C E c c 0 A I I A I I I A c 

E C 
N 

E E C I E A I 
N N H T z N N H A 
c C I I A c C I T 
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G N I G 0 0 
N N 

INFORHATION INTELLECT-
DISSEMINATION UALIZATION 

20� of lesson tiwe 

Range 

He an 

I \ 
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N N 

OPERATION 

b. S tructural Trans actions 

I \ 
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APPENDI X F 

Ac tual Transac tion al P atte rn :  �ac he r 5 

a. Fun c tional T rans ac tion s  

s S T 0 t'l s ., .. ., n "' � J. � 
C E G c C E c C E c G c 0 A 0 

I I A I A I I A c N I I A c N E E E E C A I E N C I I li E C I 
N N H T z N C H A. z 

c NH A 
c C I I A c E I T A C I T 
E EN 0 T E N I T E EN I I G 0 6 G 0 0 N N N N 

INFORMA 'riON INTELLECT- OPERATION DISSEMINATIOH UALIZATION 

20� of le9son ti� 

Range 

Mean 

R 
G 0 
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b. S truc tural Tran s ac tions 

I M I H I '<i 
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Ac tual Tran s actional P atte rn : Te ache r 6 

a. Func tion al Trans actions 

s S T 0 tf s � 4 ;) l'( i:J S T·;:; 
c C E c G c C E 0 G c C E 0 � I A 

A I I I .A I I c N I A c 
E E C A I E E C I I E Ec I 
N �� H T z N N H ,, z N N H A 
c C I I A c C I ·r A c C I T 

E E ii 0 T E EN I T E EN I I G 0 0 G 0 0 N N N N 

I NFORMATI ON I NTELLECT- OPERAT I ON D I SSEMINAT I ON U AL I ZATION 

20� of le�son time 
�ange 
l-It> an 

R 
G 0 

A T N H I E z R A 

I 
0 N 

t. S tructural Trans ac tions 

I 
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I UT - HLDPLUWCDP PWC 0 
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Ac t ual T ransact ional Pa t te rn :  Tea che r 7 

a. Funct ional T ra nsa c t i ons 

s S T 0 t( s :, :J.' s .1( ::; S T•::; 
c C E c G c C E 0 G c c I! 0 � I A A I I I A I I E c N E I !t c 
E E C A I E N C I I N E C I 
N r� H T z N C H !t z c N H A 
c C I I A c E I ·r A C I T 
E E 1i 0 T E N I T E EN I I G 0 0 G 0 0 N N N N 
INFORMAT ION IN TE L LEC T- OPERATION D ISSEM INATION U ALIZATION 

20% of lesson time 
Range 

He an 

R 
� 0 
N T 
I H 
z E 
A R 
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0 N 

b.  S t ruct u ra l  T ransa c tions 

·I N I H I H N Up N U P H U DP L u W CD P T, UW CDP LP W C 0 
IU Tp HL IU TPHL IU T UH L  T 

VP I 1 0AV PI I OAV.P1P O A H 
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Act ual T ransa c t i onal Pa t te rn :  Te a che r 8 

a. Funct i onal Transa c t i ons 

s S T 0 t( s .:> .. i) n .:> i) "!" i) 
G C E G c 

c C E c c 0 A C E 0 
I I A I � I I A c N I I A c 
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c 
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Mean 
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N 

b. S t r u ct u ra l  Transa c t i ons 
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I U T p iiL I U T P H L I U ,r U H L •r 
V P I 1 0 A VPI IO A VPrPOA H 
I I P 1 L SI I P t L S I I p i L S E 
D L L E S D L L  E S D L 1 L ES R � E U E ll E: 
L t t 

EMITTER TARGET AUDIENCE 

� 
N 
N 
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Actual Transa c t i onal Pa t te rn: Te a che r 9 

a. Functi onal T ransa c t i ons 

s 
c 

I 
E 
N 
c 
E 

INFORMATION 
DIS S EMINATIO!f 

IN TEL LEC T­
U ALIZATION 

2� of lesson ti-. 
Ran9e 

Mean 

OP ERATION 

R 
2 N 

I 
z 
A 

r 
� 

0 
T 

H 
E 
R 

t. S t r u c t u ra l  T ransa c t ions 

I H .L H Up N U P ll U DP L u W CDP L U W CD P LP W C 0 IU TpH LIU TPH LIU,rUH L T 
V PIIOAV PII OAV P IP O I. H 

I I P L L S I I p L L S I . I p I L S E 
D L L ESD L L ESD L L LES R 
U � U E t1 r.! A • A .!. 
L £ L 

EMITTER TA RGET AUDIEN C E  

c:..J 
l'v 
� 
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Act ual Transa c t i�nal P a t tern : Te a che r 10 

a. F u nc t i onal Transa c t i on s  b. St ruct u ral T ransa c t i ons 

S T! - ·I  M I H I H S S T  0 t< S .,J. S � C S S R N Up N UP N U C C E C G C � E 0 A I C E 0 2 0 D p L U \Y C D p L U W C D p L p W C l 0 I IA I � I EA C N E IA C N T IUTp HLiurp HL i li TU H L 'r 
E E C A I E NC I I N EC I I H VP I 1 0AVP it OA V P 1 P OA H N NH T Z N e H A Z C N HA z E I IP1 LS I IP tL S I IpiL S E C C l I A C E I T � E C � T A R D LL E S D LL E S DL1L£ S R 
E E N 0 f E N I 

I 
E G I t U E U E tl E: O G O  0 0 A A A 

N N N Ii � L L L 
INFORMA'fiON INTELLEC'f- OPERATION EMITTER TARGET I AUDIEN OE DISSE!HNATIOH U A LI�N 

2� of lesson time 

1 � h�· � 
Mean � 



APPENDIX F 

Ac t ua l  T rans a ctional Pa t te rn :  Tea che r 11 

a. Funct ional T ransa c t ions b. S t r u ct u ral T ransa ct ions 

R s  Tl � I �1 I H I H S ST 0 tc S �J. S S S R N Up N ' e eE c G e cE o X c c! o G o nPt0wcN
p��weDPuPwe o I IA I � I iA e N i IAC � T IUTpHL� UTPHLIU� UHL •r E Ee A I E Ne I I N tCI I H VPI10AVPIIOAVPrPOA H N NH T Z N eH A Z C N H1A z E IIP1LSIIPtLSIIpiLS E 

C Cl I A C E I T � E CN T A R D LL ESD LL ESDL1t£S R E E li 0 I E N I I EG I I u e: u s tl E 0 G 0 0 ·? 0 A A A 
N N N .� N L L L 

INFORMATION INTELLECT- OPE R  TION J I N CE DISSEMIN ATION UALIZATION A EMITTER T ARGET AU D  E 

2� of luson tiN I W 
Rano� r� 

Ul H�an 
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Act ual T ransa c t i onal Pa t t e rn : Te a che r 1 2  

a .  Funct i onal T ransa c t i ons 

s 
c 
I 
z 
N 
c 
E 

G ¥ 
z 
A 
T 
I 
� 

INFORMATION 
DISSEMINATION 

INTELLECT­
UALIZATION 

2� of lesson ti .. 

Rang� 
Jolean 

OPERATION 

R 
G 
A N 
I 
z A 
I 
g 

0 
T 
H 
E 
R 

b. S t r u ct u ra l  Transa c t i ons 

I M I H I H N U p  N U P  N U D P L u W C D P L U W C D P L P W C  0 
I U T p H L I U T P H L I U ,r U H L T 
V P I 1 0 A V P I I O A V 1' 1 P O A H 
I I P L L S I I P L L S I I p l L S  E: 
D L L E S D L L  E S D L L L E S R 

� e: u £: u [;; 
L £ t 

EMITTER TARGET AUDIENCE 

CV 
l'v 
en 
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Act ual T ransa c t ional Pa t te rn : Te a che r 1 3  

a .  Func t i onal T ra nsa c t i ons b. S t ruct u ra l  Transa ct ions 

- ·I M I M I H S T  S � S S T S R N Up N UP tf u 
C G C CE 0 A C C E O G 0 o P L u \Y C o PL U W CDPLP W C  0 
I � I � A  C N � I �  C � T IU TpHL I U TPHL IU ,r U H L T 
A I E N C I I N E C I I H VP I 1 0 A V l' I I O A 1/ P IP O A H 
T z N eH A Z C N H A z E I I P L L S I I P tL S I I p iL S E 
I A C I T  A E c iT A R D L L  E S o L L  E S DLL L E.: S R 
o I E E N I i E � I I u e u £ u �:: 
N O G 0 0 , 0  O A A A 

N N N N N L L 
L 

INFORMATION INT ELLECT- OPE RATION EHI'rrE R  TA RGET I A UDIEN CE DIS S DHNATION UALIZAT ION 

2� of lnson t l• 

I W b� N 
Mean � 
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Act ual T ransa c t i ona l Pa t te rn 1 Tea r.he r 14 

a. Func t i onal T ransa c t i ons 

� A 
8 � S T s s S T s C E c C E c c 0 

I I A I � I I A c 
E E C A I E E C I 

N N H T z N M H A 
c C I I A c C I T 

E N 0 T E E N I E I G N � G 0 
N 

INFORMATION INTELLECT-
DISSEMINATION UALI ZATION 

2� of leseon ti._ 

Range 

Mean 

lA 

� s 
G c A I N E I N z c A E T 
0 
N 

\ ......,_ 

� � s � 
o · 2 I A c N E c I I N H A z C I T A � N  I I "' G  0 

� N 

OPERATION 

b. S t r u c t u ra l  T ransa c t i ons 

lA I� 

A J 
-I M I H I }f 

0 N u p N u p l{ u p D p L U w c D p L U w c D p w c T I U T p H L I U T p K L I U L U H I. H V P I I 0 A V p I I 0 A V 1' T p 0 A E I I p L L S I I p L L S I I I I L S R D L  L E S 0 L L E S D L p L E: s 
i1 � tl L 

u 1:: E: A A A 
L L L 

EMITTER TARGET AUDIENCE 

0 
T 
H 
E 
R 

C:..J 
N 
CO 
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A c t ua l T ransa c t i ona l Pat te rn : Te a che r 1 5  

a .  Funct i ona l T ra nsa ct i ons 

s K ;:;) ::; '.L� B 
G 

-

c; E 2 c C E 0 · c 0 � I I A c N I I A c 
E E C I I E E C I I N 

z N 
N H A z 

c 
N H A 

A c C I ·r A C I T 
T E E N I T E E � 5 I G 0 0 � N N 

I If 

INFURMA'riON INTELLECT- OPERATION DISSE!HNATION UALIZATION 

20� of le�son ti .. 

Range 

M•an 

R 
2 0 

T N H I 
z E 
A R 

I 
� 

b .  S t ruct u ra l  T ra ns a c t i ons 

·I M I H I M 
N U p N U P N U D P L u W C o P L U W C D P J. P W C 0 
I U T p H L I U T P H L I U T U H L T 
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U E U E V E A A A 
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Act ua l  T ransa c t i ona l Pa t te rn : Te a che r 1 6  

a .  Funct iona l T ransact ions 

s S T 0 H s 0 ;l ;:, .n: 0 ;:; '.1" s 
c C E c G c C E 0 G c c ' 0 � I A 

A I I I A I I c N I c 
E E C A I E E C I I E E c I 
N N H T z N N H A z N N H A c 
c C I I A c C I T A C I T 
E E If 0 1' E E N I T E E N I 0 G . 0 

N . N 

INFORMA'fiON I IN TELLECT- OP ERAT ION DISSEMH1ATIO H UALIZA!!QN 

2� of l� sson tl-. 

Rafl9• 

H@an 

R 
G 0 
A T N H I E z 
A R 

r 
� 

b .  S t r u ct u ra l  T ra nsa c t i on s  

I H I H U p N U p tl U D PL u W C DPL U W C DP LP W C 0 
I UT p HL I UTP H L i l' m U H L  T 
VP I 1 0 A V P I I 0 A 'I P y P O A  H 
I I P L L S I I p L L S I I p I L S E 
DLL ES DLL ES DLLL J!; S  R 

U E! U E U E A A A 
L L L 

EMITTER TA RGET AUDIENCE 
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Act ua l T ransa ct i ona l Pa t te rn : Tea che r 1 7  

a .  Funct i ona l T ransact i ons 

�� A 
s S T  8 � s S T  S 
C C E C z C � E 0 
I I A I I E A C 
E E C A I E N C I 
N N H T Z N H A 
C C I I A C � I T E E N  0 I E N I 

G N O G 0 
N N 

INFURMATION INTELLECT-
DISSEMINATION UALIZATION 

2� ot l�sson ti� 

Rang• 

Moan 

b 
A 
N 
I 
z 
A 
T 
0 
N 

u � 

' � 
s 'l g s s 

c � �  0 G I c A E N 
N E c I I 
c N H A z 

C I T A E E �  I I 0 0 . I� N 
OPERATION 

0 
T 
H E 
R 

b .  S t ruct u ra l  T ra nsa c t i ons 

u , 

�/'-. l ll...-
l·l H I H I H N u p u 
o P  L U IV C N u p 

D p U · 
w c 0 D p L U IV C L p 'I U T p H L I U T p H L I U T U H L T 
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Ac t ua l  T ra nsa c t i ona l Pa t te rn : Tea che r 1 8  

a .  F u nc t i ona l T ra n sa c t i on s  

s S T 0 t( s ,:, :.�.· .::1 
G C E c C E c c 0 

I I A I � I 
I A c E E E C A I E N C I 

N H H T z N C H ,, 
c C I I A c E I T 
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I G 0 � N 

INFORMATION INTELLECT-
DISSEMINATION UALIZATION 
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b .  S t ru c t u ra l  T ra nsa c t i ons 
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Ac t u a l  T ra n sa c t i ona l Pa t te rn : Tea che r 1 9  

a .  F un ct i ona l Transa c t ions b. St ruct u ra l  Tra n s ac t i ons 
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A c t ua l T ransa c t i ona l Pa t t e rn :  Tea che r 2 0  

a .  Funct i ona l T ra nsa ct i on s  b .  S t r u c t u ra l  T r a n s a c t i ons 

s s T 0 H s g :J." s H � S T  s R � � p 
I H � :.4 C CE C � C r E  0 A I c E o 2 0 D P L u W C N UPW CDPUP W C 0 I I A I N I E A C N E I A C N T I U T p H L r · � � � H L I U � U H L T 
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I NTERVI EW S CHEDULES : FI RST-YEAR TEACH ERS 

The f orma t s  of the 4 interv i ews for the f i r s t - year teache r s  

were i dent i c a l  to that u sed f o r  the Col lege lecturers 

( Appe nd i x A ) w i t h  empha s i s  put on f unct i ona l and structura l 

trans a c t i on s . Howeve r , i n  the teachers '  c a s e  they were 

a sked to i nd i ca t e  the percentages of  l e s s on t ime which 

they though t : 

( i ) a n  e l ementary s c i ence teacher shou ld spend on func t ­

ional and structural transact ions ; 

( i i ) the i r  s chool s c i ence teacher s  spent on f unct iona l 

and s t ructural transact i ons ; 

( i i i ) the i r  Co l lege l ecturers recommended for f unct i ona l 

and structural transaction s ; 

( iv )  the i r  Col l e ge l ec turers spent on f un c t i onal and 

s t ructural trans a c t i ons . 

33 5 

I n  t h i s  f inal c a s e  t a s k  1 a l so i n c l uded the percentages 

of  l e s son t ime wh i ch the teache r s  thought that the i r  lectur­

e r s  s pent on the fun c t i ona l a spec t s  o f  s c i ence teaching . 

( Se e  page fo l l ow ing ) .  
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APPENDI X G :  CONTI NUED 

C od i ng she e t  fo r Tea ch e r-pe rcept ions of L e c t u re rs' Fun c t i ona l 

T ra nsact ions 

*- Ul Ul Ul 0 () () 0 1'1 
0 1-'· ..... () lQ 
HI ('() ('() ..... Ill ::s ::s Ill ::s 
(1 () () 1-' 1-'· 
1-' ('() ('() N 
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m ('() 1-' 1-'· 

Ill Ill 0 
� () eT ::s 
1-'· ::t 1-'· 
s ..... 0 ('() ::s ::s lQ m 

ce l l  1 ce l l  4 ce l l  5 ce l l  6 ce l l  7 

G iving Info rma t i on 

ce l l  2 ce l l  8 ce l l  9 ce l l  10 ce 11 11 
P romot i ng Unde r s t a nd i ng 

ce l l  3 ce l l  1 2  ce l l  13 ce l l  1 4  ce l l  15 
Do ing Act ivit ie s 
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You have been teach i ng S c i ence for over a term now a nd 

we are i nterested i n  how you view your teaching s i tuat ion . 

Consequent ly , we have de s i gned the fol l owing ques t i onna i r e  

i n  a n  e f fort t o  h e l p  u s  under s tand how you v i ew your teach ­

i ng envi ronment , your s e l f  a s  a new teacher a s  we l l  a s  your 

tea ching . \'le are a l so interested i n  some of  the problems 

( i f any ) that you have f aced , or are now fac ing , d u r i ng 

your i nduct i on y ea r . Know ledge o f  the s e  wi l l  place u s  

i n  a better pos i tion t o  he lp f uture teacher s  during the i r  

i nduc t i on year . 

SECTION A 

Th i s  s e c t i on dea l s  w i th your expectat i ons when you started 

tea ching , the extent to wh i ch you thi nk that you are succes s ­

f u l l a s  a s c i ence teache r , a nd the extent t o  whi ch you 

think th i s succ e s s  ( or lack o f  succe s s ) is due to your 

tra i n ing for s c i e nc e  teac h i ng . 

Each que s t ion i s  d i vi ded i nto THREE parts a ,  b ,  and 

c .  

Part a dea l s  w i th the extent o f  your succ e s s  a t  a par t i cu l a r  

ta s k .  

Part b dea l s  w i th the e f fect o f  thi s  succ e s s  on your gene r a l  

l evel o f  succe s s  a s  a s c i ence teacher . 

Part c dea l s  w i th the extent to which you think thi s succ e s s  

( or l a c k  o f  s ucce s s ) i s  due t o  you r  tra in ing f or s c i ence 

teach i ng . 

To answer each part o f  the quest ion you need to t i ck one 

numbe r on a f ive-po i nt s c a l e . The s c a l e s  for par t s  a and 

b are i dent i c a l  but the one for part c is d i f f erent . The 

sca l e s  are as fol lows : -
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Sc ale f or parts a and b . • .  

Extreme ly 
H i gh Ave rage 

Not Extreme ly Little 
H i gh Ve ry M uch 

( 5 ) ( 4 ) ( 3 )  ( 2 )  - ( 1 )  

Sca le for pa rt c • • •  

Ve ry Not 
Ent i re l y 

M u ch Pa rt ly Ve ry M u ch 
Extreme ly Little 

( 5 ) ( 4 ) ( 3 )  ( 2 )  ( 1) 

EXA�tPLE : 

Compared w i th your expecta t i ons when you started teach i ng , 

to what extent have you been succ e s s ful at : 

1 a .  Prepa r i ng s c i ence a t i vi t i e s ?  

b .  To what extent does the 

degree of your s ucce s s  

i n  prepa r i ng s c i ence a c t i  v ­

i t i e s  i n f l u ence the g enera l 

l evel of your succ e s s  a s  a 

s c i ence teacher? 

c .  To what extent do you con­

s ider that the degree of 

your s ucce s s  i n  prepa r i ng 

s c i ence a c t i v i t i e s  i s  due 

to your tra ining for science 

teach i ng ? 

( 5 )  <I> ( 3 )  ( 2 )  ( 1 ) 

( 5 ) <J> ( 3 ) ( 2 ) ( 1 ) 

<i> ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

T i c k i ng 4 for 1 a ,  4 f or 1 b ,  and 5 for 1 c means tha t you 

have a H I GH de gree o f  succe s s  a t  prepa r i ng s c i ence a c t i v -
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i t i e s  whi ch has a H IGH i nf luence on your general level 

of succ e s s  a s  a s c i ence teacher , and your succe s s  a t  prepa r ­

i ng s c ience a c t i vi t i es i s  ENTIRELY d u e  to your trai ning 

f or s c i ence teach i ng . 

OVERALL QUE STI ON : 

To what extent do you regard yourse l f  s ucce s s f u l  a s  a 

teacher o f  s c i ence? 

( P le a s e  tick the appropri at e  number ) .  

Extreme l y  
High Average Low Ext reme ly Low 

H i gh 

( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

COMPARED W ITH YOUR EXPECTATIONS WHEN YOU STARTED TEACHING , 

TO WHAT EXTENT HAVE YOU BEEN SUCCE SSFUL AT : -

1 a .  U s i ng the pre s c r i bed s c i ence 
s y l la bu s ?  

b .  To what extent doe s the degree 
o f  your s ucces s  in us ing 
the pre s c r i bed s c i e nc e  sy l labus 
i n f luence the genera l level 
o f  your su cc e s s  as a s c i ence 
teache r ?  

c .  T o  what extent d o  you con s i de r  
t h a t  the degree o f  your succ­
ess i n  u s i ng the pre s c r i bed 
s c i ence s y l l abu s i s  due to 
y ou r  tra i ning for s c i ence 
teach i ng ?  

2 a . Exerc i s ing your own j udgement 
over how to use the s c i e nce 
s y l labu s ?  

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 ) ( 4 )  ( 3 )  ( 2 )  ( 1 ) 



2 b .  To what extent doe s the degree 
of your succe s s  i n  exerc i s ing 
y our own j udgement over how 
to u s e  the s c i ence s y l labu s 
inf luence the g eneral level 
o f  your succ e s s  as a s c i ence 
teacher ? 

c .  To what extent do you con s i de r  
that t h e  degree of your suc c ­
e s s  i n  exerc i s i ng y o u r  own 
j udgement over how to u s e  
the s c i ence s y l l abus i s  due 
to your tra i ni ng for sc ience 
teaching? 

3 a . G e tting a c c e s s  
r e s ource book s ?  

to s c i ence 

does the b .  To wha t ex tent 
degree of you r  
get t i ng acce s s  

succ e s s  i n  
t o  s c i ence 

inf luence 
o f  your 

a s  a s c ience t eacher ?  

resource books 
th e  general l evel 
succes s  

c .  To what extent do you cons ider 
that the degree o f  your succ ­
e s s  i n  getting a c c e s s  to 
s c i ence resource books i s  
due t o  your tra i n i ng for 
s c i ence teaching? 

4 a . U s i ng s c i ence resource books ?  

b .  T o  what extent does the degree 
o f  your succe s s  i n  u s ing 
s c i ence re source book s i n f l u ­
e n c e  the genera l l e v e l  o f  
y ou r  succ e s s  a s  a s c i ence 
t eacher ?  

c .  T o  what extent do you con s i de r  
that the degree o f  your succ ­
e s s  i n  u s ing s c i ence resource 
books is due to your tra i n i ng 
f or s c i ence teach ing? 

Sa . Get t i ng a c c e s s  
equipment? 

to s c i ence 
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( 5 ) ( 4 ) ( 3 )  ( 2 )  ( 1 ) . 

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 ) ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 )  

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 



5 b . To what extent does the degree 
o f  your succ e s s  i n  getting 
a c c e s s  to s c i ence equ i pment 
inf luence the general l evel 
o f  your succes s  a s  a sc ience 
teache r ?  

c .  To what extent d o  you cons iqer 
tha t the degree of your succe$ 
in gett i ng acce s s  to sc ience 
equ i pment i s  due to your 
training for s c ience teach­
i ng ?  

6 a . U s i ng s c i ence equipment ? 

b .  To what extent does the degree 
o f  your succe s s  i n  u s ing 
s c i ence equipment i n f l uence 
the general l evel of your 
succe ss as a s c i ence teacher ?  

c .  T o  what extent d o  you cons i der 
that the degree of your success 
i n  u s ing s c i e nce equipment 
i s  due to your tra i n i ng 
for s c i ence teach ing? 

7 a . Bene f i tt i ng f rom col labor a t ing 
with the Sc ience Resource 
Teache r ?  

b .  To what extent doe s t h e  degree 
o f  your succ e s s  in bene f i tting 
f rom col labora t ing w i th the 
Sc i ence Resource Teacher 
i n f luence the genera l l evel 
o f  your succes s  a s  a s c i ence 
teacher? 

c .  To what extent do you cons ider 
that the degree of your 
s uc c e s s  in c o l l abor a t i ng 
with the Sc ience Resource 
Teacher is due to your tra in­
i ng for s c i ence teaching? 

Sa . Bene f i t t i ng f rom col labor ­
a t i ng w i th the Head of the 
Sc i ence Depar tment? 
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( 5 )  ( 4 ) ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 ) ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 ) ( 2 )  ( 1 ) 

( 5 ) ( 4 )  ( 3 ) ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 ) ( 2 )  ( 1 ) 



3 4 2  

8 b . To wha t extent does the degree 
of your succe s s  at bene f i tt i ng 
f rom c o l l a borating vl i th the 
Head of the S c i ence Depa rtment 
inf luence the genera l level 
of you r  succe s s  a s  a s c i ence 
teacher ? ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

c .  To what extent do you cons ider 
that the degree of your suc c -
e s s  a t  bene f i tt i ng f rom 
col laborating w i th the Head 
of the Sc ience Department 
i s  due to your tra i n i ng for 
s c i ence teach i ng? ( 5 ) ( 4 ) ( 3 ) ( 2 ) ( 1 ) 

9a . Adapt ing the c l a s s room envi ron-
ment i n  the i nterest o f  
s ci ence teaching ?  ( 5 ) ( 4 )  ( 3 ) ( 2 )  ( 1 ) 

b .  To what extent does the degree 
of your succ e s s  i n  a dapt ing 
the c la s s room envi ronment 
in the i nterest o f  sc i ence 
teaching inf l uence the general 
l evel of your success as 
a s c i ence teache r ?  ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

c .  To what extent do you con s i der 
that the degree of your succ -
e s s  i n  adapti ng the c l a s s room 
i n  the interest of sc i ence 
teaching is due to your tra i n -
i ng for s c i ence teaching? ( 5 ) ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

1 0 a .  Organ i z ing pup i l s  during 
s c i ence l e s sons? ( 5 ) ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

b .  To what extent doe s the degree 
of your s uccess in orga n i z ing 
pupi l s  during s c i ence l e s sons 
i n f l uence the general l evel 
of your s ucce s s  a s  a s c i ence 
teache r ?  ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

c .  To what extent do you cons ider 
tha t  the degree of your success 
in organ i z ing pup i l s  during 
s c i ence l e s sons i s  due to 
your tra i ning for sc i ence 
teaching? ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 



3 4 3  

1 1  a .  Control l i ng pup i l s  dur i ng 
s c i ence l e s son s ?  ( 5 )  ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

b .  To what extent does the degree 
of your succe ss in contro l l ing 
pup i l s  during s c i ence l e ssons 
inf luence the general leve l 
o f  your succes s  a s  a s c i ence 
teacher ? ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

c .  To what extent do you cons ider 
that the degree of your succ -
e s s  i n  contro l l ing pupi l s  
during s c i ence l e s sons i s  
due to you r  tra i n i ng for 
s c i ence teach i ng? ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

1 2 a .  Get t i ng pup i l s  t o  observe 
s a f e t y  r u l e s  duri ng s c i ence 
act i v i t i e s ?  ( 5 )  ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

b .  To what extent does the degree 
of your succe s s  i n  gett i ng 
pup i l s  to observe s a f ety 
rules during s c i ence a c t i v -
i t i e s  i n f l uence the genera l 
level of your succe s s  a s  
a s c i ence teacher? ( 5 ) ( 4 )  ( 3 )  ( 2 ) ( 1 ) 

c .  To what extent do you consider 
that the degree of your succ -
e s s  i n  getting pupi l s  to 
observe s a f ety r u l e s  dur i ng 
s c i ence a c t i v i t i e s  i s  due 
to your trai ning for s c i ence 
teaching? ( 5 ) ( 4 ) ( 3 )  ( 2 ) ( 1 ) 

1 3 a .  P l anning your s c i ence pro -
gramme? ( 5 ) ( 4 )  ( 3 )  ( 2 ) ( 1 ) 

b .  To what extent doe s the degree 
of your succes s  in planning 
your s c i ence programme inf l u -
ence the general l eve l o f  
y ou r  succe s s  a s  a s c i ence 
tea cher ?  ( 5 ) ( 4 )  ( 3 )  ( 2 ) ( 1 ) 

c .  To what extent do you con s i der 
tha t  the degree of your succ-
e s s  i n  planning your sc ience 
programme i s  due to y our 
tra i n i n g  f o r  sci ence teaching ?  ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 



1 4a . Extend ing the sc ie.nce prog ramme 
beyond the c l a s s room ? 

b .  To wha t extent does the degree 
of your succe s s  in  extend ing 
the s c i ence programme beyond 
the c l a s sroom inf luence the 
general level o f  your succ e s s  
a s  a s c i ence teacher ?  

c .  To what extent do you con s i de r  
that the degree of your suc c -
e s s  i n  ex tend ing the s c i ence 
programme beyond the c l a s sroom 
i s  due to your train i ng for 
s c i ence teach ing? 

1 5 a .  Dev i s i ng obj ective s  for 
s c i ence les son s ?  

b .  To what extent doe s the degree 
of your s uccess i n  dev i s i ng 
obj e c t i ve s  f o r  your s c i ence 
le s sons i n f l uence the gene r a l  
l evel of your succes s  a s  
a s c i ence teache r ?  

c .  To what extent do you con s i der 
that the degree of your succ-
e s s  i n  dev i s ing obj e c t i v e s  
for your s c i e nce l e s sons 
i s  due to your trai ning for 
s c i ence teaching? 

1 6 a .  Prepa r ing s c i ence activi t i e s ?  

b .  To what extent does the degree 
of your success i n  prepa r i n g  
s c i ence a c t i v i t i e s  inf luence 
the general level of your 
succe s s  a s  a sci ence teache r ?  

c .  To wha t extent do you con s i de r  
that the degree of your succ -
e s s  i n  prepar i ng s c i ence 
a ct i v i t i e s  i s  due to your 
tra in ing for s c i ence teaching? 

1 7 a .  Dev i s ing open-ended problems 
for your s c i ence c l a s s ?  

( 5 ) ( 4 )  

( 5 )  ( 4 )  

( 5 ) ( 4 )  

( 5 ) ( 4 )  

( 5 )  ( 4 ) 

( 5 )  ( 4 ) 

( 5 ) ( 4 ) 

( 5 )  ( 4 ) 

( 5 )  ( 4 ) 

( 5 )  ( 4 )  

( 3 )  

( 3 )  

( 3 ) 

( 3 ) 

( 3 ) 

( 3 )  

( 3 ) 

( 3 )  

( 3 ) 

( 3 ) 

3 4 4 

( 2 ) ( 1 ) 

( 2 ) ( 1 ) 

( 2 ) ( 1 ) 

( 2 ) ( 1 ) 

( 2 ) ( 1 ) 

( 2 ) ( 1 ) 

( 2 )  ( 1 ) 

( 2 )  ( 1 ) 

( 2 ) ( 1 ) 

( 2 )  ( 1 ) 



1 7 b .  To what extent does the degree 
of you r  succes s  i n  dev i s ing 
open- ended probler!ls for your 
s c i ence c l a s s  inf luence the 
general l evel of your succ e s s  
a s  a s c i ence teache r ?  

c .  T o  what extent d o  you con s i d ­
er that the degree o f  your 
succ e s s  i n  dev i s i ng open ­
ended problem s f o r  your s c i ence 
c la s s  is due to your tra i n i ng 
for s c i ence teach ing? 

1 8 a .  Mod i f y i ng mate r i a l s  to s u i t  
spec i f i c  c l a s s  need s o r  s c i ence 
a ct i v i t i e s ?  

b .  To wha t  extent doe s the degree 
of your succes s  i n  r!lodi f y ing 
mater i a l s  to suit spec i f i c  
c l a s s  need s o r  s c i ence a c t i v ­
i t i e s  inf luence the gene r a l  
l eve l of you r  succe s s  a s  
a s c i ence teacher ? 

c .  To what extent do you con s ider 
that the degree o f  your succ ­
e s s  i n  mod i f y ing mate r i a l s  
t o  s u i t  spec i f i c c l a s s  need s 
or s c i e nc e  a c t i v i t i e s  i s  
due to your training for 
s c i ence teach ing? 

1 9a .  I ntegra t i ng s c i ence w i th other 
s ubj ect s ?  

b .  To what extent does the degree 
of your succe s s  i n  integrat ing 
s c i ence w i th other subj e c t s  
inf luence the general level 
of your succes s  a s  a sc ience 
teache r ?  

c .  T o  what extent d o  you cons ider 
tha t  the degree o f  your succ­
ess in integrating s c i ence 
wi th other subj ects is due 
to your tra in i ng f or s c i ence 
teaching? 

3 4 5  

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 ) ( 4 ) ( 3 ) ( 2 ) ( 1 ) 

( 5 ) ( 4 ) ( 3 ) ( 2 ) ( 1 ) 

( 5 )  ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

( 5 ) ( 4 ) ( 3 ) ( 2 ) ( 1 ) 

( 5 ) ( 4 ) ( 3 ) ( 2 ) ( 1 ) 

( 5 ) ( 4 ) ( 3 ) ( 2 ) ( 1 ) 



2 0 a . Exerc i s ing your own j udgement 
over how to teach sci ence? 

b .  To wha t extent doe s the degree 
of your s ucce s s  in exerc i s i ng 
your own j udgement over how 
to teach s c i ence i n f luence 
the genera l l evel o f  your 
succe s s  as a s c i ence teacher ?  

c .  To what extent do you cons ider 
that the degree o f  your succ ­
e s s  i n  exerc i s i ng your own 
j udgement over how to teach 
s c i ence i s  due to your tra i n ­
i ng f o r  s c i ence teach i ng ?  

2 1 a .  U s i ng t h e  s c i ence teachi ng 
k i t  you prepared at Teacher ' s  
Col lege? 

b.  To what extent doe s the degree 
of your succe s s  i n  u s i ng 
thi s s c i ence teach i ng k i t  
inf luence the general level 
of your succ e s s  a s  a s c i ence 
teacher? 

c .  To what extent do you cons i de r  
tha t the degee of your succe s s  
i n  us ing th i s  s c i ence teachi ng 
k i t  i s  due to your tra i n ing 
f or s c i ence teaching? 

2 2 a . Mot ivat i ng your 
l earn s c i enc e ?  

pupi l s  to 

b .  To what extent doe s the degree 
o f  your s uc c e s s  i n  mot ivat i ng 
your pupi l s  to l earn s c i e nce 
inf luence the genera l l eve l 
o f  your s ucce s s  a s  a s c i ence 
teacher? 

c .  To what extent do you con s i der 
that the deg ree o f you r succe s s  
i n  mot i vat ing your pupi l s  
t o  learn s c i ence i s  due to 
your t r a i n ing f or sc ience 
tea ch i n g ?  
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( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 ) ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 ) ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 )  

( 5 ) ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 ) ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 ) ( 2 ) ( 1 )  

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 



34 7 

2 3 a .  I ncrea s i ng your pup i l ' s  know -
l edge of s c i ence? ( 5 )  ( 4 ) ( 3 )  ( 2 )  ( 1 ) 

b .  To what extent doe s  the degree 
o f  your succe s s  i n  i ncre a s i ng 
your pupi l ' s  know ledge o f  
s c i ence i n f l uence t h e  general 
l evel o f  your succe s s  as  
a s c i ence teache r ?  ( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

c .  To what extent do you cons ider 
that the degree of your succ­
ess i n  increas ing your pupi l ' s  
knowledge o f  s c i ence i s  due 
to your tra i n i ng f or s c i e nce 
teach ing? ( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

2 4 a .  He lping your pupi l s  to deve lop 
concept s i n  s c i ence ? ( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

b .  To what extent doe s the degree 
o f  your succ e s s  in helping 
your pupi l s  to deve lop con­
cepts in s c i ence i n f luence 
the gener a l  l ev e l  of your 
s uc ce s s  as a sc ience tea cher ?  ( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

c .  To wha t  extent do you con s i der 
that the degree of your succ ­
e s s  i n  helping your pup i l s  
to  develop concept s i n  sci ence 
i s  due to your t ra i ni ng for 
s c i ence teach i ng ?  ( 5 )  ( 4 ) ( 3 )  ( 2 )  ( 1 ) 

2 5 a .  Developing your pupi l s ' commun -
i ca t i on s k i l l s  i n  s c i e n ce ? ( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

b .  To wha t e x t e n t  d oe s  the deg ree 

of your succe s s  i n  deve loping 
you r  pupi l s ' communicat ion 
s ki l l s  i n  s c i ence inf l uence 
the general l evel of your 
succe s s  a s  a s c i ence teacher ?  ( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

c .  To wha t  extent do you cons ider 
that the degree o f  your succ ­
e s s  i n  deve loping your pupi l s ' 
communicat ion s k i l l s i s  due 
to your t r a i n i ng for sc ience 
teaching? ( 5 )  ( 4 ) ( 3 )  ( 2 )  ( 1 )  



3 48 

2 6a . Tea ching your pup i l s  to 
observe? ( 5 ) ( 4 )  ( 3 ) ( 2 )  ( 1 ) 

b .  To what extent does the degree 
of your succe s s  i n  teach i ng 
y our pupi l s  to observe inf l u -
ence the general level of 
y our succe s s  a s  a sc i ence 
teache r ?  ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

c .  To what extent do you cons ider 
\ that the degree of your succ-

e s s  i n  teaching your pupi l s  
to observe i s  due to your 
tra i n ing for s c i ence teach i ng ?  ( 5 ) ( 4 )  ( 3 ) ( 2 )  ( 1 ) 

2 7 a . Teach ing your pupi l s  to mea s -
ure ? ( 5 )  ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

b .  To what extent does the degree 
of your success in teachi ng 
y ou r  pupi l s  to mea sure i n f l u -
ence the genera l l evel of 
you r  succ e s s  a s  a s c i ence 
teache r ?  ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

c .  To what extent do you cons ider 
that the degree of your succ -
e s s  i n  teach ing your pup i l s  
to mea sure i s  due to your 
tra i n ing for sc ience teach i ng ?  ( 5 ) ( 4 ) ( 3 )  ( 2 ) ( 1 ) 

2 8 a . Teach ing your pup i l s  to c l a s s -
r i f y ?  ( 5 )  ( 4 ) ( 3 )  ( 2 )  ( 1 ) 

b .  To what extent does the degree 
of your succe s s  i n  tea ching 
chi ldren to cla s s i fy inf l uence 
the general level of you r  

( 1 ) succe ss a s  a sc i ence teache r ?  ( 5 ) ( 4. )  ( 3 ) ( 2 ) 

c .  To what extent do you con s i der 
that the degree of your suc c -
e s s  i n  teaching your pup i l s  
to c l a s s i f y  i s  due to your 

( 1 ) t r a ining for sc ience teach i ng ?  ( 5 ) ( 4 )  ( 3 ) ( 2 ) 

2 9a . Teaching your pupi l s  to infer? ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 



3 4 9  

2 9 b .  T o  what extent doe s the degree 
of your succe s s  i n  teaching 
y our pup i l s  to infer inf luence 
the general l evel of your 
s ucce s s  a s  a sci ence teacher? ( 5 ) ( 4 ) ( 3 ) ( 2 )  ( 1 ) 

c .  To what extent do you con s i der 
that the degree of your succ-
in teaching your pup i l s  to 
i nfer i s  due to your training 
f or sci ence teaching? ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

3 0 a . Teaching your pup i l s  to pred -
( 5 )  ( 4 )  ( 3 ) ( 2 ) ( 1 ) i ct resul t s ?  

b .  To what extent doe s the degree 
of your succ e s s  i n  teach i ng 
your pupi l s  to pred ict resu l t s  
i n f l u ence the gener a l  l ev e l  
o f  your succ e s s  a s  a s c i e nce 

( 5 ) ( 4 )  ( 3 )  ( 2 ) ( 1 ) teacher ? 

c .  To what extent do you con s i der 
that the degree of your succ -
e s s  i n  t each ing your pup i l s  
to pred ict resu l t s  i s  due 
to your trai ning for s c i e nce 

( 5 )  ( 4 ) ( 3 ) ( 2 ) ( 1 ) teach ing? 

3 1 a .  Tea ching you r  pup i l s  to hypo-
( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) the s iz e ?  

b .  To what extent doe s the degree 
of your succ e s s  i n  teach ing 
you r  pupi l s  to hypoth e s iz e  
inf luence the general level 
of · your succ e s s  a s  a s c i ence 

( 5 )  ( 4 ) ( 3 ) ( 2 ) ( 1 ) 
teacher? 

c .  To what extent do you cons ider 
tha t the degree of your succ-
e s s  i n  teach ing your pup i l s  
to hypothe s iz e  i s  due to 
your tra ining for s c i ence 
teaching? ( 5 ) ( 4 ) ( 3 )  ( 2 ) ( 1 ) 

3 2 a . Teach ing your pup i l s  t o  expe r -
( 5 )  ( 4 )  ( 3 )  ( 2 ) ( 1 ) iment ? 



3 2 b . To what extent doe s the degree 
o f  your succes s  in teach i ng 
your pup i l s  to exper iment 
i n f luence the genera l leve l 
o f  your s ucce s s  a s  a s c ience 
teache r ?  

c .  T o  what extent d o  you con s i der 
tha t the degree o f  your succ ­
e s s  i n  teach i ng your pupi l s  
t o  expe r iment i s  due t o  your 
tra i ning for s c ience teach i ng ?  

3 3 a .  I nc rea s ing your pupi l s ' under­
s tand ing of s c i ence ? 

b .  To what extent does the degree 
of you r  s uc c e s s  i n  increas ing 
you r  pupi l s ' unde r stand i ng 
of s c i ence i n f l uence the 
gener a l  level o f  your succe s s  
a s  a s c i e nc e  teacher ?  

c .  To what extent do you cons i der 
that the degree o f  your succ ­
e s s  i n  increas i ng your pupi l s ' 
under stand i ng of sc ience 
is due to you r  tra i ning for 
s c i ence teach ing? 

3 4 a .  Developing de s i rable att i tude s 
i n  your pupi l s  during your 
s c i ence l e s son s ?  

b .  To what extent does t h e  degree 
o f  y ou r  s uccess i n  deve l op i ng 
d e s i rable a t t i tude s i n  you r  
pup i l s  during your s c ie n ce 
l e s sons i n f luence the general 
l eve l o f  your succe s s  a s  
a s c i ence teache r ?  

c .  T o  what ex tent d o  you con s i der 
tha t the degree o f  your succ­
ess i n  developing d e s i rable 
att i tude s in your pup i l s  
dur i ng your sci ence l e s sons 
i s  due to your tra in i ng for 
s c i ence teaching? 

3 50 

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 ) ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 ) ( 4 ) ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 ) ( 3 )  ( 2 )  ( 1 ) 

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 

( 5 ) ( 4 )  ( 3 )  ( 2 ) ( 1 ) 

( 5 )  ( 4 )  ( 3 )  ( 2 )  ( 1 ) 



3 5 1  

3 5 a . Prepa r i ng tes t i ng and eva l u a t -
ion i nstruments for the pupi l s  
i n  your s c i ence c l a s s ?  ( 5 ) ( 4 ) ( 3 ) ( 2 )  ( 1 ) 

b .  To what extent does the degree 
of your succe s s  i n  prepa r i ng 
the se instruments inf 1 uence the 
general l eve l o f  your succ e s s  
a s  a s c i ence teacher ? ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

c .  To what extent do you con s i de r  
that the degree of your suc c -
e s s  i n  prepar ing the se i n s t r -
uments is due to your training 
for s c i ence teaching? ( 5 )" ( 4 ) ( 3 ) ( 2 ) ( 1 ) 

3 6 a . Eva luat ing the a c qu i s i t ion 
of proc e s s  s ki l l s  by the 
member s  o f  your s c i ence c l a s s ?  ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

b .  To what extent doe s the degree 
of you r  succe s s  i n  eva lua t i ng 
the a c qu i s i t i on o f  proc e s s  
s ki l l s  by the members of  
you r  s c i e nce c la s s  i n f luence 
the general l eve l o f  you r 
s uc c e s s  a s  a sc ience teacher ?  ( 5 ) ( 4 ) ( 3 ) ( 2 ) ( 1 ) 

c .  To what extent do you con s i der 
that the degree of your succ -
e s s  i n  eva luating the a c qui -
s i t ion of proc e s s  s k i l l s  
by members o f  you r  s c i ence 
c l a s s  i s  due to your tra i n i ng 
for s c i ence teach ing? ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

3 7 a . Eva luat i ng the i ncrease o f  
knowledge a nd understand ing 
o f  s c i e nce in your pupi l s ?  ( 5 ) ( 4 ) ( 3 ) ( 2 ) ( 1 ) 

b .  To what extent doe s the degree 
of your s ucce s s  i n  eva luating 
the increase of knowledge 
and under s tand ing in you r  
pup i l s  i n f l uence the general 
l evel o f  your succe s s  a s  

( 1 ) a s c i ence teacher ?  ( 5 ) ( 4 ) ( 3 ) ( 2 ) 

c . To what extent do you cons i d -
er that the degree o f  your 
s ucce s s  i n  eva l ua t i ng the 
i ncrease of know ledge and 
understand ing of s c i ence 
in your pupi l s  i s  due to 
you r tra i ning f or sc ie nce 
teaching? ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 
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3 8a .  Eva luat i ng the incre a s e  o f  
communicat i on s k i l l s  i n  your 
pupi l s ?  ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

b .  To what extent does the degree 
of succ e s s  i n  eva luating 
the i ncrease of communi cat ion 
s ki l l s  i n  your pup i l s  i n f l u -
ence the general level of 
y ou r  succes s  a s  a s c ience 

( 5 ) ( 4 ) ( 3 ) ( 2 ) ( 1 ) teache r ?  

c .  To what extent do you con s i de r  
that the degree of your succ-
e s s  i n  eva luat ing the i ncrea s e  
o f  commun icat i on ski l l s  i n  
y ou r  pup i l s  i s  due to your 
tra i ning for s c i ence teachi ng ?  ( 5 )  ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

3 9a . Eva luat ing the increase of 
d e s i rable a t t i tude s i n  your ( 5 )  ( 4 ) ( 3 ) ( 2 )  ( 1 ) pup i l s ?  

b .  To what extent does the degree 
of y ou r  succes s  i n  eva luating 
the i ncrease o f  d e s i rable 
a t t i tudes i n  your pup i l s  
i n f l u ence the general l evel 
o f  your succ e s s  a s  a sc i ence 
teache r ?  ( 5 ) ( 4 ) ( 3 )  ( 2 ) ( 1 ) 

c .  To what extent do you cons ider 
that the degree o f  your succ-
e s s  i n  evaluat i ng the increa s e  
o f  d e s i rable a t t i tude s  i n  
y ou r  pup i l s  i s  due to you r  
tra i ning for s c i ence teaching? ( 5 ) ( 4 ) ( 3 ) ( 2 )  ( 1 ) 

4 0 a . W r i t i ng progre s s  report s 
f o r  the membe rs of y ou r 
s c i e n ce c l a s s ?  ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

b .  To what extent doe s the degree 
o f  you r  succe s s  i n  wr i t ing 
progr e s s  re po rts for t he 
membe rs of y o u r s c i e nce 
c l a s s  i n f l ue n ce the 
gene ra 1 leve l of your 
succe s s  a s  a sci ence teache r ?  ( 5 ) ( 4 )  ( 3 ) ( 2 )  ( 1 ) 

c .  To what extent do you cons ider 
that the degree of your succ -
e s s  i n  wr i t ing proges s repor t s  
f o r the membe rs of y ou r 
s c i e nce c l a ss i s  d ue to you r 

( 5 ) ( 4 ) ( 3 ) ( 2 ) ( 1 ) 
tra i n i ng fo r s c i e n ce te a c hi ng ?  
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SECT ION B 

Th i s  s ec t i on dea l s  w i th your own r a t i ngs o f  some a spect s  

o f  s c i ence teach i ng . 

A s  i n  Section A ,  each que s t i on i s  d i vi ded into three part s . 

The f i r s t  part deal s  w i th your rating o f  the cate gory i n  

point . The second part dea l s  w i th the extent t o  whi ch 

t h i s  category i n f l uences the general l evel o f  your teach i ng , 

and the third part dea l s  w i th the extent to which t h i s  

category i s  d u e  to you r  tra i ni ng for s c i ence teaching . 

As i n  Sect ion A you a l so need to t i ck a number on a f i ve­

scale to i nd i cate your answe r . The three s c a l e s  

Secti on B are ident ic a l  to those o f  S e c t i on A :  -

po int 

for 

S c a l e  for par t s  a and b • • • •  

Extreme l y  
H igh Average Low High Ext reme ly Low 

( 5 ) ( 4 ) ( 3 )  ( 2 ) ( 1 ) 

S c a l e  for part c • • • •  

Ent i r e l y  V e r y  l-iuch Pa r t l y  
N o t  very Ext reme ly L i t t le 

much 

( 5 ) ( 4 ) ( 3 ) ( 2 ) ( 1 ) 

EXAI-iPLE : 

Under present cond i t ions , how wou ld your rate : 

1 a .  Your mo t i va t i on 
s c ienc e ?  

to teach 
( 5 ) (/) ( 3 ) ( 2 ) ( 1 ) 



1 b .  To what extent doe s the 
degree o f  your mot i va t ion 
to teach s c i ence i n f l uence 
the general level o f  your 
succes s  a s  a s c i ence tea cher ?  

c .  T o  wha t extent d o  you con s i d ­
er that the degree o f  your 
mot i va t i on to teach s c i ence 
is due to your tra i ning 
f or s c i e nce teach i ng ?  

3 5 4  

<I> < 4 > < 3 > < 2 > < 1 > 

( 5 ) ( 4 ) </> { 2 ) ( 1 ) 

T i ck ing 4 for 1 a ,  5 for 1 b and and 3 for 1 c means that 

y ou have a HIGH degree of mot i va t i on to teach s c ience 

which ha s a n  EXTREMELY H I GH i n f l uence on the genera l level 

o f  your succ e s s  a s  a s c i ence teacher , and that thi s mot ivat­

ion i s  PARTLY due to your tra i n i ng for s c i ence teach i n g . 

UNDER PRESENT CONDITIONS HOW WOULD YOU RATE : -

1 a .  Your own know ledge o f  the 

subj ect matter o f  s c i ence 

( a s taught i n  the e l ementary 

s choo l ) ?  ( 5 ) ( 4 )  ( 3 )  ( 2 ) ( 1 ) 

b .  To what extent doe s the 
degree of your own know l edge 
o f  the s ubj ect matter o f  
s c i ence ( a s taught in 
the e l ementary s chool ) 
inf l u ence the genera l level 
of your succes s  as a s c i ence 

( 5 ) ( 4 ) ( 3 ) ( 2 ) ( 1 ) teacher ?  

c .  To what extent do you con s i d -
e r  that the degree o f  your 
knowledge of the s ubj ect 
ma tter of s c i ence ( a s taught 
in the e l ementary s chool ) 
i s  due to your t ra i n i ng 
for s c i e nce teaching? ( 5 )  ( 4 ) ( 3 ) ( 2 ) ( 1 ) 

2 a . Your own under stand i ng 
o f  the s ubj ect matter o f  
s c ience ( a s taught i n  the 
e l ementa ry schoo l ) ?  ( 5 ) ( 4 ) ( 3 )  ( 2 ) ( 1 ) 
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2b . To what extent doe s the 
degree of you r  own unde r -
s tandi ng of the s ubj ect 
matter of s c i ence ( a s ta ught 
i n  the e l ementary s chool ) 
i n f luence the genera l l evel 
of your succes s  a s  a s c i ence 

( 2 )  ( 1 ) teacher ?  ( 5 )  ( 4 ) ( 3 )  

c .  To what extent do you 
cons ider that the degree 
of y ou r  own under s ta nd ing 
of the s ubj ect matter of 
s c i e nce ( a s t aught i n  the 
e l ementa ry school ) i s  
due to you r  tra i ni ng for 
s c ience teaching? ( 5 )  ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

3 a . The po s i t i vene s s  o f  your 
a tti tude toward the teach i ng 
of s c i ence ? ( 5 ) ( 4 )  ( 3 )  ( 2 ) ( 1 ) 

b .  To what e x tent doe s the 
degree of the pos i t i vene s s  
of your a t t i tude toward 
the teaching o f  s c i ence 
i n f l u ence the gene r a l  level 
of your succ e s s  a s  a s c i ence 
teacher ?  ( 5 )  ( 4 ) ( 3 )  ( 2 ) ( 1 ) 

c .  To what extent do you cons i d -
er that the degree of the 
pos i t i vene s s  o f  y our own 
a tti tude toward the teachi ng 
o f  s c i ence i s  due to your 
trai n i ng for s c i ence teach-

( 4 ) ( 3 ) ( 2 )  ( 1 ) ing? ( 5 ) 

4 a . Your own mot ivat ion to 
( 3 )  ( 2 ) ( 1 ) teach science? ( 5 ) ( 4 ) 

b .  To what extent does the 
degree of you r  own mot ivat -
ion to teach s c i ence inf l u -
ence the gene r a l  level 
of your succes s  a s  a sc i ence 
teacher ?  ( 5 )  ( 4 ) ( 3 )  ( 2 ) ( 1 ) 

c .  To wha t extent do you cons i d -
e r  that the degree of your 
own mot ivat ion to teach 
s c i ence i s  due to your 
tra i ni ng for s c i ence teach-
ing? ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 
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Sa . Your own abi l i t y  to teach 
sc i ence ? ( 5 )  ( 4 ) ( 3 )  ( 2 ) ( 1 ) 

b .  To what extent doe s the 
degree of your own abi l i ty 
to teach s c i ence i n f l u ence 
the general l evel o f  your 
succes s  a s  a s c i ence teacher? ( 5 )  ( 4 ) ( 3 )  ( 2 ) ( 1 ) 

c .  To what extent do you con s i d -
er that the degree o f  y our 
own abi l ity to teach s c i ence 
i s  due to your tra i n i ng 
for sc ience teachi ng ?  ( 5 )  ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

G a . Your own s ki l l s  i n  t ea c h i ng 
s c i ence? ( 5 ) ( 4 )  ( 3 )  ( 2 ) ( 1 ) 

b .  To what extent does your 
own s k i l l s  i n  teach i ng 
s c i ence inf luence the gener-
a l  leve l o f  your s ucces s  
a s  a s c i ence teache r ? ( 5 )  ( 4 ) ( 3 )  ( 2 ) ( 1 ) 

c .  To wha t extent do you cons i d -
e r  that your own s k i l l s 
in teaching s c i ence i s  
due to you r  tra i n ing f or 
s ci ence teachi ng ?  ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

7 a . Your own conf i dence i n  
teachi ng s c i ence ? ( 5 )  ( 4 )  ( 3 ) ( 2 ) ( 1 ) 

b .  To \lihat extent does the 
degree of your own conf i d -
ence in teaching s c i ence 
i n f luence the gene r a l  l ev e l  
of your succes s  as a s c i ence ( 5 )  ( 4 ) ( 3 )  ( 2 ) ( 1 ) 
teacher ?  

c .  To what extent do you con s i d -
e r  that the degree of your 
own conf idence in teaching 
s c i ence i s  due to your 
tra i n i ng for s c i ence teach-
ing? ( 5 ) ( 4 )  ( 3 ) ( 2 ) ( 1 ) 
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SECTION C 

PLEASE TICK THE APPROPR I ATE COLUMN FOR EACH OF THE FOLLOWING : 

H ow much o f  the method you are now us ing to teach s c i ence 

d o  y ou think is due to : -

:t>' 3: ;!> z t-t s:: 0 ..... 
G) () ;l::' .... .... rt rt t; ::r - s 0 rt CD 0 p, <: � 
Ill S:: CD CD CD 
rt ::::1 t; t; rt lll '< 0 0 rt t; 
CD ([) ..,, ... , Ill s:: Z · � () 0 ::r ::::1 CD 

1 • The way you were taught 
s c i ence at Teacher ' s  
Col lege? 

2 .  The way you were told to 
teach s c i ence at Teacher ' s  
Col lege ? 

3 .  The t11ay you were t aught 
s c i ence at P r i mary 
Schoo l ?  

4 .  The way you were taught 
s c i ence at I ntermed ia te 
Schoo l ?  

5 .  The way you were taught 
s c i ence at H i gh Schoo l ?  

6 .  S ome other i n f l uence? 

P lease comme nt on 6 :  
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APPEND I X  I 

S E CT I ON A :  TEACHER-RAT I NGS OF GENERAL TEACH I NG C OMPETENC I E S  

Q ue s t i onna i re I tems 

TEACH ERS : 
1 a  1 b  1 c  2a 2b 2c 

1 4 4 3 5 5 4 
G 2 3 2 4 4 4 4 
R 
0 3 3 3 4 4 4 3 
u 4 p 

2 2 2 3 3 2 

5 2 3 2 3 3 3 

1 6 3 4 2 4 4 2 

7 3 2 3 3 3 4 

Tota l ,  G ro up 1 :  2 0  2 0  2 0  2 6  2 6  2 2  

8 2 3 3 2 3 3 

9 2 2 2 3 2 2 

1 0  4 2 4 3 3 2 

G 1 1  4 4 4 3 4 4 

R 1 2  3 3 2 3 3 2 

0 1 3  1 1 2 3 4 2 

u 1 4 4 4 3 4 5 3 
p 1 5  2 2 2 NA NA NA 

1 6  4 4 4 5 3 5 
2 1 7  4 4 3 4 3 3 

1 9  4 2 2 5 5 1 

2 0  4 2 2 4 3 2 

4 3 3 3 3 2 

Tota l ,  G roup 2 :  4 2  3 6  3 6  42 4 1  3 1  

Tota l ,  A l l  Tea che rs : 6 2  5 6  5 6  I 68 67 53 

/cont . 
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APPENDIX I :  C ONT I NU ED 

S E CTI ON A C ONTINUED 

Que s t ion na i re I t ems 

3 a  3 b 3c 4 a  4b 4c  Sa  Sb  Se  

4 4 4 3 3 5 3 3 3 

5 4 3 4 4 3 4 s 4 

2 2 1 2 2 2 4 4 1 

2 4 2 3 3 3 3 4 3 

2 3 2 3 4 4 1 5 2 

s 4 3 4 4 3 s 4 3 

4 3 4 4 3 4 3 4 3 

2 4  2 4  1 9 2 3  2 3  2 4  2 3  2 9  1 9  

2 3 2 2 3 2 3 3 3 

4 3 3 3 3 3 4 4 2 

3 4 2 4 3 2 4 4 3 

4 4 3 4 5 3 4 4 4 

1 3 2 3 3 3 3 4 2 

5 4 2 4 4 2 3 2 2 

5 4 2 4 3 2 4 2 1 

3 3 2 3 3 2 3 4 2 

1 1 1 1 1 1 3 2 1 

4 s 4 4 4 2 3 4 3 

5 1 1 s 5 3 1 1 s 

4 3 2 4 3 4 4 3 2 

2 4 2 2 4 3 3 4 3 

4 3  4 2  2 8  4 3  4 4  3 2 4 2  4 1  3 3  

6 7  6 6  4 7  6 6  6 7  5 6  6 5  7 0  5 2  
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APPENDIX I :  C ONT I NU ED 

S ECT I ON A C ONTINUED 

Q ue s; t  i onna i re I tems 

6a 6b 6c 7a 7b 7c Sa Sb Se 

4 4 4 3 2 1 2 2 2 

4 3 4 3 2 4 2 2 1 

3 3 2 1 1 1 NA NA NA 

3 4 3 4 4 3 3 4 2 

2 4 3 1 1 1 2 1 1 

4 4 4 4 4 2 4 4 1 

4 4 3 1 1 1 1 1 1 

2 4  2 6  2 3  1 7  1 5  1 3  1 4  1 4  s 

3 3 3 2 2 2 2 4 4 

3 3 3 4 4 4 3 3 3 

2 3 2 4 5 2 4 4 2 

4 5 4 5 5 3 3 3 3 

4 4 2 3 3 1 4 4 1 

3 2 2 2 2 2 1 2 2 

3 3 2 2 2 1 2 2 1 

3 3 2 5 5 1 NA NA NA 

5 3 1 1 1 1 NA NA NA 

4 4 2 4 4 3 NA NA NA 

5 5 3 NA NA NA NA NA NA 

3 3 2 NA NA NA NA NA NA 

3 4 4 3 4 2 1 2 2 

4 5  4 5 3 2  3 5  3 7  2 2  2 0  2 4  1 8  

6 9  7 1  5 5  5 2  5 2  3 5  • 3 4  3 8 1 8  
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APPEND I X  I :  C ONTI NU ED 

S E CT I ON A C ONTI NU E D  

Q ue st i onna i re I te ms 

9a 9b 9c 1 0a 1 0 b 1 0 c 1 1  a 1 1  b l l c 

5 4 4 4 4 4 5 5 1 

2 3 3 3 4 4 4 4 4 

3 3 2 4 5 3 3 4 2 

3 4 3 3 4 3 3 4 3 

2 3 3 3 5 4 3 4 2 

3 4 2 3 3 4 3 4 1 

3 3 3 4 5 3 3 3 3 

2 1  2 4  2 0  2 4  3 0  2 5  2 4  2 8  1 6  

3 4 3 4 4 3 4 4 3 

4 4 4 4 4 3 3 4 3 

3 4 3 2 4 2 3 4 3 

3 4 3 4 4 3 5 5 3 

3 4 3 3 4 2 3 3 2 

4 4 2 3 3 2 3 4 2 

3 2 1 3 3 3 4 5 2 

3 2 1 3 4 3 4 5 2 

2 1 1 3 3 1 5 3 1 

3 3 2 3 3 2 3 3 2 

5 3 3 5 5 1 5 5 1 

2 2 2 4 4 2 4 3 2 

2 4 2 3 4 4 3 5 3 

4 0  4 1  3 0  4 4  4 9  3 1  4 9  5 3  2 9  

6 1  6 5  5 0  6 8  7 9  5 6  7 3  8 1  4 5  



APP ENDI X I :  C ONT I NU ED 3 8 3  

S ECTI ON A C ONT I NUED 

Q u e s t i onna i re I te ms 

1 2 a 1 2 b 1 2 c 1 3a 1 3 b 1 3 c  1 4a 1 4 b 1 4c 

5 5 2 4 4 5 3 3 3 
4 4 4 3 . 5  4 4 3 3 4 
4 5 1 4 4 5 4 4 2 
3 3 3 2 2 1 3 3 2 

3 4 3 3 3 4 2 3 3 

4 4 2 3 4 2 3 3 3 

3 3 2 5 4 4 4 4 3 

2 6  2 8  1 7  2 4  2 5  2 5  2 2  2 3  2 0  

4 4 3 2 3 2 3 3 4 

3 3 3 3 3 3 3 3 4 

3 4 3 3 5 3 4 4 3 

4 4 4 4 4 3 5 5 5 

3 3 3 4 4 4 4 3 4 

2 2 2 4 4 2 5 4 2 

3 3 3 4 5 3 2 2 1 

3 3 3 3 5 3 3 4 3 

5 4 2 4 5 5 4 4 3 

4 4 3 . 5  3 3 3 3 3 3 

5 3 1 5 5 2 5 3 1 

4 3 2 3 3 2 4 4 4 

4 4 4 2 5 2 4 4 3 

4 7  4 4  3 fl . S 4 4 5 4  3 7  4 9  4 6  4 0  

7 3  7 2  5 3 . 5 6 8' . 5  7 9  6 2  7 1  6 9  6 0  
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AP PEND I X  I :  C ONTI NUED 

S ECT I ON A C ONT INU E D  

Que s t ionna i re I tems 

1 5a 1 5b Se 1 6 a 1 Gb 1 6 c  1 7 a 1 7b 1 7 c 

4 5 5 5 5 5 4 4 4 
3 3 3 4 4 4 3 3 3 . 5  
4 4 3 3 3 3 2 2 3 
2 3 . 1 3 3 2 3 3 2 
4 4 4 3 4 3 3 3 3 
4 3 2 4 4 3 2 3 1 
4 4 4 4 4 4 4 4 5 

2 5  2 6  2 2  2 6  2 7  2 4  2 1  2 2  2 1 . 5 

3 4 3 4 4 3 3 3 2 

4 4 . 4 3 3 3 3 3 3 

3 4 3 3 4 3 3 4 4 

3 3 3 4 4 4 3 3 3 

4 4 4 3 4 4 3 3 4 

3 3 2 4 3 4 2 2 2 

3 4 3 4 5 3 4 3 3 

2 4 4 3 4 3 3 4 4 

3 3 2 4 5 5 3 2 3 

3 4 2 2 3 1 3 3 2 

5 5 1 5 5 2 5 3 3 

2 4 4 4 4 2 3 3 2 

3 4 4 3 4 4 2 3 4 

4 1  5 0  3 9  4 6  5 2  4 1  4 0  3 9  3 9  

6 6  7 6  6 1  7 2  7 9  6 5  6 1  6 1  6 0 . 5 
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AP PEND I X  I :  C �NT T N UED 

S ECT I ON A C ONT I NUED 

Que s t ionn a i re I tems 

1 8a 1 8b 1 8c 1 9a 1 9b 1 9c 2 0a 2 0 b  2 0c 

4 4 3 5 5 2 4 4 4 
4 3 4 4 4 4 4 3 4 . 5  
3 3 3 5 4 4 4 4 4 
2 3 1 4 3 2 3 3 2 

4 4 2 5 4 2 3 3 2 

3 4 1 3 4 2 4 4 2 

3 3 3 4 4 2 4 3 3 

2 3  2 4  1 7  3 0  2 8  1 8  2 6  2 4  2 1 . 5  

2 3 2 4 4 3 3 4 2 

3 3 3 4 4 4 3 3 3 
4 4 4 4 4 3 3 3 2 

4 4 3 4 4 4 4 3 3 

4 4 3 3 2 3 3 3 2 

4 4 2 5 4 1 5 5 1 

4 3 3 4 4 1 4 4 2 

3 3 3 3 3 2 2 4 2 

4 4 2 1 2 . 1 4 4 3 
3 3 2 4 4 2 3 3 2 

3 3 3 2 2 3 3 2 3 
4 4 2 3 2 2 4 3 1 

3 3 3 4 4 4 3 3 3 

4 5  4 5  3 5  4 5  4 3  3 3  4 4  4 4  2 9  

6 8  6 9  5 2  7 5  7 1  5 1  7 0  6 8  5 0 . 5  
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APPEND IX I :  C ONT I NU E D  

S ECTI ON A C ONTI NU ED 

Q u e s t ionna i re I t ems 

2 1 a 2 1 b 2 1 c  2 2 a 2 2b 2 2 c 2 3a 2 3b 2 3 c 

3 2 2 4 4 3 4 3 3 

KNU K NU KNU 3 4 4 4 4 3 

1 1 2 4 4 3 3 3 3 

2 2 2 3 3 3 3 3 4 

1 1 1 4 4 3 3 4 3 

1 1 4 4 4 3 .4 4 4 

5 4 4 5 5 4 5 4 4 

1 3  1 1  1 5  2 7  2 8  2 3  2 6  2 5  2 4  

1 1 1 4 4 3 3 4 3 

2 2 2 3 3 3 3 3 3 

4 4 4 3 3 3 3 3 3 

KNU KNU KNU 4 5 4 4 4 4 

4 3 3 3 4 3 3 4 3 

1 1 1 3 4 2 4 5 2 

2 2 2 3 4 2 3 2 2 

1 1 3 2 3 3 3 5 2 

1 1 1 3 4 4 4 4 4 

4 4 3 3 3 3 4 3 2 

2 2 2 2 1 2 2 2 2 

1 1 1 4 4 2 3 3 2 

1 1 2 3 4 2 3 3 3 

2 4  2 3 2 5  4 0  4 6  3 6  4 2  4 5  3 5  

3 7  3 4  40 6 7  7 4  5 9  6 8  7 0  5 9  

KNU = K i t  Never Used 
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APPENDI X  I :  C O�TINUED 

S E CTI ON A C ONTI NUED 

Q ue s t ionna i re I tems 

2 4a 2 4 b  2 4 c  2 5a 2 5b 2 5c 2 6a 2 6b 2 6c 

4 2 3 5 5 5 5 5 5 

4 4 . 5  4 4 4 3 4 4 . 5  4 

3 3 3 2 2 2 4 4 4 

3 3 3 3 3 3 4 4 3 

3 4 4 2 3 4 4 4 4 

4 4 3 4 4 2 3 3 3 

4 4 4 4 5 4 5 5 3 

2 5  2 4 . 5  2 4  2 4  2 6  2 3  2 9  2 9 . 5  2 6  

3 4 2 3 3 3 4 4 3 

3 3 3 3 3 3 4 3 3 

4 4 2 3 3 3 3 3 3 

NA NA NA 4 4 5 4 5 4 

3 3 3 3 4 4 3 4 4 

3 2 2 4 3 2 5 5 2 

3 3 3 3 3 3 4 4 3 

2 4 2 2 4 3 4 4 4 

4 4 5 3 2 5 4 5 4 

3 3 3 4 3 2 4 4 3 

2 3 1 2 3 1 2 2 1 

3 4 4 2 3 3 4 4 4 

3 3 3 3 3 3 4 4 3 

36 40 33 3 9 4 1  4 0  4 9  5 1  4 1  

61 64 . 5  5 7  6 3  6 7  6 3  7 8  7 9 . 5  6 7  

NA = N o t  Appl ica b le  



3 6 8  

AP PEND I X  I :  CONTINUED 

S E CTI ON A C ONTI NU ED 

Q ue s t i onna i re I t ems 

2 7 a  2 7 b  2 7 c  2 8a 2 8b 2 8c 2 9a t29b 2 9c 

5 5 5 5 5 5 5 5 5 

4 4 4 . 5  3 3 3 4 . 5  4 4 . 5  

2 2 1 4 4 3 4 4 4 

4 4 3 4 4 3 4 4 3 

2 2 2 4 4 4 2 2 3 

3 3 3 4 4 3 3 3 3 

4 4 3 5 5 4 5 5 4 

2 4  2 4  2 1  • 5 2 9 2 9  2 5  2 7 . 5  2 7  2 6 . 5  

3 4 3 3 4 3 4 4 3 

3 3 3 3 3 3 3 3 3 

3 3 2 4 4 3 3 3 3 

3 3 3 4 4 4 3 3 3 

3 4 4 3 4 4 3 4 4 

2 2 2 2 2 2 2 2 2 

2 2 2 4 3 2 2 3 2 

2 3 3 2 3 4 3 4 3 

2 2 3 4 4 4 1 4 3 

3 3 2 3 3 3 3 3 2 

3 2 2 1 2 3 1 2 2 

4 4 4 3 3 4 3 4 4 

2 3 3 4 3 3 4 4 4 

35 3 8  3 6 4 0  4 2  4 2  3 5  Ll 3 3 8  

59  62  5 7 . 5  6 9  7 1  6 7  � 2 . 5  7 0  64 . 5 



3 G 9  
APP ENDI X I :  C ONT I NU ED 

S ECTI ON A C ONTI ��ED 

Q ue s t i onna i re I te ms 

3 0 a  3 0 b  3 0 c 3 1 a 3 1 b 3 1 c 3 2 a  3 2 b 3 2 c  

5 5 5 5 5 5 5 5 5 

4 . 5  4 4 4 4 4 4 . 5  4 4 

4 3 2 2 2 2 3 2 2 

3 3 2 3 3 2 3 3 2 

3 3 3 2 2 3 3 3 3 

2 3 4 2 2 4 4 3 2 

4 4 4 5 4 4 5 4 4 

2 5 . 5  2 5  2 4  2 3  2 2  2 4  2 7 . 5  2 4  2 2  

4 4 3 3 3 3 3 4 3 

3 3 3 3 3 3 4 4 4 

3 3 3 3 3 3 3 3 3 

4 3 3 NA NA NA NA NA NA 
3 4 4 3 4 4 3 4 4 

3 2 2 2 2 2 4 3 2 

4 4 3 2 2 2 2 2 2 

3 4 4 3 4 4 4 4 4 

3 3 3 1 3 1 4 4 4 

3 4 3 3 2 2 4 4 3 

2 2 2 1 2 2 2 3 2 

2 4 4 2 4 4 4 3 2 

4 3 3 3 3 3 4 4 4 

4 1  4 3  4 0  2 9  3 5 3 3  4 1  4 2  3 7  

6 6 . 5  6 8  6 4  52  5 7  5 7  o B . 5  6 6  5 9  

N A  = No t  App l i c a b l e  



3 70 
APPEND I X  I :  C ONT I NUED 

S ECTI ON A C ONTI NUED 

Q ue s t i onna i re I t ems 

3 3a 3 3 b 3 3 c 3 4 a 3 4 b 3 4 c 3 5a 3 5b 3 5c 

3 3 3 4 4 5 4 4 4 

4 4 4 4 4 3 3 3 4 . 5  
4 4 3 4 4 3 3 4 1 
4 3 2 4 4 2 3 4 2 
2 3 3 3 4 4 2 3 2 
4 3 3 3 3 2 2 2 5 
4 4 4 5 5 3 4 4 4 

2 5  2 4  2 2  2 7  2 8  2 2  2 1  2 4  2 2 . 5  

3 4 2 4 4 2 2 4 2 
3 3 3 3 3 3 2 2 2 
3 3 3 3 3 3 2 2 2 
4 3 4 4 4 4 3 4 3 
3 3 3 3 4 3 2 3 2 
3 3 2 4 4 3 2 2 2 
3 4 2 3 5 3 2 2 2 
4 5 3 4 4 4 2 3 3 
4 4 2 3 3 2 3 4 5 
3 3 3 3 3 3 3 3 2 
2 1 2 2 3 3 2 1 1 
2 4 4 4 3 2 2 2 2 
3 . 5  4 2 3 5 2 3 3 3 

4 0. 5 4 4  3 5  4 3  4 8 3 7  3 0  3 5  3 1  

6 5 . 5  6 8  5 7 7 0  7 6 5 9  5 1  5 9  5 3 . 5  



3 7 1 
APP END I X  I :  C ONT I NUED 

SECT I ON A C ONT I� UED 

Que st i onna i re I tems 

3 6 a 3 G b  3 6 c  3 7a 3 7 b  3 7 c  3 8a 3 8b 3 8c 

4 4 5 3 3 3 5 5 5 

4 3 4 4 4 4 5 4 3 

4 4 4 3 3 3 2 2 2 

3 3 2 4 4 3 4 4 3 

2 2 3 2 2 2 3 3 2 

2 2 4 3 2 4 3 3 2 

5 5 5 4 4 3 5 4 4 

2 4  2 3  2 7  2 3  2 2  2 2  2 7  2 5  2 1  

3 4 3 3 4 2 4 4 3 

2 2 2 2 2 2 2 2 2 

3 3 3 2 2 4 2 2 4 

3 3 3 4 4 4 3 4 4 

3 4 4 2 4 2 2 4 2 

2 2 2 3 3 2 3 3 2 

2 4 3 3 4 2 3 4 3 

2 3 3 3 4 4 2 3 3 

4 3 5 4 4 5 4 4 4 

3 3 2 2 3 2 3 3 2 

5 4 4 4 3 3 1 2 1 

2 3 4 4 2 4 4 3 3 

3 4 3 2 4 2 3 3 2 

3 7  4 2  4 1  3 8  4 3  3 8  3 5  4 1  3 5 

6 1  6 5  6 8  6 1  6 5  6 0  6 2  6 6  5 6  



3 7 2 

APPEND I X  I :  C ONT I NUED 

S ECTI ON A C ONTI NUED 

Q ue s t i onna i re I tems 

3 9 a  3 9 b  3 9c 4 0 a  4 0 b  4 0 c 

4 4 4 3 3 1 

3 3 3 4 4 4 

2 2 1 3 2 1 

4 4 3 2 2 2 

3 3 2 NA NA NA 

2 2 4 3 3 1 

5 4 4 4 3 3 

2 3  2 2  2 1  1 9  1 7  1 2  

3 4 3 2 3 2 

3 3 3 3 3 3 

2 2 2 2 3 4 

4 4 4 NA NA NA 

1 3 2 1 3 3 

3 4 2 3 3 2 

3 4 2 2 2 1 

4 3 3 2 3 3 

4 3 2 4 1 1 

3 4 4 3 2 2 

2 2 3 2 2 1 

3 3 2 NA NA NA 

3 4 3 3 3 3 

. 3 8  4 3  3 5  2 7 2 8 2 5 

6 1  6 5  5 6  4 6  4 5  3 7  

N A  = Not App l i c a b l e  



.:..PPEND I X  I C ONTI NUED 

S E CT I ON B :  TEACHE R- RAT I NGS OF PERS ONAL ( TEACHE R ) ATTR I BUTES 

Q ue s t i onna i re I te ms 

1 a  1 b  1 c  2 a  2 b  2 c 

T EACH E RS : 

1 4 4 4 4 4 4 
G 2 4 5 4 4 4 4 . 5  
R 

3 3 . 5  3 4 3 . 5  3 3 
0 4 3 4 3 3 4 3 
u c:: 

-' 3 4 4 3 4 4 
p 

6 3 4 4 3 4 2 

1 7 3 3 3 3 2 3 

Tot a l , Gp . 1 :  2 3 . 5  2 7  2 6  2 3 . 5  2 5  2 3 . 5  

G 
8 2 4 4 2 4 4 

9 2 3 2 3 3 2 

F 1 0  3 3 2 4 4 2 

0 1 1  3 3 3 3 4 3 

1 2 5 4 1 5 4 1 

u 1 3 4 4 2 4 4 2 

1 4  2 . 5  3 2 3 3 3 
p 1 5  2 3 1 2 3 2 

l o  5 4 1 5 3 1 

1 7  3 4 2 4 4 2 

1 8  4 5 1 4 4 1 

2 
1 9  3 4 4 2 4 4 
2 0  3 5 2 3 4 2 

T o t al , Gp . 2 :  4 1  • 5 4 9  2 7  4 4  4 8 2 9  

To t a 1 ,  
A l l  Te ache rs : 6 5 7 6  5 3  fi 7 . 5  7 3  5 2 . 5  

3 7 3  
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APP END I X  I :  C ONT I NU ED 

S ECTI ON B C ONTI NUED 

Q u e s t i onna i re I tems 

3a 3b 3 c  4 a  4b 4c Sa Sb Se 

5 5 4 4 4 4 4 4 5 

4 4 3 3 3 3 4 4 4 . 5  

4 4 4 3 3 3 4 4 4 

2 4 4 2 4 4 3 4 3 

3 4 2 4 4 4 3 4 3 

3 4 1 4 4 2 3 4 2 

5 5 3 5 4 3 4 4 4 

2 6  3 0  2 1  2 5  2 6  2 3  2 5  2 8  2 5 . 5  

3 4 4 2 4 4 3 4 4 

3 3 2 2 3 3 3 3 2 

3 4 2 4 4 2 3 3 4 

4 4 4 4 4 4 3 4 4 

4 4 3 4 4 2 3 5 4 

3 3 2 4 4 2 3 4 2 

2 4 3 3 4 3 3 4 2 

3 3 3 2 4 2 2 4 2 

3 5 3 3 5 4 4 5 4 

3 3 2 3 3 2 3 4 2 

5 3 3 4 4 1 4 4 1 

4 3 1 3 4 2 2 4 4 

2 5 2 3 4 4 3 3 3 

4 2  4 8  3 4  4 1  5 1  3 5  3 9  5 1  3 8  

6 8  7 8  5 5  6 6  7 7  5 8  6 4  7 9  6 3 . 5  
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APPENDIX I ;  CONTINUED 

SECTI ON B CONTINQED 

Q ue s t io nna i re I tems 

6a 6b 6 c  7 a  7 b  7 c  

4 4 5 5 5 5 

4 4 4 . 5  4 4 4 

4 5 3 4 4 4 

3 4 3 2 4 4 

3 4 4 3 3 4 

3 4 3 3 3 2 

5 5 4 5 4 4 

2 6  3 0  2 6 . 5  2 6  2 7  2 7  

3 4 4 3 4 4 

2 3 2 3 3 2 

3 3 3 3 4 2 

3 4 4 4 4 4 

3 4 4 4 4 3 

3 4 2 2 . 5  3 3 

3 3 2 2 . 5  4 3 

2 4 3 2 3 2 

4 5 3 5 4 1 

3 3 2 3 3 2 

4 2 2 4 4 2 

3 3 2 2 4 4 

3 3 3 3 3 3 

3 9  4 5  3 6  4 1  4 3  3 5  

6 5  7 5  6 2 . 5  6 7  7 0  6 2  



APPEN DI X I :  CONT I NUED 

SECTI ON C :  TEACH E R-ATTRIBUTION OF TEACI IING PATTERNS TO PREVI OUS EXPERI ENCE 

G 

R 

0 

u 

p 

1 

G 

R 
0 

u 

p 

2 

Ra t i ng Sca l e :  

Attribu t i on of teac h i ng behaviours to : 

111 1-3 
� ::r  

Ill 
t-3 
Ill .: 
Ill Ill 
0 '<  
::r 
Ill Ill 
11 0 
Ill ... 

I Ill 
() ::S  
o n  
1-' lll ..... 
Ill .: 

IQ Ill 
ID Ill 

� 
Ill 
c 

IQ 

Teachers ::r 
� 

1 3 

2 5 
3 2 

4 3 

5 3 

6 1 
7 4 

8 2 

9 2 

1 0  3 

1 1  3 

1 2  5 
1 3 2 

1 4  2 

1 5  2 
1 6  2 
1 7  2 

1 8  2 
1 9  1 
2 0  1 

5 - A great deal 

4 - !1uch 

3 - A moderate amount 

2 - Not very much 

- L i t t le or more 

t-3 3 t-3 Ill /1) ::r 
Ill ::s Ill 
n a.  
;:J" It) € 
lll a. lll 
11 '< 
Ill 

� ��� 
() 0 0 
0 ... 
..... 0" Ill 
..... lll ::S 
Ill 0 

IQ � Ill 
Ill Ill 

c .: 
IQ Ill 
::Y U>  
� 

Ill @ 
� n 

0 3 I 

1 
2 
2 

4 
3 

3 

5 

1 
2 

3 

4 
5 
1 
2 

3 

4 
3 

2 
1 
2 

111 1-3 111 1-3 Dl t-3  
� ::r  � ::r  � ::r  

ID Ill Ill 
'll H ::c 

'< .: ::s .:  .-. .:  
Ill � ��� IQ Ill 

'< Ill '< ::Y '<  
(/) 11 
0 111 3 Ill en U>  
::r n  IIl O  0 0 
0 ... Q. ... ;:J" I"· 
O lll I"· Ill O lll 
1-' ::S  Ill ::s 0 ::s 

0 � 0  1-' 0  
Ill ID Ill Ill 
.: en .:  .: 
Ill 0 111 Ill 
Ill ::Y UI  • 

8 � � � 
Ill 1-' 111 Ill 
c c c 

IQ IQ IQ 
::r ::r ::r 
� � � 

2 3 4 

1 1 1 

2 2 2 

1 1 4 

1 2 2 

4 2 1 

1 1 1 

2 2 2 

3 3 3 

1 1 3 

4 NA 2 

1 NA 2 

5 5 3 

1 1 1 
1 1 1 
1 1 1 
3 3 2 

1 1 1 
1 1 1 
3 4 4 

N . A .  Not appl icable 

en 
0 
!il 
ID 

0 
� 
::r 
Ill 
11 
.... 
::s .... 
..... 
c Ill 
::s 0 
• 

-

-

4 

-

-

-

-

-

3 

5 

-

3 

-

4 
-

4 
5 
1 
-

-

3 7 6 



3 7 7  

AP PENDIX J 

I NDIVI DUAL TEACH ER- PE RC EPT I ONS OF LECTURE R-RECOMM ENDAT I ONS 

a .  F unct ional T ra n sa c t i ons b. S t ruc t u ra l  T ransact i ons 

Te a che r s : 

1 

2 

3 

4 

5 

6 

7 



3 7 8 
APPEND IX J :  C ONTI NUED 

Te a che r s : 

8 

9 

1 0  

1 1  

1 2 

1 3  

1 4  

1 5 
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APPEND I X  J :  C ONT I NUED 

Te a che rs : 

1 6  

1 7  

1 8  

1 9  

2 0  

- 20S or UUCII ?Ill& 



3 8 0 

APPENDIX K 

I NDIVIDUAL TEACH E R- PERC EPTI ONS OF LE CTURER-TRANSACTI ONS 

a .  Funct i ona l Transa ct i ons b. St ruct u ra l  Transa c t i ons 

Te a che rs :  

1 

2 

3 

4 

5 

6 

7 



3 8 1  

APPEND I X  K :  C ONT INUED 

Tea che rs : 

8 

9 

1 0  

1 1  

1 2  

1 3  

1 4  

.. 



3 8 2  

APPEND I X  K :  CONT INUED 

Tea che rs : 

1 5  

1 6  

1 7  

1 8  

1 9  

2 0  

--.... 20S t:. LI:SSQI TIQ 
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APPEND I X  L 

INDI VI DUAL TEACH E R- PERC EPT I ONS 

OF " P RE -C OLLEGE" TEACH ERS ' TRANSACTI ONS 

a .  Funct iona l  T ransac t i ons b.  S t ruct u ra l  T rans a c t i ons 

Te a che rs : 

1 

2 

3 

4 

5 

_ ZO!l ef t•u• U• 



3 8 4  
AP P ENDI X L :  C ONT INUED 

Te a che rs : 

6 

7 

8 

9 

1 0  

1 1  

1 2  

1 3  



3 8 5  

AP PEND IX L :  CONTI NUED 

Tea che r s : 

1 4  

1 5  

1 6  

1 7  

_ 20!' of lu•on t l• 



38 6 
AP PEND I X  L :  C ONTINUED 

Te a che rs : 

1 8  

1 9  

2 0  
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APP ENDI X H 

I NDIVI DUAL TEACH ERS : RECOMME NDED TRANSACTI ONAL PATTERNS 

a .  Funct i ona l T ransa c t i ons b .  S t ruct u ra l  T ransa ct i ons 

Te a che rs : 

1 

2 

3 

4 

5 

6 

7 

8 



3 8 8  

APPEND I X  M :  C ONTI NUED 

Te a che rs : 

9 

1 0  

1 1  

1 2  

1 3  

1 4  

1 5  



3 8 9  
APPEND I X  M :  CONT I NUED 

Tea che r s : 

1 6  

1 7  

1 8  

1 9  

2 0  
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APPEND I X  N 

I ND I VI DUAL TEACHERS : 

, 
ACTUAL TRANSACTI ONAL PATTERNS VI S-A-VI S ALTERNATI VES 



LEC'ruRER­

RECOHMENDATI ONS 

PERCEIVED 

LECTURER­

RECOMMENDATIONS 

*LECTUJ;EF:­

TFANSACTI ONS 

PERCE IVED 

LECTURER­

TRANSACTI ONS 

PERCEI VED SCHOOL 

TEACHERS ' 

TRANSACTIONS 

OWN 

RECOMMEN DATIONS 

3 9 1  
APPENDI X N 

ACTUAL TRANSACTI ONAL PATTERN VI S-A-VIS ALTERNATIVES • TEACHER 1 

a .  Funct i ona l T ransact i ons 

\ \ 
\ 
\ 
\ 

IIIPORHATIOif 
DISSD!IIIA'l'lON 

- 20111 t1t LEDCII 'filii 
7UOIU-TIIAIIUCTICIII 

OIHII TIWISAC'l'IONS 

I\ 
I \ 

I 

OPERATION 

b. i t ruct u ra l  Transa ct i ons 

,'\ I ' I ' 

\ I 1 
I I I I I 

AUDIEIICE 

• PCia LIC1VIII-TIIANSACTIONS ICIDICI 

ftAOIDIO 11 UICOIPoaATID Ullllel 

'1111 IIIADDIO GP 8CIDICI 

0 '1' R E R 



LECTURER­

FECOHMENDATI ONS 

PERCEIVED 

LECTURER­

RECOMMENDATI ONS 

* LECTURER­

TRANSACTI ONS 

PERCEIVED 

LECTURER­

TRANSACTIONS 

PEFCEIVED 

S CH OOL 'IE ACHEF.S • 

TI\ANSACTI ONS 

OWN 

RECOMMENDATI ONS 

3 9 2  
APPENDI X N • 

I 
ACTUAL TRANSACTI ONAL PATTERN VI S-A-VI S ALTERNAT IVES ! TEACHER 2 

a .  Funct i ona l T ransact i ons 

s c I E H c 1: 
JNFORHATION 

D SSD!INA'l'IOH 
- 2011 Oft L!DQN Tllll 

ftAOI&R•TIANSACTIQNS 

OIIIU TIANSo\CTI ONa 

OPERATION 

b .  Struct u ra l  Transact ions 

I 

" I \ 
/ \ 

I \ / \ 

Dlt'M'ER A11DIEIICJ: 

0 PO. LICTUDR-TLUISACTICIIS ICIIIICI 

ftACIIING la IJICOUOMT!D IIJIII&R 

!RI IIRADING er KJIMCI 

0 '1' H J: R 
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APPENDIX N 

ACTUAL TRANSACTIONAL PATTERN V IS-A-VIS ALTERNAT I VES & TEACHER 3 

LECTUI<ER­

RECOMMENDATI ONS 

PERCEI VED 

LECTURER­

RECOMMENDATI ONS 

* LECTUHER­
TRANSACTIONS 

PERC E I VED LECTURER­

TRANSACTI ONS 

a , Funct i ona l Transact i ons 

\ 
I 
I 

PE�CEIVED SCHOOL TEACHERS ' 

TRANSACTI ONS 

OWN RECOMMENDATI ONS 

a c 
I 
• 
" c E 

IIIFORMATIOII 
IIISSDIIIIATIOH 

- 2011 or LUSCIII Till! 

'I'Daiii•TIWISACTICIIIS 

Oftlll TaAJISACTICIIIS 

b .  St ruct u r a l  Transa ct i ons 

OPERATION AODIEI!Oa 

• POll Lae'1VIIII-TIWISACTICIIIS ICI-.:1 

ftACHIIIG Il UICOIPORATID UIIDII 
'DII IIIADIIIG or ICI IDle: I 
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APPENDIX N 

, 
ACTUAL TRANSACTI ONAL PATTERN VIS-A-VIS ALTERNATIVES a TEACH ER 4 

a .  Funct i onal T ra n sa c t i ons 

LECTURER- RECOMMENDATIONS 

PERCEIVED LECTURER­

RECC»fMENDATIONS 

* LECTURER-TRANSACTI ONS 

PERCEIVED LECTURER­

TRANSACTI ONS 

PERCEIVED SCHOOL TEACHERS ' 

TRANSACTI ONS 

OWN RECOMMENDATIONS 

\ 

\ 
\ \ \ \ \ 

--
I I t  C C I I I t  • • c • • • C C I I I I 0 

,/X:'• ! I I • I • • , f • ! ' I 

' ,. .. --

! • 
0 I • 

: .  I • C I • • • I • 0 • 

• mv .. "i'fl1Y&. :��; 
1 .. ,. �• n• 
""""· ... �­
_ _..._ 

� 
/�\ I ,.._, 

I \ \ \ :  ' 
_, 

! • • li • 0 I I • • I I • I • 

1 c c , I • I I 0 
• • 

OPIIAfiOII 

0 
' I • • 

b .  S t ru c t u ra l  T ransa c t i ons 

,.., \ I ' 
\ ,' '--, 

, ... 
I \ I \ 

__ ...,' ' 

' 

A 

- - - ... __ --..... , ·---1 -"• ,l --

� .  If • 
• • • 

I f  • q· . • •  . , l f  • '  • • I I L 0 I I I U ! I L 
' ,  I p 0 • y "  · :n y .  , , 0 L 
1 1  • • L I 1 1  1 1  • a  L I � ·  • •  • • • •  r I .  • •  � L • •  • • I ' I • • • L 

..... ...... IID1IICI 

• NI ...,_ ... ��- ICIIK& 
'!UmbO ll �,. -­
_ ....... . KIIIEI 

0 
' • I I 



LECTURER­

RECOMMENDATIONS 

PERC E I VED 

LECTURER­

RECOMMENDATIONS 

•LECTURER­

TRANSACTIONS 

PERCEIVED 

LECTURER­

TRANSACTI ONS 

PERCEIVED SCH OOL 

TEACHERS • 

TRANSACTI ONS 

OWN 

l'ECOMMENDATI ONS 

3 9 5  
API-'ENIJIX N 

I 
ACTUAL TRANSACTI ONAL PATTERN VI S-A-VIS ALTERNAT I VES ! TEACHER 5 

a ,  Funct i ona l Transa ct i ons 

IIIPORHATION 
DIS.SDIIIIATIOH 

- 20S OF LUIQII TJIII 

T!Aati:I·TIWISACTI Cllll 

ortiU TIIANSACTII»>I 

OPEilATIOM 

b. St ruct u ra l  T ransa c t i ons 

AUDIEIICE 

0 POll UC'niBII-TIIAIISAc:TIQIII ICIDICII: 

TIAalliiG U IliCOIU'OitATII:D VIIDIR 

SI IIIIADDIC GP ICIUC:I 



LECTURER­

RECOMMENDATI ONS 

PERCEIVED 

LECTURER­

R ECOMMENDATI ONS 

*LECTURER­

TRANSACTI ONS 

PERCEI VED 

LECTURER­
TRANSACTI ONS 

PERCEIVED 

SCH OOL TEACH E RS ' 

TRANSACT! ONS 

OWN 

RECOMMENDAT I ONS 

3 9 6 
APPEND I X  N 

ACTUAL TRANSACTI ONAL PATTERN VIS-A-VIS ALTERNATIVES • TEACH ER 6 

a .  Funct i ona l Transa ct lons 

INTORHATION 
DISSD!INATION 

20lll 01' USSCN Tllll: 

'I'IAOIIR·TIWISACTI CNS 
cmiiR TIIANSAC'I'lCNS 

OPERATION 

b .  St ruct u r a l  Transact i ons 

DII'l'fD AUDIEIICE 

• POll LIC'I'UIISIII-TUNSAC'I'lCNS ICliiiCI 

'fUCIIJIIG Ja UICOIIPOIIATID UIID&I 

!IQ HIWIJIIG or ICJ Die: I 

0 
' R I R 



LECTURER­

RECOMMENDATIONS 

PERCEIVED 

LECTURER­

RECOMMENDATIONS 

* LECTURER­

TRANSACTI ONS 

PERCEI VED 

LECTURER­

TRANSACTI ONS 

PERCEIVED SCHOOL 

TEACHERS ' 

TRANSACTI ONS 

OWN 

RECOMMENDATIONS 

39 7 
A I ' I 'I<NIJ I X N 

, 
ACTUAL TRANSACTI ONAL PATTERN VIS-A-VIS ALTERNATI VES a TEACHER 7 

a ,  Funct i onal Transa c t i ons 

IIIFORMATIOJI 
DIISD!Ilf.ATIOH 

- 20111 or UISCII Tllm 

'I'&Aalla-TUIIUCTICII8 

onraa oriiAIISAC'ftCII8 

OPJ:RATIOII 

b .  S t ruct u ra l  T ransa c t i ons 

4 , ,  
I I 

• POll UCIVDa-TMJISAC'rlC118 Kllllea 

ftAalliiO ll DIC_.OIA'I'ID -· 

!Ill IIIADUIG ar ICliDCI 

0 � R I • 



LECTURER­

RECOMMENDATI ONS 

PERC E I VED 

LECTURER­

RECOMMENDATIONS 

* LECTURER­

TRANSACTI ONS 

PERC E IVED 

LECTURER­

TRANSACTI ONS 

PERC E I VED 

SCHOOL TEACH ERS ' 
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S C I ENCE C URRI CULUM P ROGRAMME : 

* OVERALL OBJECTIVES AND SAMPLE "HAND- OUTS "  

S c i e n ce C u r r i c u l um P rog ramme : 

S ample "ha nd - ou t "  n umbe r 1 :  

Sem i na r  on Te a ch i ng S k i ll s :  

sample "hand - ou t "  n umbe r 2 :  

S c i e n ce I s  Safe : 

Sample "hand - o u t "  n umbe r 3 :  

How t o  P repa re you r  S c i e n ce Te a ch i ng K i t : 

Sample "hand - o u t "  n umbe r 4 :  

H ow ' s my P rogramme go i ng? : 

*U sed by pe rm i s s i on .  
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S C I ENCE CU RRI CULUM P ROGRAMME 

Srienre 
Eurrlrulum 

7 

Science Department 79/�/l/1/ 

I NTRODUCT I ON 
Welcoae to your acieoce curriculum courae . we 
loot forvard to vorlt1na with you and balp1na rou 
to prepare yourself for n .. t year, when aaona, 
your other taalta , you will be teachina acience. 

Some aight greet thia r ... rt with trepidation 
or alarm, having had perhapa some leaa than 
aatiafying memories of a c ience in aecondarr 
achool . If you ' re in thia category, va expect 
you ' ll be surprised when you see the primary 
science syllabus with ita strong emphasis on 
obj ect ive• very d i f ferent fro• tradit ional 
onea, and begin to aee the potential of. 
aciencing (science ia a verb • • •  ) for 
children ' •  intellect.;al development , interest 
and plain enjoyment , 

la it "sc ience" we ' re talking abou t for primary 
children? Wel l ,  certainly we .. an "exploring 
accessible env ironment " ,  and "investigating 
altil la" . Scientiata do thia , and have these, 
yet aoaetillles "sc ience" in school restricts 
the "accessible environ.ant "  to the pages 
of a text boot or "the" apparatua and 
"experiaenta to prove" , the vary antithesis 
of invest igative sciancing. 

The structure of the course aa at preaent 
p lanned (you may sugaeat changes) uaea feed­
back fro• previous curriculum couraea. 
Go over the object ives careful ly . la thia 
the sort of course you feel you need at 
thia atage7 Let ua know. 

� 
...... 
N 



APPENDIX 0 :  C ONT INUED 

SC I ENCE CURR I CULUM PROGFAMM E : C ONT I NUED 

P R I M A R Y  S C I E N C E  SY LLAB U S : 

I nfants to Standard 4 

SYLLABUS OBJECTIVES 

ACQU I RES DEVELOPS 

S I GN I F I CANT 

DEVELOPS 

PROCESS 

W I LL BE A CH I LD WHO HAS AN I NQU I R I NG M I ND 
AND T HE S K I LLS F OR EXPLOR I NG AND I NTERPRET I NG 

H I S B I OLOG I CAL AND PHYS I CAL ENVI RONMENT 

;r.{e diasr� ir.di�c�es the �� in �hi�r. the obje�t­
ives of the s�er.�e syl labus �an be a�hieved 

4. : J:NOWLEDGE 4 . 2 BASIC CONCEPTS 

Matter 

4 . 3 PROCESS SYJLLS 

4 . 31 Observing 
4 . 32 Measuring 
4. 33 Classifying 
4 .  34 I11ferrir.g 

EnergtJ 
Time and B� 
Life 

4 . 4  COMNVNICATION 

4 . 42 Oral language 
4 . 43 Written language 
4 . 4 4 Diaf!1W'IS 

4 .  S ATTITUDES 

4 .  53 Curiosity 
4 . 54 Hones ty 
4. SS SUBper.ded judgement 
4. 56 Critical mir.dedness 

2 .  

4.  35 Predi�tir.g 
4. 36 Hypothesising 
4. 37 Experimenting 

4. 45 Observational 
tboaLlings 

4 .  46 Tables of data 
4 . 4 7 Graphs 

4 .  57 Opel1 mir.dedness 
4 . 58 Care of environment 
4.  59 Cars of li vir.g thir.g.J 

4 1 3  



S C I ENCE CURRI CULUM P ROGRAMM E : C ONTI NUED 

WEEK 7 
Tuesd� 3 July 

1 .30 Introduction 

2.00 Workshop 
What are these process skills? 

An int roduct ion t o  the 
informat ion gathering skills � 
observat ion ,  measurement and 
classification of a group of 
animals. 

Frid� 6 July 

Seminar 1 :  ,..;ystery parcels 

8.30 
10.45 

9 . 15  
��� 

WORKSHOP Hey hol Hey hol 
To invest i gate we go l  

1 1 979 CURR I CULUM 7 5�1-;��;:---.;-;;E�L£] 
WEEK 8 
Tuesda;y 10 July 

Seminar 2 1  Paper ' s  more interesting 
than you think. 

1 .30 
3.30 ��� 
2 . 15 WORXSHOP 

Try the act ivities your peers haw 
provided. Assign levels of difficulty 

in process ski l l  pract ice , before 
in your card . 

Frida;y 1 3  July 

Seminar 3: Boat s 

8 .30 
10.45 �!� 
9. 15  WORKSHOP Try out acti vi t ies . 

Check ' levels ' claimed. 

10.00 Kits unde� 

WEEK 9 
Tuesday 18 July 

Seminar 41 "How do I make !hi! 
act ivity open-ended? mot i vati ng? 

1. 30 
3 .30 f�� 
2 . 1 5  LICTURE ( Lecture Room) 

3 .  

Process ski l l s ;  what ' s  appro priate? 

2 .4,5- WORKSHOP Kits 

I Winterfest I 

� 
� 
� 



S C I ENC E CURRI CULUM PROGRAMM E : C ONTI NU ED 

WEEK 10 T.T.B. 

Frida,y 27 Ju 

9.00 Es planade 

rBush '\ 
Waste land Stream 

\..._J 
1 1 .00 ) I nvest i gat ion (on your own 
approx ) se lected problem) 

1 . 30 Communicat ion ski l ls through 
s c i ence. 

� communicate your findinga • • • • • • •  

WEEK 1 1  
Tuesda,y 3 1  July 

1 .30 All student s .  Lecture Room 
Brian �:cConkey "Organid ng 
act ivities outdoors . "  

2 . 1 5  Kits i n  act ion. 
Bring act i v i t i es to t r ial . 
Syndi cates think up problems 
that need solving for k i t  
act ivit ies . 

Prepare 
for 

Seminar 

Friday 3 August 

Seminar 5: "How' s  my Progranrna Going?" 

8.30 
10.30 

( a ) 
(b) 1 hour seminar toda,y 

9.30 WORKSHOP Kits continua 
Bu i ld evaluat ion strategies 
into your lti t .  

Written part o f  kit due Tuasda,y. 

WEEK 12 
Tuesd� 1 August 

� "Classroom �lana£Bment" 

1 .30 
3 .30 1 hour semi nar toda,y 

2.30 WORKSHOP Improvising 

HAND IN THE WRI'rr E:!/ PART OF YOUR KIT 
TODAY 

"""' 

Bring a 
resource 
review 

Frid113 10 August 

�eminar 6 1  Resource Reviews 

8.30 
9·00 �:� (If not i n  se�inar prepare 

your kit for displ113. ) 

Evaluat ion of Course. 

Kits on displa,y with enoueh ge•� to 
teach the ltit with 30 chi ldren. 

Peers evaluate all kite. 

4. 

� 
...... 
c.rr 



SCI ENCE CURR ICULUM P ROGRAMME : C ONTI NUED 

� 
To initiate developMnt of; your ab1li't7 to help children learn rro. their ��urround.illp , your belief that this is 
worthwhile ,  and your self-confidence that you can tr;y it. 

· 

OBJD::TIVES 

We aee the most i•portant obj ect ives 
ss betna development of your ATTITUDES in the follovina way. 
By the end of the unit you should feel : 

(1)  con f ident o f  your ebility to help 
children explore and leern f ro• 
their aurround inaa 

(2) that science is especially worthwhile 
in the primar;y school ; 

(a) It ' s  a good base for provision 
of concrete experiance necessary 
for intellectual developmant . 

{b) It's a base tram vhich activities 
in other curriculum areas u;r 
develop. {•·•· central thsllle or 
topic in a "centre of interest" 
approach) 

UWUfllfG ACTIVITDS 
DITENDED TO ACHIEVE QBJJD::TIVE 

You 'll prepare a teachin• ltit (or ourrioulum unit) you can uee , and pt ideas on 
aotivitise, resources and techniques with 
1QUr recent school experience fresh in your 
lllind , 7ou ' ll be able to illlag:l.ne putting the t.hiiip into practice ne%t 7ear. 

Discussion on this will pervade the oourss -
culminating in the last seminar. 

Bote the outside experiences and the 
opportunities you will find while 
developing your teachin« lt1 t. 

SUL!UTIO! STRATBqi 

J'eedback from you. .&.neodotal 
recorda . 

hedback from 70u, cspecial17 
in tbe last sBIIIinar .  

5. 

� 
� 
en 



S C I ENCE CURRI CULUM P ROGRAMME : CONT I NU ED 

{c) It provides opportunity for achieving 
a vide range of worthwhile objectives. 
(Note process skills , communication 
skills and attitudes especially. )  

(d) Science is part of our culture. 

(3) Teaching and learning about our own 
environment is enjoyable and interesting. 

YOUR OWN PROCESS S K I LLS 

Your ability to obse r ve , c l as s i fy 
i n f e r ,  predic t ,  measure and 

hypothesU. ahould improve during 
the course. 

I n ferring for example : 

Readings and discussion on objectives, 
communication skills and inclusion of 
these objectives in your tee.chinB kit. 

Which is more inn uential on our dail7 
lives; science and ita products - or mon97? 

We expect you will enjoy your experiences 
in this oourse - ;rou 1 11 contribute to this 
for others in the course. 

F i r s t  three semi n a r s . 
Soma experience during 
first three work shops. 
I nvestiga�ions. 

6. 

Let us knov! 

Tu tor observation { using 
checklist ) . 

lA 
� 
"'\} 



S C I ENCE CURRI CULUM P ROGRAMME : C ONT I NUED 

'lJNDERSTANDINGS 
At the end of this un1 t ;you ahall be able 
to :-

( 1 ) discuss the aims and objectives 
for the teaching o! science in 
the primary school , and indicate 
criteria for the selection of 
worthwhile objectives 

(2)  Define and give examplee ,of the process 
skills liated in . tbe primary science d ra f t  
syllabus ·and · explain the concept of "levels 
of d i f ficul ty" with respect to proceaa • i lli 

(3) write objectives for a science 
teaching Id t according to 
criteria suggested in the 
handout provided during this course . 

(4) locate and select or invent several 
activities suitable for use in 
achieving an objective you select 
as worthwhile. 

<s ) give examples or questions ;rou could 
use to encourage process skill 
development. 

(6 ) explain and give at least tvo 
examples of, evaluation techniques 
suitable for evaluation of attitude 
chan8e , skill development and 
development or undsrstandinga . 

-----

Handout reading/exercise. 
Development will occur during 
development or teaching kit. 
Final seminar. 

Workshop on process skills.  Read extracts 
from primary science syllabus . 
Work on teaching kit. First three 
seminars and worksho'DS 

Work during preparation or teaching 
kit. 

Preparation of teaching kit. 

First three eBIIIinars .  

Workshop session involving peer teachina . 
nn .. n .. ntiPtl ac tivi til!a 

Evaluation instri.Jmmts ueed in this 
course other areas o! yo'.lr own work . 
Workshop on evaluation in ;rour teaching 
kit. Some aspects of the questioning 
work. 

7 .  

Seminar participation/tutor observation 
Possible extra assianment tbr doubtful 
cases. 

Tutor observation. 
Aesa sement o r  the teaching k i t .  

Assessment of teaching kit. 

Assessment of teaching kit. 

Tutor observation. Bvidmoe 
in kit. 

Assessment of teaching kit. 

� 
I­
CO 



S C I ENCE CURRICULUM PROGRAMM E : C ONT INUED 

0 ) List several resources available 
to you for development of a science 
programme next year, and comment on 
at least one in depth. 

( 8 )  suggest types of activities 
appropriate for helping children 
think operationally - and 
discuss the similar! ty between 
this general aim, and the 
develo�ent of science process 
skill s .  

( 9 )  given a science activity 
suggest and demonstrate ways 
of using 1 t to develop 
children ' s  co:mnunication skill s .  

uo ) describe several strategies !or 
making "apparatus" from junk, and 
storing and distributing equipment 
to be used for pupil activity. 

./ 

Use ·of resources during preparation 
of your kit . You may be tsked to 
provide a resource review, 

Evidence in 
teaching kit.  

Tutor observation. 

Unscheduled discussions. 

Lec ture "Proce s s  Ski l l s  and Phge t". 

·communication akilla handout. 
Workshop following Esplanade visit. 

Tutor observation. 

Participation, in wrkehop. 
J.ssep11111ent of teadlillg kit. 

Sem� on classroom management j Seminar participation. 
in science, �-=£;]·.--:.-� ==----=·;· "Equ iJ:tmen t" in your kit . 
Lec ture "Improvising". . \ h 

I ' ,;;.--- ,_ I 

Improvise quiz g- . ; 1 �· . · -. · - � .:-:� 

:t .: - - · .Cl .. --�-�::<�:-�: ·:;� 
•.: I 4· · . ,\f'� -- · -

-
-� t;; _ . • "' _, . ... 3 . ,.-';r 

:: _..> • : ;- • ' ·J: \ ... ..;. 1. :. . � l> : . ·' '.' -. "' "': . .  ·' ��1 
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S C I ENCE CURRI CULUM PROGRAMM E : C ONTINUED 

YES THAT 'S  ALL F I NE BUT , , , , , , , , , , , ,  

WHAT DO WE HAVE TO DO TO PAS S  THE COURSE? 

We think you wil l  demonstrate su fficient 
achievement of the obj ectives of the course 
if you : -

(1) 

(2) 

Bring an activity (- with the process 
skills it involves children ia prac t ising, 
identified) for each of the firat four 
workshops . 

Part icipate ia seminars and 
inves tigations . 

(3) Be a contributing meaber of a 
eyndicate that produces a 
teaching ki t which meete aost of the 
criteria oa the aeaea ... at checkliat 
which will be provided . 

(We suggest you eupply aa 8ea • 12ca (approz . )  card 
with your "equip-a t" with inetructions oa one eide 
and process ski l l  obj ec tives oa the other. The c lass 
level i t ' •  intended for should be stated and ' i t  should 
span at least S ainutea of t ime . ) 

S.. tM aDIIIpla "card" on the back ot 
ttu. p&&'e. 

'· 

� 
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S C I ENCE CURRI CULUM PROGRAMM E :  C ONT I NUED 

YOUR ACTIVITY CARD - .ln :lx.ample 

Here ' s  the front and reverse sides of the aort of activity card yau 

should bring to the workshop. Sugeested size B cm X 1 2  cm approx. 

Don ' t  forset the equipment as well.  

FRONT SIDE 

WHIOH WICK WJRKS? 
Make a "lamp" like this. 

�p oil 

··� · 
Try making wicks with 
the materials provided. 
Divide them into two 
groups;  those that keep 
the lamp burning, and 
those that don't .  

'When you have sorted the materials, s� 
each group carefully. What similar! ties 
are there? What differences between the 
groups? Jot down your observations . 

� 
COIIIIIIUZlicate the activity as well aa you 
can. Use a diagram for preference. 
The activity should take someone about 
5 minutes .  
The 1&!18U&8'8 you use c an  be for your 
peers rather then children if 7ou willh. 

BEVERSE SIDE 

NAME: I .  Student 
�: "Liquids" 

Appropriate class level : S2-� 
Process skills being practisp�. 

Classification: {grouping the materials 
according to whether or not they make a 
good wick. ) 
Observation: (s�ing the materials in 
each group closely . )  

!2a!2 
{ 1 )  We 'll give you a "theme" for each card. 
(2) This should show the class level you 

would use the activity with to achieve 
the practise in process skills you have 
listed. 

( �) -.or your third card we ' ll aet you to 
identity the l!!!l of the prooeaa skill 
being practised as well. More on that 
later. 

10. 

� 
l\:j 
� 



APPEND I X  0 :  CONT I NUED 4 2 2  
SAMPLE " HAND- OUT "  NUMBE R 1 

Semintlr fJII 

The objec t i ve o f  thi s seminar i s  to i denti fy three teaching sk i l l s  we ' ve 
selec ted � s  being particularly necess ary for s u c c e s s  in teaching primary 
sci ence . L a ter you 1 l l have the opp o r tuni ty to p rac tise and observe the� 
in peer groups be fore p r a c t i sing them on sec tion . 

Here ' s  an ac tivi ty copied from S chmi d t  and Rockcas tle " Teaching Science wi th 
E very day Things" - and some informa tion on how two teachers used i t .  

lAIXla 
FOR LIQUIDS 

In "Holey Scow," water was ob­
served to cling to i tself, or cohere. 
However, many l iquids, includi ng 
water, also stick to other materials. 
or adhere. Depending upon their 
abi l i ties both to cohere and to 
adhere, they often do i n teresting 

things such as climb inside slender 
tubes, creep up or down the sides 
of containers, and soak into porous 
materials. Besides being useful in  
lamp and landle wicks, sponges, 
and soi l  th 1s c l imbmg or capillary 
dCtiOn prov1des an mtngUing mdtter 
to mvest lgd te. 

let each pupil in a group cut a 
1 0-inch strip from different materi­
als such as cloth, paper towel, and 
corrugated cardboard, and tape one 
end oi each to a ru ler resting across 
two books standing on end. Then 
have each pupil fill a paper cup 
with water to which some food 
coloring has been added for VISI­
b i l i ty . At a signal let them al l  put 
their cups u nder their strips and 
observe how the water climbs. In 
which strip does the water rise 
fastest? In which has it nsef' 
farthest alter five minutes� Alter 
a half hour? What differences can 
be observed if kerosine is used in 
place of water? If salad oil is used? 
Rubbing alcohol? 

Now let each group compare, as 
follows, the rate a t  which water 
moves up, and then down. l iquid 
ladders. F i l l  a cup with colored 
water and set it on another cup, 
which has been i nverted. Cut 
several equal-size strips. as before, 
long enough for one end to dip 
into the ful l  cup and the other end 
to dangle into an emp� cup below. 
Make a point on the dangling end. 
Put the strips in place and watch 
what happens. 

Through which of the srrips does 
the water soak to the poin t ?  Does 
the water stop moving in a strip 
when it has soaked to the pom t l At 
the end of a half hour, what has 
happened in the empty cups? The 
full cur�? What  will happen if 
they a re left overn ight? What ex­
r>lana t ion can be offered for what 
i� observed? 



SAMPLE "HAND-OUT " NUMBER 1 :  CONTI NUED 

1 .  questi on i ng 

4 2 3 

B o th decided to l e t  the chi l dren do the acti v i ty i n  groups and aach wen t  
round the groups i n  h i s  class . Below we show what each teacher sai d a s  
he approached e a c h  group . T h e  chi l dren ' s  contributions h a v e  b e e n  omi t te d . 

TE ACHER 1 

1 s t Whet have we here? 
group Whet c l o th i s  that? 

Can you see the water going 
up the blotting paper? 
Seems to be going up the 
co tton c l o th faster doesn ' t  
i t? 

2nd Wha t  c l o th i s  that? 
droup f a s ter for the blotting p aper 

I see -
- di d � see that? 
Y ou could have been more 
careful 
here - all these strips 
shou l d  be the same wi d th .  
You ' d  better try i t  agai n .  

3r d Oh I see tha t one i s  absorb-
group ing water fas ter here . 

Do you thin k  the fibres i n  
t h i s  o n e  are c loser toge ther 
that thi s  one? U se your 
magni fying glass. 
I think you ' l l find the 
c l osely packed fibres don ' t  
absorb very quickly 
• • •  i s  that r i ght do y ou 
think? 

4 th This i s  a good one . 
group Have you f i l l e d  out your 

work cards? 
Done the calcu l ations? 

TE ACHER 2 

What can you see happening? 
Whi ch one seems to be fastest? 
What about the sacking , any p rogrees 
the re? 
Do you think it wi l l  reach the top? 
Which one do you think wi l l  reach 
the top first? 

Which one seems to be fester here? 
How much fur ther has the water gone 
up the b l otting paper than up 
wri ting paper? 
I see thi s s trip here is wider than 
thi s one . Do you think that c o u l d  

b e  the r e a s o n  i t ' s  faster? 
Wha t  are you going to do? 

I see you �eve chosen three di f ferent 
c l o th s .  
Look i n g  e t  what ' s  happened there now, 
whicn c l o th wou l d  you choose to make 
a raincoat out o f ?  
Why ? 
Can you see any di f ferences i n  th e  
c loths - this one , the o n e  that 
absorbs water faste r , and thi s  one -
can you see any di fferences? 
Do you think that could affect the 
water going up? 

How far have they gone? 
Which is fester? 
How feet i s  it going up? 
l e  there some reason for it to go 
up fester? 

N o w, queetione for you . Which teacher u n de r s tands process skills? Whi ch 
questions encourage p rocess skills practice? 

2 .  Providing an in troduction through an open-ended pr ob lem 

How wou l d � get thi s a c ti vi ty s tar ted and k eep it goi ng? 

3 .  Organisation 

How would you organise c l a ss into groups who wi l l  be working on the 
i n ves ti gation? 



APPEND I X  0 :  C ONTI NU ED 

SAMPLE " HAND - OUT " NUMBER 2 

St:IENa 

IS 

SAFE 

With common sense i t  certainly i s .  Burns (or scal d s ) ,  cuts and poisonings 
are pos s ible - but with a common sense appreciation of the possibi l i ty, 
most unl ike ly. 

Good organ isation ;  warnings to the chi l dren of the potential dangers ;  
rapi d  and e ffective deal ing wi th any poten t ially dangerous mi sbehaviour are 
fairly obvious measures to reduce the poss ibi l i ty of inj ury . 

-

Some times i ts possible to subs t i tu te less hazardous al ternative equipment 
or chemicals e . g .  tins rather. than thin j ars for an activ i ty out s i de;  
cand les rather than burne rs for sma l l  ch i ldren ; non pois0'10US subs tances 
onl y .  

Wh a t  wou ld you do i f :  

1 .  On e  group drop and break the i r  spirit burner and the meths catches 
al ight on the f loor. 

2 . A kerosene burner suddenly squ i r ts f l aming kerosene a l l  over the desk 
i t ' s  s tanding on. 

3 .  The c lass i s  about to use thermome ters for the first  t ime . 

4 ,  A boy drops and breaks a mercury thermome ter . 

4 2 4  
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The Department of Educat i on ' s  
booklet " Safety in School 
Laboratories" is ava i l able to 
a l l  teacher s .  

Though i t ' s  ma inly rel evant 
to secondary school labora tories 
i t ' s  a useful reference for a l l . 

5 ,  Th e  class has been u s i ng razor blades and i n  sp i te o f  your exhor t ions to 
be care ful one g i r l  has c u t  her hand qu i te deep l y .  

6,  A boy puts h i s  hand o n  the ho t plate and burns i t ,  a n d  a g i r l ' s  dre s s  
ca tches a l ight o n  a meths burner, and a l l  the children crowd around 
saying ' Ooh , Hary ' s  dre s s  is on f i re ! ' and ' H i s s  or Hr- - - - - ,  John ' s  
burnt h i s  hand ! '  

7 .  You see Jenny raise the ' unknown wh i te so l i d '  to her l ips to taste i t .  

8 .  You are going to use pe trol o r  �ome other vo l a t i l e  solvent during a 
c l a s s  ac t iv i t y .  

9,  Carbon te trach lor ide i s  recommended f o r  an ac t iv i ty by the resource 
book you are us ing. 

So are caus t i c  soda and benzene (note not benzine wh ich is somet imes used 
as a name for petrol . )  

1 0 .  You have been lucky enough to g e t  car 
ba t t eries for your elec t r i c i t y  uni t .  
What precaut ions a re necessary? 

1 1 ,  The sales rep . o f f ers you a cheap 
system for d o ing e l e c t r i c ity experimen t s .  
"Just p l ug i t  in , "  h e  t e l l s  you "And 
everyone has an ou t l e t  they can use . 
Qu i te safe - on l y  a sma l l  current you 
see . . . . . .  " . 

1 2 .  John says "Hey got a shock f rom that 
swi t c h .  You t ry i t  Mary . . . . .  ". 
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SAMPLE "HAND- OUT " NUMBER 3 

HOW TO PREPARE 

YOU R SCIENCE 
TEACHING KIT 

4 2 6 



P REPARAT I ON OF TEACH I NG K I T :  CONTI NUED 

H OW TO PR EPAR E YOUR SCI EN CE 

TEACH I N G  KIT 

What is a teaching kit? 

2. 

It ' •  a box oan� a curriculum unit and a eet ot the equiJDMlt required to 
teach it. 

Mr.t tMcblr:r 8bould be able to pick it up, and begin U81JI« it vi th ber/!W clue 
the D8ri cJq. 
'l'h1Dk of it thie � - it )"OU were W:riD« a teaoh1ns ldt - BC�M1hing 1he Hllc 
suannteed would be "all :rou need to teach science with tar 3 veelat ! " ,  �at 
would 10U w.nt to find in it? 

Our lll18Wr 1Dcludes ; an overview plan, objectiYee, acti't'ities, .uaestiOZUI tor 
110that10D&l strategies, nal.uation inatruments, md lists ot equiplltllt and 
re11011r0es , u wll aa equipment itself. .A cheoltlist will be pro't'ided in Wlich 
thsH i� ban been detailed, eo 10U oan check out 10f1r ldt before pm eentiJI« 
i t. 

How do you begin - and then proceed? 

Ve 'll belp 70= e;,Ddicate through the tiret tew etepe in the sciee ot etepll 
lieted. below, in the firet eeesion; then turther p:rocrees will be arpnieed 
vi thin 70= 117Jldica te .  
'l'be to�t w w.nt 70U to U8e M:f be new to JOU, bu.t 70U wil l  probabl;r tind 
that it , and the stepviee approach, help 70= e;rndioate to think clearl;r and 
procluoe a hiab quality tMc.h1.n8 kit that TOU ' ll w.nt to use nert TBC ·  
'l'be etepe 10U will so through are lieted below and toll owe! b;r an aurple , a 
ldt procmoed b;r 1Jotm and Shirle;r ' . 

S U M MARY OF STEPS 

I N  PR ODUCING A KIT 
STEP 1 

Select a topic f'rcD 
the liet prarldsd 

L 
STEP 2 STEP 3 

( a )  Isol ate ideas from your 
brains torming that seem to lead 
to ac tivi ties for children . 

Arrange these into a rough 
flowchar t .  

4 2 7 
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= -
� t::::::t 

RESOURCES <-��> 

lh:nnn!JXI. 

STEP S 

I� ar a44 to the acth1.ties , 
ec tbat tM ohllc!rcl practiee 
�oatiaa llltills 'llhi.le do!D« th•. 
Vdte o�oation llldll objeotins 
in oolu.1 1 .  Add my extra par t s  to 
'the ac t ivi ty in Co l umn  2 .  
Reject .ny activ i t i es that are 
inappropr iate for th is . 

3 .  

STEP 4 

Sort out any essen t i a l  under s tandings 
or knowledge the , c h i l dren ought to 
gain from the kit . Jot these down 
now, but wr i te them up forma l ly in 
Step 1 1 .  

STEP 5 
Select actirt tias(!D9!£e jhm sCZW!h) 
Remember , aeience provides A£!k 
band uperieaces 

1 
STEP 6 
Draw up a three co lumn fo rma t ,  wi th 
ac t iv i t i e s  (one per page ) in co l umn  2 

1 
STEP 7 
Dertee � !CJr children to practise 
process Bldlls uaJ.D« tbe actl T1 Ues 
JOU '"" Hlected. Reject � 
activities 7011 oan' t uae tar 
practisi.Dg process BldllB. Write 
process llldll object1ns in Col� 1 
Add organ i s a t ional strategies to 
Column 2 

STEP 9 Sugpst IIOti'f&tiozlal atrategin, 
pre!erabl)< tor each acthi V. 

/ 

4 2 8  
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STEP 1 0  

F i l l  in co lumn 3 by ind icating 
what technique wi l l be used to 
assess each chi l d ' s  progress in 
or achievement o f  !!£h objec live 

. l is ted in Column l - and 
suggestions for collec ting feed­
back during the activi ty . 

OBJECTIVES ACTIVITIES 

Col umn  l Column 2 Col umn  3 

STEP 13 

Deve l op evaluation ins trumen ts 
according to the requ irements you 
have l i s ted In Steps 10 , 1 1  and 1 2  

"' 

STEP 14 

Hake u p  equ ipment l i s t s ,  and 
col l e c t  and store the gear . 

STEP 1 6  

Prepare the overv i ew comp r i s ing 
a synop s i s  or r a t ional e  plus a 

) 

f lowchar t showing the order In � _ 
wh ich ac t i v i t i e s  are to be done , � 
and how th ey relate to each o ther . 

STEP 11 
4 .  

Now you ' ve got al l the ac tivi ties 
settled,  check the knowledge /und er­
• tand ing obj ectives from Step 4 .  
Are they s t i l l  appropr iate?  Amend 
as necessary and wr i te up on a separate 
£!&! in the three column form1t . 

l 
STEP 12 

Refer to the syl l abus k i t  o f  a t t i tude 
obj ec tives.  

Select one or two attitude ( s )  wh ich 
cou ld be developed While u s ing your 
k i t .  State just how the ch i ld s  
attitude wi l l  chang e ,  and der ive a 
l is t  of behaviours that would show 
the change . 

Wri te up on a separate page in the 
three column format . 

STEP 1 5  

Wr i te a l i s t  o f  resources used dur ing 
the preparat ion of your k i t .  

STEP 17 

Fl u 

Package kit and present for d i splay .  

4 2 9  
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5. 

AN EXAM PLE 

J O H N ' S AN D S H I R LEV'S TEACH I NG KIT 

O N  ' STAB I LITY'. 

Like you, John and Shir ley bec ame a syndi cate i n  a Sc ience Curr icu l um  Cour se . 

Step 1 & 2 

John and Sh irley chose "Stabi l i ty " u their top ic and the re sult of thei r brain­
s torming ses sion looked l ike thi s : -

Step 3  

Their rough f l owchart looked l ike thi s : -
Safety (Engllah language ) 

! bal ancing 
� balance in boats _..,. cars ____. bu i lding s ( ? )  obj ects and ourselves l '� 

I � planes 

balance organ f loat Soc ial Studies 
in inner ear ( 7 )  and s inking transpor t 

While drawing up this flowchar t John and Shlrley kept these two questions f i rmly 
in mind : - · � 

What top ics wi l l  appeal to children? lr,t\'\�t,�� 
What top ics lend themselves to providing ,.,J "'"t� � . 

chi ldren wi th first hand experiences? t;v -� r�i' 
�- '' v 

4 3 0  
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,· . .  

STEP 4 

They decided m unders tanding that "lower ing the wei gh t  in a vehic le makes it 
more s table - (less l ikely to tip ) "  is  essenti al , or very he lpfu l  to al l 
chi l dren. 

As a behavioural performance objective it became 1 

When this unit has long been comp le ted, the chi ldren wi l l  s ti l l  be able to : ­
rel a te the princ i p le "'the lower the weight the more stable a vehi c le " ,  to 
des i gn and loading of boats ,  p l.ues and l.nd veh i c le s  and identi fy wei ght in the 
upper part o f  a veh icle as a possible  reason for it tipp iac .  

Now we 've a guide for selecting a t  leas t s oae  o f  the activi tie s .  

Step 5 

That initial activi ty vas causing problems - but John looked up "Sci ence for 
Toys" (one of the Science � / 1 3  se t )  and on P . 28 c1111e across the "cork man" 
ac t ivi ty (see diagram in the three column format be low . ) 

They found and invented various other activi tiea - but these won ' t  be l i sted 
hen . 

Perhapa you cou l d  sugges t  some appropriate one s ?  

Step 6 

We .ove to the three co lumn format across a fu l l  A4 or fool scap page .  The 
obj ectives I activi ties I evaluation for this Sci ence Cur r icu lum cour se 
fo l low thi s  forma t .  (That ' s  the handout you received at t he  be ginning o f  the 
course . )  

Only one ac ti vity from John and Shirley ' s  unit i s  shown, al though several o ther 
of their activi ties contribute to the ach ievement of the knowledge/unders tanding 
objective th ey have chosen. 

John and Shirley ' s  1 tep 6 i s  on page 7 .  

Steps 7 - 1 0 

John ' a  .ad Shirley ' a  e fforts in these s teps appear on paJe & 

4 3 1  
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Objactlves 

( includ ing ski l l s  being deve loped ) 

Notes on the use of this column: 

( 1 )  I t ' s  p9s sible to organise � 
ac tivi tie s  that invo lve hand s-on work 
for chi ldren so tha t some process 
ski l l  is prac tised. 

Bu t i t ' s  also pos s ible to organise them 
so tha t � process ski l l  is prac t i se d .  

Therefore process ski l l s  you c laim wi l l  
be developed ( and therefore l i s t in 
this column ) should be j us t i f i ed by 
the organ isation and key que s ti ons in 
Co l umn  2 .  

( 2 )  For the syl l abus l i s t  o f  
Communication Ski l l s  re fer to Appendix 
1 o f  this handou t .  

Actlvllea 

des i gned to achieve obj ective s .  ( Inc lude 

STEP & 

( a )  

(b) 

Th is. page shows Step b .  
e f forts on Steps 7 - 10 
next page . 

ions for 

Add 

John ' s  and Sh ir ley ' al 
are shown on the 

Collc:tfng k1farmdan far Eva.t�an 

Notes on the use of th i s  co l umn :  

( 1 )  Ques tions the teacher i s  to uk dur i,. a 
l e s son should be in the ac ti vi tie s co l umn .  
I f  the responses to such que s ti ons are part 
of the p l anned assessment o f  chi ldren' '  s 
progress wr i te briefly in this column what 
kind o f  response indicates evidence o f  
achievement o f  the obj e c tive, .nd how th is i s  
to be j udged .nd recorded for each ch i ld . 

( 2 )  Each obj e c t ive l i s ted in Co lumn 1 has 
corresponding en tries in this co l umn .  

Q!!! any obj ec t ive you have n o  way o f  
col lec t ing any information abou t .  

:'" 

� 
w 
ro 
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Objectivea 

Step 7 
Process Ski l l s  prac ti£e 

predicting 

inferring 

level 1 (each group answers 
key Q. l . )  Pred ict what 
happens when the p l a s t ic ine 
is moved up the wi re 

( l evel 2 )  ( each group 
answers key question 2 )  i . e . 
may infer weight affects 
stabi l i ty in some way 

( l evel 4 )  o f fer several 
inferences about making the 
men even more s table ( Key 
quest ion 3 )  

hypo th e s i s ing some ch i l dren may s tate a 
relat ionship between 
p o s i t ion of weight and 
s tabi l i ty 

Step S 
Communication Ski l ls prac t ice 

£!.!!. 

d i agrams 

( group d i scuss ion of 
problem) 

sketches o f  cork man ( see 
t asks ) 

ActMtlee 

STEP 9 
Motivational Strategy: Teachers cha l l enge 
c h i ldren to try balancing the cork man wi th 
no "boots" on. 

Organisation : Class in pairs each pair 
i ssued w i th a cork and wires. 

Step 7 
Key Que s t ions 

( 1 )  Wha t do you predi c t  wi l l  happen if the 
plast ic ine is moved up the wire?  Wr i te this 
in your book . 
( 2 )  What would happen i f  you take hal f  the 
p l as t i cine o f f ?  
( 3 )  Can you think o f  ways to make th e  men 
even more s table? 

Step S 
�: Draw a ser i e s  of di agrams in your 
book to show how you made the cork man more 
and more s table. 

� lnforrNtlan for Eva.tion 

STEP 10 
Sugges t ions fo r ge t t ing feedback 

Teacher to c irculate round groups wh i l e  workin 
Encourage and check wr i t ten answers to key 
que s tion s .  ( St imula te fur th e r  pr edi c tion and 
inference . ) 

Cal l on several groups to repor t the ir 
pre d i c t ions and inferenc e s  to c l ass . 

As sessing Chi ldren's Prog·ress 

Process Ski l l s  See te s t  (P  13 ) for assessmer 
of each ch i ld s predicting and inferring ab i l i l  

Record any hypo theses made on anecdo tal recorc 
card s .  ( Advanced a t  th i s  level . )  

Commun ication Ski l l s  

U s e  checkl i s t  ( see P 1 2  ) for no ti ng oral 
communication ;  ac ti vi ty 8 requ ires a verbal 
repor t to c la s s . Teacher c ou l d  choose c h i l drt 
you are not sure about ,  then fi l l  in check l i s t  

Diagrams Co l l ect "l e t ters" wr i tten in Ac tivi l 
8 showing d i agrams of a dar t .  As sess us ing t} 
cri terion : "Do the di agram ( s )  communicate to 
a novice how the weight is d i s tr i bu t e d ? "  

?' 
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P REPARATI ON OF TEACH I NG K I T : C ONT I NUED 

Step 11 

Q))ectlvea 

Af ter th i s  un i t  ha s been comp le ted the 
. ch i l dren wi l l  be able to : 

r e l a t P  the pr inc i p l e  "the lower the we igh t  
� h e  more s t able a veh i c l e "  t o  d e s i gn and 
load ing of boa t s ,  p l anes and land veh i c l e s  
and i den t i fy we i gh t  in the upper p a r t  o f  a 
veh i c l e  as a pos s ible reason for i t  t i pp ing 

� ReiNd tD w. Ob)lctM 

Ac tivi ty l :  

( Ba l ancing cork man ) 

Ac t iv i ty 2 :  
( Ba l ancing on a wa l l ,  then u s i ng  two 
buc ke t s  to help bal an ce ) 

AC t iv i ty 4 :  

Nu tshe l l  bo a t s  

Ac t iv i ty 7 :  
Loading p l ane s 

Extension Ac t ivity 10:  
Saf e ty posters o n  loading veh i c l e s  

Eva.tian Stnteglea 

The fo l lowing problems wi l l  be g iven a week 
after the unit f i n i sh e s ,  as par t of a qu i z  
o r  "problem s e s s i on" a l so involving maths 
and soc i a l  s tudies prob lems . 

1 .  PC< �< .  r I Of< I< l-\ H()• O ' HI • P  $ 7 
\..=� �Dt D  1. 7 

There are three kinds of cargo to be loaded 
into th i s  sh ip, iron bar s ,  timber and 
cases of feather a .  Show where you would 
load them .  

Give your reasons . 

'::' 
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Step 12 

Attitude Objective 

At the compl e t ion of this un i t  
the c h i ldren wi l l  fee l th a t : -

when making inferences i t  i s  
d e s i rab le to think o f  more than 
one poss i b i l i ty ,  and not to 
j ump to conc l u s i ons . 

Th i s  a t t i tude may be 
demon s t rated by the c h i l d : -

• seeking evidence to support 
h i s  own o r  a g iven inference 

* correc t i ng ano ther ch i l d  who 
j umps to a conc l u s ion 

• sugge s t ing an al ternative 
inference or sugge s t i ng that 
some o ther pos s ib i l i ty may 
exi s t  

[xpelleiiCIIS � u. Unit L.llely 
to Develop U. Attitude 

Ch i ld ren wi l l ,  in a number o f  
ac t i v i t ies , b e  encouraged to 
suppo r t  infe rences wi th 
evi denc e ,  and repor t  the i r  groups 
in ferences to the c l a s s .  

The ch i l d r en i n  grou p s ,  w i l l  be 
encouraged to que s t i on o t he r  
groups inf� rence s .  

"But i t  cou ld be • • • • • • •  " 

s ta tements wi l l  be re inforced. 

( No te on the u s e  of th is column )  

Style o f  teaching r a th e r  than 
p a r t i c u lar ac tivi t i e s ,  
con tributes t o  a t t i tude change . 
Thus the comment in t h i s  c o l umn 
is advice to tbe- taacher on 
s ty le or s trategies appropr i a te 
to the enhancement of the 
a t t i tudes sough t . ) 

EYMJM�an Stratear 

Check l is t 

Teacher to observe for 
behaviours l i s ted in Column 
and t i c k  the appro p r i a t e  box 
in the check l i s t  ( se e  P 1 2 >  
i f  the ch i ld demons t r a te s  the 
behaviour . 
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P REPARAT I ON OF TEACH I NG K I T : CONTINUED 

cuppo. 
OIZ 

Step 13 

l l .  

tlkw/ fk- S�s uhavs� 
. from. 1/z()S� 12 $� 

7k 
a 

nut slt;os 
ro'{Jfue . 

John and Shirley have created qu i �  a task for themselves in, thi s  s tep . In Step 10 
they promised a test to assess the ch i l dren's infening and predicting ski l l s .  
Th e  other process ski l l s  they l i s t  a s  obj ec tives are observing (Wh ich i s  asses sed 
us ing the check l i s t  on P 1 2  ) and hypo the s i sing (which wo u l d  be advanced for the ir 
cl asses l eve l). They wou ld make a separate note of any hypoth e s i s ing done by a 
ch i l d  ( i . e .  an anecdotal record ) .  See the anecdo tal record card bel ow ,  

Communication Ski l l s  a l so fea ture in Step 1 0 .  Oral communication i s  to be assessed 
u s ing the checkl ist (care ful word ing needed here - what is good oral communication ) �  
and the d i agramming ski l l  i s  to be marked by the teacher ( see note and cri terion on p 8 ) 

In Step 1 1  they 've al ready dea l t  wi th assessment of the knowledge /understanding 
obj ec tive , but in Step 1 2  they have mentioned a check l i s t  again. (Their check l is t  
appears below. ) 

They have found ( and no doubt you wi l l  too ) that a range o f  s trategies i s  nece ssary 
to assess  achievement of a l l  their obj e c t ive s ,  and this is an e s s ential pa rt of 
col le c t ing the necessary information for eval uation .  

4 3 6  



P REPARATI ON OF TEACHI NG K I T : C ONT I NUED 

Checkl is t :  

For noting behaviours related to achievement o f  observ in� ( level 3 )  oral 
communication, and attitudes l is ted as obj ectives of th i s  uni t ,  Use-after each 
session. Check behaviours not iced . 

Behaviour noticed All an Barry Carol Dora 

OBSERVING 

Described a movement 
accurately to others 
(observing level 3 ) ,  
(Activities 2 ,  4, 5, 6)  

Diagrams drawn show 
good observation (at 
level 1 ,  2 )  

(Ac tivities 4,  8 )  

ORAL COMMUNICATION 

Spoke c l early and 
fluently to o thers ,  

Clear ly had planned 
what he/she said. 

Gave a comprehensible 
account o f  an event or 
a procedure to o thers .  

* Evidence o f  unders tanding 
l i s tener' s viewpoint (able 
to "role- take " )  

ATTI'MJDES 

Ac t ively sought evidence 
to support his  own or a 
given inferenc e .  

Corrected another child 
who j umped to a conc lus ion, 

' ' 

e tc • • . • • • • • • • • • •  

4 3 7  
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P RE PARAT I ON OF TEACH I NG K I T : C ONTI NU ED 

For use in assess ing the ch i ldren's leve l s  of inferring and predict ing. ( Don ' t  
forge t ,  th i s  test i s  for c o l l e c t ing information ; how i t ' s  interpre ted and used is 
up the the user . ) 

For c lasses inc luding chi l dren wi th reading d i fficu l ties admini ster the test 
verba l ly ;  demons trate u s ing actual springs .  

ITEM I .  ( Inference level 3 and leve l 4 )  

They are a l l  the s.,e length. ( 10 cm ) 

Joe tied a wei ght to h i s  spring and the spr ing 
s tre tched to 20 cm . When Ted t ied the same we i ght 
to h i s  spring l t  stretched to 30 cm. "Ah" said Ted 
"Tha t ' s  because my spring has more coi ls than )'ours 
Joe , "  

When they tied the we i ght to Jean ' s  spr ing i t  
stretched t o  35  cm. 

Do you think Ted was ri ght about the spring s ?  
Explain your reason ing . 

Can you sugges t  two poss ible reasons why Jean ' s  spring 
s t�etched more than Joe ' s ?  

TEST I TE:I'I 2 (Pred i c t ion leve l 2 )  

Jirnmy invented 

this method or 

moving the 
feather without 
touching i t. 
When the 
stone i s  

dropped in the 
water the 
feather move s .  

4 3 8  
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P REPARAT I ON OF T EACH I NG K I T :  C ONTI NUED 

J inrny '  s c lass  had been inves t i gat ing "moving without 
touching", 
H� wondered 
whit happened when you dropped the s tone from h igher up , 
so he tried i t .  Here are h i s  measurement s .  

Height I dropped the Number of spaces 
s tone from moved by the feather 

10 cm 

20 cm 1 ,  
30 cm 2 

40 cm 2 

Wha t do you think the resu l t  wi l l  be i f  he drops the stone 
from 50 cm? 

Fina l l y ,  here are samples of anecdotal record card s : -

14 . 

Not ice space has been l e f t  for higher process ski l l s ,  and soc i a l  ski l ls and spec ia l  
problems a r e  noted here too . 

Step 14 

It is important to make your ki t reasonably por table ,  and to have enough equ ipment 
to use wi th a whol e  c lass .  

Th i s  may mean you have to exc lude some ac tivities . 

STEP 15 
When l i s ting resources used,  be spec i f ic . e . g  . . 
Schoo l s  Counc i l  - Sc i ence 5/13  "Like and Unl ike" HacDonald Educ ational , London , ! 9 7 3  
Page 1 7 .  
Note the page number part icular l y .  Later on you won ' t  wan t to copy out ideas for 
ac tivities - but if you have a record of exactly .where to find them, that ' s  ne arly 
as good as having them copied . ) 

4 3 9  
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Step 1 6 

1 5 .  

John and Sh irley now have the task o f  communicat ing briefly what ' s  in the ir kit to a 
casual observer.  The ir "overview" c011pri ses a synops is or rationale and a f low­
chart showing the order in wh ich ac tivi ties are to be done, and how they relat e  to 
each o ther , Thi s  is an e laboration of the rough flowchart from Step 3 .  

Here i s  their overview. 

STEP 11 

s� 
Th i s  teaching kit provides opportuni ties for chi l dren 
to invest igate bal ance and stabi l i ty of obj ects and 
vehicles,  The process ski l l s  or observing, inferring 
and predic ting are emphas ised , as is the attitude of 
suspended j udgement ,  

Bal ance the 
cork man 

Optional 

Balancing on a narrow 
wal l  wi th bucket� 
Walking on s t i l ts 

\ 
Making mode l 
s a i l  boat s with 
kee l s  

to•ding boats wi th 
plas ticine in 

····:;r ,,,,,, ,, .. ... , ,,,, ,  
Extension 

V i s i t  to airport 
to see how a p l ane 
is loaded 

Making pa,er 
darts and trying 
to s tabi l i se them /1 

Investigating Co l l ec t ing 
toy car s pictures and 
including � in formation 
rac ing cars abou t racing 

cars 

\ 
Making charts 
otl safety in . 
loading 

When you di splay your ki t :  

Have the Overview prominen tly d i sp layed and have a t  leas t one ac ti vi ty that people 
looking over your kit can do . 

4 4 0  
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1.  DoH it haft a Utle? 

,.tlqa&le or Oftl"'fiew (aDd/or at.) wbioh 
clft• a pot&Ual. uecr a � ot 1be acm.U I IID4 -.pbuie in the kit? L.. ----'----.._j 

.2. P. tba ob�cth•• wr1 tte in 'bebanoaral. 
(p.rtCXD:1811Ce) t01'211? 

(a) ire tb£e prooe .. ald.l.l ob,1eoUw•? 
Cbeck -.eh prooe•• ald.l.l be!D« pracUoe• 
in 1fiiZr UDi t (Ob� 

(cl ... ifr� 
lluic ( 
iild.l.le � 

Eint�in« 
(hecuotinr 

(b) Haft 7011 idmtitied the 1m1 at wbioh eaah I prooeu llltill. 1e bein& practioed? 1... ___ ...,. ___ _ 
(o) . Are  tbe:re �oat1cm eldlle � prect.ioed? 

Cbeok MOh -=ioati- ald.l.l beizW pNOUoed 
in ,oar UDi t. 

Oral � -bul.c7 

•tructure• 

Uee of SJ-bol• 

Batobu 8114 ob8C"ftticmal �wiDp 

Data tabu1at1-

Qxaphing 
Uee of unite of .... ww_t 

(d) .Are tbare att1tu4et obJeptiw• U.tecl? 

I• the •vle ot the UDit appropria• ,., 
tbeir �t? 

4 4 1 
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(•) .An tbftott hietlur lnel oc:aprebcaicm, r-----.,-----, 
applicaticm etc) Ulldeatandillg obJeoUna? l ... ____ ..._ ___ � 

'· U. tbce a raJl88 of acUTitiea? 

{a) � �iev of actiTiUea? 

{'b) U. tho acUvitiea cl ear:Q- lizlbcl to 
�P&Citio objectivee? 

(o) ··IJI the' 111,7 each activity ie to � GTgmised I 
0 IlleR' . 

.._ ___ __.,__ ___ .... 

{4) llo tbe activities invol-.e .the children in 
t1rat band oxperienoea en4/ar probl• 
aol.tng situations? 

4. U. 1bere eftluaUon inetrulllenta? 

{a) � there proviaion for evaluaticm ot tbe F  
· aoh1�t of eb9h objective for !!9b ob11d9 

(b) .U. thero �s of aaeeseizl« prooese altill 
4rl'alOJD!I1t? 

. (o) U. there 111,70 ot 8"18J.uation attitude 
�? 

(ci) U. there � or aaeoesizl« UD4erataD4i.D«f ,..----�-----, 

(e) .U. thew � ot aeaeaeizl« developMilt of 
-=!cation eldlle? 

(f) U. thee BU889Sticme tor pttizl« !eedbaclt 
dDriDg activ,ities? 

5 • .  .lre tbce 8U61J9Bticme for � aituationa 
�t _,. aotivate tho children to� the I acUTitiea? L... ____ ..._ ___ _ 

b each  atrateg clear to another teacher? �...( ____ ..._ ___ _ 

6. ea uotber teachor pick it up 8Dd begin uaiDg 1i 
tu DUt � . 1-+--------'1...----
b it CJOiip:tebensible'? 

�t? 

r .. 4abh7 
e-Joearly aet out and pree«lted 

lion it ban a cet of equ.ip��BZLt? 

list or equipment? 

7. I!O � a. list of reaouroes"? 

le � ()le!lr eridenoe of their uae? 

a. Does it ban IUQ' special qualities or upecta or 
partiCular 11111rit that deaerns extra credit? 

( 

4 4 2  



APPENDIX 0 :  CONTI NUED 

SAMPLE "HAND- OUT" NUMBER 4 

Seminar ; 
Read thi s  

ar t i c l e  and 

be prepared 
to di scus s 

the que s t i ons 

that occur in 
i t ,  dur ing 

Sem inar 5 .  

Introduction 
Th e r e  are two p ar t s  t o  t h i s  h a n d o u t  - an a n e c do t e  s e r v e s  t o  i n t roduc e 
e a c h . 

F I RST PART 

4 4 3  

M i s s  P r i z e  b u r s t s  i n t o t h e  s t a f f ro om a f t e r an in t e rv i ew 
w i t h  t h e  v i s i t i ng i n s p e c t or . 

"Good g r i e f ! "  s h e  s o b s  t o  Mr G r e a t s h o u l d c r , 
" H e ' s  a sked me t o  eva l ua t e  my sc i en c e  p ro g r amme ! 
Wh e r e  on e a r t h  d o  I s t a r i.. ? "  

We l l ! \.fue r e  wo u l d  you � . t a r t ?  C a n  ev a l u o t i o n  b e  d iv i d ed in t o  d i s t i nc t  

c ompo n e n t s  t h a t c an b e  t a c k l e d s e p n r a t e l y ?  



HOW ' S  MY PROG RAMME GOING ? : C ONT INUED 4 4 4  
SECOND PART 

Teacher to concerned parent ( sounding , perhaps , a l i t t le 
condescending ) 

"Yes , the emphasis o f  our sc ience programme is to 
develp children ' s  process and communication skills 
these days . "  

Concerned parent : 
"Oh I ' m qui te pleased to hear that . Last year my 
Alfred only got 4 / 20 in a sc ience test , but when I 
looked at it , it seemed to involve knowing a whole 
lot of useless details about mic e and snails . How 
is he get t ing on with his process skill s ?  Have you 
go t a mark uut of 20? " 

Wel l ! How would you assess individual children ' s  process skill development ? 
and what about the other science syllabus obj ectives ; att itudes , communicat ion 
skil l s , and concep t s ?  

PART 1 COMPONENTS of EVALUATION 
It ' s  useful to see evaluation as having three component s .  

PROCESS 

Collecting 
information :  

Interpret ing 
the information : 

Making dec is ions : 

Col lec ting informat ion 
Interpret ing the inf ormation 
Making decis ions 

EXAMPLES 

Exercises ;  tests , open ended prob lem situat ions ; direc ted 
observation (e . g . us ing a checklis t ) ; casua l  observat ion ; 
keeping anecdotal records ; collecting and looking over work 
in exercise books ; lis tening to children ' s  verbal report s ; 
asking ques tions of ind ividual s ; get t ing children to rate 
or report on the ir own , or each other s work . 

Allocating comments , grades or rank order to children ' s 
work (with the implication that "higher is  better" ) . 

Decid ing what absence of ticks in a checklist might mean 
about the part icular pupils achievement .  

Dec iding John ' s  verbal reporting skills are not as good 
as Shirley ' s .  

"The children didn ' t  learn effectively when I used that uni 
I ' ll discard it next year . "  

" I ' ll watch Mark very closely during our next science 
invest igat ion - maybe I ' ve overlooked him,  and that ' s  

why he has no ticks in my checklist record . "  

" I ' ll tell John ' s  fa ther he needs more encouragement 

to express himself clear ly . "  



HOW ' S  MY P ROGRAMME GOING ? : CONTI NUED 
4 4 5  

Exerc ise 1 

See if you can ident ify each of  these processes in the following anecdotes . 

Wr i te C ,  I ,  or M whenever you have to dec ide . 

( 1 ) Mrs B gave her c lass a test . John scored 2 / 1 0 .  

( 2) Mrs B found that half the children had low marks and she told them they ' d  
have to do the test again . 

(3)  Mr M perused the t icks in the checklist he was us ing to note the 
children ' s  proc ess skill  development .  "That Mary , "  he muttered , shaking 
his head , "She can ' t  hypothesise to save her self ! "  

( 4 ) The Principal looked over the science test marks . "Good grief ! "  he 
hissed , "These kids are way behind the other clas ses in scienc e .  Do 
something about it Miss B ! "  

( 5 ) Miss B gave her class ( the ones whose sc ience test marks aro�sed the 
Principal ' s  ire) another rather s impler sc ience tes t . 

(6)  M r  J was asses s ing oral reading ability . H e  had listed h i s  s e t  o f  
criteria , the last of  which was "f reedom o f  expression" . Mary , when 
she was asked to read s tumbled and hesitated , and sounded very st ilted . 

Later Mr J overheard her describing her new baby brother to a group o f  
friends and none of the o thers seemed able t o  get a single word into the 
conversation at all . 

( 7 )  Ms K sat down and thought about the events o f  the year , her classroom 
and those in charge , and the pos sibil ities f or the next year , then went to 
get a j ob applicat ion form . 

( 8) Mr C shook his head as he looked through the work the children had handed 
in . "Only a small number have reached level 4 o f  inferring , "  he mut t e1 
to himself . "They ' re looking for evidence to j us t i fy conclusions , but 
they tend to have j ust one inf erence . . . . • • . • • • • • . • •  " 

(9)  Mr C looked through his resource books unt il he found an activity on 
"Inferring f rom Moon Photographs" that encouraged alternat ive inference s . 

-1 ' 11 make it into a group competit ion he thought . "'Which group_ of 
' scientists ' can list the mos t  inferences that are consistent with the 
evid ence?" 

I INFER SI-lE Sl.IPPED ON 71-IE 71?0t.:...EY. SPI1.T /H£ IRAY, I<N'OC.t<J;D DOWN 7J.IE L ADDER AND HE f:E/..L Too. 

' �, / BRILUAN r  
\ ... !��£. 
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"EVALUATION" and "ASSESSMENT "- A NOTE 

We ' 1 1  distinguish between these terms in this cour se 
in the fol lowing way : 

Evaluat ion is collecting inf ormat ion , interpret ing it , 
i t ,  and making dec is ions about what to change in an 
educat ional programme . 

Assessment refers to part of this ; collect ing inform­
at ion , interpret ing it , and making decisions about 
learning by the students (whether intended or 
unintended ) . Thus , par t 2 of this handout "Collect ing 
Informat ion about Children ' s Achievement" is part o f  
assessment a s  wel l  a s  being part of  the evaluat ive 
proces s . 

Hey ! That ' s  all very well ,  but we ' ve forgot ten Miss Prize ,  and her 
problem; - how is she going to evaluate her science programme ?  

Let ' s  pick up the conversat ion • • • • • • • • • • •  

Mr Greatshoulder told Miss Prize . 
"The best way to s tart evaluating your sc ience 
programme is by collec t ing informat ion . "  

"Ah" she brightened , " I  gave ' em a test last 
week . I '  1 1  use that .

·
" 

"We-ell , "  (Mr Greatshoulder d idn ' t  want to 
upset her again) "You ' ll need a bit more 
informat ion than that . You really need a range 
of s trategies for assessing children ' s  achieve­
ment of the various obj ectives of a science 
programme - but let ' s  leave tha t until later . "  

( I t ' s  in Part 2 o f  this handout ! )  
"There ' s  another aspect to this though ; the 
evaluat ion is of your science programme; what 
the children learned is important , but not all 
the informat ion you ' l l want . Here ' s  the guide 
I use if I have to wr ite up an eva luation . "  

4 4 G  
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Greatshoulder's Programme Evak.lator 

Was the planning OK? 
( Obj ec tives real istic?  
Ac t ivit ies suff ic iently 
planned? 
Evaluat ion strategies 
realistic ?  
Useable? ) 

Were the teacher inputs 
useful? Necessary ? 

Did the pup ils 
contr ibute? 

Was the environment 
suitable? 

All materials OK? 
Organisat ion OK? 
Timing OK? Group ing ? 
Out s ide inf luences? 

PROGRAMME 

u 

T 

Mis s  Prize was gleeful . 

c 

0 

M 

E 

Did the s tudents  achieve 
the p lanned obj ectives ? 
(Ind ividually? Generally? ) 

Did they achieve any unplan 
learning ? 

How d id they respond to the 
activities? 

How d id the teacher feel 
about the activities? 

Was the learning environmen 
enhanced or restored after 
the session? 

Was there spin o f f  to o the1 
curricular or extra-curr ict 
act ivities? 

"Oh that ' s  a f ramework I can use" -
but then s ighed "But there ' s  a lot 
of informat ion to collect to answer 
all those ques tions • • • • • • • .  " 



4 4 8  
HOW ' S  MY P ROGRAMME GOI NG ? : C ONT I NU ED 

STRATEGIES for COLLECTING INFOR MATION 

on CHILDRENS LEARNING AND DEVELOPMENT 
Remember the concerned parent who asked the teacher how her Alfred was 
"gett ing on with his process skills " . 

The obj ec t ives of the sc ience syllabus include process skills , communication 
skills , at titudes ,  and concept s .  A t eacher should therefore be assessing 
each child ' s  development in each of these areas , and indeed be able to 
answer the " concerned parent ' s" ques tion . 

Of course you could write a book on this • • • • • • • • • • •  and a number o f  
books on evaluat ion are available . On e  o f  the bes t for informat ion on 
s trategies for collec t ing in formation by means o ther than pencil and 
paper tests is : -

Gronlund , N . ! . , ''Measurement and Evaluation in Teaching" 
2nd Ed . Macmillan 197 1 .  

Another source of ideas is your handout "How to Prepare a Sc ience Teaching 
Kit" , and f inally , here is a useful exercise • • • • • • • •  

Exerc ise 2 

A number o! test ques tiQns , or probl ems , as wel l  as exampl es of othar 
s trategie s teachers have �ed for col l ectiAg information about their 
pupils are given below. 

1 .  Each example is intended to collect information about the children' s 

achievement of come objective . Decide what objective(c ) in each 
case . 

2 .  Can the example be used to assess achievement of the objectiw !9£ 
each child? 

No .  1 

A techni c i an in a factory l aborato ry tipped some powder from 
a sealed j ar into a beaker , then no t i c ed i t  was time to go 
home . When he returned next day the re was abou t 2g o f  c l ear 
l iquid in the beaker al though the l aborato ry had been locked 
dur ing h i s  absence .  

( a )  Can you suggest � po s s i b l e  
exp l anat ions for the change ? 

{ b )  Sugge s t  a way o f  f inding o u t  
wh ich o f  your sugge s t ions i s  
mo re l ike l y . 
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No . 2 from Vickery e t  al , " The Pro c e s s  Way to Science" ( TP S )  
Jacaranda Pres s ,  1 9 7 0 . 

l'[!.ow M uch have You Learnt ? 

-_ ..--... --

10 a.m. 

T1ME DEPTH 
8 a.m. 

10 a.m. 

�� V -- -
---

12  noon 2 p.m. 4 p.m. 6 p.m. 

* Joey spent a day fishing from the jetty. The changing tide 
made the depth of water change. Study each picture and 
then write the different depths in the table. 

1 2  noon * Draw a liDe graph to show how the depth of water chBD&ed 
during the day. 2 p.m. 

4 p.m. 

6 p.m. - 70 r--+--+--4--4---�-+--+--+--;--1--�--r-� 
E 
� 60 ��---+--�--�--r-�r--+---r--;---r--;---+--� 

... 
� 50 �--+--�--;---r-�--�--�--r-�---r--T-�r-� � 
� 4Qr--+--+-�--;-�r--r--r--+--��--;-�r-� <... 

0 30 r--+--�--+---lr--+--�--+--1-·--+--1---r--�_, .c 
fr 2o ��---+--�--+---+--4---+---r--�--r-�---r--� 

0 1 0 �-+---�-+---�-+---r---r-�---r--1--;--1� 
i 

8 9 1 0 1 1  1 2  2 4 5 6 7 8 
Time 

* Use the graph to predict the water level at each of these times : 

~ a.m . . . . . . . . . . . . . . . .  ; 1 1  a.m . . . . . . . . . . . . . . . .  ; 3 p.m . . . . . . . . . . . . . . . .  , 7 p.m. 

No . 3 f rom De V it o and K�ockove r ,  "Creat ive Sc i enc ing" . Teacher i s  
to observe for the s e  behaviour s .  

-- using evidence to justify their conclusions: 

- pred icting the outcome of untried experiments; 
- justifying their predictions in tPrms of past cxperiencP.; 

- changing their ideas in response !o e\ idence or lo�icl l reason-. ;  
- pointing out contradictions i n  reports b y  their cb,;sma tes :  

- inve>- tigating the effects of selected variablf>S; 

- in terpreti n g  oh.-.erv.'l t i cms  in terrn-. of the :�mount of energy trans· 
fern'd. 

E 
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No . 4 from Gron lund , "Measuremen t and Eva luat ion in Teach ing" , 2nd Ed . ,  
p .  4 1 2 .  

Clau 4th Grade 
Da .. 4/25/63 
INCIDENT 

Pupil  B i l l  J<,l,nson 

P l ace C l assroom ObseNer M. G • 

As c:lass was abovt ta start, B i l l  <Y..ked if h� could ntod o po..,. le the c:lou-
one he had written himself- ..bout "\f>ring . "  He read the pcem in o low voic:e, 

c:onstently looked down at the paper, moved his right foot boc:k and forl+t, and 

pu l led on his shirt col lar .  When he finished, Joc:k (in the boc:k rt�w) said " I  
couldn't hear i t .  Wi l l  you read i t  ogoin- louder?" B i l l  said "no" end sot down . 

INTERP RETATION 

B i l l  • joys writin; stories end p()ems end they reflect considerable creative 

abi l i ty .  Ho-ver, he seems very shy and nervo�n in petforming before o group. 
His musol to read the poem o;oin seemed to be due to his nervouS'\eu. 

Fi�re 16.1.  Anecc.lotill l record form. 

Th i s  l as t  examp l e  i l lus t r a t e s  a technique cal l ed "keeping anecdo tal 
records" . Gron lund prov i de s  the fo l lowing advice for anyone p l anning 
to use  anecdo tal r ecords • . •  

The problem in using anecdotal records is not so much what can be 
evaluated, but rather what should he enluatcd, with this method. It is 
obvious that we cannot observe and report on all aspects of pupil be­
havior, no matter how useful such records might be. Thus, the time-con­

suming nature of the task requires that we be sclectit;e in our observations. 

Deciding What Bchaviors to Observe and Record 

In )!:Cneral, our objecti\'CS and desin·d outcomes will guide us in de­
t<'rmining what behaviors are most worth noting. In addition, we must also 
be alNt to those unusual and c:-tccptional inddents wh ich contribute to a 
hctta understanding of each pu pil's unique p:1ttem of hchavior. \Vithin 
this gt·neral framework. there arc sc\'eral steps we can take to limit and 
control our observations so that a realistic system of recording can be 
developed. ThPy arc : 

1. Confining our observations to those areas of behavior that cannot be 
evaluatt>d by other means.  

2. Limiting o m  ohsl'r\'ations nf a 1 1  pupils  at any given time to just a few 

typrs of hchavior. 
3. R(•stricting t l . e  u�<' of l'xtcmivt· ohs· ·n·at:ons of beh lnor to those few 

p 1 1pils who are mo�t in neeJ of speL· i �d l u ·l p .  
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No . 5 
peers . 
1 9 6 2 . ) 

f rom Gron l und , p .  439 . The pupi l s  an swe r th e s e  q u e s t i ons  abo u t  the i r  
(Or i g ina l source i s  To rrance "Gu i d ing  Creative Ta l en t " , Prentice-Ha l l ,  

I .  Who in your class c:.:>mes up w i th the m:>�t i.lec• ? (Fluency) 

2. Who hen the most original or unusual ideas? (Original i ty) 

3 .  If the situatien changed o r  i f  a 10 luticn to o prob i�"' wou ldn't  "'"' k ,  
who i n  your class would be the fint t:> f:nd a n"w """'I of rn.:etin::J 
the problem? (Flexibi l i ty) 

<4 .  Y.'ho in your elan does tl-.e most inventin; .T�d devc! ·..oping o f  new ideas, 

gcdgei'S, and such? (Inventiveness) 

S. Who in yow class is best at thinking of oU the detai ls  involved in 

wortr.ing cut a new idea and thinking of al: the c:onwquenc:es? 

(Elaboration) 

Figure 17.2. Sample "Guess Who" items for evaluating aspcc� of 

No . 6 Th i s  one i s  cal l ed a 
check l i s t .  Your 
tu to r s  are us ing one 
in th i s  un i t  ( based 
on the obj ectives . ) 

From Romey W. D .  
"Inquiry Techniques 
for Teaching 
Science" . 
Prentice-Hall 1 968 . 

Student's -s AWe labr 
c- prepared 
followo directiOfts 

plaru aheod 
MOdifies proudures ond 

-.ip�Mnt oppropriately 

�ales with ....... 
'-dies -.ipment pr ... dy 
de"'erous with -.ipiMftl 
olaerves carefully 

-a effeetively, neatly 

records dolo sy.,._icolly 
in r>Otebool< 

....... independent decisi ... 

,._ the m80fting <:1 
doto frequently 

relates to specific probl-

-. of ou.,...,.tiOfts Oftd 
limitations 

�es .,.. of references 

-rail perfor""""ce 
VIed . ,  ...... "" .  01 •p .. 

,.. sure• 

offered h,....hesis 

changed ""ini..., 

t•ted hypothesis 

saw relati-hip be,_n 
focts 

odMitted mi srolce ond 
�:od to correct i t  

odMitted ... d i :ln ' t  ........ 

cri�ic 1 1ed Jnd evoluoNd 
own ....,. �. 

SJGY• credit to othen �en 
d-� 

repeated ....oria. to ...,., J idare 
r ew l n  

Ct.ft Dadll .... w• zu ... 
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