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APPENDIX A 291

INTERVIEW SCHEDULE: LECTURERS

Purpose: To determine the types of Functional and Structur-
al teaching patterns recommended by lecturers for the teach-

ing of elementary school science.

General Instructions:*

This interview consists of TWO tasks each asking for spec-
ific types of information.

Let us start with the first task.

TASK 1

Think of an entire science lesson as being made up of
100 time units. What percentage of this time do you think
an elementary science teacher should spend:

1. GIVING INFORMATION? Write your answer in cell 1.

2. PROMOTING UNDERSTANDING? Write your answer in cell
2.

3. DOING ACTIVITIES? Write your answer in cell 3.

Now start again with cell 1, and the number of time units

you have allocated for "giving information".

What proportion of this time do you think an elementary
science teacher should spend:

1. giving information about SCIENCE (cell 4);

2. giving information about SOCIAL RELATIONS (cell 5);

3. giving information about ORGANIZATION (cell 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 starting with cell 2, and the number of time units

you have allocated for '"promoting understanding". What

proportion of this time do you think an elementary science
teacher should spend:

1. promoting understanding about SCIENCE (cell 7);

2. promoting understanding about SOCIAL RELATIONS (cell
8);

3. promoting understanding about ORGANISATION (cell 9).

Finally, starting with cell 3, and the number of time units

you have allocated for "doing activities", what proportion

of this time do you think an elementary science teacher
should spend:

1. doing activities about SCIENCE (cell 10);

2. doing activities about SOCIAL RELATIONS (cell 11);

3. doing activities about ORGANIZATION (cell 12).




APPENDIX A: CONTINUED

Coding sheet for Task 1
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APPENDIX A: CONTINUED

TASK 2

Again think of an entire science lesson as being made up of
of 100 time units. What percentage of this time do you

think an elementary science teacher should spend:

1. Working with INDIVIDUAL PUPILS? Write your answer in
cell 1.

2. Working with SMALL GROUPS? Write your answer in cell
2.

3. Working with the WHOLE CLASS? Write your answer in
cell 3.

When you have written you answers down start again with

cell 1, and the number of time units you have allocated

for the teachers "working with individual pupils". What

proportion of this time do you think an elementary science
teacher should spend:

1. taking a LEADING role (cell 4);
2. taking an ATTENDING role (cell 5);

3. STANDING ASIDE AND WATCHING (cell 6).

Now starting with cell 2, and the number of time units
you have allocated for the teacher's "working with small
groups". What proportion of this time do you think an
elementary science teacher should spend:

1. taking a LEADING role (cell 7);
2. taking an ATTENDING role (cell 8);

3. STANDING ASIDE AND WATCHING (cell 9).

Finally, starting with cell 3, and the number of time units

you have allocated for the teacher's"working with the whole

class". What proportion of this time do you think an

elementary science teacher should spend:




APPENDIX A: CONTINUED

1. taking a LEADING role (cell 10);

2, taking an ATTENDING role (cell 11);

3. STANDING ASIDE AND WATCHING (cell 12),

Coding sheet for Task 2
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APPENDIX B.1l

LECTURERS' FUNCTIONAL TRANSACTIONS: LESSONS 1,4, AND 7

LESSON 1
% TIME
0
INFORMATION - OPERATION T
DISSEMINATION TELLECTUALIZATION H
. E
SC. SC. SC. R
ScC. TCH . soc.| ORG.| SC. TCH. SOcC., ORG.| SC. TCH. SOC. ORG.
LECTURERS:
1 32.7 0.6] 8.0 |13.1 | 20.6 = - 0.4)22.1 - - 1.9 0.6
2 13.5 3.7 2.8 |35.0 |10.0 1.5 - - 128.3 - - 4.7 0.5
3 14.0 8.8111.0 |57.0 2.1 1.4 0.7 = 2.4 - - - 2.6
4 47.4 14.7| 4.2 7.1 6.3 2.5 - - 1.9 |13.5 = S 2.4
5 0.4 38.4| 1.9 1.6 = 36.4 - - - 15.3 = 1.2 4.8
SC. = SCIENCE SC. TCH. = SCIENCE TEACHLNG
SOC. = SOCIATION ORG. = ORGANIZATION

J63



APPENDIX B.1: CONTINUED

LESSON 4
% TIME
0
INFORMATI ON . T i
DR SEM TR LON INTELLECTUALIZATION OPE u
E
scC. sC. scC.
SC. | pop. | Soc. | oRG.[ sc. |75y |soc. | ore| sc.| ooy |soc. | ore. | R
LECTURERS :
1 2.1 | 22.4| 4.65/19.0] 0.05| 7.8 - 0.4 - |40.9 - 1.0 | 1.7
2 7.9 | 21.2] 0.6 | 8.2 3.1 0.7 = - | 3.3|50.3 5 2.7 | 2.0
3 = 26.3] 0.5 | 4.7| - 20.4 - = - |43.9 - 0.7 | 3.5
4 4.6 | 13.2] 1.1 | 3.4 2.6 3.9 0.2 - - |65.9 - 0.1 | 5.0
5 11.3 - | 3.8 |12.3] 4.8 5 - 1.7 - |61.9 s 2.3 | 1.9
SC. = SCIENCE SC. TCH. = SCIENCE TEACHING
SOC. = SOCIATION ORG. = ORGANIZATION

263



APPENDIX B.1l:CONTINUED

LESSON 7
% TIME
)
ENGORMAE o INTELL ALIZA OPERATION T
DISSEMINATION IRELLECTUAL ILON H
E
SC. SC. SsC. 2
sc. | qect | soc. | orG.| sC. |gcy | SOc. | ORGJ SC.| ey | Soc. | ORG.
LECTURERS :
1 0.3 | 39.6[ 2.1 [11.6 - 8.0| 0.3 - - |38.0 - 0.1 -
2 - 22.5| 2.5 |30.4 - 5.1 - 0.5/ - |[33.0 - 1.6 | 4.4
3 2.6 | 42.8| 3.8 |10.4| 1.8 15.4 - - - |22 - - 1.1
4 22.9 | 37.4] 3.0 | 4.1 |16.3|10.6| 0.4 1.9| - - - - 3.4
5 16.4 | 18.7] 7.9 | 9.1 [13.7| 25.7| 0.1 - - - - 0.5 | 7.9
SC. = SCIENCE SC. TCH. = SCIENCE TEACHINGC
SOC. = SOCIATION ORG. = ORGANIZATION
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APPENDIX B.2

WHL. CLASS

WHOLE CLASS

LECTURERS' STRUCTURAL TRANSACTIONS: LESSONS 1, 4 AND 7
LESSON 1
% TIME
0
EMITTER TARGET AUDIENCE T
H
IND. MULT. | WHL. IND. MULT. WHL. | IND. MULT.| WHL. E
PUP. PUP. |CLASS.| PUP. PUP. |CLASS. | PUP. PUP. |CLASS. R
LECTURERS:
1 22.9 5.6 21.1 W259 10.3 - 0.8 20.8 6.1 -
2 17.4 1.2 33.5 9.5 1.8 - 0.6 35.0 1.0 -
3 17.2 0.3 53 .12 79 2.9 - 0.2 5, 7 2.6 S
4 16.6 - 33.4 29.14 2.0 S 0.72 | 15.74 | 2.4 -
5 16.59 | 1.51 28.02| 14.73]| 19.24 S 0.04 | 15.04 | 4.83 -
IND. PUP. = INDIVIDUAL PUPIL
MULT. PUP. = MULTIPLE PUPIL
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APPENDIX B.2: CONTINUED

LESSON 4
TIME

EMITTER TARGET AUDIENCE g

IND. MULT. | WHL. IND. MULT. WHL. | IND. MULT. | WHL. g

PUP. PUP. |CLASS.| PUP. PUP. |[CLASS. | PUP. PUP. |CLASS. R

LECTURERS:

1 14.9 0.5 29,7 4.9 0.6 - 9.9 32.1 1.6 5.8

2 14.0 0.3 16.7 8.7 0.5 = 1.8 55.1 2.9 -

3 2R .2 4.6 17.5 5.8 1.8 - - 44 .6 8.5 =

4 23.2 3.4 3.4 2.1 0.8 - 0.9 66.1 0.1 -

5 7.3 0.1 15.9 9.0 1.2 - - 64.6 1.9 -

IND. PUP. =
MULT. PUP.
WHL. CLASS

INDIVIDUAL PUPIL

MULTIPLE PUPIL

WHOLE CLASS

00¢



APPENDIX B.2:

CONTINUED

LESSON 7

LECTURERS :

1

% TIME
EMITTER TARGET AUDIENCE g
IND. MULT. | WHL. IND. MULT. WHL. | IND. MULT.| WHL. g
PUP. PUP. |CLASS.| PUP. PUP. |CLASS. | PUP. PUP. |CLASS. R
26.07| 4.9 13.3 12.0 3.31 = = 39.1 1.8 0.02
9.5 1.4 34.2 .7 0.2 - 2.4 15.8 24.8 -
47.2 0.2 11.0 15.8 2.4 - 0.1 22.2 1.1 -
15.1 0.8 33.8 26.6 18.7 0.5 0.5 0.6 3.4 -
17.5 - 45.5 12.3 14.5 0.8 0.1 1.4 7.9 S
IND. PUP. = INDIVIDUAL PUPIL
MULT. PUP. = MULTIPLE PUPIL

WHL. CLASS

WHOLE CLASS

T0¢
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APPENDIX C

INDIVIDUAL LECTURERS:
RANGES AND MEANS IN

FUNCTIONAL AND STRUCTURAL TRANSACTIONS
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APPENDIX C

Lecturer 1

Actual Transactional Pattern:

Functional Transactions

Structural transactions

b.

N A A

a.

o =

ODR<nn
BXOW

[+ — NS |
EOAANRA QE

D UH
HZAH> MA@ <)

AUDIENGE

ORIy
X OAM

=1 o ]
ZONNHHAAR

R=E- T
HZAQH>HAD <<

TARGET

o<
=X oM

[ - NS |
EO RS R

Be DA
HZAH>HAD <

EMITTER

R Oz N O

N OVHIHHOZ

LBLEEECr

0 OMEZ O M

NO M Z O MW

OPERATION

DEO<ZHN <O =

N OVHILHHOZ

HRN<OTZTHzO
NOHMZ O W

NOHERZO M

INTELLECT-
UALIZATION

DEO <TZH NS0

O OH<EHHOZ

HmToXmHInG
N OHMZOM

NOHMZ LMW

INFORMATION
DISSZMINATION

20% of lesson time

Range

—— M O3N
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APPENDIX C

Actual Transactional Pattern:

Lecturer 2

Structural Transactions

Functional Transactions

o8

A.

ox= M

A<y
X OAM

DB
ZoH+HA AL

<

DU
HZAHM>HAD <

AUDIENCE

o<y
=X OA

Ao
oA AR

D HA
HZAMS>HAOD <Y

TARGET

or<NN
=X O M

b A
TR~ AD

DA

HZAH>HAD <\

EMITTER

OTHER

KOIZHNS O

SOCIATIO‘

TH<Oom~=0 |
SCIENCE

NOHMZ O M

OPERATION

SZ-HN 2O %

OOHICEH-HOZ=

0w
BHR<OTHZO
NOH M = O MW

NOHMEZ O MW

INTELLECT-

UALIZATION

OTEHNLEHOE

IO OH<EHHO=

BRSO EHEZEO
0 OHMEZOR

NOHBKZOM

INFORMATION
DISSEMINATION

20% of lesson time

Range

Mean
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APPENDIX C

Actual Transactional Pattern:

Lecturer 3

Functional Transactions

Structural Transactions

b,

A.

(e R=1 &N

o<y
== O W

=N NS |
EOAHKA gE

[ =R PY S |
HZAHM>SHAQD <3

AUDIENCE

[T K- X7, N7}
X OAM
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EDODAEHHAAAG
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o< Nn
ZZ O M

P aH
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QDB
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' O HXmm
O O - N< 410
=
(o]
W OOHIHHO = .nu..
HR<OEN=Z0 o
(M OHKZOM =
o,
o
NOHMZOMW
DEO<CZ N L0 =
"=
&~ 0
N OoOVHLHHOZ |0
efe
HO<OXHZO mm
NOHM Z O MW mx&
=
L =]

MOHEZOM

DAV NS O

TuocInnTION

BRSO~z
NOHBE=ZORA

NOHBEZOM

INFORMATION
DISSEMINATION

20% of lesson time

Range

Mean
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APPENDIX C

Lecturer 4

Actual Transactional Pattern:

Structural Transactions

b.

Functional Transactions

ad.

O =W

o<
==cAan

[LR=N -]
EORLAN N W

LD UWH
HZQMH> AL <

AUDINNCE

Ol<<nnwm
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E DL HC
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Ot
=Oo M
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O EHxmmm
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NMorHmWZomMm

OPERATION

O<ZN ZLE—~O 7=

N OUHILHHO =

HRN<<OT~=ZO
NOHMEZ O Mm

NOHEZ O M

INTELLECT-

UALIZATION

PO <Z N O

NOOH<EHHOZ=

BERTOXIZO
N OHM=OM

NOHMZ O W

INFORMATION

DISSEMINATION

20% of lesson time

Ranqe

Mean
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Actual Transactional Pattern:

Lecturer 5

Structural Transactions

Functional Transactions

b.

al

o=
o<y
==0AaW
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=D+ @
QD WH N

HEAQHS>SHAQS <,
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O
X O

=N
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DS HA
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o<y
SXZOnM

b
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aDaHA
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O OLZ NS 0O
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FE<OZZ=0
NOHRPZOM

NO M= O M

OPERATION

MEOLZ N = O 5=

N OVHTHHOZ

& pNdoXnHZ o
NOH M = O MW
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INTELLECT-
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DO CZ N < IO

FIOOHN<EB-HOXZ

%

RO HIZO
NOHMEZ OM

NOHMZ O M
L

INFORMATION
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20% of lesson time
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Mean
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APPENDIX D

LETTEE REQUESTING TEACHER-PARTICIPATION

Massey University

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

In reply please quote:

Novemter 22nd, 1979.

Dear Colleague,

As you are awvare, we are trying to investigate some of the problems
that new teachers faée 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 opportunity
to see your science class in action.

It goes 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.

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

Thank you,
Yours sincerely,
Dorothy Gardiner
Tear 0ff ~ — - — - e e e e —— e = =
Name:
School (next vear): Address:

YES

NO

I an willing to participate in the research project

~ ~
\JV
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APPENDIX E.1

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

LESSON 1
%  TIME
Digggﬁ?ﬁ:%?gN INTELLECTUALIZATION OPEFATION E
sc. | soc. | orc. | sc. soc. orc.| sc. | soc. | ore. | E
TEACHERS:

! 9.8 | 2.0 | 25.6 1.3 - 0.1 55.3 = 2.5 3.4
a2 32.1 | 8.4 9.3 2.3 - 0.3 33.6 - 2.4 | 1.6
0 3 51.0 | 5.0 |15.1 5.2 - 0.1 20.5 | 0.1 2.4 0.6
v 0.5 | 0.8 |13.55 - - 0.2 82.21] - 2.7 0.04
. ME 13.3 | 6.1 |21.8 8.6 - = 45.6 s 4.4 0.2
6 18.6 | 1.1 |12.0 3.9 - = 59.6 = 2.3 2.5

. 7 20.5 | 0.8 [20.7 8.3 = 0.2 46.6 - 2.4 0.5
8 58.1 | 1.4 8.3 4.4 - = 21.0 - 0.3 6.5

9 14.6 | 1.3 |28.0 0.6 - 0.1 39.3 - 9.1 7.0

G 10 24.3 | 5.7 |26.9 0.3 - 0.3 28.9 - 8.4 5.2
L 21.9 | 1.4 |25.3 3.7 = = 40.7 = 3.9 3.1
12 0.5 |o.1 |11.9 - - 0.1 80.4 = 6.9 0.1

° 13 8.3 |1.1 |13.6 2.2 = 0. 59.1 = 13.5 2.1
v 14 4.4 1.3 |29.56 = - 0.6 59.9 - 3.6 0.6
p 15 41.3 |2.3 |38.1 9.2 - = 1.2 - 1.8 6.1
16 39.3 |2.0 |24.3 2.3 - 0.1 22.3 - 3.0 6.7
17 10.61 | 2.6 |17.5 0.37 - 0.1 61.9 - 5.5 1.42

18 18.6 fo.4 |[31.4 1.2 - 0.3 25.4 - 5.7 7.0

19 17.5 |o.6 |15.5 2.6 = 0.1 55.3 = 7.2 1.2

2 20 35.3 |s5.8 [15.9 1.0 - - 30.1 = 8.4 3.5
_ 1 _J_“_——

SC. SCIENCE
SOcC. SOCIATION
ORG. = ORGANIZATION
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APPENDIX E.1: CONTINUED
LESSON 3
% TIME
o]
INFORMATION
DISSEMINATION INTELLECTUALIZATION OPERATION ;
E
SC. SOoC. ORG. SC. SOC. ORG. SC. S0G; ORG. R
14.8 31 25.8 5.8 - 1.2 42.3 - 3.7 2.7
15.3 0.1 9.9 0.2 - - 67.8 - 6.5 0.2
29.8 .1 19.9 5.9 - - 37.1 - 2.4 1.8
1.51 10.8 - - - 87.21 - 0.14 0.34
6.0 7.8 24.2 - 0.05) 0.81 55.0 - 2.6 3.5
30.1 . 16.3 5.0 - 0.2 35.0 - 5.3 5.7
30.2 0 10.3 6.0 - - 34.8 - 6.5 4.4
29.9 1.6 15.8 2.9 - 42.1 - 2.2 5.5
22.3 4.4 34.3 5C) - 0.6 24.9 - A 0.9
9.4 5.1 28.5 .8 0.1 2.5 48.6 - . 1.2
19.9 1.5 25.3 3% - - 3)3 ¥ 0.1 7.7 8.2
20.0 0.9 30.4 4. - 1.0 27.6 - 6.7 9.3
57.9 4.7 1.0 0. - - 35.7 - - -
- - 12.9 - - - 84.2 - 1.7 1.2
4.4 1.7 13.7 0.3 - - 58.4 - 21.4 0.1
27.0 1.3 14.3 11.5 - 0.3 30.6 - 10.9 4.1
3.1 0.3 15.1 0.1 - - 78.8 - 2,2 0.4
8.7 0.2 16.2 - - - 56.8 - 5.5 12.6
22.7 2.27 |14.5 28 - 0.2 54.4 - ImS 0.33
52.2 8.0 18.2 3" - 0.1 5.2 - 11.5 1.3
J=======L—————L————————————dL———-—-L——.——_&

ORG. =

SCIENCE

SOCIATION

ORGANIZATION
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FIFST-YEAR TEACHEFS:

STRUCTUFAL TFANSACTIONS: LESSONS 1 & 3

311

LESSON 1
% TIME
EMITTER TARGET AUDIENCE ?
iNnp. |murt. | whp. | inp. | murT.] wHL. | Inp. | munT.] whHL. g
pup. |puP. |crLass | PuP. | PuP. |cLASS | PUP. | PUP. |cLASS| R
18.8 | 2.5 7.9 10.0 1.2 F - 0. 57.4| 1.4 0.7
6.9 (0.7 J20.8 7.2 4.0 - 0. 46.9] 0.4 | 12.5
14.4 3.2 |34.9 14.1 5.6 | 1.2 . 15.8| 8.8 0.5
6.4 |1.03 |1.4 3.2 2.83| - - 85.1] 0.04 =
10.5 9.4 6.1 5.2 2.5 | 1. 0.5 53.8| 0.6 -
9.0 |2.0 ps.6 6.2 2.0 0.1 0.02| 60.7| 3.7 0.68
7.1 30 D9.5 8.1 1.5 | - = 48.0| 2.7 e
8.9 0.1 44.3 |11.3 4.5 - 1.0 18.1] 11.8 -
1.9 |7.8 19.8 8.3 2.9 - 0.3 39.2| 5.2 4.6
15.17 |3.2 11.4 9.9 7.7 1.05| 3.58| 39.8] 7.6 0.6
12.0 [3.86 [21.6 9.4 4.1 ] 0.7 0.3 44.5| 2.6 0.94
0.6 |- 1.0 0.3 0.06{ 0.1 0.84| 86.7| 0.4 =
11.9 [0.9 4.4 5.8 1.2 0.4 - 72.6| 1.0 1.8
7.0 |3.6 22.3 2.6 1.2 - ~ 61.4] 1.9 =
15.3 0.4 48.0 19.3 6.1 0.3 1.0 2.7 6.9 =
17.3 1.0 17.4 |[16.4 8.7 0.5 1.0 29.6| 8.1 -
6.95 0.9 14.5 3.2 1.3 - 0.7 68.8 1.3 .4
7.9 |2.6 29.9 1.6 5.7 | 4.3 1.6 40.6 | 5.4 .4
7.7 P 15.1 3.3 4.05| 0.13| 0.02| 66.3]| 1.1 =
10.7 p.s 24.2 (141 0.6 = 0.7 42.5| 6.4 -
IND. PUP. = INDIVIDUAL PUPIL
MULT. PUP. = MULTIPLE PUPIL
WHL. CLASS = WHOLE CLASS
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APPENDIX E.2: CONTINUED
LESSON 3
% TIME
EMITTER TARGET AUDIENCE g
IND. |MULT. | WHL. | IND. | MULT.| WHL. | IND. | MuLT.] wHL. 2
pup. |pup. |cLass| pup. | pup. |cLass | pup. | pup. | cLass | R
15.4 . 1.7 13.8 5.2 0.3 | o.7 47.4 ) 1.2
7.2 .3 |1.e 5.4 0.2 - - 74.9 . -
22.6 | 2.0 [13.3 11.8 6.0] 1.4 | o.4 36.8| 5. -
2.9 9 |17 2.0 1.9 - - 87.2| o. -
14.5 8.3 3.3 1.4 - - 62.5 .5 -
10.4 . 18.38 | 12.8 3.6 o0.09] o.63 39.2[ 7.7 -
5.7 a0 |13.2 17.2 2.0| 2.6 5.4 | a1.6] 9.2 -
9.9 | 0.7 |19.8 10.9 3. 0.1 0.7 48.0] 5.9 | o.8
10.8 | 3.8 |28.5 8.2 3 0.1 0.2 | 43.3] 1.4
19.0 | 2.5 [11.1 7.3 28 1.2 1.2 53.1| 1.8 .5
12.3 | 3.2 |17.0 6.7 3. 0.3 | o.47] 44.8] 10.6 .03
13.5 h2.0 [13.1 12.9 2.9 - 1.4 35.3| 4.7 .2
1.5 |o0.2 |ss.s 1.5 0.s] o.2 - 40.6 - -
3.7 2.5 | 6.2 0.6 0.7 - - 86.0| 0.3
3.8 | 3.6 3.1 3.4 0.6 - A 59.5| 22.2 3.7
18.3 | 2.0 |10.3 16.2 . - .4 a1.5] 6.2 ;
0.9 |o.2 |15.0 1.2 0. - - g1.8] 0.6 -
6.6 0.7 | 7.3 2.9 0. - - 62.5| 0.5 | 19.4
9.0 |2.3 |16.9 7.8 3.6] 0.1 - 60.0d 0.27 -
10.8 |2.5 [{29.4 | 26.1 0.3 - 1.5 23.2] 6.2 -
IND. PUP. = INDIVIDUAL PUPIL
MULT. PUP. = MULTIPLE PUPIL
WHL. CLASS = WHOLE CLASS



APPENDIX E.3

TEACEER 16: FUNCTIONAL AND STRUCTURAL TRANSACTIONS: LESSON 2

FUNCTIONAL TRANSACTIONS:

313

%  TIME
o
INFORMATION ,
ST INTELLECTUALIZATION OPEEATION g
E
sc. | soc. | org. | sc. soc. orc.| sc. | soc. | ore. | E
0.9 0.1 | 18.1 - - 0.1 | 67.6 - 6.9 | 6.3
STRUCTURAL TRANSACTIONS:
% TIME
EMITTER TARGET AUDIENCE g
IND. |MULT. | wHL. | IND. | MuLT.| wHL. | InD. | MunT.| wHL. 2
pup. |pup. |crass | pup. | pup. |crass | pup. | pup. | cLass | Rr
10.0 2-5 3.9 3.2 1.6 - O.l 75.3 009 2-5
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APPENDIX F

INDIVIDUAL TEACHERS:

RANGES AND MEANS IN

FUNCTIONAL AND STRUCTURAL TRANSACTIONS
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APPENDIX F

Actual Transactional Pattern:

1

Teacher

Structural Transactions

Functional Transactions

b.

a.

ot x Keg

O <
ExXxO0O@

DOl
EDAH—A QB

DS HA
HZAH>S>HAD <K,

AUDIENCE

O annm
=0

Y=Y
EDAEHHCGAR

aDaHA
HZAQHM>HAD <Y

TARGET

(Y - STa X% ]
T OLAM

P fHA
EDAHHO WL

DR

~HZAH>HAD < g

EMITTER

O HXmm

DROIZ-HN<E—O=

NOOVH<EHHOXZ=

<O H=Z 0
N OHMZ OM

NOHM= O M

OPERATION

OIIZHN <O =

N OoOLHILH-HO =

HmM<OXNHZO
NOHM Z O M

NOHMK =M

INTELLECT-
UALIZATION

DEOCSZHNSHHOZ

OUOH=EBHHO=

BHRTONHIZO
W OHBRZOE

NOHRE=ZOM

INFORMATION
DISSEMINATION

20% of lcsson time

Range

Mean
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APPENDIX F

Actual Transactional Pattern:

Teacher 2

Functional Transactions

Structural Transactions

k.

a.

O X mm

O = 7
FEX oW

aoaHA
EDAH—A QAW

oM
HEQH>HAOD <

AUDIENCE

o<y
FEXOAM

=T
EDAHHCAAR

I
HZAHS>HAD <,

TARGET

o<y
=TXO AMm

[« = QB0 I |
EORREHHA AW

[R—=T N ]

HZAHMN>HAD < )

EMITTER

O XXM

ROLIZ N (102

NOOUH<HHOZ=

R <Ox~=0 |

N OHRAZOM

NOHMZOM

OPERATION

DO Z N <EHHO =

MoLHLSNHO =

BH Mo ~ZW
NOHMERZ oM

NOHWZOM

INTELLECT-

UALIZATION

DA<=~ N < E—O=

COH<<EHHOZ=

(SN J3Y- - Fi1
N O MR=Z O M

NOHERZ= O M

INFORMATION
DISSEMINATION

20% of lesson time

Range

—  MeCAN
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APPENDIX F

Actual Transactional Pattern:

Teacher 3

Functional Transactions

Structural Transactions

b.

d.

Ot X mas

o <nwy
X CcA

LoD RHA
EDONHHLQW@

| aD A
HXxXAHRS>HAS <

AUDIENGE

o<y
B OXM

>
EDAHMHOALR

[ YN |
HXZQAM>HAD< )

TARGET

oa<ny
=X O M

[N =N NS |
EONEHHCAD

[ R—N O |

HZAH>HA D<K

EMITTER

O Bxmmm

TRgﬁiZATéN

NOVHIHHO X

N OHRAZOM

ER<OoOxmH=Z O |

O HMZ O M

OPERATION

DGO Z N < -0 =

NOoOVHILHHOZ

HpN<oxX =z
MOHRZOM

NOHRIZ OM

INTELLECT-

UALIZATION

DT < 1) < O

FIOOH<EHHOZ=

HRCOT~HRY
NOHMZOM

NOHM = O M

INFORMATION
DISSEMINATION

20% of lesson time

Range

— ME3AN
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Structural Transactions

Teacher 4

b'

—

APPENDIX F

Actual Transactional Pattern:

Functional Transactions

a.

O X [0S

[SFEE 37N ]
B C AN
DA
EORHHA W
e D
HEQHS>SHAD <A
(ST% I 37, X,
JITOAM
TPUPIL
Eo A AR
[ P S Y |
HZO0RH>—AQDn <,
DA<y
EXO,am
[0 = T |
EODAHHO Q@
Q. DAHY
HZAOQH=>HAD <

AUDIENCE

TARGET

EMITTER

O EHxmEmn

rUR O<ZH N 40O

NOoOOVH<SHHOZT

H<ox~=Z0O
MOUOHRZOM

OPERATION

NOHRZOM

U2 <O =

N OOUHIEHHO =

H oz o
NOHH M = O M

INTELLECT-
UALIZATION

NOHRKZOM

U=z N ~—~C=

Range

OH<EHHOZ

HER<OoXm~EZEO
NOHMZOM

INFORMATION
DISSEMINATION

NOHMZOM

—, 20% of lesson time

— MEAN
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APPENDIX F

Actual Transactional Pattern:

Teacher 5

Functional Transactions

Structural Transactions

b.

a.

oEHXMMm

[SYS R A7 N0
IXCAW

Lop.HRA
OO W

[P =TRaPE T ]
i~z A >SN <<

AUDIENCE

[SYSE A RY]
X O M

D M- )
EOAHHGAAER

Do HA
HZAHD>DHAD <,

TARGET

oS M
=X O M

[« P — WP N |
EOAHHLAAW

D

HZAQH>HAQD <

EMITTER

O HxTmn

OROI=Z - N i+—0O=

N OUH<EHHOZ

BEhR<oOoxX~=ZO
NOHERZOM

NOHEKEZOM

OPERATION

O<ZHN EH—O ™=

M OOHISHNHO =

H RO<OX~=0O
NOH MK 22 O M@

NOHEKEZ O MW

INTELLECT-

UALIZATION

DECCE NS H—HO=

OH<HHOZ=

HRCcO~HZS
NOHMKM=ZOM

NOHM=ZoOM

INFORMATION
DISSEMINATION

2CY, of lesson time

Range

Mean




APPENDIX F

Teacher 6

Actual Transactional Pattern:

Functional Transactions

Structural Transactions

k.

a.

o Xtomx

O <N\
FnC

[ =N S|

AUDIENCE

o<y
FTOAM

D=l
EoABHHCG AR

[s P MUl SR |
HZO S HAOD <

TARGET

O<tnn
=X O W

LD oHA
IO EHHLAG

ETONNHHALAW
! PSR
HEOR>HQAQD <O

== o ]
HZOH>-HAODb<g )

EMITTER

O &M

DOz NLE—O=

N OOVH<HHOX=

BHEH<OXHZO
N OHR=ZON

noHWm=owm

OPERATION

DINOCZ 0 <O =

M oOHI~HO =

HRM<oxx~=w
NOHM=ZOM

NOHRZOMm

INTELLECT-

UALIZATION

PEUEZ~ NS —~O=

FIOOH<EHHO =

MR IZO
NOHMZOME

NOHME = O W

INFORMATION
DISSEMINATION

—— 4 20% of lesson time

Range

Mean
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APPENDIX F

Actual Transactional Pattern:

Teacher 7

Structural Transactions

Functional Transactions

b.

a,

O X M)

[T - X7,X7,]
X OoOQ@

[« =N I ]
EOAEHRKHA QM

DA
HEQH>HA S <3

AUDIENCE

(ST R X%
X O M

=B
EORNEHHGC AR

AeD e H 1A
HZAOH>HAD <,

TARGET

o<V
SO

(SRR T ]
EORNEHHOLE

oD~

HZA-E>HAD < )

EMITTER

O +Xmns

DERO<ZHN<E—O=

NOVH<SEHHOZ

BIEERELE A
NOHEZOM

NOHM@ZOM

OPERATION

DO Z 0 L0 =

NOVHSS~HO =

HR<OoX =
MO 2Z O M

NOHREZOM

INTELLECT-

UALIZATION

PEOTZ- NS EHOZ

FlOOH<EHHO =

HERCOm =D
NOHMZOMm

NOHEI = O M

INFORMATION
DISSEMINATION

————q 20%. of lesson time

Range

—  MEAN
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APPENDIX F

Teacher 8

Actual Transactional Pattern:

Functional Transactions

Structural Transactions

b.

al

oxTmpa

[SIER 77
EX O™

DR
EDLAH+A QW

DA
HZAOH>HAQS <)

AUDIENCE

o<y
=X O M

R
EDaHHA AR

0D S
HZAMS>HAQD <Y

TARGET

o<y
FET O LM

Db AH
EDW - A

oA

HZAHSHAD <9

EMITTER

O ExXEmn

ROZ NS 10O

noovH<K<EHHOZ

BIEEEETEIE]
NMoOo~ARzZOR

NOHMKZ OM

OPERATION

DEEO<Z N 20 =

N OOHIHHOZ=

H OO ~Z WL
NO K 2z O MW

NOHKEZ O MW

INTELLECT-

UALIZATION

DEO - NSO

FIOO~N<EHHOZ=

HRITOXEHZ O
NOHMZ=OM

NOHMRZ O MW

INFORMATION
DISSEMINATION

p— s 20% of lesson time

Range

— MOAN




APPENDIX F

Actual Transactional Pattern:

9

Teacher

Structural Transactions

b'

Functional Transactions

a.

o Tmm

[SYSE N7 X7
X O

QD B
ZEDAH-A QR

-]
HSAHSHAQS <A

AUDIENCE

ORI <NV
X OAM

=R H
EONAEHHA AR

DS HA
HZAQMH>HAOD <

TARGET

(SIS AR
ZO M

AP A
EORNEHHC AR

o DHRX

r.NDIVIDUAL

EMITTER

o exmmm

no~K=zZoMm

DK OSZHN<S F—O=
2
o
MOUH=HHOE H
e EN=ozRZ0o | <
N OHRZOR m
o
MO H M= O M
DG < 2 83 = 0 52
3
N OUHSEH-MO = ﬂm
8¢
H Mo =0 ﬁm
Lz ST & B
Z0om M%
=)

DAL Dz N O

OO-<EHHORE

HEH<oNH=O
NO-HRZORA

NOHERIZOM

INFORMATION
DISSEMINATION

20% of lesson time

Range

— ME2N
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APPENDIX F

10

Teacher

Actual Transactional Pattern

Structural Transactions

Functional Transactions

bl

al

O~ MM

DRI <nNNn
FTOAW

AaADCHEJ
EDAEHHMIA

AD N
HZAH>HAQDS <]

AUDIENGE

o<y
T O M

o0 A
EoaHHAAR

IS
HZAHSHAD <,

TARGET

o<y
SO Al

b A
EOEHHA

DA

HZAHS>SHAD <

EMITTER

O BHXxmn

O O H NI 41O

NOVH<CHHO

NOHRZOM

ELECERI I

NO HEKZ O MW

OPERATION

SZHNTLHHO =

N OUHCHHOZ

BHH<Oox~HZWL
NOHE Z O W

NOHKZ O M

INTELLZCT-

UALIZATION

DGO <z N R E4— O

Foo<e~O=

HR<OXHZO
NOHMZ OM

NOHR = O W

INFORMATION

DISSEMINATION

20% of lesson time

Range

— ME3N




APPENDIX F

Teacher 11

Actual Transactional Pattern

Structural Transactions

Functional Transactions

b.

a.

oS Xmog

O <Ny
SXOW

D CH
EODVHFA QAL

B e 2
HZAHN>HA S <)

AUDIENCE

O <Y
X O2RA

=Y = ]
EODAHHC AR

D HA
HZARN>HAD <,

TARGET

o<W
BXOLRM

D AeH
IO EHH LW

=Y o Y= ]
HZAH>HAD <

EMITTER

O Hxmm

0K OLZH NS - O=

NOOHILH-HO =

NOHERZOM

EBLEEEECT I

noHMKZom

OPERATION

DEOSZHN <EH IO =

N OOVHILEHHO =

HR<OXHZO
DO 22 O M

NOHRZOM

INTELLECT=-
UALIZATION

DO <= N E~O=

FoOoH<EHHO=

HR<C<OXHZL
NOHM =M

NOHME Z LMK

INFORMATION
DISSEMINATION

20% of lesson tiwme

Range

Mean




APPENDIX F

Actual Transactional Pattern:

12

Teacher

Functional Transactions

Structural Transactions

b.

a.

Ot T

[SYER N7, N7}
EX C W

D HA
EOAHHA®D

LD
HZ AH>HAQD <<

AUDIENCE

o<
FTZOAM

LoaHA
EOAHHC AW

A
—H ZAH>HAD <,

TARGET

[S PSR a i)
O AW

D A
EDRAEHH O QW

o DOHA

HZAH>HAD g

EMITTER

O XM

OO Z - N<E—O

NOVH<HHOX

ECECEE
0N OHRZ O

nNoHR=ZOM

OPERATION

DO 2t DB O =

M OoOUHSHHO=

BEEEEETEEE
MNOHRKZOE

NOoOHEZ=ZOM

INTELLECT-

UALIZATION

DO NS

FIOODH<EHHOZ=

BHETOEAHZEO

\\d“\ 0 Oz O [

NOHEI= LM

INFORMATION
DISSEMINATION

, 20% of lesson time

Range

Mean
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APPENDIX F

Actual Transactional Pattern:

13

Teacher

Functional Transactions

Structural Transactions

b'

a.

o x

O <M
EXOLA@

DA
EToaAHONG

QDU
HZAQHMSHAD <A

AUDIENCE

o<
BT OLK

LR
EOAEHHG AR

0, D S H W
HZARSHAQD <

TARGET

(3SR 1]
=X oM

D AHN
IO EHHAR

DO HA

HZAM>HAD <\

EMITTER

O XM

0 K Oz N O

MNMOOHILHHOZ

BLEEPECT I
MNOHRKZOM

NOHMZ OM

OPERATION

BHOETI< Z HN <EHO 5T

N OVOHILEH~HO X

H RO~ ZO
NOHEKZOM

MoK ZO M

INTELLECT=-
UALIZATION

DO <ZH NCE—O=

FIOOH<EHHHOZ

HR<OnDHEO
NO-HRZOR

“ NOHMREZOM

INFORMATION
DISSEMINATION

20% of lesson time

Range

— MOAD
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APPENDIX F

Actual Transactional Pattern:

Teacher 14

a.Functional Transactions

Structural Transactions

b'

OHZT MK

O =0V
FEC A&

DR
EOREHFAAR

[N S ]
HMEAQH>HAS <O

AUDIENCE

(SIS A X7 ]

X OAM

D f -
EonnHHA AR

T
HZAH>HAOD <

TARGET

(SFS LN}
FXORAM

AP O
IORNHHA AR

T
HZ QHSHAD <,

EMITTER

O Hxmmm

ROz NS O

NOOVUHLEHHOZ

N OHKZ O M

=0T HZ 0O ,

NOHMWZ O M

OPERATION

EANIZ.ATION

N OOVHICEHHOZ

B RO HZ O
NOHM 22V [

NOHMZ O M

INTELLECT-
UALIZATION

TRGANI N<EHHOZ

ODOHCEHHO =

ROz
NOHMEZOM

NOHMZ OMW

INFORMATION
DISSEMINATION

Range

—— 5 20% of lesson time

— MeaN




cao

o
Je)

APPENDIX F

Actual Transactional Pattern:

Teacher 15

Functional Transactions

Structural Transactions

b.

aA.

o X

Op<nnn
FXC AW

DA
EDAHHAAW

o2
HZAHSHAD <

AUDIENCE

[SYER 7N
EX JeoX=]5]

0D 0 -2
EOAEHHOAAR

[ =X-A ]
HZAH>SHAD <

TARGET

o<y
EZOAM

DA
EOAEHHO @

aDAHY
HZAQHD>HAD <

EMITTER

(el =1 )5

DK OZH N O

N OOVHILHHO =

EE<OS=Z0 |
NOHMZOM

NOHMZ OM

OPERATION

DEO<ZHN 2RO =

M OOHIHHO X

HRC<OXHZO
NOHMEM=Z O M

MNMOHMKZOM

INTELLECT=-
UALIZATION

DA <CZ~ N <O

OUH<EHHO=

BRSO DHEO
N O-HM=OM

MNOHERZOM

INFORMATION
DISSEMINATION

20% of lesson tiwme

Range

Mean
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APPENDIX F

Actual Transactional Pattern:

Teacher 16

Functional Transactions

Structural Transactions

bl

a.

oHXm

o<y
X O

D
ZDOAHFOA AR

[ S-S |
HEAHS>SHAD <

AUDIENCE

o<W
T O M

oA
EDOAHHEC AR

(=R T ]
- ZAHD>SHAD < O

TARGET

on<nN"n
BT oM

P A
IO

o, oA

rNDIVIDUAL

EMITTER

O bHTIMmM

DK O - N 102

N OOHCEHHO

NOHRZOM

B E=o=—=0 |

NOHMZ O M

OPERATION

DO Z HN S -0 =

M OOHIH-HDO =

H R<oX~HZO

MO MK = O Mm

nNOHRAZOM

INTELLECT-
UALIZATION

HEO <z N < O

-

oOOH<EHHO=

HER<OXZ~HRL
MOHEKZOM

NOHEK =z OM

INFORMATION
DISSEMINATION

20% of lesson tiwme

Range

Mean
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APPENDIX F

Actual Transactional Pattern:

17

Teacher

Functional Transactions

Structural Transactions

b.

a.

o T

O <=<nn
EXCW

[SR=J S |
EDRAHFA AL

DN
HEAQAHS>SHAQDSD <€

AUDIENCE

Oy
ZX O M

aDLHA
EDAHHCG AR

D HRA
—H ZAM>HAD <))

TARGET

o<
SO MM

[V~ Y |
EORREHHO A

oA
4= AN>HAD <)

EMITTER

O XXMM

RO N<L O

NOOUHILHHO =

[EE=oxzm=0 |

NOHWMZOM

NOHMKZ O M

OPERATION

DG 2 0 O 2

NOVHKNHMO =

HONoXHZ0O
NOH W = O M

NOHRZOMW

INTELLECT-

UALIZATION

DAV~ N <O

OH<EHHOZ=

HReOXNHEZEO
N OHMKZOM

NOHERZOM

INFORMATION
DISSEMINATION

. 20% of lecsson time

Range

— MOAN
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18

Teacher

Actual Transactional Pattern:

Functional Transactions

Structural Transactions

b'

a.

O+ X 12K

On<un
I ToaW

BeD Q-
EDO QA W@

[« =R~ I |
HErAQH>HAD <

AUDIENCE

On<nnn
B OM

[
EORNREHHC AW

Y )
HZAMS>HAD <

TARGET

o<y
Txonm

Ao
ORI 0 W

[ =N - |
HZAQAHMD>HAD <

EMITTER

O HXmm

O OZHN<S O

MM OoOOUH<SHHO>

<O —=0

NOHMZOMm

VIO (22 O MW

OPERATION

DO Z 409 €O =

N OoOVHSEHHOZ

EIEELET"FX<)
NOHME Z O M

NOHMZ O W

INTELLECT-

UALIZATION

DO CZ 4 N < O

OCOH<K<EHHO=

HER<OXHIZ®
N OHE = O M

NOHMZ O MW

INFORMATION
DISSEMINATION

p———q 20% of 2esoon time

Range

Mean




19
Structural Transactions

Teacher

b.

APPENDIX F

Actual Transactional Pattern:

Functional Transactions

a.

Range

(o1 AN-
O<wnnwn
EX O %
D oHA m
E OO W =
0> CH =
HEAMS>HAD <
o<y
X OMW m
(=N S| (<]
oG AR =
D HA et
HZAQM>HADC]
o< Ny
== 0,am ]
0 b B >
IO 0, I M
[« P ) « B I |
HZAQHSHAD <K )
O XM
DK OI=ZHN 0=
=
o
NOOH<HHOZ m
F<ox—=O <
N OHMKZO MW m
o
VIO H Bz O M
DIEO< Z N KO =
) OO H L S wm g
SHo= |0H 2
[Aﬂflll]l!LA &
H <O =0 N =
£~
VO W 22 O W £33 o
= (]
D ©
NOHEZ O M -
-~
Sz N <EHOZ = °
=0 ®
O o
HE ~
OHKSHHO = B
<=
()
RO HZ O Wm
) O [ = O ) 47
=0
-
NOHEZ O MW (=]

— ME€AN
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oI mm

O
O L
[N |
EORIIH A NG
QD e H ]
HS AR>S HOD <

AUDIENCE

Structural Transactions

Teacher 20

b.

APPENDIX F

o<y

TXO M
=YW ]

EOAHHCRR

A DO H
HZOHD>HAD <)
[SYS X2 X7 ]
O AM
[P =P |
EOAHHLL AL
[- Y- |
HZ AR>S HAD <

TARGET

EMITTER

O XM

IO M Oz - N O

N OVUH<IHHO =

BEE<OxXHZ0O
Y OHMEZOM

OPERATION

NOHBEZOM

DX 0 SO 52

Actual Transactional Pattern:

Functional Transactions

a.

N OV LEHHO X

BIEEREECET)
NOH M Z O W

INTELLECT~
UALIZATION

NOHRKZO M

DEOCZH N < ~O=

20X of lesson tiwme

Range

FIoOH<BHO X

BER<oxnHEO
NOHMZ O

INFORMATION
DISSEMINATION

NOHMEZOM

— Mean




APPENDIX G

INTERVIEW SCHEDULES: FIRST-YEAR TEACHERS

The formats of the 4 interviews for the first-year teachers
were identical to that wused for the College 1lecturers
(Appendix A) with emphasis put on functional and structural
transactions. However, in the teachers' case they were
asked to indicate the percentages of lesson time which
they thought:

( i) an elementary science teacher should spend on funct-

ional and structural transactions;

(ii) their school science teachers spent on functional

and structural transactions;

(iii) their College 1lecturers recommended for functional

and structural transactions;

(iv) their College lecturers spent on functional and

structural transactions.

In this final case task 1 also included the percentages
of lesson time which the teachers thought that their lectur-

ers spent on the functional aspects of science teaching
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Coding sheet for Teacher-perceptions of Lecturers' Functional

Transactions

N 7)) 7)) 7)) (o)
o) 0 0o =1
o) P - 0 Q
Hh ) v . )
3 = v 5
Q (9] (o) [l -
= o (1] I;
g - % o
0} (1)) [ -
3 a o g
- op -
3 . 0
® o} 3
Q 7]
cell 1| cell 4|cell 5| cell 6|cell 7
Giving Information
cell 2 |cell 8 |cell 9 |cell 10|cell 11
Promoting Understanding
cell 3 |cell 12| cell 13|cell 14| cell 15

Doing Activities
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APPENDIX H: QUESTIONNAIRE FOR FIRST-YEAR TEACHERS

You have been teaching Science for over a term now and
we are interested in how you view your teaching situation.

Consequently, we have designed the following questionnaire
in an effort to help us understand how you view your teach-
ing environment, yourself as a new teacher as well as your
teaching. We are also interested in some of the problems
(if any) that you have faced, or are now facing, during
your induction year. Knowledge of these will place us
in a better position to help future teachers during their

induction year.

SECTION A

This section deals with your expectations when you started
teaching, the extent to which you think that you are success-
full as a science teacher, and the extent to which you
think this success (or 1lack of success) is due to your

training for science teaching.

Each question is divided into THREE parts ..... a, b, and

C.

Part a deals with the extent of your success at a particular
task.

Part b deals with the effect of this success on your general

level of success as a science teacher.

Part c deals with the extent to which you think this success
(or lack of success) is due to your training for science
teaching.

To answer each part of the question you need to tick one
number on a five-point scale. The scales for parts a and
b are identical but the one for part c is different. The

scales are as follows: -



Scale for parts a and b...
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Extremely g Not ]
High High Average Very Much Extremely Little
(5) (4) (3) (2) (1)
Scale for part c...
: ' Very Not :
Entirely Much Partly Yery Much Extremely Little
(5) (4) (3) (2) (1)
EXAMPLE:

Compared with your expectations when you started teaching,

to what extent have you been successful at:

la.

b.

C.

Ticking 4 for 1a,

have a HIGH degree of success at preparing science activ-

Preparing science ativities?

To what the

success

extent does

degree of your
in preparing science activ-
ities influence the general
level of your success as a

science teacher?

To what extent do you con-

sider that the degree of
your success 1in preparing
science activities is due

to your training for science
teaching?

4 for 1b, an

5) (@ 3 (2 (1)

(5) (JG (3) (2) (1)

(d() (4) (3) (2) (1)

d 5 for

1c means that you



ities which has a HIGH influence on your general level
of success as a science teacher, and your success at prepar-

ing science activities is ENTIRELY due to your training

for science teaching.

OVERALL QUESTION:

To what extent do you regard yourself successful as a

teacher of science?

(Please tick the appropriate number).

Extremely

High High Average Low |Extremely Low

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

COMPARED WITH YOUR EXPECTATIONS WHEN YOU STARTED TEACHING,
TO WHAT EXTENT HAVE YOU BEEN SUCCESSFUL AT: -

la. Using the prescribed science
syllabus? (5) (4) (3) (2) (1)

b. To what extent does the degree
of your success in using
the prescribed science syllabus
influence the general level

of your success as a science
teacher? (5) (4) (3) (2) (1)

c. To what extent do you consider
that the degree of your succ-
ess 1in using the prescribed
science syllabus is due to

your training for science
teaching? (5) (4) (3) (2) (1)

2a. Exercising your own judgement

over how to use the science
syllabus? (5) (4) (3) (2) (1)

L3



2b.

3a.

4a.

S5a.

To what extent does the degree
of your success in exercising
your own Jjudgement over how
to use the science syllabus
influence the general level
of your success as a science
teacher?

To what extent do you consider
that the degree of your succ-
ess 1in exercising your own
judgement over how to use
the science syllabus is due
to your training for science
teaching?

Getting access to science
resource books?

To what extent does the
degree of your success in
getting access to science
resource books influence
the general 1level of vyour
success as a science teacher?

To what extent do you consider
that the degree of your succ-
ess in getting access to
science resource books is
due to vyour training for
science teaching?

Using science resource books?

To what extent does the degree
of your success in using
science resource books influ-
ence the general 1level of
your success as a science
teacher?

To what extent do you consider
that the degree of your succ-
ess 1in using science resource
books is due to your training
for science teaching?

Getting access to science
equipment?

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)
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(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)



5lor

6a.

7a.

8a.

To what extent does the degree
of your success in getting
access to science egquipment
influence the general level
of your success as a science
teacher?

To what extent do you consider
that the degree of your success
in getting access to science
equipment is due to your
training for science teach-
ing?

Using science equipment?

To what extent does the degree
of your success in using
science equipment influence
the general 1level of vyour
success as a science teacher?

To what extent do you consider

that the degree of your success

in using science egquipment
is due to your training
for science teaching?

Benefitting from collaborating
with the Science Resource
Teacher?

To what extent does the degree
of your success in benefitting
from collaborating with the
Science Resource Teacher
influence the general level
of your success as a science
teacher?

To what extent do you consider
that the degree of your
success in collaborating
with the Science Resource
Teacher is due to your train-
ing for science teaching?

Benefitting from collabor-
ating with the Head of the
Science Department?

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)
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(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)



8b.

9a.

10a.

To what extent does the degree
of your success at benefitting
from collaborating
Head of the Science Department
influence the general level
of your success as a science

teacher?

with the

To what extent do you consider
that the degree of your succ-

ess at

benefitting from

collaborating with the Head
Department
is due to your training for

of the Science

science teaching?

Adapting the classroom environ-

ment in the
science teaching?

interest of

To what extent does the degree

of your success
the classroom
in the interest

in

adapting

environment

of

science

teaching influence the general
success as

level of vyour

a science teacher?

To what extent do you consider
that the degree of your succ-
ess in adapting the classroom

in the interest

of

science

teaching is due to your train-
ing for science teaching?

Organizing
science lessons?

pupils

during

To what extent does the degree
of your success in organizing
pupils during science lessons
influence the general level
of your success as a science

teacher?

To what extent do you consider

that the degree of your success

in organizing pupils during

science lessons
your training
teaching?

is
for

due to
science

(5)

(5)

(5)

(5)

(5)

(5)

=)

(5)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)
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(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)



11a.

12a.

13a.

Controlling pupils during
science lessons?

To what extent does the degree
of your success in controlling
pupils during science lessons
influence the general level
of your success as a science
teacher?

To what extent do you consider
that the degree of your succ-
ess in controlling pupils
during science lessons is
due to your training for
science teaching?

Getting pupils to observe
safety rules during science
activities?

To what extent does the degree
of your success 1in getting
pupils to observe safety
rules during science activ-
ities influence the general
level of your success as
a science teacher?

To what extent do you consider
that the degree of your succ-
ess in getting pupils to
observe safety rules during
science activities is due
to your training for science
teaching?

Planning your science pro-
gramme?

To what extent does the degree
of your success in planning
your science programme influ-
ence the general 1level of
your success as a science
teacher?

To what extent do you consider
that the degree of your succ-
ess in planning your science
programme is due to your
training for science teaching?

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)
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14a.

15a.

16a.

b.

17a.

Extending the science programme
beyond the classroom?

To what extent does the degree
of ycur success in extending
the science programme beyond
the classroom influence the
general level of your success
as a science teacher?

To what extent do you consider
that the degree of your succ-
ess in extending the science
programme beyond the classroom
is due to your training for
science teaching?

Devising objectives for
science lessons?

To what extent does the degree
of your success in devising
objectives for your science
lessons influence the general
level of your success as
a science teacher?

To what extent do you consider
that the degree of your succ-
ess in devising objectives
for your science lessons
is due to your training for
science teaching?

Preparing science activities?

To what extent does the degree
of your success in preparing
science activities influence
the general 1level of vyour
success as a science teacher?

To what extent do you consider
that the degree of your succ-
ess in preparing science
activities is due to your
training for science teaching?

Devising open-ended problems
for your science class?

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)
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(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)



17b.

18a.

19a.

To what extent does the degree
of your success in devising
open-encded problems for vyour
science class influence the
general level of your success
as a science teacher?

To what extent do you consid-
er that the degree of your
success in devising open-

ended problems for your science

class 1is due to your training
for science teaching?

Modifying materials to suit

specific class needs or science

activities?

To what extent does the degree
of your success in modifying
materials to suit specific
class needs or science activ-
ities influence the general
level of your success as
a science teacher?

To what extent do you consider
that the degree of your succ-
ess in modifying materials
to suit specific class needs
or science activities is
due to vyour training for
science teaching?

Integrating science with other
subjects?

To what extent does the degree
of your success in integrating
science with other subjects
influence the general level
of your success as a science
teacher?

To what extent do you consider
that the degree of your succ-
ess 1in integrating science
with other subjects is due
to your training for science
teaching?

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)



20a.

21a.

22a.

Exercising your own judgement
over how to teach science?

To what extent does the degree
of your success in exercising
your own Jjudgement over how
to teach science influence
the general 1level of your
success as a science teacher?

To what extent do you consider
that the degree of your succ-
ess 1in exercising your own
judgement over how to teach
science is due to your train-
ing for science teaching?

Using the science teaching
kit you prepared at Teacher's
College?

To what extent does the degree
of your success in using
this science teaching kit
influence the general level
of your success as a science
teacher?

To what extent do you consider
that the degee of your success
in using this science teaching
kit is due to your training
for science teaching?

Motivating your pupils to
learn science?

To what extent does the degree
of your success in motivating
your pupils to 1learn science
influence the general level
of your success as a science
teacher?

To what extent do you consider
that the degree of your success
in motivating your pupils
to learn science 1is due to
your training for science
teaching?

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)
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(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)



23a.

24a.

25a.

Increasing your pupil's know-
ledge of science?

To what extent does the degree
of your success in increasing
your pupil's knowledge of
science influence the general
level of your success as
a science teacher?

To what extent do you consider
that the degree of your succ-
ess in increasing your pupil's
knowledge of science is due
to your training for science
teaching?

Helping your pupils to develop
concepts in science?

To what extent does the degree
of your success in helping
your pupils to develop con-
cepts in science influence
the general 1level of your
success as a science teacher?

To what extent do you consider
that the degree of your succ-
ess 1in helping your pupils
to develop concepts in science
is due to your training for
science teaching?

Developing your pupils' commun-
ication skills in science?

To what extent does the degree

of your success in developing
your pupils' communication
skills in science influence
the general 1level of your
success as a science teacher?

To what extent do you consider
that the degree of your succ-
ess in developing your pupils'
communication skills is due
to your training for science
teaching?

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)
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(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)



26a.

27a.

28a.

29a.

Teaching your pupils to
observe?
To what extent does the degree

of your success in teaching
your pupilis to observe influ-
ence the general level of
your success as a science
teacher?

To what extent do you consider
that the degree of your succ-
ess 1in teaching your pupils
to observe is due to your
training for science teaching?

Teaching your pupils to meas-
ure?

To what extent does the degree
of your success in teaching
your pupils to measure influ-
ence the general 1level of
your success as a science
teacher?

To what extent do you consider
that the degree of your succ-
ess 1in teaching your pupils
to measure is due to your
training for science teaching?

Teaching your pupils to class-
ify?

To what extent does the degree
of your success in teaching
children to classify influence
the general 1level of your
success as a science teacher?

To what extent do you consider
that the degree of your succ-
ess in teaching your pupils
to classify is due to your
training for science teaching?

Teaching your pupils to infer?

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)
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(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)



2'91,

30a.

31a.

32a.

To what extent does the degree
of your success in teaching
your pupils to infer influence
the general 1level of vyour
success as a science teacher?

To what extent do you consider
that the degree of your succ-
in teaching your pupils to
infer is due to your training
for science teaching?

Teaching your pupils to pred-
ict results?

To what extent does the degree
of your success in teaching
your pupils to predict results
influence the general level
of your success as a science
teacher?

To what extent do you consider
that the degree of your succ-
ess 1in teaching your pupils
to predict results 1is due
to your training for science
teaching?

Teaching your pupils to hypo-
thesize?

To what extent does the degree
of your success in teaching
your ©pupils to hypothesize
influence the general level
of your success as a science
teacher?

To what extent do you consider
that the degree of your succ-
ess 1in teaching your pupils
to hypothesize is due to
your training for science
teaching?

Teaching your pupils to exper-
iment?

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)
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(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)



32b.

33a.

34a.

To what extent does the degree
of your success in teaching
your pupils to experiment
influence the general level
of your success as a science
teacher?

To what extent do you consider
that the degree of your succ-
ess 1in teaching your pupils
to experiment is due to your
training for science teaching?

Increasing your pupils' under-
standing of science?

To what extent does the degree
of your success in increasing
your pupils' understanding
ot science influence the
general level of your success
as a science teacher?

To what extent do you consider
that the degree of your succ-
ess in increasing your pupils'
understanding of science
is due to your training for
science teaching?

Developing desirable attitudes
in your pupils during your
science lessons?

To what extent does the degree
of your success in developing
desirable attitudes in vyour
pupils during your science
lessons influence the general
level of vyour success as
a science teacher?

To what extent do you consider
that the degree of your succ-
ess 1in developing desirable
attitudes in your pupils
during your science lessons
is duvue to your training for
science teaching?

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)
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(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)



35a.

36a.

37a.

Preparing testing and evaluat-
ion instruments for the pupils
in your science class?

To what extent does the degree
of your success in preparing
these instruments influence the
general level of your success
as a science teacher?

To what extent do you consider
that the degree of your succ-
ess 1in preparing these instr-
uments is due to your training
for science teaching?

Evaluating the acquisition
of process skills by the
members of your science class?

To what extent does the degree
of your success in evaluating
the acquisition of process
skills by the members of
your science class influence
the general 1level of vyour
success as a science teacher?

To what extent do you consider
that the degree of your succ-
ess in evaluating the acqui-
sition of process skills
by members of your science
class is due to your training
for science teaching?

Evaluating the increase of
knowledge and understanding
of science in your pupils?

To what extent does the degree
of your success in evaluating
the increase of knowledge
and understanding in your
pupils influence the general
level of your success as
a science teacher?

To what extent do you consid-
er that the degree of your
success in evaluating the
increase of knowledge and
understanding of science
in your pupils is due to
your training for science
teaching?

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)



38a.

39a.

40a.

Evaluating the increase of
communication skills in your
pupils?

To what extent does the degree
of success in evaluating
the increase of communication
skills in your pupils influ-
ence the general 1level of
your success as a science
teacher?

To what extent do you consider
that the degree of your succ-
ess in evaluating the increase
of communication skills in
your pupils is due to your
training for science teaching?

Evaluating the increase of
desirable attitudes in your
pupils?

To what extent does the degree
of your success in evaluating
the increase of desirable
attitudes in your pupils
influence the general level
of your success as a science
teacher?

To what extent do you consider
that the degree of your succ-
ess in evaluating the increase
of desirable attitudes in
your pupils is due to your
training for science teaching?

Writing progress reports
for the members of your
science class?

To what extent does the degree
of your success in writing

progress reports for the
memkers of your science
class influence the
general level of your

success as a science teacher?

To what extent do you consider
that the degree of your succ-
ess in writing progess reports
for the members of your
science class is due to your
training for science teaching?

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)
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(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)
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SECTION B

This section deals with your own ratings of some aspects
of science teaching.

As in Section A, each question is divided into three parts.
The first part deals with your rating of the category in
point. The second part deals with the extent to which
this category influences the general level of your teaching,
and the third part deals with the extent to which this

category is due to your training for science teaching.
As in Section A you also need to tick a number on a five-
point scale to indicate your answer. The three scales

for Section B are identical to those of Section A: -

Scale for parts a and b....

Extremely|...
High High |Average Low Extremely Low
(5) (4) (3) (2) (1)

Scale for part c....

Entirely |[Very Much |Partly No;uzﬁry Extremely Little
(5) (4) (3) (2) (1)

EXAMPLE:

Under present conditions, how would your rate:

la. Your motivation to teach
science? (5) (¢4 (3) (2)

(1)
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1b. To what extent does the
degree of your motivation
to teach science influence
the general 1level of vyour
success as a science teacher? (ﬁG (4) (3) (2) (1)

c. To what extent do you consid-
er that the degree of your
motivation to teach science
is due to vyour training
for science teaching? (5) (4) (‘/) (2) (1)

Ticking 4 for 1a, 5 for 1'b and and 3 for 1c means that
you have a HIGH degree of motivation to teach science
which has an EXTREMELY HIGH influence on the general level

of your success as a science teacher, and that this motivat-
ion is PARTLY due to your training for science teaching.

UNDER PRESENT CONDITIONS HOW WOULD YOU RATE: -

la. Your own knowledge of the
subject matter of science

(as taught in the elementary
school)? (5) (4) (3) (2) (1)

b. To what extent does the
degree of your own knowledge
of the subject matter of
science (as taught in
the elementary school )
influence the general level
of your success as a science
teAEhet ? (5) (4) (3) (2) (1)

c. To what extent do you consid-
er that the degree of your
knowledge of the subject
matter of science (as taught
in the elementary school )
is due to your training
for science teaching? (5) (4) (3) (2) (1)

2a. Your own understanding
of the subject matter of
science (as taught in the
elementary school)? (5) (4) (3) (2) (1)



2b.

3a.

4a.

To what extent does the
degree of your own under-
standing of the subject
matter of science (as taught
in the elementary school )
influence the general level
of your success as a science
teacher?

To what extent do you
consider that the degree
of your own understanding
of the subject matter of
science (as taught in the
elementary school ) is
due to vyour training for
science teaching?

The positiveness of your
attitude toward the teaching
of science?

To what extent does the
degree of the positiveness
of your attitude toward
the teaching of science
influence the general level
of your success as a science
teacher?

To what extent do you consid-
er that the degree of the
positiveness of your own
attitude toward the teaching
of science is due to your
training for science teach-
ing?

Your own motivation to
teach science? '

To what extent does the
degree of your own motivat-
ion to teach science influ-
ence the general level
of your success as a science
teacher?

To what extent do you consid-
er that the degree of your

own motivation to teach

science is due to your

training for science teach-

ing?

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

399

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)



S5a.

6a.

7a.

Your own ability to teach
science?

To what extent does the
degree of your own ability
to teach science influence
the general 1level of your

success as a science teacher?

To what extent do you consid-

er that the degree of your
own ability to teach science
is due to your training
for science teaching?

Your own skills in teaching
science?

To what extent does your

own skills in teaching
science influence the gener-
al 1level of your success
as a science teacher?

To what extent do you consid-

er that your own skills
in teaching science is
due to your training for
science teaching?

Your own confidence in
teaching science?

To what extent does the
degree of your own confid-
ence 1in teaching science
influence the general level
of your success as a science
teacher?

To what extent do you consid-

er that the degree of your
own confidence in teaching
science is due to your
training for science teach-
ing?

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(3)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

396

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)
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PLEASE TICK THE APPROPRIATE COLUMN FOR EACH OF THE FOLLOWING :

How much of the method you are now using to teach science

do you think is due to: -

1. The way you were taught
science at Teacher's

College?

2. The way you were told to

teach science at Teacher's

College?

3. The way you were taught

science
School?

4. The way
science
School?

5. The way
science

at Primary

you were taught
at Intermediate

you were taught
at High School?

6. Some other influence?

Please comment on 6:

Teaq 3e219 ¥

yonn

Junouy
93eIaDOW Vv

yonw AIxap 3JION

SUON IO 9T33T1
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APPENDIX I

SECTION A : TEACHER-RATINGS OF GENERAL TEACHING COMPETENCIES

Questionnaire Items

TEACHERS : la | b |1c 2a 2b 2¢c
1 4 4 3 5 5 4

g 2 3 2 4 4 4 4
o 3 3 3 4 4 4 3
g 4 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

Total, Group 1: 20 20 20 26 Lli—z_
|

8 2 3 3 2 3 3

2 2 2 3 2 2

10 4 2 4 3 3 2

G 11 4 4 4 3 4 4
R 12 3 3 2 3 3 2
o 13 1 1 2 3 4 2
U 14 4 4 3 4 5 3
P 15 2 2 2 NA NA NA
16 4 4 4 5 3 5

2 17 4 4 3 4 3 3
19 4 2 2 5 5 1

20 4 2 2 4 3 2

4 3 3 3 3 2

Total, Group 2: %2 | 36 |36 42 41 | 31
Total, All Teachers: g2 56 56 68 67 53

/cont,
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CONTINUED

APPENDIX T:

SECTION A CONTINUED

Ttems

Questionnaire
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CONTINUED

APPENDIX I:

ED

SECTION A CONTI

Questionnaire

Items

8c

NA

NA
NA
NA

NA

18
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CONTINUED

APPENDIX T:

SECTION A CONTINUED

Questionnaire

Items

29

53

81J- 45

49

31

73

56

10b

49

44

30

41

40
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CONTINUED

APPENDIX I:

SECTION A CONTINUED

Questionnaire

Items

14c

M <« N N M MmO ™M

20

40

60

14b

m M I« M M M <

23

46

9

53.5“}3.5 79 62 )| 71 | 6

44

72

47

73
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CONTINUED

APPENDIX I:

SECTION A CONTINUED

Questionnaire

Items

17c

L]
T M M AN M - un

21.5

|

39

(19]

60,
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CONTINUED

APPENDIX T:

SECTION A CONTINUED

Questionnaire

Items

29

50.5

44

68

44

70

5

19b

43

A

45

75

35

52

45

69

45

68
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CONTINUED

APPENDIX TI:

SECTION A CONTINUED

Questionnaire

Items

23c

mM MmN e N

24

35

59

23b

45

70

3a

22

42

36

68

59

22b

46

74

21c

KNU

21b

KNU {KNU

11

23

21a

3
KNU
1
2
1
1
5

KNU | KNU

13
1
2
4

24

37

Kit Never Used

KNU
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26b | 26¢C

Items

25b | 25c

Questionnaire
25a

CONTINUED

24a

SECTION A CONTINUED

APPENDIX T:

25

|

39

NA = Not Applicable

NA
36
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APPENDIX I: CONTINUED

SECTION A CONTINUED

Questionnaire

JTtems

29c

29b

ZIC‘ZSa

28b

42

71

28a

40

36

69

5% S

38

62

27a

24

35

59

|
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CONTINUED

APPENDIX T:

A CONTINUED

SECTION

Questionnaire

Ttems

31

24

83

0]
~N ~ o
™ N T NN MmN ~ m s ™ m T NN T T MO NN ™ g
N
Q P ~N (o}
N n <« N OO M Mm < < T T ™M 2 T M N 9@ ¢ < ™M™ ™M < O
™M N
un un Te)
© J 0 < — .
o n LT M MO M I r~ M <« ™M =z M < N @ < < N < T ©
™M N O
rnﬂnlﬂﬂc "WV l“i
M MM ™M =z < N N < ~ N N @«

57

57

40

52

64

43

68

30a

41

66.5

Not Applicable

NA
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CONTINUED

APPENDIX I:

SECTION A CONTINUED

Items

Questionnaire

34b

28

48

76

33a

25

40.5| 44

65.5] 68

|
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CONTINUED

APPENDIX T:

SECTION A CONTINUED

Questionnaire

JTtems

36b

23

36a

24

37
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CONTINUED

APPENDIX T:

SECTION A CONTINUED

Questionnaire

ITtems

40c

NA

12

NA

NA

25

37

40b

NA

17

NA

NA

28

45

27

46

35

56

43

39a

23

|

38

61

NA = Not Applicable
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APPENDIX T : CONTINUED

SECTION B: TEACHER-RATINGS OF PERSONAL (TEACHER) ATTRIBUTES

Questionnaire Items
1a 1b 1c 2a | 2b 2c
TEACHERS:
1 4 4 4 4 4
& 2 4 5 4 4 4 4.5
& 3 3.5 3 | 4 [3.5] 3 | 3
. 4 3 4 3 3 4 3
v 5 3 a | a4 |3 | 4 4
P 6 3 a | 4 3] 4] 2
1 7 3 3 3 3 2 3
Total, Gp.l: 23.5 27 |26 |[23.9 25 |23.5
—— ——— — ————— ————|
. 8 2 4 4 2 4 4
9 2 3 2 3 3 2
R 10 3 3 2 4 4 2
o 11 3 3 3 3 4 3
12 5 4 1 5 4 1
U 13 4 4 2 4 4 2
14 2.5 3 2 3 3 3
P s 2 3 1 2 | 3| 2
16 5 4 1 5 3 1
17 3 4 2 4 4 2
18 4 5 1 4 4 1
5 19 3 4 4 2 4 4
20 3 5 2 3 4 2
Total, Gp. 2: 41.5 49 | 27 || 44 | 48 | 29
= —
Total,
All Teachers: 65 76 53 ﬂ67.5 73 52.5
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CONTINUED

APPENDIX T1:

SECTION B CONTINUED

Questionnaire

JTtems

wn wn
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0 N ¢ T MM N feo) ™
wn ™ Vo)
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N ~
o) ¢ LT
wn
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< ™ wn
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<
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AV un
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™ ~N
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ON

Tia

APP

SECTION B CONTINUED

Questionnaire

Items

7c

27

35

7b

27

43

70

41

67

36

62.5

45

75

39

65
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CONTINUED

APPENDIX T:

SECTION C: TEACHER-ATTRIBUTION OF TEACHING PATTERNS TO PREVIOUS EXPERIENCE

Attribution of teaching behaviours to

Some other influence

The way science was taught
at High School

The way science was taught
at Intermediate School

NA
NA

The way science was taught
at Py. School

The way science was recom-
mended to be taught at
Teachers College

The way science was taught
at Teachers College

Teachers

10

11

12
13
14
15
16
17
18
19
20

Not applicable

N.A.

5 - A great deal

4 - Much

Rating Scale

3 - A moderate amount

2 - Not very much

1

- Little or more
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APPENDIX J

INDIVIDUAL TEACHER-PERCEPTIONS OF LECTURER-RECOMMENDATIONS

Functional Transactions

b. Structural Transactions

Teachers:

AUDIFNCE

Ll - T-E %

TAROET

(TR L. 1]
O I

EMITTER

OPERATIOX

LB T T
0L O

o1

L LT YY)

oI SSERTATERS,

10% of lesson time



378

CONTINUED

APPENDIX J:

Teachers:

10

11

12

13

14

o= We

T oa<nn
L -]

CE
;o B e

B Bl
HEOM>=OD-J

AUDIENOE

TR 1C1]

TARGET

15

EMITTER

OPERATION

INTELLECT-
UALIZATION

HHTfoEn~IEO
o L e 0 B

ATION
SZMINATION

N
s

D1

— 4 10% of lesson time
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OPERATION

INTELLECT-
1

U

L 1P o A% ]
VL ey B L) e

CONTINUED

ol 52T EAT RN

e e X O

16
17
18
Q
20

APPENDIX J
Teachers:

203 OF LES3ON TINE
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APPENDIX K

INDIVIDUAL TEACHER-PERCEPTIONS OF LECTURER-TRANSACTIONS

Functional Transactions

b. Structural Transactions

Teachers:

AUDIRNCE

TARGET

EOH>HOD =

INITTER

M OUHXH~OE

O Ot ot B3 L B O
—— ]

OPERATIOK

INTELLECT-
UALIZATION

MO UN=LM-HOXE

BHIOX-EO
L

INFORMATION

DISSEXINATION

20% of lesson tise
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CONTINUED

8

APPENDIX K:
Teachers

oMNLX

—TCa<un

BEO W
[ -1 s |
EodHML W
BB Db o
et L e l-F- 1%]
T ITT)
BT O
=T ]
EodbHroaw
B D%
g L L - T 1=
U=
B O,
L -1 T |
e e L
B D0
=R - 1%

[cemum |

EOXE s o=

AUDIENCE

TARGET

EMITTER

MNMOoOUNMCEH~OE

OPERATION

INTELLECT-
UALIZATION

BHY<uD~EO

MUO-HKMEON
—_—

L LSL] o F 3T ]

INFORMATION
DISSEMINATION

— iy we e
N T

Ao e Ll

[

. l—l—Li.I_IL
R

1
13
14

1

p—— 20% of lesson time



382

CONTINUED

APPENDIX K:

Teachers:

AUDIENCE

TARGET

Ao ema
XDdbeal
R
- -]

LJd=xuIA

| = A=-1")

(=TT
ITodbmoala

[N T W]

X O S 0D

LJ4=nW

BE oW

LR T |
D ol Bt O o W

[T TS |

— et 2 O D o
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OrxWm

e (0 et DY i O

MOV BE~OX

LI e 3 O e
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DEOS E ] L0

WV oOUNSER-HORE

FOd0E~=OC

LI e B O

INTELLECT-

UALTZATION

MO UmsfFrOx

BPRIOZ~EO
VD I E O W

.@L
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15
16
17
18
19
20
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APPENDIX L

INDIVIDUAL TEACHER-PERCEPTIONS

TEACHERS ' TRANSACTIONS

"PRE-COLLEGE"

OF

b. Structural Transactions

Functional Transactions

Teachers:

aupIgnoE |

TARGET

4D O D

O bxax

O R O

MoV K—O T

OPERATION

INTELLECT-

UALIZATION

HHAUE=ED
W L) -4 B 3 0 60

MO E O

INFORMATION
DISSEMINATION

20% of Lesson ties
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: CONTINUED

APPENDIX L

EERs

Teachers:

TREFIER

O

~

@

o

10

11

[q\}
—

oM=Wa

CERL T
BZOJW
D
Todt=n W
= e |
Q0D ]

AUDIENCE

Ud=nn
=X O

LT
EZoaHLAW

TARGET

B DA
EQ-H>-HOD <

EMITTER

_ﬂﬂ|

EOC<E I 0T

MOoOUNSLH~NOE

FHOIo=mED
N O-KRE oW
— ]

NONNEOW

OPERATION

TS E 03 CED
_——
M OUNMSH~NOR

FA<oam=0o
OO

MU= EOR

UALIZATION

INTELLECT-

D T 1) o O

MOUHTRHOE

HRHAOD~EO
O B = O D

MO E oM

INFORMATION
DISSEMINATION

13

20% of lesson time



389

CONTINUED

APPENDIX L:

Teachers:

Y
—
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16

o Xue

Lvd <N
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G
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O X

0 O 0 O
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CONTINUED

18

APPENDIX L:
Teachers

ﬂ ENSET

=10
E - =151
[S=1-S =]

P ey W]
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=t L =]

e
2 X

TARGET

O 4
= e
0 A=un
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[-—-1-N 1]

[-S-TRPe ]

O RZME

w5 W W

ER-TITE T T 3

Mo NEoR

OPERATION

SO E - LD T

LI ORI =Or
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e )

INTELLECT-

UALIZATION

L0 WO W

Oy Rz
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R E {501 3+]
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APPENDIX M

RECOMMENDED TRANSACTIONAL PATTERNS

INDIVIDUAL TEACHERS:

Functional Transactions

b. Structural Transactions

Teachers:

B
i

oHEWLE

CERL L]
pEOAW
CELET
ZTDaH-LIW
CEE L
EOM>-HAD <

AUDIENCE l

Q<N
BrOo-dM
CELEL
Toak- LW
B D0
-0 0D €

TARGET

OrEE L]
mEOAW
e Bl
To -0
B D0

HEOH>HAOD <D

EMITTER

ﬁﬂ...'.l

N OoOUHESHNOE
o -
N O=REOW

I D O

OPERATION

€ E e LD

N OoOUMESHNOE

INTELLECT-

UALIZATION

CCETE L
MU EON

RMATION

IN
DISSEMINATION

20% of lesson time
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CONTINUED

APPENDIX M:
Teachers:
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APPENDIX M:

Teachers:
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APPENDIX N

INDIVIDUAL TEACHERS:

14
ACTUAL TRANSACTIONAL PATTERNS VIS-A-VIS ALTERNATIVES



LECTURER-
RECOMMENDATIONS

PERCEIVED

LECTURER-
RECOMMENDATIONS

*LECTURER-
TFANSACTIONS

PERCEIVED
LECTURER-
TRANSACTIONS

PERCEIVED SCHOOL

TEACHERS*
TRANSACTIONS

OWN
RECOMMENDATIONS

’
ACTUAL TRANSACTIONAL PATTERN VIS-A-VIS ALTERNATIVES: TEACHER 1

a. Functional Transactions

APPENDIX N

b.

Structural

Transactions

391
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TRANSACTIONS
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LECTURER-
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SCHOOL TEACHERS'*
TRANSACTIONS

OWN
RECOMMENDATI ONS

APPENDIX N

’
ACTUAL TRANSACTIONAL PATTERN VIS-A-VIS ALTERNATIVES: TEACHER 2

a.

Functional Transactions

b.

Structural Transactions
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ACTUAL TRANSACTIONAL PATTERN VIS-A-VIS ALTERNATIVES: TEACHER 3
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SCIENCE CURKRICULUM PROGRAMME:

*OVERALL OBJECTIVES AND SAMPLE "HAND-OUTS"

Science Curriculum Programme :

Sample "hand-out" number 1:

Seminar on Teaching Skills:

Sample "hand-out" number 2:

Science Is Safe:

Sample "hand-out'" number 3:

How to Prepare your Science Teaching Kit:

Sample "hand-out" numker 4:

How's my Programme going?:

*Used ky permission,
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APPENDIX O

SCIENCE CURRICULUM PROGRAMME

Curriculum

Science Department 79/5/3/1/

INTRODUCTION

Welcome to your science curriculum course. ye
look forward to wvorking with you and helping you
to prepare yourself for next year, vhen among,
your other tasks, you will be teaching acience.

Some might greet this remark with trepidation
or alarm, having had perhaps some less than
satisfying mewories of science in secondary
school. If you're in this category, we expect
you'll be surprised when you see the primary
science syllabus with its strong emphasis on
objectives very different from traditional
onea, and begin to see the potential of
sciencing (science is a verb ...) for
children's intellectual development, interest
and plain enjoyment,

Is it "science" ve're talking about for primary
children? Well, certainly we mean "exploring
accessible environment”, and "investigating
akills". Scientists do this, and have these,
yet sometimes ''science” in school restricts
the "accessible environment" to the pages

of a text book or "the" apparatus and
"“experiments to prove", the very antithesis

of 1investigative sciencing.

The structure of the course as at present
planned (you may suggest changes) uses feed-
back from previous curriculum courses.

Go over the objectives carefully. 1Is this
the sort of course you feel you need at
thia stage? Let ua know.

A8
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SCIENCE CURRICULUM PROGFAMME:CONTINUED

PRIMARY SCIENCE SYLLABUS:

Infants to Standard 4

ACQUIRES
SIGNIFICANT
KNOWLEDGE

SYLLABUS OBJECTIVES

BASIC

DEVELOPS

CONCEPTS

THE CHILD
WHO

DEVELOPS
PROCESS
SKILLS

DEVELOPS
INTERESTS,
ATTITUDES

DEVELOPS AN
ABILITY TO
COMMUNICATE

WILL BE A CHILD WHO HAS AN INQUIRING MIND
AND THE SKILLS FOR EXPLORING AND INTERPRETING
HIS BIOLOGICAL AND PHYSICAL ENVIRONMENT

Thie diagre indicctes the way in whick the object-
ives of the sciernce syllatus can be achieved

4.. FKNOWLEDGE

.3 PROCESS SKILLS

. 31 Observing
32 Measuring
. 33 Classifuing
.34 Inferring

.35 Predicting
. 36 Hypothesising
. 37 Ezperimenting

e e e e R

.42
.43
.44
.48

q€

.47

4.2 BASIC CONCEPTS

Matter

Energy
Time and space

Life

COMMUNICATION

Oral language
Written language
Diagrams
Observational

drawings
Tatles of data
Graphs

.5 ATTITUDES

53 Curtiosity
.54 Honesty

A e o
. Py .

55 Suspended judgement
56 Critical mindednees

57 Open mindednees
.58 Care of emviromment
.59 Care of living things

2

413



SCIENCE CURRICULUM PROGRAMME:CONTINUED

WEEK 7
Tuesday 3 July

I19?9 CURRICULUM 7 SCIENCE: TIMETABLE

WEEK 8
Tuesday 10 July

3.

WEEK 9
Tuesday 18 July

1.30 Introduction

2.00 MWorkshop
What are these process skills?

An introduction to the
information gathering skills Yy
observation, measurement and
classification of a group of
animals.

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

R

2.15 WORKSHOP

Try the activities your peers have
provided. Assign levels of difficulty
in process skill practice, before
harding in your card.

Seminar 4: "How do I make this
activity open—ended? motivating?

1. 30 a;
3.30 (v

2.15 LECTURE (Lecture Room)
Process skills; what's appropriate?

2.45 WORKSHOP Kits

lBring a myste
parcel.

ity
Identify levels

Friday 6 July

Seminar 1: Mystery parcels
8.30 in

10.45 (b

9.15 WORKSHOP Hey hol Hey hol
To investigate we gol

Friday 13 July

Seminar 3: Boats
8.30 b;
10045 a

9.15 WORKSHOP Try out activities.
Check 'levels' claimed.

10.00 Kits upderway

Winterfest

A8
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WEEK 10 T.T.B.

Ffriday 27 July

WEEK 11
Tuesday 31 July

4.

WEEK 12
Tuesday 7 August

9.00 Esplanade

Bush \

Wasteland Stream

11.00 Investigation (on your own
approx ) selected problem)
']

1.30 All students. Lecture Room
Brian McConkey "Organicing
activities outdoors.”

2.15 Kits in action.
Bring activities to trial.
Syndicates think up problems
that need solving for kit
activities,

Seminar "Classroom Management”

1.30
3.30 1 hour seminar today

2,30 WORHMSHOP Improvising

HAND IN THE WRITTEN PART OF YOUR KIT
TODAY

Friday 3 August

Bring a
resource
review

Friday 10 August

1.30 Communication skills through
science.

You communicate your findingBesessces

Seminar 5: "How's my Programme Going?"
8.30 (a
10.30 (b 1 hour seminar today

9.30 WORKSHOP Kits continue
Build evaluation strategies
into your kit.

Written part of kit due Tuesday.

Ceminar 61 Resource Reviews

8.30 ga (If not in seminar prepare
9.00 (b your kit for display.)
Evaluation of Course.

Kits on display with enough geur to
teach the kit with 30 children.

Peers evaluate all kits.

GTY



SCIENCE CURRICULUM PROGRAMME: CONTINUED

AIM

To initiate development of; your ability to help children learn from their surroundings, your belief that this is
worthwhile, and your self-confidence that you can try it.

OBJECTIVES

LEARNING ACTIVITIES
10 ACHIEVE OBJECTIVE

EVALUATION STRATEGY

We see the most important objectives
as being development of your

ATTITUDES in the following way.

By the end of the unit you should feel:

(1) confident of your ability to help
children explore and learn from
their surroundings

You'll prepare a teaching kit (or ourriculum
unit) you can use, and get ideas on
aotivitise, resources and techniquee with
your recent school experience fresh in your
mind, you'll be able to imagine putting the
thinge into practice next year.

Peedback from you. Aneodotal
recards.

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

(a) 1It'e a good base for provision
of concrete experience necessary
for intellectual development.

(b) It's a base fram which activities
in othsr cwrriculum areas may
develop. (e.g. central theme or
topic in a "centre of interest"

approach)

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

Hote the outside experiences and the
opportunities you will find while
developing your teaching kit.

Peedback from you, cspecially
in the last seminar.

ITY



SCIENCE CURRICULUM PROGRAMME: CONTINUED

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

(d) Science 1s part of our culture.

Reasdings and discussion on objectives,
communication skills and inclusion of
these objectives in your teaching kit.

Which is more influential on our daily
lives; science and its products - or money?

(3)

Teaching and learning about our own
environment is enjoyable and interesting.

YOUR OWN PROCESS SKILLS

We expect you will enjoy your experiences
in this course - you'll contribute to this
for others in the course.

Let us know!

Your ability to observe, classify
infer, predict, measure and
hypothesize should improve during
the course.

Inferring for example:

First three seminars.

Some experience during
first three workshops.
Inveastigations.

Tutor observation (using
checklist).

LTY
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CONTINUED

7.

UNDERSTANDINGS

At the end of this unit you ahall be able

to:-

(1) discuss the aims and objectives Handout reading/exercise. Seminar participation/tutor observation
for the teaching of science in Development will occur during Possible extra assignment for doubtful
the primary school, and indicate development of teaching kit. cases.
criteria for the selection of Final seminar.
worthwhile objectives

(2) Define and give examples ,of the process Workshop on process skills. Read extractd
skille listed in.the primary science draft from primary science syllabus, Tutor observation.
syllabus and explain the concept of "levels| work on teaching kit. PFirst three Resesement of the teaching kit.
of difficulty” with respect to process ski seminars and workshops,

(3) write objectives for a science
teaching kit according to Assessment of teaching kit.
criteria suggested in the :iik during preparation of teaching
handout provided during this course. v

(4) locate and select or invent several
activities suitable for use in Preparation of teaching kit. Assessment of teaching kit.
achieving an objective you select
as worthwhile. ,

(5) glve examples of questions you could First three eeminars. Tutor observation. Evidence
use to encourage process skill Workshop session involving peer teaching. in kit.
development. Openended activiti

(6) explain and give at least two

examples of, evaluation techniques
suitable for evaluation of attitude
change, skill development and
development of understandings.

Evaluation instruments used in this
course other areas of your own work.
Workshop on evaluation in your teaching
kit. Some aspects of the questioning
work,

Assessment of teaching kit.

8TY
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CONTINUED

() List several resources available Evidence in
to you for development of a science Use 'of resources during preparation teaching kit.
programme next year, and comment on of your kit. You may be asked to
at least one in depth. provide a resource review. flatog ofjarv 4EIoN.

( 8 ) suggest types of activities Unscheduled discussions. Tutor observation.
appropriate for helping children
t:fnkpoperationallyp— gnd * Lecture "Process Skills and Piaget".
discuss the similarity between
this general aim, and the
developaent of science process
skills.

( 9) glven a science activity ‘Communication skills handout. Participation, in workshop.
suggest and demonstrate ways Workshop folloving Esplanade visit. Assepesment of teaching kit.
of using it to develop
children's communication skills.

(o) describe several strategies for Seminar on classroom management J Seninar participation.

making "apparatus" from junk, and
storing and distributing equipment
to be used for pupil activity.

Lecture "Improvising".

in science. o\ Ty
|
I
]

A
;

¢

Improvise quiz game.

l

"Equipment" in your kit.

6TV
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YES THAT’S ALL FINE BUT vvvvuvvvnnas

WHAT DO WE HAVE TO DO TO PASS THE COURSE?

We think you will demonstrate sufficient
achievement of the objectives of the course
1f you:-

1)

(2)

3)

Bring an activity (- with the process
skills it involves children in practising,
identified) for each of the first four
workshops.

Participate in seminars and
investigations.

Be a contributing member of a
syndicate that produces a

teaching kit which meets most of the
criteria on the assessment checklist
which will be provided.

(We suggest you supply an 8cm x 12cm (approx.) card
with your "equipment" with instructions on one side
and process skill objectives on the other. The class
level it's intended for should be stated and’'it should
span at least 5 minutes of time.)

ettt Sbdd bl s b b a sy

il
....... LB 0 2 B 2 o e e g

bbb
LA B e ol e e

8ee the example "card" on the back of
thie page.

LU L ML e e e n i e m oy
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SCIENCE CURRICULUM PROGRAMME: CONTINUED

YOUR ACTIVITY CARD -~ An Example

Here's the front and reverse sides of the sort of activity card you

should bring to the workshop. Suggested size 8 cm X 12 cm approx.

Don't forget the equipment as well.

FRONT SIDE REVERSE SIDE
WHICH WICK WORKS? RAME: 1. Student
Make a "lamp" like this. THEME: "Liquids"
1 Try making wicks with . .
Eou} oil the materials provided. Appropriate class level: 52-3
Divide them into two Process skills being practisged.

‘ + groups; those that keep Classification: (grouping the materials

T Thtb%%at a onns' t' o according to whether or not they make a
° good wick. )

When you have sorted the materials, study .

each group carefully. What similarities —-———-—22:;’“:&”;1 £:1 ing the materials in
are there? What differences between the group closely.
groups? Jot down your observations.

ROTES BOTES

Cammunicate the activity as well as you (1) We'll give you a "theme" for each card.

can. [be [8) CMEGEAT ST JREe! CXETEE. (2) Tnis should show the class level you

The activity should take someone about would use the activity with to achieve

5 minutes. the practise in process skills you have
listed.

The language you use can be for your

peers rather then children if you wieh. (3) Por your third card we'll get you to
identify the level of the process skill
being practised as well., More on that
later,

154 %
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SAMPLE "HAND-OUT'" NUMBEE 1

Semindr on Teaching Skils

422

The objective of this seminar is to identify three teaching skills we've
selected as being particularly necessary for success in teaching primary

science.

in peer groups before practising them on section.

Later you'll have the opportunity to practise and observe them

Here's an activity copied from Schmidt and Rockcastle "Teaching Science with
Everyday Things" - and some information on how two teachers used it.

LADDER
FOR LIQUIDS

In “Holey Scow,” water was ob-
served to cling to itself, or cohere.
However, many liquids, including
water, also stick to other materials,
or adhere. Depending upon their
abilities both to cohere and to
adhere, they often do interesting

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 candle wicks, sponges,
and soil this climbing or capillary
action provides an intnguing matter
to investigate.

et -

< §
<
AN

Let each pupil in a group cut a
10-inch strip from different materi-
als such as cloth, paper towel, and
corrugated cardboard, and tape one
end of each to a ruler 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 wisi-
bility. At a signal let them all put
their cups under their strips and
observe how the water climbs. In
which strip does the water rise
fastest? In which has it nsen
farthest after five minutes? After
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 at which water
moves up, and then down. liquid
ladders. Fill a cup with colored
water and set it on another cup,
which has been inverted. Cut
several equal-size strips. as before,
long enough for one end to dip
into the full cup and the other end
to dangle into an empty cup below.
Make a point on the dangling end.
Put the strips in place and watch
what happens.

Through which of the strips does
the water soak to the paint? Does
the water stop moving in a strip
when it has soaked to the point? At
the end of a half hour, what has
happened in the empty cups? The
full cups? What will happen if
they are left overnight? What ex-
planation can be offered for what
is observed?



SAMPLE

"HAND-OUT'" NUMBER 1: CONTINUED

1.

2.

3.

Questioning

Both decided to let the children do the activity in groups and each went

round the groups in his class.
he approached each group.

TEACHER 1

423

Below we show what each teacher said as
The children's contributions have been omitted.

TEACHER 2

18t
group

2nd
droup

3rd
group

4th
group

Now, questions for you.

Whet have we here?

Whet cloth is that?

Can you see the water going
up the blotting paper?
Seems to be going up the
cotton cloth faster doesn't
it?

What cloth is that?

Faster for the blotting paper
I see -

- did you see that?

You could have been more
careful

here - all these strips
should be the same width.
You'd better try it again.

Oh I see that one is absorb-
ing water faster hers.

Do you think the fibres in
this one are closer together
that this one? Use your
magnifying glass.

I think you'll find the
closely packed fibres don't
absorb very quickly

... is that right do you
think?

This is a good one.

Have you filled out your
work cards?

Done the calculations?

What can you see happening?

Which one seems to be fastest?

What about the sacking, any progress
there?

Do you think it will reach the top?
Which one do you think will reach
the top first?

Which one seems to be fester here?
How much further has the water gone
up the blotting paper than up
writing paper?

I see this strip here is wider than
this one. Do you think that could
be the reason it's faster?

What are you going to do?

I see you heve chosen three different
cloths.

Looking et what's happened there now,
which cloth would you choose to make
a raincoat out of?

why?

Can you see any differences in the
cloths - this one, the one that
absorbs water faster, and this one -
can you see any differences?

Do you think that could affect the
water going up?

How far have they gone?

Which is fester?

How fest is it going up?

Is there some reason for it to go
up fester?

Which teacher understands process skills? Which

questions encourage process skills practice?

Providing an introduction through an open-ended problem

How would you get this activity started and keep it going?

Organisation

How would you organise class into groups who will be working on the
investigation?
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SAMPLE "HAND-OUT'" NUMBER 2

With common sense it certainly is. Burns (or scalds), cuts and poisonings

are possible - but with a common sense appreciation of the possibility,
most unlikely.

Good organisation; warnings to the children of the potential dangers;
rapid and effective dealing with any potentially dangerous misbehaviour are
fairly obvious measures to reduce the possibility of injury.

Sometimes its possible to substitute less hazardous alternative equipment
or chemicals e.g. tins rather than thin jars for an activity outside;

candles rather than burners for small children; non poiso‘ious substances
only,

What would you do if:

1. One group drop and break their spirit burner and the meths catches
alight on the floor.

2, A kerosene burner suddenly squirts flaming kerosene all over the desk
it's standing on.

<8 The class is about to use thermometers for the first time.

4. A boy drops and breaks a mercury thermometer.
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SAMPLE "HAND-OUT" NUMBER 2:CONTINUED

The Department of Education's
booklet "Safety in School
Laboratories" is available to
all teachers.

Though it's mainly relevant
to secondary school laboratories
it's a useful reference for all.

5 The class has been using razor blades and in spite of your exhortions to
be careful one girl has cut her hand quite deeply.

6. A boy puts his hand on the hot plate and burns it, and a girl's dress
catches alight on a meths burner, and all the children crowd around
saying 'Ooh, Mary's dress is on fire.' and 'Miss or Mr----- y John's
burnt his hand.'

7.  You see Jenny raise the 'unknown white solid' to her lips to taste it.

8. You are going to use petrol or some other volatile solvent during a
class activity,

9. Carbon tetrachloride is recommended for an activity by the resource
book you are using.

So are caustic soda and benzene (note not benzine which is sometimes used
as a name for petrol.)

10. You have been lucky enough to get car
batteries for your electricity unit.
What precautions are necessary?

11, The sales rep. offers you a cheap
system for doing electricity experiments.
"“Just plug it in," he tells you "And
everyone has an outlet they can use.
Quite safe - only a small current you
see ......"

12. John says "Hey I got a shock from that
switch. You try it Mary ..... L
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SAMPLE "HAND-OUT' NUMBER 3

HOW TO PREPARE

SCIENCE
TEACHING

YOUR SCIENCE
TEACHING KIT
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HOW TO PREPARE YOUR SCIENCE
TEACHING KIT

What is a teaching kit?

It'e a box oontaining a curriculum unit and a set of the equipment required to
teach 1it.

Any taacher should be able to pick it up, and begin using it with ho:/hn class
the next day.

Think of it thie wmy ~ if you were buying a taaching kit - samething the seller
guaranteed would be "all you need to teach science with far 3 weeks!", vhat
would you want to find in it?

Our ansver includes; an overvievw plan, objectives, activities, suggestions for
motivational strategies, evaluation instruments, and lists of equimment and
resowoes, &s wll as equipment itself., A cheoklist will be provided in which
thsse items bave been detailed, 80 you can check out your kit before pm senting
it.

How do you begin - and then proceed?

We'll help your asyndicate through the first few stepe in the series of stepm
lieted below, in the firet session; then further progrees will be arganised

within your syndicate.

The format we wvant you to use may be new to you, but you will probably find
that it, and the stepwise approech, help your eyndicate to think clearly and
produoe a high quality tesching kit that you'll want to use next year.

The steps you will go through are listed below and followed by an example, a
kit produced by 'Jolm and Shirley'.

SUMMARY OF STEPS
IN PRODUCING A KIT

STEP 1

Belect a topic fram
the list provided

l

STEP 2 STEP 3

Brainstorm! (a) Isolate ideas from your

b brainstorming that seem to lead

to activities for children.

Arrange these into a rough
flowchart,
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STEP 4

Sort out any essential understandings
or _knowledge the children ought to

gain from the kit. Jot these down
now, but write them up formally in
Step 11.

STEP 5
RESOURCES > iuiotrivesoms tm mou)

band experiences

l

STEP 6

Draw up a three columm format, with
activities (one per page) in column 2

l

STEP 7

Devise ways for children to practise
process skills using the activities
you've eselected. Reject any
activities you ocan't use for
practising process skills. Vrite
process gikill objectives in Columm 1
Add organisational strategies to

STEP 8 e

Rearrange or add to the activities,
00 that the childrem practise
oammmiocation akills while doing thea.
¥rite oammmication akill objeotives
in colum 1. Add any extra parts to
the activity in Colummn 2.

Reject any activities that are
inappropriate for this.

Suggest motivatianal strategies
STEP 9 preferably for each activity. '
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STEP 10

Fill in colum 3 by indicating
vhat technique will be used to
assess each child's progress in
or achievement of each objective
listed in Colum 1 - and
suggestions for collecting feed-
back during the activity.

OBJECTIVES | ACTIVITIES | COLLECTING
INFORMATION
FOR
EVALUATION

Colum 1 Column 2 Columm 3

STEP 13

Develop evaluation instruments
according to the requirements you
have listed in Steps 10, 11 and 12

STEP 14

Make up equipment lists, and
collect and store the gear.

\)

STEP 16

e

Prepare the overview comprising
a synopsis or rationale plus a
flowchart showing the order in

which activities are to be done, \

and how they relate to each other.

STEP 1

Now you've got all the activities
settled, check the knowledge/under-
standing objectives from Step 4.

Are they still appropriate? Amend

as necessary and write up on a separate
page in the three column format.

STEP 12

Refer to the syllabus kit of attitude
objectives.

Select one or two attitude(s) which
could be developed while using your
kit. State just how the childs
attitude will change, and derive a
list of behaviours that would show
the change.

Write up on a separate page in the
three column format.

STEP 15

Write a list of resources used during
the preparation of your kit.

Brmie b

STEP 17

Package kit and present for display.
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AN EXAMPLE
JOHN’S AND SHIRLEY’'S TEACHING KIT
ON ‘STABILITY".

Like you, John and Shirley became a syndicate in a Science Curriculum Course.

Step1&2

John and Shirley chose "Stability" gs their topic and the result of their brain-
storming session looked like this:-

$rpd 1\!“? oy )
Gecm\ / 23

/"Q"# S‘mﬁ:u'r/ e 5“)15

&LW / \\ /s
‘Foor\:)nilwa 1) rehiance .
)

Step 3

Their rough flowchart looked like this:-
Safety (English language)

balancing

obJERte! af oUEEEWes —» balance in boats —» cars —P buildings (?)

.\\‘ planes

balance organ float Social Studies
in inner ear (7) and sinking transport

While drawing up this flowchart John and Shirley kept these two questions firmly

in mind:- 5
A 2
What topics will appeal to children? 3(0‘ ‘].l.
What topics lend themselves to providing ‘3 !.5. )
children with first hand ex eriences? 6) 5 ()“JJ"
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STEP 4

They decided an understanding that "lowering the weight in a vehicle makes it

more stable - (less likely to tip)" is essential, or very helpful to all
children,

As a behavioural performance objective it became:

When this unit has long been completed, the children will still be able to:-

relate the principle 'the lower the weight the more stable a vehicle", to
design and loading of boats, planes and land vehicles and identify weight in the
upper part of a vehicle as a possible reason for it tipping.

Now we've a guide for selecting at least some of the activities,

Step 5

That initial activity was causing problems - but John looked up "Science for
Toys" (one of the Science 5/13 set) and on P.28 came across the '"cork man"
activity (see diagram in the three columm format below.)

They found and invented various other activities - but these won't be listed
here. .

Perheps you could suggest some appropriate ones?

Step 6

We move to the three column format across a full A4 or foolscap page. The
objectives / activities / evaluation for this Science Curriculum course

follow this format. (That's the handout you received at the beginning of the
course.)

Only one activity from John and Shirley's unit is shown, although several other
of their activities contribute to the achievement of the knowledge/understanding
objective they have chosen.

John end Shirley's step 6 is on page 7,
Steps 7 - 10

John's and Shirley's efforts in these steps appear on page &
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Objectives

(including skills being developed)

Activitiss

designed to achieve objectives. (Include

ke estions and s stions for
mo{lqu s s uggl 5

Caixcting Vbrfomstin for Evalmstion

vational strategies,

Notes on the use of this column:

(1) It's possible to organise most
activities that involve hands-on work
for children so that some process
skill is practised.

But it's also possible to organise them
so that no process skill is practised.

Therefore process skills you claim will
be developed (and therefore list in
this column) should be justified by
the organisation and key questions in
Column 2.

(2) For the syllabus list of
Communication Skills refer to Appendix
1 of this handout,

STEP 6

(a)

oo

(v)

Add
Plasticine

(g

This page shows Step 6, John's and Shirley's
efforts on Steps 7 - 10 are shown on the
next page,

Notes on the use of this column:

(1) Questions the teacher is to ask during a
lesson should be in the activities column.

If the responses to such questions are part
of the planned assessment of children's
progress write briefly in this column what
kind of response indicates evidence of
achievement of the objective, eand how this is
to be judged and recorded for each child.

(2) Each objective listed in Column 1 has
corresponding entries in this column,

Omit any objective you have no way of
collecting any information about.

1987
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Objectives

Activities

Cofiecthyy brfomation  for  Evabustion

Step 7

Process Skills practice

predicting level 1 (each group answers
key Q.1.) Predict what
happens when the plasticine
{s moved up the wire

inferring (level 2) (each group

answers key question 2) {.e.
may infer weight affects
stability in some way

(level &) offer several
inferences about making the
men even more stable (Key
question 3)

hypothesising some children may state a
relationship between
position of weight and
stability

Step 8

Communication Skills practice

oral (group discussion of
problem)
diagrams sketches of cork man (see

tasks)

STEP 9

Motivational Strategy: Teachers challenge
children to try balancing the cork man with
no "boots" on.

Organisation: Class in pairs each pair
{ssued with a cork and wires.

Step 7

Kay Questions

(1) What do you predict will happen if the
plasticine is moved up the wire? Write this
in your book.

(2) What would happen {f you take half the
plasticine off?

(3) Can you think of ways to make the men
even more stable?

Step 8

Tasks: Draw a series of diagrams in your
book to show how you made the cork man more
and more stable.

STEP 10

Suggestions for getting feedback

Teacher to circulate round groups while workin
Encourage and check written answers to key
questions. (Stimulate further prediction and
{nference.)

Call on several groups to report their
predictions and inferences to class.

Assessing Children's Progress

Process Skills See test (P 13 ) for assessmer
of each child'spredicting and inferring abilit

Record any hypotheses made on anecdotal recorc
cards. (Advanced at this level.)

Communication Skills

Use checklist (see P 12 ) for noting oral
communication; activity 8 requires a verbal
report to class. Teacher could choose childre
you are not sure about, then fill in checklist

Diagrams Collect "letters” written in Activit
8 showing diagrams of a dart. Assess using tl
criterion: '"Do the diagram(s) communicate to
a novice how the weight {s distributed?"”

‘8

138987
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Step 11

Objectives

Activities Relstad to this Objpctive

After this unit has been completed the
-children will be able to:

relate the principle "the lower the weight
the more stable a vehicle'" to design and

loading of boats, planes and land vehicles
and {dentify weight in the upper part of a
vehicle as a possible reason for it tipping

Activity 1:

(Balancing cork man)

Activity 2:

(Balancing on a wall, then using two
buckets to help balance)

Activity &:
Nutshell boats

Activity 7:
Loading planes

Extension Activity 10:

Safety posters on loading vehicles

The following problems will be given a week
after the unit finishes, as part of a quiz
or "problem session' also involving maths
and social studies problems.

L. peex | ] Ok »
HO.D ¢ NID S 7

\Hoc Pl MO0 2 7

There are three kinds of cargo to be loaded
into this ship, iron bars, timber and
cases of feathers, Show where you would
load them.

Give your reasons,

‘6

129 %



Step 12

Attiuxde Objective

Expotoas n the Unk Likely
to Develp the Attitude

Evahmtion Strategy

At _the completion of this unit
the children will feel that:-

when making inferences it is
desirable to think of more than
one possibility, and not to
jump to conclusions.

This attituda may be
demonstrated by the child:-

* seeking evidence to support
his own or a given inference

* correcting another child who
jumps to a conclusion

* suggesting an alternative
inference or suggesting that
some other possibility may
exist

Children will, in a number of
activities, be encouraged to
support inferences with

evidence, and report their groups
inferences to the class.

The children in groups, will be
encouraged to question other
groups inferences.

"But it could be ......."

statements will be reinforced.

(Note on the use of this column)

Style of teaching rather than
particular activities,
contributes to attitude change.
Thus the comment in this column
is advice to the teacher on
style or strategies appropriate
to the enhancement of the

attitudes sought,)

Checklist

Teacher to observe for
behaviours listed in Column 1
and tick the appropriate box
in the checklist (see P ]2)
if the child demonstrates the
behaviour,
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PREPARATION OF TEACHING KIT: CONTINUED

(Mzew/ [Bor 5&/@ S erhausreo/ "
from  Hhese” 12 sreas

Have a cuppa  before Pe next sheos
you go on Shirl, a facyﬁe'e.

Step 13

John and Shirley have created quite a task for themselves in, this step. In Step 10
they promised a test to assess the children's inferring and predicting skills.

The other process skills they list as objectives are observing (which is assessed
using the checklist on P12 ) and hypothesising (which would be advanced for their
classes level). They would make a separate note of any hypothesising done by a
child (i.e. an anecdotal record). See the anecdotal record card below.

Communication Skills also feature in Step 10. Oral communication is to be assessed

using the checklist (careful wording needed here - what is good oral communication)?
and the diagramming skill is to be marked by the teacher (see note and criterion on

Pg)

In Step 11 they've already dealt with assessment of the knowledge/understanding
objective, but in Step 12 they have mentioned a checklist again. (Their checklist
appears below.)

They have found (and no doubt you will too) that a range of strategies is necessary
to assess achievement of all their objectives, and this is an essential part of
collecting the necessary information for evaluation.
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Checklist:

12.

For noting behaviours related to achievement of observing (level 3) oral
communication, and attitudes listed as objectives of this unit. Use after each

session, Check behaviours noticed.

Behaviour noticed

Allan

Barry Carol

DOTA csssesansssanss

OBSERVING

Described a movement
accurately to others
(observing level 3).
(Activities 2, &4, 5, 6)

Diagrams drawn show
good observation (at
level 1, 2)
(Activities 4, 8)

ORAL COMMUNICATION

Spoke clearly and
fluently to others,

Clearly had planned
what he/she said.

Gave a comprehensible
account of an event or
a procedure to others.

* Evidence of understanding
listener's viewpoint (able
to "role-take")

ATTITUDES

Actively sought evidence
to support his own or a
given inference.

Corrected another child
who jumped to a conclusion,

[} < PR



PREPARATION OF TEACHING KIT: CONTINUED

13.
Test

For use in assessing the children's levels of inferring and predicting. (Don't

forget, this test is for collecting information; how it's interpreted and used is
up the the user.)

For classes including children with reading difficulties administer the test
verbally; demonstrate using actual springs.

ITEM 1. (Inference level 3 and level 4)

This 40 i,
Jres o
ﬁf‘””’ 'I@Jf'«ﬁpr;q,

They are all the same length. (10 cm)

Joe tied a weight to his spring and the spring
stretched to 20 cm. When Ted tied the same weight
to his spring it stretched to 30 cm. "Ah" said Ted

"That's because my spring has more coils than yours
Joe."

When they tied the weight to Jean's spring it
stretched to 35 cm,

Do you think Ted was right about the springs?
Explain your reasoning.

Can you suggest two possible reasons why Jean's spring
stretched more than Joe's?

JEST ITEM 2 (Prediction level 2)

Jimmy invented
this method of
moving the
feather without
touching it.
wWhen the

stone is
dropped in the

water the

feather moves.
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PREPARATION OF TEACHING KIT: CONTINUED

Jimmy's class had been investigating "moving without
touching",

He wondered

what happened when you dropped the stone from higher up,
so he tried it. Here are his measurements.

Height I dropped the Number of spaces
stone from moved by the feather
10 cm 1
20 cm 1%

30 cm 2
40 cm 2

What do you think the result will be if he drops the stone
from 50 cm?

Finally, here are samples of anecdotal record cards:-

Notice space has been left for higher process skills, and social skills and special
problems are noted here too.

LIZV N

'_fl”il" Proces Skl

Sociad Siulls
W Probbons

Step 14

It is important to make your kit reasonably portable, and to have enough equipment
to use with a whole class.

This may mean you have to exclude some activities.

STEP 15

When listing resources used, be specific. e.g.
Schools Council - Science 5/13 "Like and Unlike'" MacDonald Educational, London, 1973
Page 17,

Note the page number particularly. Later on you won't want to copy out ideas for
activities - but if you have a record of exactly where to find them, that's nearly
as good as having them copied.)
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PREPARATION OF TEACHING KIT: CONTINUED

15.

Step 16

John and Shirley now have the task of communicating briefly what's in their kit to a
casual observer. Their "overview'" comprises a synopsis or rationale and a flow-
chart showing the order in which activities are to be done, and how they relate to
each other. This is an elaboration of the rough flowchart from Step 3.

Here is their overview.

OVERVEW

Synopuis

This teaching kit provides opportunities for children
to investigate balance and stability of objects and
vehicles. The process skills or observing, inferring
and predicting are emphasised, as is the attitude of
suspended judgement.

Flowchert

Balance the

cork man _— Balancing on a narrow
\ wall with buckets
Walking on stilts L

Optional Loading boats with

lasticine in
Making model — P
sail boats with various places (3 activities)
keels
Extension : Making paper

darts and trying
Vit ko afrpOEt y B, to stabilise them
to see how a plane

is loaded / X

Investigating Collecting Making charts
toy cars pictures and ~on safety in
including ¢—3 information loading
racing cars about racing

cars

STEP 17

When you display your kit:

Have the Overview prominently displayed and have at least one activity that people
looking over your kit can do.
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CONTINUED

Checklist For Assessment Of Your Teaching Kit

Assa®s your owmn kit by going through this checklist,

1.

2,

Does it have a title?
Ratiqoale or overvisw (and/ar aims) which

€ives a potantial user a wummry of the contmts

and amphasis in the kit?

4re the objectives written in bebavicural
(perfornance) foam?

(=)

(v)
(o)

(a)

Are there prooess akill objeotiwes?

Check each process akill being prectioes

in your wmit
(Obsarving
as (Classsfying
1o
fxil1y  (Memsuring
(Inferring
(Predioting

Higher  (Hypothesising
Bcills (couponents of experinemting

Have you identified the jeve] at which esah

process akill is being prectioed?

Syndicate Tutar
As|

i

L | |
| I ]

L [ J

.Are there cammunication skills dbaing prectioed?

Chack each camnmiocation akill being prestioed

in your unit,

Oral language vooabulary
structures

¥ritten Langgege vocabulary
structures

TUse of Symbols
Sketches and obeervational drevings

Diagrams
Maps

Data tabulation
Grephing
Use of units of msacswement

Organising evidence
Presenting a report

Are thare attitudes ob.‘loPtiwl listed?

Is the style of the unit eppropriate %
their achievement?
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(o) 4re there highur level oarprehansion,
application etc) understanding objectives? (

3. Are there a range of activities?

(a) A variety of activities? | [' j
(b) Are tho activities dlearly linked to [ | |
specifio objectives?
(o) Is the way each activity is to be erganlsed [ [ |
. slear? .
|

(a) Do the activitice involwe the children in | [
firet hand cxperiences and/or problem
solving situations?

4. Are thare evaluation instruments? [ !
(A) Is there provision for evaluation of the I ‘
- "solevthent of ehch objective for each child®
(b) Are thero ways of assessing process skill | ]
development? v
.(0) Are there ways of evaluation attituds [ [
chango?

(a) Are there vays of asscssing undarstanding? | |

SIEEENINI .

(o) Are there ways of asaesaing development of | [
oammmication skillse?

(£) Are thare suggestione for getting feedback I ]
during activities?

5. .Are thare suggestions for arranging situations
that may motivate the children towards the I T
activities?

Is each strategy clear to another teacher? r i

|E S

6. cnm*hutucbmpickitupmdbednuingqt l J
the naxt day? ¢

1s it comprehansible?
oaharent?
readadble?

clearly set out and presemted
Does it have a cet of equipnent?
1list of equipment?

7. Is there a 1ist of resources? [ j

Ic thers clear evidence of their use? | |

8, Does it have any special qualities or aspecta of
particular merit that deserves extra aredit?
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SAMPLE "HAND-OUT'" NUMBER 4

AOW'S MY

seminar Y
Read this
article and
be prepared
to discuss
the questions
that occur in
it, during

Seminar 5. Round dowels

PROGRAMME  GOING?

Introduction

There are two parts to this handout - an anecdote serves to introduce
each.

FIRST PART

Miss Prize bursts into the staffroom after an interview
with the visiting inspector.
"Good grief!" she sobs to Mr Greatshoulder,
"He's asked me to evaluate my science programme!
Where on earth do I sitari?"
Well! Where would vou start? Can evaluation be divided into distinct
components that can be tackled separatelv?
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SECOND PART

Teacher to concerned parent (sounding, perhaps, a little
condescending)
"Yes, the emphasis of our science programme is to
develp children's process and communication skills
these days."

Concerned parent:
"Oh I'm quite pleased to hear that. Last year my
Alfred only got 4/20 in a science test, but when I
looked at it, it seemed to involve knowing a whole
lot of useless details about mice and snails. How
is he getting on with his process skills? Have you
goit a mark out of 20?"

Well! How would you assess individual children's process skill development?

and what about the other science syllabus objectives; attitudes, communication
skills, and concepts?

PART 1 COMPONENTS of EVALUATION

It's useful to see evaluation as having three components.

Collecting information
Interpreting the information
Making decisions

PROCESS EXAMPLES
Collecting Exercises; tests, open ended problem situations; directed
information: observation (e.g. using a checklist); casual observation;

keeping anecdotal records; collecting and looking over work
in exercise books; listening to children's verbal reports;
asking questions of individuals; getting children to rate
or report on their own, or each others work.

Interpreting Allocating comments, grades or rank order to children's
the information: work (with the implication that "higher is better").

Deciding what absence of ticks in a checklist might mean
about the particular pupils achievement.

Deciding John's verbal reporting skills are not as good
as Shirley's.

Making decisions: "The children didn't learn effectively when I used that uni
I'1ll discard it next year."

"I'1ll watch Mark very closely during our next science
investigation - maybe I've overlooked him, and that's

why he has no ticks in my checklist record."

"I1'11 tell John's father he needs more encouragement
to express himself clearly."
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Exercise 1

See if you can identify each of these processes in the following anecdotes.

Write C, I, or M whenever you have to decide.

(1)
(2)

3)

(4)

(5)

(6)

(7)

(8)

(9

Mrs B gave her class a test. John scored 2/10.

Mrs B found that half the children had low marks and she told them they'd
have to do the test again.

Mr M perused the ticks in the checklist he was using to note the
children's process skill development. 'That Mary," he muttered, shaking
his head, '"She can't hypothesise to save herself!"

The Principal looked over the science test marks. '"Good grief!" he

hissed, "These kids are way behind the other classes in science. Do
something about it Miss B!"

Miss B gave her class (the ones whose science test marks aroused the
Principal's ire) another rather simpler science test.

Mr J was assessing oral reading ability. He had listed his set of
criteria, the last of which was "freedom of expression'. Mary, when
she was asked to read stumbled and hesitated, and sounded very stilted.

Later Mr J overheard her describing her new baby brother to a group of

friends and none of the others seemed able to get a single word into the
conversation at all.

Ms K sat down and thought about the events of the year, her classroom

and those in charge, and the possibilities for the next year, then went t¢
get a job application form.

Mr C shook his head as he looked through the work the children had handed
in. "Only a small number have reached level 4 of inferring," he mutter
to himself. "They're looking for evidence to justify conclusions, but
they tend to have just one inference .......cecee...”

Mr C looked through his resource books until he found an activity on
"Inferring from Moon Photographs' that encouraged alternative inferences.
I'11 make it into a group competition he thought. '"Which group_ of

'scientists' can list the most inferences that are consistent with the
evidence?"

L INFER SHE SLIPPED ON THE TROLLEY, rr1l R
SPILT THE TRAY, KNOCKED e
| LADDER AND HE FELL TCO.

WY DONT You LOOK |

WHERE YOL 'RE ml!ll‘
7z
T

T N SORRY, I SLIPPED
| W\ON THE TROLLEY.
) ‘______._n

N O

| BR/JULIANT
~ L INFERENCE.
.&\_’\____,-‘./.

DOWN THE
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"EVALUATION" and "ASSESSMENT'- A NOTE

We'll distinguish between these terms in this course
in the following way:

Evaluation is collecting information, interpreting it,
it, and making decisions about what to change in an
educational programme.

Assessment refers to part of this; collecting inform-
ation, interpreting it, and making decisions about
learning by the students (whether intended or
unintended). Thus, part 2 of this handout "Collecting
Information about Children's Achievement" is part of

assessment as well as being part of the evaluative
process.

Hey! That's all very well, but we've forgotten Miss Prize, and her
problem; - how is she going to evaluate her science programme?

Let's pick up the conversation...........

Mr Greatshoulder told Miss Prize.
"The best way to start evaluating your science
programme is by collecting information."

"Ah" she brightened, "I gave 'em a test last
week. 1I'll use that."

"We-ell," (Mr Greatshoulder didn't want to
upset her again) "You'll need a bit more
information than that. You really need a range
of strategies for assessing children's achieve-
ment of the various objectives of a science
programme - but let's leave that until later."
(It's in Part 2 of this handout!)

"There's another aspect to this though; the
evaluation is of your science programme; what
the children learned is important, but not all
the information you'll want. Here's the guide
I use if I have to write up an evaluation."
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Greatshoulder’s Programme Evaluator

Was the planning OK?
(Objectives realistic?
Activities sufficiently
planned?

Evaluation strategies
realistic?
Useable?)

Were the teacher inputs
useful? Necessary?

Did the pupils
contribute?

Was the environment
suitable?

All materials OK?

Organisation OK?
Timing OK? Grouping?

Outside influences?

PROGRAMME

Miss Prize was gleeful.
"Oh that's a framework I can use" -

but then sighed '"But there's a lot
of information to collect to answer
all those questions ........

"

Did the students achieve
the planned objectives?
(Individually? Generally?)

Did they achieve any unplan
learning?

How did they respond to the
activities?

How did the teacher feel

 about the activities?

Was the learning environmen
enhanced or restored after
the session?

Was there spin off to othes
curricular or extra-currict
activities?
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STRATEGIES for COLLECTING INFORMATION

on CHILDRENS LEARNING AND DEVELOPMENT

Remember the concerned parent who asked the teacher how her Alfred was
"getting on with his process skills'.

The objectives of the science syllabus include process skills, communication
skills, attitudes, and concepts. A teacher should therefore be assessing

each child's development in each of these areas, and indeed be able to
ansver the "concerned parent's" question.

Of course you could write a book on this........... and a number of
books on evaluation are available. One of the best for information on

strategies for collecting information by means other than pencil and
paper tests is:-

Gronlund, N.E., "Measurement and Evaluation in Teaching"
2nd Ed. Macmillan 1971.

Another source of ideas is your handout "How to Prepare a Science Teaching
Kit", and finally, here is a useful exercise........

Exercise 2

A number of test questigns, or problems, as well as examples of other
strategies teachers have uced for collecting information about their
pupils are given below.

1. Each example is intended to collect informatioq abQut the.children's
achievement of come objective. Decide what obJectlve(s) in each
case.

2. Can the example be used to assess achievement of the objective far
each child?

No. 1

A technician in a factory laboratory tipped some powder from
a sealed jar into a beaker, then noticed it was time to go
home. When he returned next day there was about 2g of clear

liquid in the beaker although the laboratory had been locked
during his absence.

(a) Can you suggest two possible
explanations for the change?

' (b) Suggest a way of finding out
which of your suggestions is
o j more likely.
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No. 2 from Vickery et al, "The Process Way to Science" (TPS)

Jacaranda Press, 1970.

How Much have You Learnt?

2 p.m.
T™E | DEPTH % Joey spent a day fishing from the jetty. The changing tide
2 made the depth of water change. Study each picture and
an. then write the different depths in the table.
10 a.m
12 noon v Draw a line graph to show how the depth of water changed
2 p.m. during the day.
4 p.m. 80
-~ 70
6 p.m. E
= 60
Remember!\ = 50
Make it 3 40
smooth 3
é.-} 20
10

g8 9 10 11 12 1 2 3 4 S 6 7 8
Time
% Use the graph to predict the water level at each of these times:

9am. ....coeenennen. ; Illam. ... : Jpm. ; T PIM. ssevanwonssns

No. 3 from De Vito and Ksockover, 'Creative Sciencing".

Teacher is
to observe for these behaviours.

— using evidence to justify their conclusions;

— predicting the outcome of untried experiments;

— justifying their predictions in terms of past experience;

— changing their ideas in response to evidence or logical reasons;
— pointing out contradictions in reports by their classmates:

— investigating the effects of selected variables;

— interpreting ob<ervations in terms of the amount of energy trans-
ferred.
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No. 4

This last example illustrates a technique called '"keeping anecdotal

Gronlund provides the following advice for anyone planning
to use anecdotal records ..

records".

Clas 4th Grode Pupil Bill Johnswon

Dare 4/25/63 Ploce Clossroom Observer M. G.
INCIDENT

As closs was about to start, Bill aded if he could read o poem i the class~
one he had written himself—obout “spring.” He reac the pcem in a low voice, .
constantly looked down ot the paper, moved his right foot bock and farth, and
pulled on his shit collar. When he finished, Jock (in the back row) said "I

couldn't heor it. Will you read it agoin—louder?” Bill said "no” and sot down.

INTERPRETATION

Bill er joys writing stories and poems and they reflect cansiderable creative
obility. However, he seems very shy and nervous in performing before o group.

His refusal to read the poem again seemed to be due to his nervoumess.

Figure 16.1. Anecdotal record form.

The problem in using anecdotal records is not so much what can be
evaluated, but rather what should be cvaluated, with this method. It is
obvious that we cannot obscrve 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 sclective in our observations.

Deciding What Bchaviors to Observe and Record

In general, our objectives and desired outcomes will guide us in de-
termining what behaviors are most worth noting. In addition, we must also
be alert to those unusual and cxceptional incidents which contribute to a
better understanding of each pupil’s unique pattern of bchavior. Within
this general framework, there arc scveral steps we can take to limit and

control our observations so that a realistic system of recording can be
developcd. They arc:

1. Confining our observations to those areas of bchavior that cannot be
evaluated by other means.

2. Limiting our observations of all pupils at any given time to just a few
types of behavior.

3. Restricting the use of cxtensive observat:ons of behavior to those few
pupils who are most in need of special help,

450

from Gronlund, 'Measurement and Evaluation in Teaching', 2nd Ed.,
p. 4l2.
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No. 5 from Gronlund, p. 439. The pupils answer these questions about their
peers. (Original source is Torrance "Guiding Creative Talent', Prentice-Hall,
1962.)
1. Who in your class comes up with the ma:t jgecs? (Fluency)
2. Who hay the most original or unusucl ideas? (Originality)
3. If the situaticn changed or if a solution to o probiem wouldn't work,
who in your class would be the first to find a new way of mveting
the problem? (Flexibility)
4. VMo in your class does the mast inventing and deve!uping of new ideas,
gadgens, and such? (lnventiveness)
S. Who in your class is best at thinking of al! the details involved in
working out o new idea and thinking of ali the consequences?
(Etaboration)
Figure 17.2. Sample “Guess Who" items for evaluating aspects of
Shudent's names Able | Soker | Croft Smith | Zilek
No. 6 This one is called a
checklist. Your —
tutors are using one el
g plons ahead

in this unit (based

modifies procedures ond

on the Ob_‘] ectives . ) equipment w*iu'.ly

coaperates with group

From Romey W.D.

handles equipment praperty

"Inquiry Techniques 3 with equipment
for Teaching olaerves carefully
Science". warks effectively, neatly
Prentice-Hall 1968. ecord-SB18, tysessricalfy

in notebook

moke: independent decisions

aseuea the meaning of
data frequently

relates to specific problems

oware of cuymptions and
limirations

makes use of references
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