CHAPTER II

DEVELOPMENT OF THE PROGRAMMED TEXT

Development of programmed learning material in
India began around the year 1963, Since then more than
60 programmes have been developed on school and college
subjects, Topics of these programmes cover a variety of
subject areas studied at the primary level to college
level, Majority of these programmes have been the
products of efforts made by individual researchers working
for their master's or doctoral degrees, Sharma (1974),
reviewing the research in programmed leérning carried out
at Méerut'University, reports about 35 programmes developed
in various subjects, Of these, 2 programmes have been
designed for primary classes, 16 for secondary classes,
7 for graduate level students and 10 for B.Ed. students;
Yadav and Govinda (1974) provide a list of 16 programmes
developed at the Centre of Advanced Study in Education
of the M,S. University of Baroda, These programmes are
meant for use with students of different classes at
primary and secondary levels, All the programmes developed
in the country, with a few exceptions, have been written

in the linear style, Hussain (197%) has developed
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a programme in Geography  in both linear and branching
styles, Krishnamurthy (1974) wrote a programme in
Physics in seven different forms including linear and

branching styles,

Thus, research and development activities in
the area of programmed learning have been going on in the
country for the last one decade, FHowever, utilisation of
programmed learning material by educational institutions
in their classrooms or for other instructional purposes
has still remained a scene aspired for rather than
accomplished, Although, the situation apparently seems
to be surprising, as has already been pointed out, it is
not unaccounted either, First, the programmes that have
been developed are, generally, fragmentary in nature
covering only one or two topics of the course of study
prescribed in the respective subjects., Secondly, on the
same account, the validation data have been less reliable;
it is possible that the students would have considered
the programme more as something additional or supplementary
to the routine instructional work than as an integral part
of it, An attempt has been made to overcome these two
commonly found limitations, while developing the

programmed text under the present study,
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The programmed text was developed following
the usual steps prescribed for preparing a valid programme,
Details regarding the main features of the developmental
process such as specification of terminal behaviours,
task analysis, target population, and criterion tests
have been presented in the following, Description about
certain technical aspects of the Programmed Text such as

style, format, and response mode has also been given,

Course Content and Task Analysis

The Programmed.Text covers the content of the
course "Bducational Testing and Techniques of Bvaluation"
which is prescribed as a compulsory course for the B.Ed
students of the M.S. University of Baroda, Instruction
in this course is given in one full semester, During the
instruction, periodical assessment of the student is done
by the teacher providing instruction, At the end of the
semester a comprehensive test is administered, Student(s’
learning in the course is evaluated on the basis of their
performance in the periodical tests and the final

comprehensive test,

As the first step in developing the programmed

text the course contents were analysed in detail, Based
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on this analysis it was decided to deal with the contents
of the course under five heads, However, after further
analysis the first part on introduction to educational
evaluation and measurement was divided into two parts as
A and B, Thus, for the purpose of presentation to the
students, the course was finally divided into following’

six units,

Unit I -~ ERducational Evaluation and

Measurement - A

Unit II «~ REducational EBvaluation and

Measurement - B

Unit IIT «~ Essential Characteristics of a

Good Instrument of Bvaluation

Unit IV - Major Bvaluation Tools and

Their Uses
Unit V «~ Teacher-made Achievement Tesis

Unit VI - Elementary Statistics: ifn~Education,

Proper sequence for the presentation of contents
was decided on the basis of a flow chart prepared to
discover the interdependency of the different concepts

to be covered and the demands they make on the sequencing



19

of content material; Flow Chart I presents a total
picture of the contents of the complete course, Flow
Chart II presents the analysis of the contents included
in Units I and II, Flow Charts III to VI present.

the analysis of the contents included in the Units

ITI to VI,

Based on the detailed task analysis made,
specific outlines of the topics to be covered under
each unit were prepared, specifying the different .
content points in exaetly the same sequence in which
they ought to appear in the programmed text, These

content outlines of the course have been given below,

Content Outlines of the Course

®Educational Testing and Techniques of Evaluation"

i} Educational Bvaluation and Measurement — 4

(i) Bducational objectives as specifications
o of desirable changes in knowledge,

understanding, etc. of the students,

(i1} Relationship between educational objectives,

learning experiences and learning outcomes,



STreos Jo NP W WOILS PN
NCIL o LI I PLINY y P Is

f

LNVtFS AT e

~4

» FIAL ApSssy FIRL FAIL2ICH O

]

1

SLEFTL SLSPL
TFSITIyqNIVLS IOV - FINIVTL
[ % ¥
Srowe JUSRL
FI L LTI PALINI Y
TALSI DT P WS S _ m
TPILNISS T

w _ SNOILPERT AT
Yo SIr00x
[ T— _

_ —.rluw%\x&.eo@u\ _H NO/ L VAT ST O h PNILSTL —

-T7FZS
_ L. L) )
SIS ATVNY NOERIEAS |,
IVIILEILVLS FO TRACINK2IL | g

1 T |

SIIOIUIIC Drg NPT o3| NOSI I AIC SIS N O] SPArL 2P LFTO
SO LNII I 15 7T v Nawy sFakssre 0 SO LNPITLELS
1
M “ TIZ20
ONINYIH
NOIr LYV 27rA T
2y NOIrLY oG T

Vo (774 \QN%\Q STCINN 27, P BONYiLS AL NYQQ\\\b\vQ.W.%.Q%Qb THU SO 0L/ 77 (- 2717 \\V
_, . Z - LOVHo Mo




LNIHIDG e ZRTFA

\/

NOILA Y DSIT w NOILS I 255
VP IIbs 7 Av | PALLRLIL VY &
| 4 1
TFivosino _SPmoreno OIS P L
STELCILITO ONINIYVZT ]| . YOLRYDIVAD 40
A LNINIZNS VI SINDIVHIFL
k) _ A
saozls B

2 AIDISS FALY
A

AU UL 100y | Sy PN OVIL SLNICOLS > 12 WO _ ﬂ FALSHIID \}R..Uu
Yo M..W..ﬁ\u~ M.w.ol\ £257 ~ ﬁ@&.&. h.VH\L M ihdtdadide SNIH I

1 1 | 1 1

e

NCEL P27 PAT
ket oy
IO SIFI0NS

NOILP 7L AT NOILWNTAD
TENOILYOIATS PENCGIL ORGS0
Yo §I5n TSI 2 b I prpr >

W : ~

NOLL Y IPAT
> TWVOsLonG s
SO GNIN F by

INOIAVHIG
N/

STt 02L170 FONIIF IS XZ STAILOIC SO

SNINIVIT T T Oarnabey TYNOL PONQT

- LNZHIFNSVIH B NOIIVATIAT 7N OIZV ORGT ¥ F 2/
N 77 - 2OVHD MO77

1

4
i




FONICNFSIT ITLNY

' LSTLIS
| wTes FIPA 277dS 2572 FAL2HGIXS
TLRNTILT Y
1 ; k
on e
GFnzen - INILVOS
2502
3
KLI7IG 73y
NI I I T DI | ] SO FISAL 43AJLSNOD NIFYDIHOS
FIIL
f
PN AL121gy ez |
——
SO DNINVIE
2O FSVT ALrar7yA
JO SIIAL
worL y oL SIVINT |, | Sn 1~ 19 PITIF R SIFODS Ny LI IY 25 Vst ut!l!».{lxl
20 ISVT Yo FIAL ¥ ™ Aowps5iivon T2 SYOXFZ MO IIIT
* by ] ] Y PN
. Kyt QQW.W latd
| KoONZLSISNOD i
N TIRVS T xlm . l% RLI1Qr77A ]
R e —— N ) ) . X 7
_I ALIrrL 25 (PO LITIGHIT7IS e
* Y
Vsorestovsovarvms

(34

' PN T SST
b

3

NOILYITVAT 29
SNIHRYLENG

%

NOILFTITOAT O LNFHIIALSN] Q00D ¥ 70 JIHLS17L 2k D THIING ST T I8
_ T - LVHD MO7S b

~

e

. ‘
o, i
B PR R



RIE Y 2
S

12 4

ONINIVTL FO NI
INOFSI ¥ SFOOL AN
-IF LA 0 79T

L

W SFALIICT0 Ok HNTNALYITE

A

SRS FL
G ISPy TNVLS

SES3L
QoW FIHIY T L

A

SLSFL
LI 2K FAFIHIY

SLSTL
HLSONDVIT

SIS PL
PADLILSY

SLITL
FINTI)ITILN

!

f

!

f

SRISOANINNE .

awvy st || SMIAITLYS
“PANOILSING

FOSHNITL
DI IO ICS

L] STnOIVEIFL

ONIL DO I ~AT5S
\

*w

SLSFL Se57L
iy rrom SL55L
YHEOIIIS | | -FI VS o
& A
Prros SES7 Sex 923 ~
veerd il o3Ho WLOTIINY - —
_ 4
1 T u
SPNEIH D 7L SIIIITII0D T
PHNOLLENFISTO T ONILSTL

4

h

N g

NOILYPRIVAT .
Yo Sroox

SIST) HIHLONY IWOLLPIITVAZ FO S700L : AT LING

AL - LoVHO MOT77

~»



D U RES——

e

H

?INT 7
AL 22IFTIIE

B VeXin 44
_ Qe IS

A

SwwPer PTAL
FAILFRO

Ser2ul

N OrL VY Ve Ide

oS SINI? Forns

A

FAAL Ay 55T

4

3

h\

L3574 ToRD Y

- SIS L
SIS SAHNOILERNSG
FAAL ASED
] Y | SO WP s 200 S 1t
oL SN FIAL
| A23Fra NOlL T 202
FTAL ErZYy) D2i0m>
2820~ noet| | S rros v m sz e “ SHOLL PN T
£ LY 4 * — »
LNIXS INIH TISAL Arrodo,
~ NOLL NDOIY T FhL TS SFS5m
Sl 7 oL LI GO 3o TRUIIACS FIAL
.n.evv{\b\.v\saﬁ P IraInes ﬁ ANILNOD m FohL IHL2F0BO Abssy

1

!

i

LEFL

oy

oI T IS

N’ |~.|||I..< &.Wk(w
T

L
L 70 S20hd m

Yer/ gl FIIN T \Scu

B

SOV A - FIHINVIL

LF I

e
o

A - L&VHo mo7

SUSFL LNFHINTINIV IOVl FTHIVIL A LINSA -

A

.

N




SZS7? |

o

VL TIASRODS WOV
AOIL L DS I OD

Peyo agonors
Bl a-24

Sz

> S25n

NO DA PO

ASNIoS 3.7 NEXDOLSIKY

Auss v\m.v.\n,:\s«_

ASNIONFL 78 oinFs

w NOILYLIIAINOD
A SIXO2S O 0y w
W OLL YL PAIIOD =T areye
ﬂ + Ol o
N/t e
NOLL ORI O MOIL IV Y s - K
[ J
NOLLIIY LT T e
R SyFons wrecttraza| | vorriava Tovys ]
TFyONyYes QPO PLS Frrx ALy
4 4 h A
T Oy NV I Ny e
- N *
H
Rat-F- oA V] SRSV

! }

NOLL bk NPT T TPy !
Y EIT T w

4

e T

WD LD ISLEIR

ADNIRO st

3

T D T SLitvr7 A~

——

I o wo ZXrs

{

(z-'2)
Z7PAXILnt SSPro

1

SF7FOcS5 My

o NOILVIRGT W SHLSTLIVLS AFVINTHT 1T - ZX L7707
o A - LXVHI MO7S

|




11,

26

(iiij) Meaning of educational evaluation,

(1v)
(v)

(vi)

(vii)

Five specific steps involved in the process

of educational evaluation,

Evaluation of the whole child - i,e., of all
aspects of development of the child; a good

evaluation programme should be comprehensive,
Hvaluation is a continuous process,

Uses of evaluation for teachers, pupils

and administrators,

Bducational Bvaluation and Measurement - B

(i)
(ii)

Learning outcomes as behavioural changes,

Vagueness of objectives stated in terms of
changes in knowledge, understandings, etcs;
necessity of stating objectives in terms of

post-instructional behaviours,

Three major techniques of evaluation for
determining learning outcomes - technique
of testing, technigue of observation and

self-reporting technique,
Test-just an instrument of evaluation.

Measurement in education,
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(vi) Measurable and non-measurable learning

outcomes,

(vii) Bvaluation as § Quantitative description of
learning (measurable outcomes)
+ value judgement
and
Qualitative description of

learning (nonmeasurable outcomes)
{ + value judgement,

III, Essential characteristics of good instruments of

evaluation

i, Validity - different types (conceptual)

2, Reliability - different types (conceptual)

3¢ Objectivity.

4, Interdependence of validity, reliability and
objectivity of an instrument of evaluation

(in brief),

5, Usability and other characteristics,
IV, Major evaluation tools and their uses

1, Testing procedures
(a) Oral testing and paper pencil tests.

(b) Achievement tests - standardised and teacher

made tests.

(¢) Performance tests.
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(d) Diagnostic tests,

(e) Intelligence tests and aptitude tests.

2, Observational techniques
(a) Anec_dotal records
(b) Checklist
(¢) Rating scale,

(d) Sociometric technique

3o Self-reporting techniques
(a) Interviews

(b) Questionnaires and inventories.

Relating educational objectives and techniques
of evaluatioﬁ.
Teacher made achievement tests,

- Bssay and objective type tests; improving essay

type questions,

- Different types of objective type tests; their

characteristic advantages and disadvantages.

Relating test items and specific behavioural

objectives : preparation of blue print,

How to set a good question paper?
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VI, Elementary Statistics.in.HEducation.

1, Raw scores

2, Frequency distribution,

3¢ Graphical representation of grouped data,
4, Measures of Central Tendency,

5 Measures of Variability.

6, Fundamental idea of standard scores,

Target Population and Bntering Behaviour

The Programmed Text is specifically prepared
for utilising it as self~instructional material in the
course on 'Hducational Testing and Techni ques of Bvaluation'
for the ByBd, students of the M.S. University of Baroda,
As this university is a purely teaching university,
instruction in B.Bd, is provided only at the Department
of Hducation of the University. Generally, the strength
of B,Bd, class rangesfrom 140 to 170, The M.S. University
specifies the miniﬁum qualification for admission to B.Bd,
Course as thatleither the candidate should possess a
second class bachelor's degree in Arts, Science, Commerce
and Home Science, or he should hold'a bachelor's degree
alongwith teaching experience of 2 years or more in a

recognised institution, The B,Ed, students, in general,

e
N
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can be classified into three groups, viz,, post-graduates
who constitute about 15 percent of the total strength,
first class and second class graduates constituting about
60 percent of the total strength; and graduates with
teaching experience of 2 years or more forming the
remaining 25 percent of it, Further selection of students
for admission to the B.Bd. class is done on the basis of
their pérformance on a test of aptitude for teaching,
tests of English language reading and listening
comprehension, and an oral examination, As English is

the medium of instruction, it is also made sure before
admission that the candidates have studied Bnglish language

as a subject at least at the secondary level,

The Programmed Text does not require any specific
entering behaviour in relation to the content or subject
matter included in it, All that it presumes on the part
of the student is basic ability to read and comprehend
simple HEnglish and ability to carri out fundamental
operations in Arithmetic. Bntering behaviour relatedto

language ability may be stated as follows :

- Students correctly read Bnglish passages

of 5 to 6 lines and answer questions

based on them,
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It may be noted that the entering behaviour related to
language ability is already ensured through the selection
procedures adopted for admission to the course, BEntering
behaviours related to arithmetical ability may be spelt

out as follows ¢

- Students correctly carryout the four
fundamental operations with numbers

involving decimals,

- Students calculate square and squareroot

of a given number,

Terminal Behaviours

Considering the proficiency a B.Ed, student
should acquire, through the course, for carrying out
evaluation work in schools, and in consideration to the
different content areas included in the course, terminal
objectives were specified in behavioural terms, for
the complete course., They were then organised suitably
under different units of the course, The list of
terminal behaviours for the six units of the course have

been presented in the following.



32

Units I and IIX

21e Students will write the definition of 'Bducational

Evaluation in about 2-3 lines,

2, Students will mention in proper order the five
specific steps involved in the process of educational

evaluation,

3¢ Students will specify four uses of evalunation to

teachers,

4o Students will specify two uses of evaluation to

students,

5 Students will specify atleast one important use of

evaluation to administrators,

6o Students will specify the two characteristics of
educational evaluation as (1) it is comprehensive
(2) it is a continuous process, in about 2-3 lines

sach,

7 Students will state the definition of the term

'educational objectives',

8, Students will explain, in 2«3 lines, how evaluation

is a continuous process,



9e

1o,

11,

iz,

13,

14,

15,

\16‘

* 174
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Students will point out, in about 2-3 lines, the

need for making evaluation comprehensive,

Students will specify learning outcomes as actual

changes in behaviour,

Students will specify educational objectives as

expected behavioural changes,

Students will point out the need to specify educational

objectives in behavioural terms,

Students will state atleast two objectives in

behavioural terms for any topic from school subjects,

Students will specify that answers written by pupils
in a test represent the product of certain tasks

performed by them,

Students will write the definition of 'observational

technique of evlitiation' in about 2-3 lines,

Given the definition, students will recognise that

it refers to self-reporting technique,

Students will explain in 23 lines, the way in which
educational objectives be stated for the purpose of

evaluation in specific instructional situations,



34

t 18, Students will give reason as to why educational
objectives may not be stated in terms of changes in

knowledge, understanding, etc. for evaluation purposes,

19, Students will recognise the relationship between

testing, measurement and evaluation,

20, Students will recognise that there are both measurable

and non-measurable learning outcomes,

21, Given a list of statements of objectives, students
will pick out those which have been stated in terms

of observable behaviour,

22, Students will recognise whether a given statement of

objective specify the expected level of performance,

2%, Students will name the three techniques of evaluation

used in schools.

o4, When the description of a situation of evaluation is
presented students will name the particular technique

of evaluation employed,

Unit III

.25, Students will give the definitiomsof the terms validity,

reliability and objectivity in about 2-73 lines each,
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27

" 29

30.

31

32

35.

35

Students will name the four characteristics one
should look for while choosing a particular

instrument of evaluation,

Students will specify the relationship between the
reliability of a test, marks obtained by a student
on a test, and amount of learning represented by

the marks obtained,

Students will give the definitions of the four types

of validity, in about 3-4 lines each,

Students will point out the four practical aspects
to be considered while selecting an instrument

of evaluation,

Students will recognise the relationship between the
three characteristics of an instrument, viz,, validity,

reliability and objectivity.

Students will recognise that both reliability and
objectivity refer to the same aspect, namely,

consistency of scores.

Students will explain, in about 2-3 lines the

meaning of reliability in terms of errors of measurement.

Students will recognise that there cannot be an

instrument which is perfectly valid, reliable and

objective,
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34, Students will recognise the dependency of validity -

on reliability and objectivity,

35. Given a situation describing the particular purpose
for which an instrument of evaluation has to be
selected, students will name the type of validity

to be looked for in the instrumenf@

36, Students will define the three types of reliability,
viz,, split-half, test-retest, and equivalent form,

in about 2-3 lines each,

Unit IV

37, Students will recoghise that performance tests involve

dealing with objects,

-38, Students will state atleast two uses of oral tests

for teachers, in about 2-3 lines each.

*29, Students will point out the difference between verbal

and non-verbal tests in about 2 lines,

.40, Students will state, in about 2-3 lines, the purpose

of using an achievement test,

41, Given the definition, students will recognise that

it refers to diagnostic tests,
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43,

4l

45,

“470

48,

~49,

37

Given the uses of different types of tests, students

will pick out the one that refers to aptitude tests,

Students will point out that observational techniques

are, in general less objective,

Students will point out that observational technigques,
generally, provide only qualitative description of

behaviour,

Students will recognise that particular type of tool,
such as a rating scale, may be used under all the

three techniques of evaluation,

Students will recognise the relationship between
teacher-made tests and instruction provided in the

schools,

Students will recognise that particular aspect to be
evaluated as the basis for selecting a specific tool

of evaluation,

Students will define sociometric technique as a
method of determining social relationships among

the members of a groupe.

Students will define, in about 2«3 lines, intelligence

test in terms of its uses,
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500 Given a list of tools of evaluation and a 1ist of
their characteristics, students will match each tool

with the eoerresponding characteristic.

51. Given the description of an evaluation situation,
students will name the specific tool of evaluation

that should be used.

52, Students will specify the three characteristics of

a standardised achievement test, in 2-3 lines each,

530 Students will give three reasons, in about 2 lines
each, as te why results obtained on different

teacher-made tests cannot be compared,

~544 Students will explain, in about 8«10 lines, with twe
illustrations as to how tools of evaluation other
than achievement tests can be used by the teacher

for improving his teaching,

Unit V

550 Students will point out the need to formulate

standard answers to essay type questions,

56, Students will specify the purpose of using essay

type questions in an examination.
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575 Students will recognise the relationship between

58,

59,

60,

61,

62,

choices in a question paper and its validity,

Students will point out, in 2~3 lines, how multiple

choice items are superior to true-false items,

Students will compare completion type tests with
other objective type tests regarding the scope for

guessing,

Given a list of statements specifying characteristics
of either essay type of objective type tests,
students will identify those related to essay type
tests and objective type tests, and mark them

suitably,.

Students will give two reasons, specifying each
in about 2-3 lines, as to why a question paper should

contain both objective type and essay type questions,

Students will write two uses, each in 2<3 lines,
of a table of specifications (blue print} to the

teacher in preparing a good question papefG

Unit VI

634

Students will name the three measures of central

tendency;



6k,

65,

664

i670

\70 -

71,

72,

73

4o~

Students will define the terms mean, median and

mode in about 5%-4 lines each,

When class intervals are presented, students will
recognise whether they are specified in terms of

actual limits,

Given a set of class intervals, students will find

out the length of class interval,

Students will write, in 2-3 lines, the meaning of

'measures of central tendency!,

Students will name the threce measures of variability,

Students will write, in 2-3 lines, the meaning of

‘measures of variability',

Students will define the term 'range'! of a set of

scores, in 2-3 lines,

Students will specify the percentage of scores
considered in calculating the quartile deviation

and the standard deviation of a set of scores,

Given a set of raw scores, students will find out

the range,

Given a set of raw scores, students will calculate

the mean, the median and the mode.
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~The Students will name the two ways in which a frequency

distribution can be graphically represented.

75« Given a set of 40 to 50 raw scores and the first
class interval is specified, students will form the
remaining class intervals and find out the frequency

of each class interval,

.76, Students will write, in 2-3 lines, the use of

converting raw scores into standard scores,

~77+ Given the raw scores and other necessary data,
students will calculate the standard scores in two
subjects, and determine the subject in which the

performance is better.

Criterion Tests

Suitable test items have been developed to
cover all the terminal behaviours for the Programmed Text,
These test items are set into six criterion tests which
correspond to the six units of the Programmed Text. These
criterion tests have been given in Appendix 'A', However,
a brief description of the item types included in these
tests is presented here, About 90 percent of the items

in each test are of objective type. EBven the essay type
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items require the students to write only short answers,
Further, for such questions, the length of the required
answer and the number of points to be included in the
answer are clearely specified in order to make them as

objectively scorable as possible,

Example
i, Give three reasons as to why results obtained on
different teacher-made tests for the same subject

cannot be compared, {Specify each reason in 2.3

~

lines only).

The objective type questions include a vide range of
item types in order to cover the different objectives
specified, These item types are listed below,

A, Multiple choice items

‘Bs Completion items

LCe¢ True-False items

D, Matching items

E. Recognition items



43

Examgle

I. In the following are given a list of objectives,

some of which are stated in behavioural ferms while

others are not. Read each statement carefully and

encircle the serial nuuber of the objectives which

have been stated in behavioural terms,

1.

2.

3

‘te

Student appreciates the music,

Student draws the diagram of the electric.éircuit

without any error,
Student knows the meaning of the term ‘'velocity',

Student states in writing the definition of

the term 'density!,

F, Direct questions requiring answers in the form of

'Yest! or 'WNo!,

BExammle

1, Does the validity of atest guarantee its reliability?

(Write only 'Yes!' or 'No!').

G« Interpretive exercise

These items require the student to interpret a

situation presented and express his answer in a word

or two.



44

Examples

1, You find that a particular aspect of behaviour of
a student cannot be evaluated by observing the
student at a particular time. And, it has to be
evaluated through certain incidenfs as they take
place during the course of several days, What tool
of evaluation will you use in this situation?

(Write only the name of the tool)

2, You have to select students for a new branch of study
which they have not studied earlier, For this you
want to test the students to make sure that the
selected students would succeed well in their future
performance. What type of validity is essential in

such a test? (Specify the type of validity)

In addition to the six criterion tests,
a comprehensive test covering all the six units of the
course im prepared, This test also includes all the i@em
types‘described above and covers a representative sample

of the objectives set for the complete course,

Format and Style

Several types of formats have been adopted in

presenting the frames and correct answers in a programmed
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text, In the present case, frameshave been presented

in between horizontal lines; and, the correct answer to
the question asked in a frame is given immediately after
the frame, Students are provided with a card for
covering the correct answer and also a sepgrate response
sheet., In the response sheet, frame numbers are
specified and the necessary space is provided for writing
the answers, Students read each frame covering the
correct answer with the card provided, write their own
answers in the response sheet and compare the answer with

the correct answer provided in the programmed text,

Suitability of a preéentation format has to be
considered in view of the style of programming adopted,
The present Programmed Text has been written in the
linear style, although it is not a linear programme of
the traditional Skinnerian type such as the one written
by Holland and Skinner (1961), Any how, the programme
style is basically linear only as all the students have
to proceed through the same sequence of frames, The
style of programming adopted in writing the present
Programmed Text bears certain similarities with the one

followed by Popham and Baker (1970),
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A question may arise as to why a linear style
has been preferred for branching style of programming,
However, linear style has been adopted in the present
" case because of certain specific reasons, An advantage
that is acclaimed in favour of branching style is that
it is more adaptive in its structure for individual
differences among the students regarding content mastery.
Obviously, a programme written in the linear style does
not providé for the above in its structure. However, it
may be noted that in the present case, as has already been
pointed out, practically no entering behaviour is presumed
on the part of the students for using the Programmed’ Text,
This rules out, therefore, the possibility of any
fundamental difference among the students in respect of
the content prerequisites for using the Programmed Text,
Secondly, it is, generally, assumed that branching style
accomodates individual differences in learning ability of
students by including remedial frames, But, it should be
noted that when a uniform entering behaviour in respect
of content mastery is assumed, the purpose of remedial
frames boils down to providing explanations as to why
a particular answer chosen by a student is incorrect,
and leading him to the correct path, This remedial purpose
can, perhaps, be achieved in a more economical way by

making some departures in the set patterns of frame



47

construction and organisation in the linear style, In
the present Programmed Text, this has been accomplished
by interpolating suitable explanatory material in between
the frames or as part of succeeding frames. Illustration
of how this has been accomplished is presented in a

forthcoming section entitled 'extra-frame material!,

Frame Components

Bach frame in the Programmed Text, including
the correct answer, may be taken fto consist of four
main components, These components can be clearly made
out in the folloﬁing example of a typical frame in the .

Programmed Text,

Examgle

86,% Thus, a test may be considered as reliable if the
scores obtained are comnsistent over two equivalent

forms of the test,

That is, here, reliability is specified in terms
of cy of scores over two equivalent forms
of the test,

(Write the missing word in the above sentence in the

answer sheet)

The correct answer is ¢ consistency

¥This is the frame No., as it appears in the Programmed Text,
This point may be noted regarding examples of frames
appearing in the forthcowing pages also,
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The first component consists of one or more
sentences presenting some information, This is followed
by a question which forms the second component, The
third component consists of instruction given to the
students (put in parantheses) as to the way they should
write their answer, The correct answer given immediately
after each frame constitutes the fourth component, The
third component, viz,, instruction to students, which is
not generally found in the programmes, has been included
in the present case for certain specific reasons, First,
the frames in the ¥Frogrammed Text include a variety of
gquestion types requiring different types of answers from
the students; and, it is, therefore, necessary to
instruct the students suitably within each frame as
uniform instructions in the beginning of the Text may
not suffice, Secondly, after a student has read a frame
and thought over the answer, if specific instructions
are not provided therein, he would be required to think
of the way in which he has to write his answer, This
would obviously mean sidetracking him from his thinking
about the learning material, On the other hand, when
the student is clearly instructed in this régard in
operational terms, it would facilitate the organisation
of his answer without additional strain on him, Thirdly,

since the correct answers would have been given in
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a specific way, it would be easier for the student to
compare his answer with it if he is. directed to write

his answer also in the same specific way,

Frame Structure

The term 'frame structure' has been used to
mean the specific types of questions included in different
frames of the programme, Programmes written in the
traditional linear form as the one by Holland and Skinner
(1961) adopt completion type question as the uniform type
of frame structure, The assumption made for using this
frame structure uniformly is that students learn better
if they have to construct their own answers instead of
simply choosing the correct answer from a given set of
answers, Further these questionsvwould be such that
students are required to write restricted responses of
only one or two words; and, accordingly direct questions
fequiring construct responses but longer ones are not
included, On the contrary, programmes in branching style,
almost 2s a rule, use only those types of frame structures
which require students only to select the correct answer
from a given set and not to construct on their own,
However, in the present Programmed Text, the frame

structure does not fall in line with the traditions of
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any one style of programming., Different types of
gquestions are used, although completion type questions
would be more frequently found than the other types.
Examples of different type of frame structures appearing

in the Programmed Text are presented in the following :

Example 13 Long answer type

103. Obviously, our experience would suggest that we
cannot expect the different teachers to give
same marks for an answer to such a question, That
is; scoring of answers to such questions may not

be objective,

But, why do different teachers assign different

marks to the same answer?

(Write your answer in one sentence in the answer sheet)

You are right if your answer is similar in meaning to the
following ¢

Because, teachers differ in their dgfnioﬁ about the
correctness or suitability of the answer given by the
student, ’

ﬁxamplé 2 z 'Yes' or 'No' or Alternate answer type

109, Now, for‘measuring the learning outcome teacher
has to assign specific numbers which should
indicate the actual amount of learning that has

taken place,
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performance?

(Write 'Yes' or 'No'!' in the answer sheet)

The correct answer is 32 No

Bxample 3 s Multiple Choice type

by, Suppose, you have taught two pupils, 'X' and 'Y°',
with the above objective in view, After teaching
you ask them to write the summary., You find that
both 'X' and 'Y' have written the summary. But,
'Xt has written it in 5«6 lines bringing out all
the five ideas in the poem while 'Y' has written
it in about 15 lines although he has not mentioned
all the ideas, Who has achieved the objective

X' or 'Y'?

Possible answers to this question are ¢
(A) b4

(B) tyt

(C) We cannot decide

(Indicate your answer by writing (A), (B) or (C) in the

answer sheet) o S

The correct answer is s (C)
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Bxample 4 : Completion type

9, We may also adopt a different procedure of
obtaining answers, Instead of asking the students
to supply the answers we may ourselves give a few
possible answers and require the student only to

the correct one,

(Write the missing word in the above sentence in the

answer sheet)

The correct answer is ¢ 1recognise

Long answer type quesfions have been included in such
situations where the students need greater freedom to
express their answers which would conform to the correct
answer only in the theme and not in the structure. For
instance, in a situation of the type appearing in

Example 1, given above, a question requiring restricted
response may not be appropriate, Similarly, in Example 3,
presented above, it can be observed that multiple choice
question is more suitable than any other type. Thus, the
frame structure in each situation has been decided on the
basis of the suitability of a particular type of gquestionj

no set pattern or rule has been followed in this regard,
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Extra~frame material

One would frequently come across, in the
Programmed. Text, some material presented in between two
frames, This material is, here, referred to as
textra-.frame material', Such material has been included
with certain specific purposes, The first purpose is
to provide explanation, wherever necessary, as to the
correctness or otherwise given by the student to a specific
frame., Secondly such material has been provided in
certain places where it would help the learner consolidate
the points that have been learnt in the previous frames,
Thirdly, extra-frame material are used to bring in
continuity in the sequence of frames and to relate newly
learnt material with behaviour already acquired, 1In
several situations, the extra-frame material also help
establish rapport with the student and maintain his

motivation,

Response Mode

Although, frame structure has not been kept
uniform, the response mode is uniformly 'overt'! in nature.
For each frame, whether the question in it is completion

type or multiple choice type or any other, the student

A
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has to indicate in writing his answer on the response
sheet, Then, he compares his answer with the correct
answer provided in the programme., He proceeds to the
next frame if his answer is correct; but, if his answer
is incorrect bhe reads the previous frame or frames again,

understands the point, and then proceeds further,

Frame Size

A major principle envisaged in linear programming
is to make the frames as small as possible., In writing
frames, in the present Programmed Text, this principle
of small steps has not been strictly followed. One would
frequently find several large sized frames in the Text,
However, 'a closer scrutiny of the frames would reveal
that the difference in size is only in respect of the
space occupied; but, each frame strictly presents only
one single point for learning, This aspeet can be clearly
observed in the following three successive frames in the

Programmed Text, which are apparently of different size

but each of them convey only one point for learning,

117, In such cases as explained above, we may record
the incident or anecdote when it happens, From
these recordings we may finally, evaluate the

4 particular aspect;
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Tools of this type where information is provided
in terms of records of anecdotes are called

@

(Write the missing words in the above sentence)

The correct answer is ¢ anecdotal records

118, Suppose,\you find that a pupil in the school always
remains sepqrate from others and tries to avoid
taking part in any group activities, In other words,
you find the pupil socially not well adjusted, In
order to make him better adjusted you have organised
certain programmes through which the student may
try to change his behaviour, Suppose you want to
evaluate the changes in behaviour of this student

through observation,

Can you determine the changes in the pupil's
behaviour, particularly regarding his loneliness,
by observing just once only?

(Write 'Yes' or 'No' in the answer sheet)

The correct answer is ¢ No

Obviously, we cannot say anything by observing him just
once, Because, changes in such aspects do not take place
all of a sudden,

119, As we know, at the school the pupil gets several
situations where he may either mix with others
or stay alone,
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Therefore, in order to determine the change in
the pupil's behaviour we may fécord the several
incidents-or anecdotes which describe whether
the student remained alone or he made any
attempt to mix with others,

This record may be considered as an

©

(Write the missing words in the above sentence)

The correct answer is ¢ anecdotal record

Prompts

Prompting is a basic technique employed in frame
writing with a view to helping the student arrive at the
correct answer for the question posed in the frame, In
the present Programmed Text all the different types of

prompts such as thematic prompts, formal prompts and

visual prompts have been used considering their suitability
in the particular learning situation, Following are three
frames from the Programmed Text, which include thematic,

formal and visual prompts, respectively,

Example 1 : Thematic Prompt

76 Again, in the measurement of length, volume,
weight, ete,, we know that the amounts of changes
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are specified by assigning specific numbers such
as 2 ft,, 20 litre, 3 kg., etc.

Similarly, learning outcomes are measured by

assigning specific x which indicate
of in the students®

behaviour,

(Write the missing words in the above sentence in the

answer sheet)

The correct answer 'is § numbers; amount or quantity
of changes

BExample 2 2 Formal Prompt

63 Another method adopted under the supply type is
that students are presented with a statement in
which one or two words would be missing, And
they are to complete the statement by supplying

the missing word or words,

Tests consisting of this type of items are known
as tion tests,

(Write the missing word in the above sentence in the

answer sheet) .

The correct answer is ¢ completion
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Example 3 ¢ Visual Prompt

91. As in this case, reliability is checked by
splitting the test into two and considering the
scores on each half It is referred to as

reliability.

(Write the missing word in the above sentence in the

answer sheet)

The correct answer is ¢ split-half

In certain frames, if found necessary, a combination of
thematic and visual prompts or a combination of formal
and visual prompts have been used, However, the basic
principle of fading of prompts as the student makes
progress towards the criterion frame has been strictly

followed,

Frame Sequence

It is stated almost as a rule that ffames in
a programme should be arranged in a logical seqguence,
However, differeﬁt approaches of frame sequencing have
been evolved, each approach being quite logical = as well,

The two major approaches of frame sequencing adopted in
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linear programmes are 'ruleg! and 'egrule', In the
ruleg system it is considered advahtageous to present
the rule first and then give or get the student give
examples, On the other hand, in the egrule system it is
preferred to present a series of examples first and then

to get the student derive the rule for himself,

In the present Programmed Text, generally, the
egrule system has been adopted, It has been done so
because the concepts in the material being presented are
completely unfamiliar to the target population; and it is
assumed that in such situations the egrule system would
work better than the ruleg system, Furthermore, the
research evidences also strongly suggest that the egrule
approach undoubtedly enhances the learning, retention
and transferability of material (Davieé, 1972}, However,
no orthodoxy is kept in the adoption of the particular
frame sequencing system, In certain instances, ruleg
system has also been adopted considering its suitability;

but, these are very few in nurmber,

Types of Frames

Frames are the basic units of any programmed

learning material, Since by reading the programme a
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student's behaviour gets transforméd into terminal.
behaviour status from entering behaviour status, frames

may be called the basic units of the process of behaviour
change. In a programme, the frames would, therefore, be

of different nature corresponding to the sequential
position they occupy in the behavioural change process,
Frames can be, broadly, classified into teaching frames,
practice frames and review frames considering the

purposes they serve in the 1eafning process, Following

are two teaching frames appearing in the present Frogrammed

Text,

Exéﬁplé 1

70. That is, we may say that different Efocédﬁfeé may
have been adopted in the integﬁrétatidn of scores.
for different groups of students., For instance,
in one group a score of 60 may be considered as

good, while in another group it may be in the

average level,

Thus, grades on different teacher-made tests cannot

be compared as they may not adopt a standard
for : of scores,

(Write the missing words in the above sentence in the

answer sheet)

The correct answer is ¢ procedure for interpretation
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Exémgle 2

90, This implies that the total scores of the students
on each half should be consistent,

s

Thus, here, reliability of the test is specified
in terms of the in scores over two

halves of the same test,

(Write the missing word in the above sentence in the
answer sheet)

The correct answer is 2 consistency

These frames are essentially carriers of new learning
material and they, generally, include suitable prompts,.
The practice frames serve the purpose of strengthening
the associations already established, Such frames are
essential to make the learning durable, In the present
Rrogrammed Text such frames have been profusely used,

Following are two examples of practice frames,

Example 1

18, Or, in other words, we may say that educational
evaluation is the process of determining the
to which __ o '
have been achieved,
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(Write the missing words iﬁ@he above sentence in the

answer sheet) .

The correct answer is % extent; educational objectives

Exaﬁglevé

137, We also noted that both characteristics, reliability
and objectivity, relate to the same aspect of
measurement, némely, . in scoring., And,
that is why objectivity is also referred to as

inter-scorer .

(Write the missing words in the above sentence in the

answer sheet)

The correct answer is ¢ consistency; reliability

Review frames are included to serve the purpose of

consolidation of the associations established, They also
help the student see the relationship between the various
points they have already learnt in the preceZding frames,
Two examples of review frames appearing in the Programmed

Text are presented below 2

EXaggle 1
61, Thus, objective tests can be broadly classified

into two types, These two types are ¢
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1. ' " type tests,

2; B type tests,

(¥rite the missing words in the above sentence in the

answer sheet) = . .

The correct answer is ¢ 1, supply; 2, selection

Example 2

724

Thus, in order to study the general achievement
level in variousxschool subjects for large groups
of students, such as all those belonging to

a partiéular age group or class, we need a test

with the following qualities.

1, It should be prepared with reference to

a standard set of o

2. It should adopt standard procedure of

-

3¢ It should adopt standard procedures for
of scores,

Tests of this type are generally known as
tests of achievement,

(Write the missing words in the above sentences in the

answer sheet)

The correct answer is § objectives; testing;

interpretation; standardised
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Bvaluation and Revision

Frames for the present Programmed Text were written
following the specifications described in the preceding
sections regarding the nature of frames, their sequence
and presentation, The first draft of the programme written
with these specifications was edited by an expert (the
guiding teacher) from the point of view of content as well
as programming principles, Alongwith the programme the
criterion test for the different units were also scrutinised
for their content validity by the expert keeping in view
the terminal behaviours specified for the respective
programmed units, Whenever, a need was felt, the frames
were also discussed with other knowledgeable people in the
fieid of educational evaluation. As a result of these
discussions and editing made by the expert several
modifications were made in the structure of the frames
as well as their presentation sequence. Another aspect
~of the frames that was checked during editing was regarding
the language of the frames, The language was made as
simple as possible so that differences in language ability

would not interfere in learning process,

Tryout Study ¢ The edited programme was tried out on

a group of ten B,Ed, students of the M.S,

University of Baroda, These students were chosen randomly
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from all the students admitted to the B,Bd, class during
that year, It was made clear to these students beforehand
that for the particular course, viz,, Educational Testing
and Techniques of Bvaluation, they should read only the
programmed learning material given to them and not any -
other text. Before giving the Programmed Text, the students
were oriented about the nature of the learning material
and the procedure of using it. Students were to study the
material during the regular classhours allotted for the
particular course, The Programmed Text was presented to
the students unitwise; material for each unit was given
away to the students after they completed the particular
unit, At the end of each unit the corresponding criterion
test was administered, ®Performance on these criterion
tests constituted the periodical assessment for the
students, The six units of the Programmed Text were

covered in one full semester,

Difficulties encountered by the students regarding
the language, frame sequence and the like were noted.
Arrors committed by the students on the programme frames
were analysed, Error analysis was also done for each
item of the criterion tests., The average scores obtained

by the students on different criterion tests have been

presented in Table 2.1
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Table 2,1

Mean Percent Scores on Criterion Tests

Unit No. I I1 I1I Iv \' VI
M cmpe T 68,0 TL1 69,9 73.0 6202 59.6

Based on the analysis of errors on programme frames and

on criterion test items, and also considering the
difficulties reported by the students, the programme frames
were revised, HRevision was effected regarding the
language, the frame sequence, structure of certain frames
and other related aspects, Wherever found necessary

frames were splii into smaller ones and also additional
frames were introduced,’ The Programmed Text after the
revision was made ready for being used in the next phase

of evaluation, namely, the validation experiment which

would be described in the following chapter,

- o - o -
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