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ABSTRACT
The learning is classified into three domains viz., cognitive domain, affective domain and psychomotor domain. Each
of the domains was further classified into sub domains. The sub domains of the cognitive domain include knowledge,
comprehension, application, analysis, synthesis and evaluation starting from the simplest behavior to the most complex. A
research study was conducted to compare the effectiveness of two instructional methods namely, programmed
instruction(PI) and lecture method in terms of changes in the cognitive domains of extension functionaries on the subject
‘climate change, impact, mitigation and adaptation strategies in agriculture. As part of the study, an attempt has been made
to develop a scale to measure the cognitive domain of extension functionaries on climate change. The validity of the scale was
established using content and construct validity (internal consistency technique was used). Values ranged from 0.596 to
0.899. The test retest reliability (0.681) and split half reliability (0.829) were used to established reliability of the scale. The
norms of distribution of cogntive domain scores obtained by using developed scale was also established. When the scale was
used to measure the cognitive domain of extension functionaries, the frequency distribution and the graphic presentation
(distribution and ogive) showed the distribution having approached normal curve. The values of measures of central
tendency, variability, divergence normalcy and test of goodness of fit also indicated the normal distribution of the
frequencies. The scale developed was objective and a useful tool for the researchers and extension functionaries.
Key words : Cognitive domain, Knowledge, Comprehension, Application, Analysis, Synthesis, Evaluation,
Reliability, Validity, Norms of distribution, Goodness of fit

The cognitive domain according to Bloom,
1956, involves knowledge and the development of
intellectual skills. This includes the recall or
recognition of specific facts, procedural patterns, and
concepts that serve in the development of intellectual
abilities and skills. There are six major sub domains of
the cognitive domain viz., knowledge, comprehension,
application, analysis, synthesis and evaluation starting
from the simplest behavior to the most complex.
Knowledge is the ability of the learner to recall data or
information; comprehension is the ability of the learner
to understand the meaning, translation, and
interpretation of information and instructions;
application refers to the ability of the learner to use a
concept in a new situation; analysis is the ability of the
learner to separate material or concepts into component
parts so that its organizational structure may be
understood; synthesis refers to the ability of the learner
to build a structure or pattern from diverse elements;
evaluation refers to the ability of the learner to make
judgments about the value of ideas or material. This
categorization of the cognitive domain can be thought
of as degrees of difficulties. That is, the first ones must
normally be mastered before the next ones can take
place.
A research study was carried out to compare
the effectiveness of two instructional methods namely,
programmed instruction (PI) and lecture method in
educating the extension functionaries. The
effectiveness was measured considering the changes
occurred in the cognitive domain of the learners. The
subject selected for the study was climate change, its

impact, mitigation and adaptation strategies in
agriculture. This subject was selected for two reasons
viz., (a) its importance in recent times and (b) to serve
as a new subject to test the impact of methods on
cognitive domains of learners. In this background, one
of the requirements was to develop a suitable scale to
measure the cognitive domain of extension
functionaries on climate change, its impact, mitigation
and adaptation strategies in agriculture.
METHODOLOGY
In the process of development of scale, the
steps followed were selection of items relevant to the
subject and determining reliability and validity.
Selection of the items : As a first step, a
comprehensive content on the subject climate change,
its impact and mitigation as well as adaptation
techniques was prepared through extensive review of
literature and in consultation with the experts.
Considering the subject, appropriate items for each sub
domains of cognitive domain were prepared. To
finalize the items for inclusion in the scale firstly,
relevancy rating for each item was obtained from 60
judges. Secondly, items were transformed into question
format and pre tested in the non sample area with 48
respondents for item analysis. Based on difficulty
index, discrimination index and point bi-serial
correlation coefficients, 30 items were finally selected
(five items in each sub domains) based on the relevancy
rating above 0.70, difficulty index range 33.70 to
98.91, discrimination index range 0.063 to 0.219, and
significant correlation in point bi-serial correlation.
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The finalized scale is given in annexure.
Reliability and validity :
Reliability of the scale: The developed scale was
administered to 60 extension functionaries in the non
sample area to determine reliability and validity. Two
types of reliability tests were used namely, test-retest
reliability and split half reliability. The ‘r’ values
obtained were 0.681 and 0.829 respectively. In both
the methods, the ‘r’ value was significant at 0.01 level
of probability indicating that the developed scale is
reliable.
Validity of the scale : To ascertain whether the
instrument measures what it is designed to measure,
two types of validity tests namely, content validity and
construct validity were done. The scale items were
based on the extensive review of literature, opinion of
the judges, discussion with the experts and resource
personnel. Thus, the content validity of the scale is
established. To analyse the construct validity, the
scores of each of the cognitive sub domains were
correlated with the score of overall cognitive domain.
The ‘r’ values obtained were 0.660, 0.810, 0.898,
0.596, 0.899 and 0.773 for knowledge, comprehension,
application, analysis, synthesis and evaluation
respectively. All these coefficients were significant at
0.01 level of probability indicating the higher validity
of the developed scale.
RESULTS AND DISCUSSION
The standardized scale was used in the experiment with
two methods of instruction namely, PI method and the
lecture method applying the Solomon four group
research design. In each method of instruction, the
design requires six sets of experimental subjects. In the
present study, 30 subjects were considered in each set
and hence, 180 per an instructional method. Totally 360
experimental subjects constituted the sample for the
study. The comprehensive cognitive domain score
(summation of all the sub components) for each
experimental subject was worked out. For these scores,
the norms of distribution, measures of variability,
measures of divergence normalcy and testing of
goodness of fit were carried out and presented as under.
Norms of distribution : Based on cognitive domain
scores of 360 respondents, norms of distribution were
worked out namely, (a) frequency distribution, (b)
measures of central tendency, (c) measures of
variability, (d) measures of divergence normalcy and
(e) testing the goodness of fit.
Frequency distribution : The cognitive domain
scores obtained were grouped into ten groups with an
interval of 10 units. The frequency, cumulative
frequency, cumulative percentage and smoothed
frequency of the respective classes were worked out as
suggested by Anastasi, 1976. The details are furnished
in Table 1.

Table-1
Frequency distribution of cognitive domain
scores for 360 observations
CI
> 100
90-100
80-90
70-80
60-70
50-60
40-50
30-40
20-30
10-20
0-10
<0
Total

MP Frequency Cum.freq.

95
85
75
65
55
45
35
25
15
5

5
10
18
34
55
77
65
54
29
13
360

360
355
345
327
293
238
161
96
42
13

Cumulative Smoothed
percentage
freq.
100.00
98.61
95.83
90.83
81.39
66.11
44.72
26.67
11.67
3.61

1.67
5.00
11.00
20.67
35.67
55.33
65.67
65.33
49.33
32.00
14.00
4.33
360.00

For conveying an accurate conception of the shape of
frequency distribution of 360 cognitive domain scores,
two types of graphic presentation such as frequency
and cumulative frequency curve (Ogive) were drawn.
Figure-1 indicates a theoretical normal curve
superimposed on smoothed frequencies in the figure
was symmetrical, closely resembled normal
probability curve. The cumulative percentage curve is
shown in Fugure-2. The figure drawn was quite regular,
thus, indicating that the score obtained by cognitive
domain scale followed normal distribution.

Fig.1 Observed and smoothed frequencies with normal
curve superimposed on smoothed frequencies of
cognitive domain scores

Measures of central tendency : Three measures of
central tendency for cognitive domain scores of 360
experimental subjects were worked out. The mean was
42.25 with median 41.67, and mode 41.67. The
differences in the measures of central tendency were
very meager. Thus, the three measures indicated that
the cognitive domain scale followed approximately
normal distribution.
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Fig.2 Cumulative percentage (Ogive) curve of cognitive
domain scores

Expected

Fig.3 Observed and expected frequencies with normal
curve superimposed on expected frequencies of
cognitive domain scores

Measures of variability: The three measures of of ‘proportion below’ (column 6 represents the total
variability viz., range, quartile deviation and standard area below ‘Z’ point and was obtained by standard
deviation were worked out. The range was 98.33, the score (Z) with the help of ‘The Normal Probability
Q1 (25th per centile) was 28.33 and Q3 (75th per Integral’ Table III of Fisher and Yates, 1948. The data
centile) was 55.00. The Q value was found to be 13.34. presented in columns 7 ‘proportion between’
The standard deviation was 19.31.
represents the total area within the class. The expected
Measures of divergence normalcy : The skewness frequency for each class was obtained by multiplying
and kurtosis were worked out as suggested by Garrett, the entry of column 7 by n (360). The computed value
1965 considering the cognitive domain scores of 360 of chi-square was 8.09 corresponding to table value of
experimental subjects. The skewness value was found 14.067 at 0.05 level of probability indicating that the
to be 0.38 indicating that it is approximately symmetric hypothesis of normality is accepted for frequency
and approached normality of the curve. The kurtosis distribution of 360 cognitive domain scores. Normal
was found to be -0.09 indicating the distribution was theoretical curve superimposed on expected
slightly leftokurtic. Thus, both the values of skewness frequencies is presented in Fig 3.
and kurtosis pointed out that the distribution of 360
The norms of distribution of these scores
cognitive domain scores followed normal distribution. indicated that the data follows normal distribution,
Testing the goodness of fit : A normal distribution was hence lends itself for application of parametric tests for
fitted for observed and expected frequencies in each statistical analysis of data.
class were obtained as furnished in Table 2. Each entry
Table 2
Computation of Chi-square goodness of fit for testing normalcy of distribution
for cognitive domain scores of three hundred and sixty observations

(1)

Observed
Frequency
(fo) (2)

90-100
80-90
70-80
60-70
50-60
40-50
30-40
20-30
10-20
0-10
Total

5
10
18
34
55
77
65
54
29
13
360

CI

(3)

X=ULZ=X/Sd
X̅
(4)
(5)

Proportion
below
(6)

Proportion
between
(7)

100
90
80
70
60
50
40
30
20
10

57.75
47.75
37.75
27.75
17.75
7.75
-2.25
-12.25
-22.25
-32.25

0.0013949
0.0067557
0.024998
0.074934
0.17879
0.34458
0.45224
0.26435
0.12507
0.04746

0.0053608
0.0182423
0.049936
0.103856
0.16579
0.20277
0.18789
0.13928
0.07761
0.04746

UL

2.99
2.47
1.96
1.44
0.92
0.40
-0.12
-0.63
-1.15
-1.67

x 2 = 8.09 NS

df = 7

Expected Rounded off
(f -f )2 / fe
frequency to highest (fe) o e
(8)
(9)
(10)
1.93
6.57
17.98
37.39
59.68
73.00
67.64
50.14
27.94
17.09

2
7
18
37
60
73
68
50
28
17
360

4.50
1.29
0.00
0.24
0.42
0.22
0.13
0.32
0.04
0.94
8.09
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fo
UL
X
Z
Sd
X̅
n
fe

=
=
=
=
=
=
=
=

Observed frequency
Upper limit of class interval
Deviation from mean
Standard score
Standard deviation
42.25
Sd = 19.31
Number of frequency = 360
Expected frequency obtained by
multiplying in column 7 with n
df = (K-3) K = No. of classes
Proportion below = Total area under normal
curve falling below the standard score values Z values
Proportion between = Total area within the class
interval

15

CONCLUSION
The scale developed to measure the cognitive domain
of learners on climate change, its impact, mitigation
and adaptation measures proved to be standardized and
objective one, by different methods of reliability and
validity and also by norms established to the
distribution of scores. The scale developed can
therefore, be a useful tool for the persons engaged in
measuring the cognitive domain of individuals. The
scale lends itself for application of parametric tests for
statistical analysis of data. Further, the sub domains
which need more attention for achieving better
understanding of the subject can be understood by the
extension functionaries and focused attention can be
given during their educational activities.
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Annexure
Scale to Measure the Cognitive Domain of Extension Functionaries on Climate change
Knowledge : (Five marks. Each question carries one mark)
Mention any two green house gases that causes climate change a._________ , b._________
What is the rate of increase in global temperature for every decade? (Encircle the correct answer)
1. 0.18oC
2. 0.13 oC
3. 0.19 oC
4. 0.31oC
3. Name any two weather parameters a._________ , b._________
4. In which area the nutrients should be applied to enhance the nutrient use efficiency? (Encircle the correct answer)
a. On the soil surface b. At the root zone c. Near the crop
d. None of these
5. Mention any two uses of mulching in mitigating the climate change a._________ , b._________
I.
1.
2.

II. Comprehension: (Five marks. Each question carries one mark)
6. What is the expected raise in temperature level in the next five decades (50 years)?
7. Give one example for the beneficial effect of climate change
8. How the quantity of greenhouse gases emitting from the livestock sector can be minimized? (Indicate any two)
a._________ , b._________
9. Which are the two fertilizers provide draught tolerance capacity to the crops? a._________ , b._________
10. Name two important crops that can be taken up during late onset of monsoons a._________ , b._________
III. Application : (Five marks. Each question carries one mark)
11. Name any two efficient techniques that reduces evapo-transpiration in mulberry crop a._________ , b._________
12. How the crop residues should be managed to mitigate the climate change ?
13. What are the alternate pest management strategies as a measure to adapt to the changed climatic condition? (Indicate any
two) a._________ , b._________
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14. How the fertilizers should be used to increase its use efficiency? (Indicate any two) a._________ , b._________
15. How the crops should be managed during long dry spell condition? (Indicate any two) a._________ , b._________
IV. Analysis : (Five marks. Each question carries one mark)
16. How the following Government schemes are useful in adapting to the changed climatic condition?
a. Crop insurance:_______________________ b. Pest forecasting: ______________________
17. What is the difference between weather and climate?
18. How coated urea is more efficient than non coated urea in increasing fertilizer use efficiency?
19. What is the effect of fluctuations in temperature (high and low ) on poultry?
a. High temperature: _______b. Low temperature:________
20. How the increasing population is responsible for releasing green house gases?
V. Synthesis : (Five marks. Each question carries one mark)
21. What should be the characteristics of an ‘ideal plant’ in adapting to the changed climatic condition? (Indicate any two)
a._________ , b._________
22. How to minimize the quantity of green house gases emitting at the domestic level due to burning of fire wood? (Indicate
any two) a._________ , b._________
23. Mention any two climate change mitigation measures in vegetable crops. a._________ , b._________
24. In the event of changing rainfall situation, when to reschedule the important cultivation practices in dry land finger millet
(ragi) ? (Indicate the week and month)
a. Ploughing
: _____________________ b. Sowing/ planting : _________________
c. Fertilizer application : ______________________ d. Harvesting
: ________________
25. What are the advantages of shade nets in cultivation of horticultural crops? (indicate any two)
a._________ , b._________
VI. Evaluation : (Five marks. Each question carries one mark)
26. What is the role of organic farming in reducing the green house gases?(Indicate any two) a._________ , b._________
27. Substantiate how aerobic method of paddy cultivation is better than submerged method in mitigating the climate
change? (At least two justifications) a._________ , b._________
28. Indicate your analytical views on the Government policies formulated for mitigating the climate change (Any two)
a._________ , b._________
29. What is the impact on climate change due to cultivation of high value crops over traditional field crops? (Any two)
a._________ , b._________
30. What is the role of perennial crops in mitigating the climate change? (Any two) a._________ , b._________

