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Abstract | The Azad Jammu and Kashmir (AJandK) is a state territory of Pakistan; it is located at the foot
hills of the Himalayas, North East of Pakistan, between longitude 70°-75° and latitude 33°-35°. The AJandK
large population around 80% lives in rural areas and they are dependents on agriculture directly or indirectly.
The government of AJandK has started agricultural education program for the students at the school level.
'The current study was carried out to examine and evaluate agriculture teachers’ competencies levels that are
teaching agriculture subject at school level in different parts of the state. For this purpose, 250 agriculture
teachers were selected from ten districts of Azad Jammu and Kashmir by using sampling technique and well-
structured interview schedule of 5-point likert scale was prepared in light of the study objectives. In addition,
SPSS software V. 20.0 was used to analyze the research data. Principal Component Analysis (PCA) test was
conducted to overcome the multidimensionality and multicollinearity issues in the data to produce valuable
components. Results showed that among teaching competencies, 15 variables were analyzed through PCA
and five components were extracted. In these components “job management” explained 19.48% variance; four
variables of teaching methodological competency were loaded on “job management” component which means
that agriculture school teachers possessed high level of competency in job management. Likewise, Technical
skill explained 18.05% variance has the second position in possessed competencies and job evaluation explained
11.44% variance, it has third position in possessed teaching methodological competencies. Similarly, all
these five components explained 67% of variance in data set of teaching methodological competencies. PCA
analysis also showed that high age, more service length and diploma holder category of agriculture school
teachers has negative significant correlation with teaching methodological competencies. It is concluded that
the AJandK education department may positively be considered Refresher courses and new teaching staff in
the agriculture education system of education department.
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Introduction

Agriculture is the largest sector of Pakistan’s
economy. It contributes 18.9 % in GDP of the
country. Engaging 38.5% of national labor force and
employing 66% of rural people directly. Agriculture
plays a role in development of Pakistan by supplying
food to its huge population and also supporting
economic growth. Agriculture growth is 2.67%
annually, but Government has set the target of 3.5%
growth. As agriculture is the main stay of this country,
constantly escalating population for food stuff and
other agriculture related needs. It was noted that
there was no significant impact of COVID-19 on
the agriculture sector, still there was negative growth
of 6.92 % and 0.44 % in cotton and sugarcane was
observed while positive growth of about 2.90 % in
major crops was observed which was due to an increase
in production of wheat, rice and maize at the rate of

2.45%, 2.89% and 6.01%, respectively (GoP, 2019-20).

Figure 1: Map of AJGGK.

AJ and K has a diverse climate, ranging from sub-
humid subtropical to temperate, depending upon
altitude and rainfall. The altitude ranging from »>
1000 meters to 5000 meters and annual rainfall from
800 mm to 1800 mm. The wide range of altitude
and rainfall lend unique status to AJandK from
Agricultural point of view, which should be exploited

for planning and appropriate policy for agriculture

(AJ and K, DG Agriculture Report, 2014).

Cultivated area of Azad Jammu and Kashmir is 0.16
million hectares (13% of total area). In cultivated area
92% is rain fed area. Another hindrance in agriculture
production is small landholding, 845 households
having one to two acres of cultivated land, similarly
mostly farmers have 1.2 hectares of farm size.
Wheat, maize and rice are the major crops whereas
vegetables, gram, pulses and oil seeds are the minor
crops. Similarly, major fruits are apples, pears, apricot

and walnuts (GoP, 2019-20).
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In Azad Jammu and Kashmir Agriculture school
teachers are mostly educated in agriculture from different
universities of agriculture or different institutions
or faculties of agriculture. Some of these teachers are
highly qualified as M. Phil or Master degree holder
in agriculture in different disciplines of agricultural
education. As these teachers remain mostly in their
own localities so they have better interactions with
their societies, better knowledge of their societies about
their agriculture activities, they have better position to
distribute agriculture innovative knowledge in their
own localities due to better reputation and respectable
status. So they could be better communicators and
distributors of innovative technologies and knowledge
to local people by educating their children at schools
and helping parents at their farms (Govt. AJ&K,2018).

'The present study was designed to explore teaching
methodological ~ educational =~ competencies  of
agriculture school teachers in Azad Jammu and
Kashmir.

Materials and Methods

This research study is a process of investigation to
examine competencies of agriculture school teachers
in Azad Jammu and Kashmir. Total 279 agriculture
school teachers were selected, out of which 29 chosen
as pilot and remaining 250 for overall study. Data were
analysed using SPSS Package 20.0 Cronbach’s Alpha
Test of reliability and Principal Component Analysis.
Principal Component Analysis is variable reduction
technique that shares many similarities to exploratory
factor analysis. It generates artificial variables from
original variables called “Principal Components”
which account for most of the variance in the original
variables. Each component is a potential “cluster”
of highly inter-correlated items. These principal
components want to discover the pattern of inter-
correlations among variables (Bartels ez a/., 2005).

Justification of PCA
Selecting a technique (F-1)

Results and Discussion

'The results and discussion indicates the data acquired
from agriculture school teachers in Azad Jammu
and Kashmir regarding teaching methodological
competencies. Five point likert’s scale was used to
weigh the responses toward competencies. Reliability

test gives us Cronbach’s alpha value which indicates
the percent of reliability and consistency of the scale
(Mangan e al., 2006).

Figure 2: Justification of PCA selecting a technique (F-
1).

Table 1 shows that Cronbach’s alpha value is 0.766
which indicates that scale is 76.6% reliable and
consistent to measure teaching methodological
competencies. Lacobucci and Duhachek (2003)
showed in their research that index of reliability
are extremely important to find out the internal
consistency of scale.

Table 1: Reliability statistics for teaching methodological

competencies.

Cronbach's Cronbach's Alpha Based on No. of
Alpha Standardized Items items
.760 .766 15

Individual variable reliability test (o)

Each variable shows reliability (o) value in this test
which shows correlation of the item/variables toward
scale if these items were deleted. Similar study was
conducted by (Lynn and Harris, 1997) produced
easy and short administer instrument that measure
reliability and validly by measuring individual alpha

values of variables.

The column corrected item total correlation of the
Table 2 shows that three variables gave the values
like 0.099,0.102 and 0.001, respectively. These
variables include: Individual teaching methods,
situation analysis effectively and manage and arrange
class effectively that gave the values of 0.099, 0.102
and 0.001 respectively, these three variables show

December 2022 | Volume 38 | Issue 4 | Page 1487



OPEN aACCESS

Sarhad Journal of Agriculture

low correlational values with the scale to measure
teaching methodological competencies of teachers.
Another column cronbach’s alpha if item deleted
which indicates overall scale Cronbach’s alpha values
if these items deleted, here again above three variables
values show the values of alpha 0.772, 0.770 and
0.779, respectively.

Principal component analysis (PCA)

KMO and Bartlett’s test measures the sampling
adequacy and sphericity of the data set of Teaching
Methodological Competencies; KMO value should
be more then 0.50, which is desirable for adequate
sample and Bartlett’s test value should be significant.

Table 3 shows Kaiser Mayer Olkin measure of
sampling adequacy value which is 0.752, which shows
that overall data set is adequate for PCA analysis,

Bartlett’s test of Sphericity is also significant (p value
is 0.000).

Anti-image correlational matrix
Anti-image is the mirror image of the correlation;
high correlation value is always desirable while Anti-

Image Correlation value near 0.01 or 0.02 in upper and
lower triangle from diagonal of symmetrical matrix
is always desirable. Value on the Principal diagonal
indicates sample adequacy for each variable which is
greater than 0.5 is always desirable and shows more
adequacy of the sample.

Table 4 indicates anti-image correlation value of each
variable, in this matrix data of lower triangle and upper
triangle of the Principal diagonal is symmetrical,
which is very near 0.01 to 0.02 which is desirable while
on principal diagonal values of sampling adequacy is
more then 0.5, except three cases whose values are

0.485,0.466 and 0.385.

Multicollinearity in data set

Multicollinearity is correlation of one variable with
more variables, it could be assessing or determine by
checking determinant value in descriptive statistics
of SPSS PCA dimension reduction, if the value is
above 0.00001 then there is multicollinearity in the
sample data set. (Field e# al,, 2012). In this research
data set determinant value is 0.004 which shows
multicollinearity in variables.

Table 2: Detailed reliability statistics teaching methodological competencies.

Item-total statistics

Variables of teaching methodological

Scale meanif Scale variance Corrected item Squared multi- Cronbach's Alpha

competencies item deleted  ifitem deleted total correlation ple correlation if item deleted
Individual teaching methods 36.68 23.711 .099 299 772
Problem solving methods 36.70 23.012 219 123 .760
Situation analyzation effectively 36.69 23.804 .102 301 770
Appreciation to the students 36.70 20.908 .602 724 725
Reinforcement 36.69 21.298 .528 .568 731
Appropriate and relevant material 36.66 21.679 432 406 .740
Contemporary knowledge 36.68 20.588 .629 .601 721
Questioning skills 36.64 21.588 .455 412 .738
Evaluation techniques 36.66 21.727 439 462 .739
Higher academic qualification 36.70 21.480 485 471 735
Ability to perform effectively 36.66 22.144 .349 392 .748
Evaluation data to improve job situation ~ 36.69 21.306 .539 .610 731
Manage and arrange class effectively 36.61 24.503 .001 .059 779
Manage discipline in classroom 36.64 23.445 157 .097 .765
Direct interaction with my students 36.66 21.332 .533 762 731
Table 3: Sample adequacy and sphericity (KMO and Bartlett’s Test).
1. Kaiser Meyer olkin measure of sampling adequacy 0.752
2. Bartlett's test of sphericity Approx. Chi-Square 1337.735

Df 105

Sig. 0.000
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Table 4: Anti-image correlation matrix for teaching methodological competencies.

Vi V2 V3 V4 V5 Vé V7
V1l 485 .054 -520 .024 .105 -.031 .054
V2 .054 867+ .005 -.038 -.018 -.058 -.136
V3 -520 .005 .466* -.125 -.035 .026 -.060
V4 .024 -.038 -125 .702* .006 -.161 -.354
V5 105 -.018 -.035 .006 .837* -.150 .126
V6 -.031 -.058 .026 -.161 -.150 .819* -.095
V7 054 -136 -.060 -.354 .126 -.095 .796*
V8 .082 -.002 -.016 .106 -.079 -.097 -.053
V9 -.034 .057 -076 253 -.092 -.026 -.238
V10 -114 -.069 .102 -134 .006 -.172 -339
Vil -.029 -.016 .035 -.121 -.096 -.285 -.107
Vi2 -.035 .083 .029 .089 -415 .107 -.244
Vi3 .022 -.010 -.020 .116 -.103 -.079 .004
Vi4 .012 -.075 -.046 -.003 .005 .068 .051
V15 -.083 -.028 .141 -.683 -237 .132 .164

Correlational matrix of the variables

Pearson Correlation matrix of the methodological
competencies variables shows the relationship
between variables, its high value is always desirable
with positive or negative sign, and positive sign values
show the direct relationship in one Positive direction
while negative sign shows the inverse relationship
between variables. Multicollinearity of the correlation
is desirable in principal component analysis.

Table 6 indicates significant Pearson correlation
between variables at 0.01 and 0.05 level of significance
with “*”and “*” respectively except one variable, V13
“I manage and arrange class effectively”. There is
multicollinearity in the data set. So this data fulfills
the assumption of PCA.

Significant outlier

SPSS  Statistics for PCA analysis recommends
determining outliers from the data set because these
outliers put our means and standard deviations
away from the required which directly influence our
component scores.

Figure 2 indicates that all the responses of the
teaching methodological competencies are in the
range of 1-5 which is Likert’s scale range, all the data
has been spreaded between the ranges of 1-4 only few
responses are out of this range near to 5. So figure
shows there is no significant outlier in the data set

which is desirable to run PCA.

V8 V9 Vio Vi1 Vi2 Vi3 Vi4 Vi5
.082 -.034 -.114 -.029 -.035 .022 .012 -.083
-.002 .057 -.069 -.016 .083 -.010 -.075 -.028
-.016 -.076 .102 .035 .029 -.020 -.046 .141
106 253 -.134 -121 .089 116 -.003 -.683
-.079 -.092 .006 -.096 -.415 -.103 .005 -.237
-.097 -026 -172 -285 .107 -.079 .068 .132
-.053 -238 -339 -.107 -244 .004 .051 .164
.825* -395 -.031 -.031 .002 -.046 -.102 -.160
-395 .729* 137 -163 -.057 -.046 -.066 -.190
-.031 .137 .816* -.148 -.044 -.012 -.172 .081
-.031 -.163 -.148 .781* .006 .051 .122  .228
.002 -.057 -.044 .006 .819* .117 -.065 -.317
-.046 .053 -.012 .051 .117 .358 -.075 -.103
-102 -.066 -.172 122 -.065 -.075 .646* .016
-160 -.190 .081 .228 -317 -.103 .016 .689°

| e 5 e =

Figure 2: Box plot of responses of teaching methodological

competencies.

Deriving factors and assessing overall fit number of
factors extracted

Scree test criterion/latent root criterion: Scree plot
shows the graph of components based on Eigen value,
those component having Eigen value more than “1”(by
default in SPSS Statistic analysis) are loaded. Purpose
of Scree plot is to identify the number of components
retained in our analysis. Similarly, latent root criterion
retains those components having Eigen value more
than “1”. These components show maximum variance
(more than 60%) in the data.

Figure 3 indicates as many components as there are
variables in the data set but on the basis of Eigen value
more than “1” there are five components which have
Eigen values more than “1”. Component No.1 having
Eigenvalue 4.45, Component No. 2 shows Eigen
value nearly 2 and remaining components indicate
Eigen values less than 2 in the test of Scree plot.
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Table 6: Statistical distribution for Pearson correlations of the variables.

Vi V2 V3 v4 V5 Ve V7
Vi 1 -.040 .5197 .068 -.065 .044 .053
V2 -.040 1 -.017 233" .082 216" .285"
V3 5197 -.017 1 .058 -.042 .026 .075
V4 068 .2337 .058 1 4397 3517 5847
V5 -.065 .082 -.042 .439" 1 2227 287"
V6 .044 216~ .026 3517 2227 1 454"
V7 053 .285" .075 584" 287" 454" 1
V8 -.057 .071 -.010 .223" 419" 217" .298"
V9 .030 .017 .067 .158 410" .175" .331"
V10 .093 263" .010 449" 177" .461° .597°
V11 .048 .162° .030 .249" .157 .513" .436°
V12 .006 .058 -.026 .483" .673" .123 416"
V13 -.040 .008 -.016 -.059 .084 .028 -.065
V14 .010 .084 .037 .073 .115 -.021 .071
V15 .012 .108 -.044 .710" .633" .102 .333"
N 250 250 250 250 250 250 250

V8 V9 Vio Vi1 Vi2 Vi3 Vi4 Vi5
-.057 .030 .093 .048 .006 -.040 .010 .012
071 .017 263" .162° .058 .008 .084 .108
-.010 .067 .010 .030 -.026 -.016 .037 -.044
2237 158" 4497 249" 483" -.059 .073 .710"
A19" 4107 1777 157 6737 .084 115 .6337
2177 1757 4617 5137 123 .028 -.021 .102
2987 3317 5977 436" 4167 -.065 .071 .333"
1 5747 1610 1797 383" 071 1777 3957
57471 .089 .226" .409" .005 .135° .360"
1617 .089 1 4187 2347 -.030 .141° 1797
1797 2267 4187 1 109 -.069 -.071 -.005
3837 4097 234" 109 1 -.034 152" .673"
071 .005 -.030 -.069 -.034 1 084 .045
A77° 135 141 -.071 1527 .084 1 129
3957 360" .1797 -.005 .6737 .045 129" 1
250 250 250 250 250 250 250 250

**: Correlation is significant at the 0.01 level (2-tailed); *: Correlation is significant at the 0.05 level (2-tailed).

Eigen value

Scree Plot Components

3

Eigenvalue more than “1”

|| Component Number T\\ﬂ}m‘“ﬂ\‘

T T T T T T T T T
5 & 7 8 L 10 11 12 13

Figure 3: Representation of components on scree plots based on
eigenvalue 1.

Proportion of variance criterion

Extraction of component based on variance
proportion is also used to retain the components in
SPSS Statistics analysis, those components retain in
the analysis which show 60-70% of total variance
explained by these components.

Table 7 shows five components which explain
67.099 % of variance of total variance of the data set.
ComponentNo.1 havinginitial Eigenvalues4.268 and
28.456 % of variance without rotation of components.
(Variance % (28.456) = [Initial Eigen values (4.268) /
by total variables (15)]*100. When these components
are rotated then component No. 1 showed initial
Eigen values as 2.923 and variance % 19.483 of total
variance explained by the variables. Similarly, all five
components show initial Eigen values and Variance
% on the basis of unrotated components matrix and
rotated components matrix. In unrotated components
matrix components show cross loading problem, i.e.

variables show correlation with more components to
remove this problem varimax rotation is carried out
and rotated component matrix is obtained.

Unrotated components matrix

Unrotated components matrix shows correlation
between variables and components. High correlation
of variables with one of the components is always
desirable but correlation of variables with more
components is not acceptable, if this problem persists
in data set than rotation of components is required to
eliminate this cross loading problem.

Table 8 indicates the unrotated matrix of the
components. This unrotated component matrix shows
the correlation between variables and the components.
Variables V5, V6, V10, V11, and V15 show high
correlation with component No.1 and component
No. 2. Similarly, variables V4, V8 and V9 show high
correlation with component No.1 and component
No. 4 while V1 and V3 show high correlation with
only component No. 3. Similarly, V2, V13 and V14

show high correlation with only component No.5.

Rotated component matrix

To overcome the problem of cross loading Varimax
rotation is carried out and matrix is obtained, this
matrix only shows high correlation of one variable with
one component and other correlations of one variable
with other components are eliminated. Varimax
rotation is carried out when component correlational
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matrix off diagonal values are below than 0.32.

Table 9 shows rotated component matrix with
Varimax rotation and suppressed the correlational
values below 0.46 so that cross loading problem of
factors is overcomed. Now variables V4, V5, V12 and
V15 are loaded on component No.1, variables V2, V6,
V7, V10 and V11 are loaded on component No. 2,
variable V8 and V9 are loaded on component No. 3,
variable V1 and V3 are loaded on component No. 4

and variable V13 and V14 are loaded on component
No. 5. All these variables having correlational value
more than 0.5 which is desirable except one variable
“V2” which has value below 0.487 which is also
acceptable in such huge data. Initial Eigen values
shows the total correlational values of one factor with
all variables, in table 4.18 factor/component No. 1
has Eigen value 2.92 which has been calculated by
the following method: Eigen value (2.92) = (0.90)* +
(0.80)% + (0.75)% + (0.70)>.

Table 7: Indication of the components retained in SPSS analysis.

Components Initial eigen values Extraction sums of squared ~ Rotation sums of squared loadings
loadings
Total Variance % Cumulative % Total Variance % Cumulative % Total Variance % Cumulative %

1. Job evolution 4.268 28.456 28.456 4268 28.456 28.456 2.923 19.483 19.483

2.Job performance 1.958 13.053 41.509 1.958 13.053 41.509 2.707 18.049 37.532

3. Job skills 1.516 10.105 51.615 1.516 10.105 51.615 1.717 11.444 48.977

4.Job abilities 1.211 8.076 59.690 1.211 8.076 59.690 1.551 10.339 59.316

5.Job managements 1.111 7.408 67.099 1.111 7.408 67.099 1.167 7.783 67.099

6 954  6.362 73.460 Total variance explained

7 799 5329 78.790 Extraction method

8 586 3.910 82.699 Principal component analysis

9 524 3496 86196 Components

10 496  3.306 89.502

11 447 2981 92.483

12 413 2.752 95.234

13 325 2.166 97.400

14 256 1.706 99.106

15 134 .894 100.000
Table 8: Indication of unrotated component matrix and communalities matrix.

Variables (Teaching methodological competencies) Components Communalities

1 2 3 4 5 Initial Extrc.

V4 I appreciate students for correct answer .756 -468 PCA 1.000 .796
V7 I apply contemporary knowledge, new ideas in my teaching 743 Unrotated 1,000 .684
V12 I use evaluation to improve job situation 729 compo- 1.000 .735
V15 I have direct interaction with my students 723 -.448 nme;ix 1.000 .845
V5 I use reinforcement effectively .704 -.408 1.000 .668
V8 I use different questioning skills .585 .508 1.000 .683
V10  Higher academic qualification improves teacher’s job effectively .579 .515 1.000 .655
V9 I use various evaluation techniques .559 .557 1.000 .741
V11  Ability to perform effectively is inborn in teaching 452 558 1.000 .691
Vé I select appropriate and relevant teaching material 523 .523 1.000 .621
V3 I utilize teaching situation effectively .827 1.000 .750
\%! I use individual teaching methods keeping in view the individual differences  .817 1.000 .752
V14 1 manage discipline in classroom. .689 1.000 .567
V13 I manage and arrange class effectively .595 1.000 .444
V2 I use problem solving methods in my teachings. 401 1.000 .433
G.T  Initial eigen value (variance) 4268 1.958 1.516 1.21 1.11 Five factors
% Variance explained % 28.46 13.05 10.10 8.08 7.41 = 67.10%
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Table 9: Factor loadin g of rotated component matrix of variables.

Variables Component
1 2 3 4 5
V15 I have direct interaction with my students. .905 Extraction Method:
V12 I use evaluation data to improve job situation. .801 Principal Component
V4 I appreciate students for correct answer. .753 Analy.sis.
Rotation Method:
V5 I use reinforcement effectively. .704 Varimax with Kaiser
V10 Higher academic qualification improves teacher’s job effectively. .768 normalization
V6 1 select appropriate and relevant teaching material. .759 a. .RotaFion converged in
6 iterations.
V11 Ability to perform effectively is inborn in teaching 731
V7  Tapply contemporary knowledge, new ideas in my teaching 714
V2 T use problem solving methods in my teachings. .487
V9 1 use various evaluation techniques .809
V8 I use different questioning skills. 733
V1 T useindividual teaching methods keeping in view the individual differences .865
V3 T utilize teaching situation effectively. .863
V14 I manage discipline in classroom. 732
V13 I manage and arrange class effectively .644
G.T Initial eigen value (variance) 2.92 2.70 1.72 155 117 Total
%  Variance explained % 19.48% 18.05% 11.44% 10.34% 7.78% 67.10%

Table 10: Component correlational matrix for methodological competencies.

Component Correlation Matrix

Component 1. Job evaluation 2.Job performance
1.Job evaluation 1.000 277

2.Job performance 277 1.000

3.Job Skills .015 .043

4.Job Abilities 168 .028

5.Job Manag. .140 .054

Extraction method: Principal component analysis.
Rotation method: Oblimin with kaiser normalization.

Varimax rotation

Varimax rotation is conducted to overcome cross
loading problem of variables with factors; it has been
done in this analysis so that correlational values of
variables with the factors have been rotated on 90°
to remove cross loading. Varimax rotation is carried
out when there are component correlational matrix’s
non-diagonal values are below 0.32, if these values
are more than 0.32 than other types of rotation can
also be carried out like Direct Oblimin and Promax
rotation.

Table 10 indicates that oft-diagonal values of
component correlational matrix are less than 0.32
which show that Varimax rotation is the due rotation
for the rotated component matrix.

3. Job skills 4. Job abilities 5.Job managements
.015 .168 .140

.043 .028 .054

1.000 -.006 -.053

-.006 1.000 .002

-.053 .002 1.000

Labeling/ summarization/ explanation of components

Principal component 1: Job management: It
accounts for 19.483% of the observed total variance
and it contains ten variables. Those that receive higher
loading are: V4= Appreciation to the student (sig.
0.753), V5= Use of reinforcement effectively (sig.
0.704), V12 = evaluation data to improve job (sig.
0.801) and V15 = I have direct interaction with my
students (sig. 0.905) are regarded as very necessary
competencies for any teachers to flourish in the
education institution. This finding support the position
of Westcott and Burnside (2003) that “management
is a key area, which education and training can help
to address”. In addition to provision of “teaching
professional services” management consultancy type
services can raise the profile status of school teachers
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teaching agriculture which can provide better paid
services.

Component 2: Technical skills: This component
accounts for 18.049 % of the total observed variance
and contains five high loading variables which are
regarded as technical skills. These variables are: V2 =
I use problem solving method in my teaching (sig.
0.487),V6 =1 select relevant and appropriate teaching
material (sig. 0.759), V7= I apply contemporary
knowledge, new ideas in my teaching (sig.0.714), V10

= higher academic qualification improves teachers’

jobs effectively (sig. 0.768) and V11= ability to
perform effectively is inborn in teaching (sig.0.731).
‘These are regarded as basic technical skills in teaching.
Before a teacher can perform his core duty these
above mentioned skills are very important for him.

The importance of technical skills agrees with the
findings by Humphrey and Stokes (2000).

Component 3: Job evaluation: This component
accounts 11.44% of the total observed variance
and contains two items. These items are: V8 = 1
use different questioning skills (sig. 0.733) and V8
= I use various evaluation techniques (sig. 0.809).
Without any difficulty it was named as job evaluation.
Evaluation is vital to improve job, evaluation of the
job situation makes the job success or failure. To meet
up that evaluation challenge school teachers should
be enough competent to get these techniques which
make him successful.

Component 4: Abilities to perform the job: This
component accounts 10.34% of the total observed
variance and contains two variables. These variables
are: V1 = I use individual teaching methods keeping
in view the individual differences (sig. 0.865) and V3
= | utilize teaching situation effectively. (sig. 0.863).
Abilities to perform a job are increasingly becoming
important. Dogbegah ez al. (2011) “the traditional
philosophy of the success of the project having great
emphasis on the ability to plan and execute it”. This
continued emphasis on ability to plan and execute the
project or programme. Hence its importance cannot
be overemphasized.

Component 5: Management the discipline: The
final component is categorized as management the
discipline. This component accounts 7.78% of total
observed variance and contains two items. These
items are: V13 = I manage and arrange class effectively

(sig.0.644) and V14= I manage discipline in class
room (sig. 0.732). Management the discipline in any
educational institute is preliminary to deliver the
lesson which teacher wants to deliver. Management
the discipline is consistence with the findings of
the study conducted by Dogbegah er a/ (2011)
Management the discipline in any of the project is
preliminary importance “principal component factor”.

Association of teaching methodological competencies
with age, education and experience: The rotated
component solution of PCA five extracted
components, input variables and the correlation
between the initial variables and the components
in table below, this rotated component matrix
was used as a starting point to describe a typology
of agriculture school teachers that have different
characteristics, knowledge attributes, and also have
different approaches toward knowledge to improve
competencies. In the table there is a set of values under
each component that has the strongest correlation
with the input variables. These are important in the
task of identifying and categorizing the different
competence level of agriculture school teachers.

Table 11 shows the interpretation of the variation
and association of variables with the components
at varying degree, these correlational values provide
the basis for stating that agriculture school teachers
loaded on any component with high correlational
scores have the attributes of that component. Thus,
on the basis of the strongest correlation under
each component following association were found
between age, education (diploma/ degree) and
length of service (experience). Briefly describing that
component no. 3 highlights long length of service,
older age and diploma holder category of agriculture
school teachers. This component reveals that this
category of teachers’ scores relatively low (negatively
correlated) on valuation of these competencies
variables like; I use problem solving methods in my
teachings, I utilize teaching situation eftectively, I use
reinforcement effectively, I manage and arrange class
effectively, I have direct interaction with my students,
I apply contemporary knowledge, new ideas in my
teaching and I use different questioning skills, while
they are quite satisfied with the competencies; I use
individual teaching methods keeping in view the
individual, Ability to perform effectively is inborn
in teaching and I use evaluation data to improve
job situation. This makes a sense that this category
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Table 11: Association of teaching methodological competencies with age, education and experience.

Rotated component matrix

Variables Component
1 2 3 4 5

Al  Age of respondents i.e. Agriculture School teachers -.017 .024  .887 -.044 081
D1 Diploma holder respondents .022 167 .883 -.010 .031
D2  Degree holders respondents -.013 -.118 -.841 -153 .208
L1  Length of service in department of education .039 -.078 .729 .073 .362
V1 T use individual teaching methods keeping in view the individual -.014 -155 172 .948 -.035
V2 T use problem solving methods in my teachings -176 161  -.092 -162 -.860
V3 T utilize teaching situation effectively -075 .047 -.042 959 170
V4  Iappreciate students for correct answer 175 952  .047 .045 -.118
V5 I use reinforcement effectively .867 198 -.002 -.062  .323
V6 I select appropriate and relevant teaching material 175 952 .047 .045 -.118
V7  Tapply contemporary knowledge, new ideas in my teaching .160 957 -.004 -.033 -.166
V8 I use different questioning skills .907 238 -.075 -.008 .107
V9 T use various evaluation techniques 926 111 .097 -.078  .238
V10 Higher academic qualification improves teacher’s job effectively .073 983  .079 -.094  .046
V11 Ability to perform effectively is inborn in teaching -.109 741 210 -.181 427
V12 T use evaluation data to improve job situation. .889 147 295 -.020 .161
V13 I manage and arrange class effectively .675 -122 -256 -.148 -.132
V14 I manage discipline in classroom .966 .062 .074 .025 -.080
V15 T have direct interaction with my students .843 .041 -050 .156 -.331

of teachers is competent in job management and
evaluations. These teachers’ score relatively low or
modest in the valuation of their own competencies
in different subfields like; I use various evaluation
techniques effectively, I manage discipline in
classroom, higher academic qualification improves
teacher’s job effectively I select appropriate and
relevant teaching material and I appreciate students
for correct answer. They realize the limitations of their
own competencies on the above mentioned low and
modest category of competencies. This may also be a
result of low attention toward these teachers in the
above mentioned competencies to improve through
refresher courses by the authorities, department and
Government.

Conclusions and Recommendations

Following are conclusions on the basis of results:

In teaching methodological competencies has been
found very basic in high rank, while other were low
in rank possessed by agriculture school teachers.
Similarly, those competencies which are low in rank
were complex or technically sound in knowledge.
The competencies possessed by agriculture school
teachers at lower level are complex or needs relevant

and technical knowledge. All competencies included
in the study are required by the agriculture school
teachers to accomplish their job descriptions and
responsibilities. A wide range of training and
refreshing were identified. On the basis of the
results, statistical inferences some of the practical
recommendations were made which are as follows:
There is a dire need to provide in-service training and
refresher courses for the agriculture school teachers
in the identified areas for the adequate acquisition of
relevant competencies to boost agriculture education
in Azad Jammu and Kashmir.

Novelty Statement

Prime objectives of this study are to evaluate
agriculture teachers’ competency levels teaching
agriculture subject in the schools. Outcomes of this
research identified new recommendations for policy
makers to introduce more relevant courses and
trainings for agriculture school teachers to boost their
competency levels in Azad Jammu and Kashmir.

Author’s Contribution

Ghulam Qadar: Principal author, design research,

December 2022 | Volume 38 | Issue 4 | Page 1494



OPEN aACCESS

Sarhad Journal of Agriculture

collected data and wrote this paper.
Khalid Nawab: Major supervisor, who provided

technical guidelines in the whole study.

Conflict of interest
'The authors have declared no conflict of interest.

References

Ahmad, Z., and Z. Rofig. 2020. Development of
competency-based assessment model welding
school students.

practices for vocational
Am. J. Educ. Res., 8(1): 29-34. https://doi.
org/10.12691/education-8-1-5

Alam, TM., 2011. Factors affecting teachers
motivation. Int. J. Bus. Soc. Sci., 2(1): 298-304.

Almekhlafi, A.G., and FA. Almeqgdadi. 2010.

Teachers’ perceptions of technology integration

in the United Arab Emirates school classrooms.

Educ. Technol. Soc.,13(1): 165-175.

Bartholomew, D.]J., F. Steele, I. Moustaki, and ].I.
Galbraith. 2008. Analysis of multivariate social
science data. CRC Press, pp. 225-239. https://
doi.org/10.1201/b15114

Borg, W.R. and M.D. Gall. 1989. Educational
research. Fifth edition. Longman, New York.
16(3): 25-34.

Bakhru, K.M., T. Sanghi, M. Seema and Y.
Medury. 2013. A principal component
analysis of teaching competencies required
for management education. ArthPrabhand: J.
Econ. Mgt., 2(7): 23-29.

Bakhru, K.M., T. Sanghi and Y. Medury. 2013.
Ranking teaching competencies: Teachers and
administrators perception. Int. J. Org. Behav.
Manage. Persp., 2(3): 540-550.

Bartels, R.H., W.I. Verhagen, G.J. van der Wilt, ].
Meulstee, L.G. van Rossum and J.A. Groten-
huis. 2005. Prospective randomized controlled
study comparing simple decompression versus
anterior subcutaneous transposition for idio-
pathic neuropathy of the ulnar nerve at the el-
bow: Part 1. Neurosurgery, 56(3): 522-530.

Cortina, G., 1993. What is coeflicient of alpha?
An examination of theory and applications.
J. appl. Pys.,, 78(1): 98-104. https://doi.
org/10.1037/0021-9010.78.1.98

Christmann, A., and S.V. Aelst. 2006. Robust
estimation of Cronbach’s alpha. J. Multivariate
Anal, 97(7):  1660-1674.  https://doi.
org/10.1016/j.jmva.2005.05.012

Dogbegah, R., D. Owusu-Manu and K. Omoteso.
2011. A principal component analysis of project
management competencies for the Ghanaian
construction industry. Aust. J. Const. Econ.
Build., 11(1): 26-32. https://doi.org/10.5130/
AJCEB.v11i1.1680

Duru, C.K., 2015. Antisocial personality and
aggressive behaviour intention among secondary
school children in Malaysia. Unpublished
Doctoral thesis). University Putra Malaysia,
Malaysia. pp. 53-70.

Egun, A.C.,2007. Reducing teacher’s instructional
difficultiesinidentified contentareaofagriculture
science syllabus of senior secondary school for
better understanding in Nigeria, Journal of
social sciences, interdisciplinary reflection of
contemporary society, J. Soc. Sci. 15(2): 141-
145. https://doi.org/10.1080/09718923.2007.
11892575

Elbert, C.D. and C.D. Baggett. 2003. Teacher
competence for working with disabled students
as perceived by secondary level agricultural
instructors in Pennsylvania, State University.
J. Agric. Edu., 44(1): 105-115. https://doi.
org/10.5032/jae.2003.01105

Ataya, A.F., S. Adams, E. Mullings, R.M. Cooper,
A.S. Attwood and M.R. Munafo.2012. Internal
reliability of measures of substance-related
cognitive bias. Drug Alcohol. Depend., 121(1-
2):  148-151.  https://doi.org/10.1016/;.
drugalcdep.2011.08.023

Field, C.B., V. Barros, T.F. Stocker and Q. Dahe.
2012. Managing the risks of extreme events and
disasters to advance climate change adaptation:
special report of the intergovernmental panel
on climate change. Cambridge University Press.

Frempong, F.A., A.O. Owusu and M.M. Jinnah.
2000. Professional competencies of agricultural
extension agents in Ghana, Perceptions
of agricultural extension agents, and their
supervisors in Central and Northern regions.
Conference Proceeding Confirmed Browlny of
A.ILA.E.E 16" Annual Conference March, 29
— April 1% Arlington, Virginia, USA. pp. 25-50.

Ghadei, K., D.K. Suja and R. Nayak. 2005.
Competency development in agriculture
education and extension: Analysis and advocacy.
Tarleton State Univ. USA. 16(2): 40-48.

Gliem, J.A., and R.R. Gliem. 2003. Calculating,
interpreting, and reporting Cronbach’s alpha
reliability coefhicient for Likert-type scales.

December 2022 | Volume 38 | Issue 4 | Page 1495


https://doi.org/10.12691/education-8-1-5
https://doi.org/10.12691/education-8-1-5
https://doi.org/10.1201/b15114
https://doi.org/10.1201/b15114
https://doi.org/10.1037/0021-9010.78.1.98
https://doi.org/10.1037/0021-9010.78.1.98
https://doi.org/10.1016/j.jmva.2005.05.012
https://doi.org/10.1016/j.jmva.2005.05.012
https://doi.org/10.5130/AJCEB.v11i1.1680
https://doi.org/10.5130/AJCEB.v11i1.1680
https://doi.org/10.1080/09718923.2007.11892575
https://doi.org/10.1080/09718923.2007.11892575
https://doi.org/10.5032/jae.2003.01105
https://doi.org/10.5032/jae.2003.01105
https://doi.org/10.1016/j.drugalcdep.2011.08.023
https://doi.org/10.1016/j.drugalcdep.2011.08.023

OPEN aACCESS

Sarhad Journal of Agriculture

Midwest Res. Pract. Conf. Adult, Contin.
Commun. Educ., 5(3): 33-45.

GoP.  2019-20. Government planning and
development wing. Agriculture setup of Azad
Jammu and Kashmir, Education department of
AJK. http://www.pndajk.org.pk

Gomez, A.Y.B., and T.N.S. Voget. 2014. Cognitive
processes in the development of competencies
in technical agricultural middle school: a
correlational study. Int. J. Human. Soc. Sci,,
4(14): 106-110.

Govt. A] & K, (DG Agriculture report) 2014.
Azad Jammu and Kashmir agriculture
policy “A ten years perspective” by Abdul
Hafeez, Plant Pathologist and Kh. Khurshid
Ahmed, Director Research https://www.
academia.edu/35438817/AZAD_JAMMU _
AND_KASHMIR_AGRICULTURE_
POLICY_A_Ten_Years_Perspective

Govt. A] & K, 2020. Planning and Development
Wing. Agriculture setup of Azad Jammu and
Kashmir. Education department http://www.
pndajk.org.pk. Retrieved on 15/05/2019.

Guilloteaux, M.J., and Z. Dornyei. 2008.
Motivating Language Learner: A classroom
oriented investigation of the effects of
motivational strategies on student motivation.
TESOL Quarterly, 42(1): 55-77. https://doi.
org/10.1002/j.1545-7249.2008.tb00207 x

Guinote, A.,I. Cotzia, S. Sandhu, and P. Siwa. 2015.
Social status modulates prosocial behavior
and egalitarianism in preschool children and
adults. Proc. Natl. Acad. Sci., 112(3): 731-736.
https://doi.org/10.1073/pnas.1414550112

Ha, M., H. Park, YJ. Kim, N.H. Kang, P.S. Oh,
M.J. Kim, and M.H. Son. 2018. Developing
and applying the questionnaire to measure
science core competencies based on the 2015
revised national science curriculum. J. Korean
Assoc. Sci. Educ., 38(4): 495-504.

Hamid, A. and J. Auwal. 2012. Teacher trainer’s
perception of employability skills needed
for teaching agricultural science in Nigerian
secondary schools, Abu Baker Tafawa Balewa
Univ. Bauchi, J. Tech. Vocat. Eng. Educ., 6(1):
1-10.

Hagq, R., 2007. Marketing and social networking.
Qual.Market Res.Int.J.,10(1):335-345.https://
doi.org/10.1108/qmr.2007.21610aag.001

Harish, H.T.,, and K. Nikam. 2018. Use of

rotated COI’IlpOIlCIlt matrix technique to access

E-resources by the academia: A study. J. Adw.
Lib. Sci., 4(1): 39-46.

Harlin, FJ., T.G. Roberts and K.E. Dooley. 2007.
Knowledge, Skill, and Abilities for Agriculture
school teachers: a focus group approach. Univ.
of A and M Texas. J. Agric. Educ., 48(1): 86-96.
https://doi.org/10.5032/jae.2007.01086

Hubert, DJ. and L. Leising. 1996. An assessment
of agricultural mechanics course requirements
in agriculture teacher education programs in the
United States, Uni. Taxas and Univ. Oklahoma.
J. Agric. Educ., 24(1): 24-30.

Humphrey, B. and J. Stokes. 2000. The 21st century
supervisor: Nine essential skills for frontline
leaders. Jossey-Bass/Pfeiffer. ISBN: 978-0-
787-94684-5

Jackson, J.L., and P. White. 2020. Beyond
behaviorism: Engaging students in the age
of neoliberalism. Teach. Learn. Soc. Justice
Equity Higher Educ., 9(3): 39-51. https://doi.
org/10.1007/978-3-030-44939-1_3

John, D.M. and ML.E. Newman. 1994. In-service
education needs of teachers of pilot agriscience
courses Mississippi. J. Agric. Educ., 35(1): 54-
60. https://doi.org/10.5032/jae.1994.01054

Kirimi, FK., R.M. Gikunda, J. Obara and D.].
Kibett. 2013. Influence of selected motivational
tactors on the performance of secondary school
agriculture teachers in Imenti South district,
Kenya. Int. J. Educ. Res., 1(6): 1-16.

Lacobucci, D. and A. Duhachek. 2003. Advancing
alpha: Measuring reliability with confidence. J.
Consumer Psychol., 13(4): 478-487.

Lynn, M. and J. Harris. 1997. Individual differences
in the pursuit of self-uniqueness through
consumption. J. Appl. Soc. Psychol., 27(21):
1861-1883.

Mangan, PR., L.E. Harrington, D.B. O’Quinn,
W.S. Helms, D.C. Bullard, C.O. Elson and
C.T. Weaver. 2006. Transforming growth
factor-p induces development of the TH17
lineage. Nature, 441(7090): 231-234

Martin, R.A. and S.B. Sajilian. 1989. Teaching
competencies needed by extension workers
in transferring agricultural technologies to
Malaysian farmers. J. Agric. Educ., 30(2): 68-
72. https://doi.org/10.5032/jae.1989.02068

McGee,M.B.and I.G. Cheek. 1987. Competencies
possessed by students enrolled in Fundamentals
of Agric. business and natural resources

education. J. Am. Assoc. Teacher Educ. Agric.,

December 2022 | Volume 38 | Issue 4 | Page 1496


http://www.pndajk.org.pk 
https://www.academia.edu/35438817/AZAD_JAMMU_AND_KASHMIR_AGRICULTURE_POLICY_A_Ten_Years_Perspective
https://www.academia.edu/35438817/AZAD_JAMMU_AND_KASHMIR_AGRICULTURE_POLICY_A_Ten_Years_Perspective
https://www.academia.edu/35438817/AZAD_JAMMU_AND_KASHMIR_AGRICULTURE_POLICY_A_Ten_Years_Perspective
https://www.academia.edu/35438817/AZAD_JAMMU_AND_KASHMIR_AGRICULTURE_POLICY_A_Ten_Years_Perspective
http://www.pndajk.org.pk
http://www.pndajk.org.pk
https://doi.org/10.1002/j.1545-7249.2008.tb00207.x
https://doi.org/10.1002/j.1545-7249.2008.tb00207.x
https://doi.org/10.1073/pnas.1414550112
https://doi.org/10.1108/qmr.2007.21610aag.001
https://doi.org/10.1108/qmr.2007.21610aag.001
https://doi.org/10.5032/jae.2007.01086
https://doi.org/10.1007/978-3-030-44939-1_3
https://doi.org/10.1007/978-3-030-44939-1_3
https://doi.org/10.5032/jae.1994.01054
https://doi.org/10.5032/jae.1989.02068

OPEN aACCESS

Sarhad Journal of Agriculture

29(11): 64-76.

Mekonnen, Y. and T. Agonafir. 2002. Pesticide
sprayers, knowledge, attitude and practice of
pesticide use on agricultural farms of Ethiopia.
Occup. Med. 52(6): 311-315. https://doi.
org/10.1093/0ccmed/52.6.311

Monroe, M.C., S. Agrawal, PJ. Jakes, L.E. Kruger,
K.C.Nelsonand V.Sturtevant.2013.Identifying
indicators of behavior change: Insights from
wildfire education programs. J. Environ. Educ.,
44(3): 180-194. https://doi.org/10.1080/00958
964.2012.746277

Muhammad, I.B., 2014. Competency development
model for agricultural instructors in Gorontalo
Province, Indonesia state Univ. J. Dev. Country
Stud., 4(26): 166-175.

National Research Council of America. 1988.
Understanding agriculture new directions for
education. Washington, D.C: National academy
press. pp. 325-334.

National Council for Agricultural Education
of America 2009. National quality program
standards for secondary (grade 9-12) agricultural
education.  http://www.teamaged.org/council.
retrieval date 15/07/2019.

Nadeem, M., S.M. Rana, H.A. Lone, S. Magbool,
K.Naz and A. Ali.2011.Teacher’s competencies
and factors affecting the performance of female
teachers in Bahawalpur (Southern Punjab)
Pakistan. Int. J. Bus. Soc. Sci., 2(19): 486-497.

Norman, G. and D. Streiner. 2012. Do CIs Give
You Confidence? Chest., 141(1): 17-19. https://
doi.org/10.1378/chest.11-2193

Nosheen, F., 2010. Analysis of gender involvement
in agricultural decision making and rural
development in Punjab, Pakistan; A case
study of district Chakwal. Ph. D. Dissertation,
Department of Agricultural extension, Univ.
Agric. Faisalabad. pp. 75-95.

Nurtanto, M., Z. Arifin, H. Sofyan, W. Warju and
S. Nurhaji. 2020. Development of model for
professional competency assessment (PCA) in
vocational education: Study of the engine tune-
up injection system assessment scheme. J. Tech.
Educ. Train., 12(2): 34-45.

Patel, J.B., 2013. Teacher symbol-professional
identity to the teacher in the world. Int. E J.,
4(3): 15-23.

Pennock,R.J.and D.C.Scanlon.1985.Identification
of agronomic competencies essential for
graduates of baccalaureate degree programs.

J. Agron. Educ., 14(2): 93-98. https://doi.
org/10.2134/j2e1985.0094

Poom-Valickis, K., T. Oder and M. Lepik. 2012.
Teachers” beliefs regarding their professional
role: A gardener, lighthouse or circus director?
Proc. Soc. Behav. Sci., 69(5): 233-241. https://
doi.org/10.1016/j.sbspro.2012.11.404

Radovan, M., 2011. The relation between distance
students’ motivation, their use of learning
strategies, and academic success. Turk. Online J.
Educ. Technol., 10(1): 216-222.

Radovan, M., and N. Kristal. 2017. Acceptance of
technology and its impact on teacher’s activities
in virtual classroom: Integrating UTAUT and
Col into combined model. Turk. Online J. Educ.
Technol., 16(3): 11-22.

Rais, M., 2018. Skill competency test model (UKK)
graduates of partnership-based SMK: Preparing
graduates facing the fourth industrial revolution.
An international conference on Indonesian
technical vocational education and association
(Aptekindo, 2018). Atlantis Press. pp. 135-155.
https://doi.org/10.2991/aptekindo-18.2018.73

Ramzan, M., 2003. Assessment of knowledge, skill
and attitude of small farmers of tehsil Jalalpur
pirwala regarding insect/ pests control in cotton
crop. M.Sc. (Hons.) Agric. Ext. Dissertation,
Univ. Agric. Faisalabad. pp. 130-145.

Rice, L.S., D. Foster, M. Miller-Foster and K.
Barrick. 2014. Discovering global competencies
of agriculture education students through
reflective journaling 1. NACTA J., 58(4): 324-
332.

Ringnér, M., 2008. What is principal component
analysis> Nat. Biotechnol., 26(3): 303-304.
https://doi.org/10.1038/nbt0308-303

Robin, C.M. and G.C. William. 2000. An
examination of selected pre-service agricultural
teacher education programs in the United
State, Virginia Polytechnic Institute and State
University. J. Agric. Educ., 41(2): 25-35. https://
doi.org/10.5032/jae.2000.02025

Rodrigues, L.D. A.D., E. de Pietri, H.S. Sanchez
and K. Kuchah. 2018. The role of experienced
teachers in the development of pre-service
language teachers’ professional identity:
Revisiting school memories and constructing
future teacher selves. Int. J. Educ. Res., 88: 146-
155. https://doi.org/10.1016/j.ijer.2018.02.002

Sadatrasool, M., A. Bozorgi-Amiri, and A. Yousefi-
Babadi. 2016. Project manager selection based

December 2022 | Volume 38 | Issue 4 | Page 1497


https://doi.org/10.1093/occmed/52.6.311
https://doi.org/10.1093/occmed/52.6.311
https://doi.org/10.1080/00958964.2012.746277
https://doi.org/10.1080/00958964.2012.746277
http://www.teamaged.org/council
https://doi.org/10.1378/chest.11-2193
https://doi.org/10.1378/chest.11-2193
https://doi.org/10.2134/jae1985.0094
https://doi.org/10.2134/jae1985.0094
https://doi.org/10.1016/j.sbspro.2012.11.404
https://doi.org/10.1016/j.sbspro.2012.11.404
https://doi.org/10.2991/aptekindo-18.2018.73
https://doi.org/10.1038/nbt0308-303
https://doi.org/10.5032/jae.2000.02025
https://doi.org/10.5032/jae.2000.02025
https://doi.org/10.1016/j.ijer.2018.02.002

OPEN aACCESS

Sarhad Journal of Agriculture

on project manager competency model: PCA-
MCDM Approach. J. Project Mgt., 1(1): 7-20.
https://doi.org/10.5267/j.jpm.2017.1.004

Santos, J.R.A., 1999. Cronbach’s alpha: A tool for
assessing the reliability of scales. J. Ext., 37: 1-5.

Sayer, A., 2007. Dignity at work: Broadening the
agenda. Organization, 14(4): 565-581. https://
doi.org/10.1177/1350508407078053

Schirmer, W., 2005. Holocene fluviatile processes
and valley history in the River Rhine catchment.
ERDKUNDE, University of Bonn, Germany,
59(4):  199-215.  https://doi.org/10.3112/
erdkunde.2005.03.03

Shahbaz, B., T. ALi, I.A. Khan and M. Ahmad.
2010. An analysis of the problems faced by
farmers in the mountains of North West
Pakistan: Challenges for agriculture extension.
Pak. J. Agric. Sci., 47(4): 417-420.

Skarlicki,D.P.,D.D.VanJaarsveld,and D.D.Walker.
2008. Getting even for customer mistreatment:
'The role of moral identity in the relationship
between customer interpersonal injustice and
employee sabotage. J. Appl. Psychol., 93(6): 13-
35. https://doi.org/10.1037/20012704

Simonsen, J.C. and R.J. Birkenholz. 2010.
Leadership courses required in agricultural
teacher education programs. ] Agric. Educ.,,
51(3): 114-124.  https://doi.org/10.5032/
jae.2010.03114

Smith, T.L., and P.E., Zope. 1970. Principles
of inductive rural sociology. F.A. Davis Co,
Philadelphia: pp. 175-190.

Smith, S., 1970. Principles of inductive rural
sociology. Truth/ Fiction. Sci. News, 97(12):
286-298. https://doi.org/10.2307/3954991

Spain, J.S., L.G. Eaton, and D.C. Funder. 2000.
Perspective on personality: The relative accuracy
of self-versus others for the prediction of
emotion and behavior. J. Pers., 68(5): 837-867.
https://doi.org/10.1111/1467-6494.00118

Spencer,L.M.and S.M. Spencer.1993. Competence
at work. Models for superior performance. John
Wiley and sons. Inc. New York, 33(5): 30-35.

Strainer, 2003. Starting at the beginning:
An introduction to coefficient alpha and
internal consistency. J. Personal. Assess.,
80(1):  99-103.  https://doi.org/10.1207/
S15327752JPA8001_18

Talbert, B.A., D.B. Croom and ].S. Lee. 2007.
Program planning. Foundation of agricultural
education Danville: Professional educators’

publications, Inc. 2" addition. pp. 101-119.

UNESCO, 2002. Quality of primary education
in Pakistan. UNESCO office, Islamabad. P.S.
http:// www.hce.us.com. (High land council
education, Culture and sport service). Retrieval
date: 13-05-2019.

USDA,2005.Agricultural chemicalsand production
technology: Pest management. United States
department of agriculture. economic research
service, the economics of food, farming, natural
resources, and rural America. www.ers.usda.
gov/Briefing/AgChemicals/ pestmangement.
htm. Retrieval on 15/10/2019.

Watanabe, S., A.M. Greenwell and A. Bressan.
2013.  Localization, concentration, and
transmission efhiciency of Banana bunchy top
virus in four asexual lineages of Pentalonia
aphids. Viruses, 5(2): 758-776. https://doi.
org/10.3390/v5020758

Westcott, A. and Burnside, K. 2003. Educating
for competency in construction economics
and management. Paper presented at
Commonwealth Association of Surveying and
Land Economy (CASLE).

Wiersema, MLF.,and A. Bird. 2017. Organizational
demography in Japanese firms: group
heterogeneity, individual dissimilarity, and top
management team turnover. Acad. Mgt. J.,
15(3): 133-145.

Wold, S.,K. Esbensen and P. Geladi. 1987. Principal
component analysis. Chemom. Intel. Lab. Syst.,
2(3): 37-52. hittps://doi.org/10.1016/0169-
7439(87)80084-9

Yaqub, M., 1983. Investigation in to the competency
of field assistants in educating farmers regarding
plant protection measures of cotton crop in
district Toba Tek Singh, (Pakistan). pp. 203-
213.

Tavakol, M., and R. Dennick, 2011. Making sense
of cronbach’s alpha. Int. J. Med. Educ., 25(3):
331-340.

Zembylas, M., and E. Papanastasiou. 2003. Job
satisfaction among school teacher in Cyprus.
J. Educ. Adm., 42(3): 357-363. https://doi.
org/10.1108/09578230410534676

Zenger, TR., and B.S. Lawrence. 1989.
Organizational demography: The differential
effects of age and tenure distributions on
technical communication. Acad. Mgt. J., 32(2):
353-376. https://doi.org/10.2307/256366

Zhou, R., and K. Kaplanidou. 2018. Building social

December 2022 | Volume 38 | Issue 4 | Page 1498


https://doi.org/10.5267/j.jpm.2017.1.004
https://doi.org/10.1177/1350508407078053
https://doi.org/10.1177/1350508407078053
https://doi.org/10.3112/erdkunde.2005.03.03
https://doi.org/10.3112/erdkunde.2005.03.03
https://doi.org/10.1037/a0012704
https://doi.org/10.5032/jae.2010.03114
https://doi.org/10.5032/jae.2010.03114
https://doi.org/10.2307/3954991
https://doi.org/10.1111/1467-6494.00118
https://doi.org/10.1207/S15327752JPA8001_18
https://doi.org/10.1207/S15327752JPA8001_18
http:// www.hce.us.com
www.ers.usda.gov/Briefing/AgChemicals/ pestmangement.htm
www.ers.usda.gov/Briefing/AgChemicals/ pestmangement.htm
www.ers.usda.gov/Briefing/AgChemicals/ pestmangement.htm
https://doi.org/10.3390/v5020758
https://doi.org/10.3390/v5020758
https://doi.org/10.1016/0169-7439(87)80084-9
https://doi.org/10.1016/0169-7439(87)80084-9
https://doi.org/10.1108/09578230410534676
https://doi.org/10.1108/09578230410534676
https://doi.org/10.2307/256366

OPEN a“cc“s Sarhad Journal of Agriculture
capital from sport event participation: An Zlatkovic, B., S. Stojiljkovic, G. Dijigic and ]J.

exploration of the social impacts of participatory Todorovic. 2012. Self-concept and teachers
sport events on the community. Sport Manag. professional roles. Proc. Soc. Behav. Sci.,
Rev., 21(5): 491-503. https://doi.org/10.1016/j. 69:  377-384.  https://doi.org/10.1016/].
smr.2017.11.001 sbspro.2012.11.423

December 2022 | Volume 38 | Issue 4 | Page 1499


https://doi.org/10.1016/j.smr.2017.11.001
https://doi.org/10.1016/j.smr.2017.11.001
https://doi.org/10.1016/j.sbspro.2012.11.423
https://doi.org/10.1016/j.sbspro.2012.11.423

