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Metacognition as an individual's knowledge about how to learn. This should be
considred in agricultural higher education centers because the familiarity with metacognitive topics and its
role in the process of teaching learning is an attempt on the part of the educators to take an effective step to
play an influential role in the effectiveness of the country's agricultural higher education system. The
education that is based on metacognition leads to lifelong learning in the learners in a way that cultivating
such a trait in agricultural students leads to curiosity, responsibility, and the flourishing of creativity. In fact,
by using the right methods of learning and studying (metacognition), agricultural learners and students can
learn the material that is related to their field of study better and more easily.

The present applied research was a kind of descriptive survey method. The statistical population of
the study were the faculty members of agriculture at Shahid Chamran University (N = 82) and the faculty
members of Khuzestan University of Agricultural Sciences and Natural Resources (N = 85) from whom the
data were collected. The research instrument was a researcher-made questionnaire. In the first stage of its
design, based on consultation with the research team and based on the theoretical foundations, the most
important components of higher education and agriculture were identified. After determining these
components, the criteria for each component were identified based on the theoretical foundations. The
indicators were identified during three Delphi stages through conducting interviews with 15 metacognitive
experts. The method of selecting experts was in the form of snowballs. In the first stage, based on a review
of the theoretical foundations and the viewpoints of the experts (in the form of open-ended questions and
interviews), the indicators were identified for the main components related to metacognition. In the second
stage of Delphi, a new questionnaire was prepared. After collecting the second stage questionnaires and
analyzing the answers, the items with an average of 3.33 and above were confirmed. The approved items
were used to design the third stage questionnaire and to indicate the agreement or the disagreement of the
experts. After data analysis, indicators that were agreed upon by 66% and above were finally approved.

The results showed that the agricultural higher education system of Khuzestan Province is in an
unsuitable level in terms of all components of metacognition except educational planning and educational
environment. Examination of the current situation of agricultural higher education based on the identified
indicators showed that in the components of the curiculum, education management and inservice training
courses, planning, evaluation, educational environment and teaching based on the amount of one-sample t-
test, there is a significant difference between the real value and the assumed value. The course has two
criteria of participation and justification that the value of the t-test showed that there is a significant
difference between the two real and assumed values. The component of education management and in-
service training courses has two criteria of empowerment and justification and the t- test shows a significant
difference between the real and the assumed values. The evaluation component has two criteria of
participation and performance and the value of the t-test showed that there is a significant difference
between the two real and assumed values. The component of the educational environment also has two
criteria of motivation and facilitation- interaction in a way that the value of the t-test in all these three criteria
shows a significant difference between the amounts of the two real and assumed values. The teaching
component has three criteria, namely before teaching, during teaching, and after teaching. The value of the
t-test shows a significant difference between the two real and the assumed values. The results of the F-test
show that there is a significant difference at the level of 0.001 between the academic rank of the respondents
at the level of 0.005 and between the field of study of the faculty members in terms of performing the tasks
that are related to metacognition.

The current situation in the components of the curriculum, education management and inservice
training courses, educational evaluation, instructor or teaching duties, educational planning and learning
environment is not at an appropriate level. This means that various indicators of metacognition are not
properly observed in these components. Given the importance of these components in agricultural higher
education to achieve its macro goals and vision, the system should be reviewed and revised based on the
indicators that are of significance and priority. It is necessary for the policymakers and planners of agricultural
higher education to consider the indicators related to the main components of the system which have been
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identified in this research in planning and designing the educational programs. The policymakers and planners
are advised to change the educational system in a way that the dominant atmosphere in the classrooms would
be participatory and cooperative and the content of the books be adjusted in such a way that critical thinking
as a strategy of deep learning can be facilitated.
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Table 1: Reliability of variables, components and indicators related to components of higher education system
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Table 2: Statistical distribution of the current status of each of the components and the criteria related to each component in the agricultural higher education

from the viewpoints of the faculty members

;.Blf;ul @Ia..a _ CJa..u .
< oLl Sl s S okl L Bl Sl aalge .
o & b o5k e & b oSk 13
) ¢ Average Criterion ; Standard Average Compo Row
Staf_‘df_ﬂ’d Sig Statistics t Sig Statistics t deviation nent
deviation
0.980 0.000 -6.10 2.76 Participatory 0.000 -6.01 0.905 2.84 Course 1
heading
0.908 0.000 -8.84 291 Justification s
0.943 0.000 -10 2.53 Empowerment 0.000 -84 0.789 2.64 Manage 2
inservic
e
0.786 0.000 -8.20 2.750 Justification training
and
courses
0.874 0.000 -10 3.07 Operational 0.000 -4.10 0.874 3.07 Plannin 3
g
0.917 0.000 -7.4 2.840 Participatory 0.000 72 0.753 2.84 assessm 4
0.748 0.000 -8.2 2.845 Operational ent
0.822 0.000 -5.9 3.090 Motivation 0.000 -4.10 0.769 3.07 Learnin 5
g
environ
0.741 0.000 -7 3.026 Facilitation and ment
interaction
0.771 0.000 -8.17 2.90 Before teaching 0.000 -69 0.763 2.93 Teachin 6
g
0.805 0.000 -10 2.94 Teaching
0.797 0.000 -8.40 2.98 After teaching
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Table 3: Statistical distribution of the current situation and the importance of the indicators of the ‘curriculum’ component from the viewpoints of the faculty

members
oy Ol 3eileo <8l ol 8yl Coardy Sl ol
o9y R Y 099
WA v Solie e b L e il Jne Sezge
Priority Average Standard Indicator related to participatory criteria Standard Average status Priority
importance deviation deviation available
2 3.65 1.11 Editing the headlines with the participation of the same 1.26 2.55 4
lecturer and student.
4 3.19 1.12 Identifying the content in question with student 1.23 2.95 1
consultation.
1 3.86 1.10 Incorporating teacher and student goals into the content. 1.15 2.80 Y
3 3.61 1.15 Editing headlines in a way that facilitates student-teacher 0.853 2.82 Y
interaction.
B TPSE <{ 9N g _ Gl il Curdg il
gy e o Sl e
el P Indicator related to the justification criterion P 257 9%
Priority Average Standard Standard Average status Priority
importance deviation deviation available
3 3.61 0/941 Clearly state the expectations of the topic for the student 0.873 3 2
2 3.65 1.02 Laying emphasis on how comprehensive learning is 1.13 2/95 3
formulated in the headings.
1 3.87 1.217 The headline meets the expectations of the labor market. 1.093 2.64 4
4 1.19 3.35 In the formulation of the headings, excessive attention is 1/04 3/05 1

paid to what the student will learn rather than what the
teacher is teaching.
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Table 4: Statistical distribution of the current status and importance of the indicators of ‘planning’ component from the viewpoints of the faculty members
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- Indicator related to performance criteria
o i Average Standard Standard Average status o
Priority importanc deviation deviation available Priority
e
1 4 1.24 Content should develop the components of attention to skill. 1.290 3.05 4
4 3.39 1.033 Content should develop the components of attention to 0.889 3.14 2
description.
5 3.09 1.125 Content should develop the components of attention to 0.883 3.27 1
summary.
2 3.96 1.10 Content must develop the components of intellectual skills. 1.192 3.09 3
3 3.55 1.22 Teaching metacognition in the form of optional and 1.14 2.82 5

extracurricular courses or teaching various courses with
metacognitive approach
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Table 5: Statistical distribution of the current status and importance of indicators of ‘educational management and in-service training courses’ from the

viewpoints of faculty members
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Indicator related to faculty empowerment criteria
o Average Standard Standard Average status Priority
Priority importance deviation deviation available
3.57 1.161 Prior to teaching at the university, courses on the subject 0.973 2.38
of educational psychology, teaching methods and
techniques, assessment and evaluation should be
conducted within the framework of metacognitive theory
by the Ministry of Science for effective teaching.
4 3.30 1.081 In-service training courses use comprehensive software 1.020 2.53 3
packages to introduce meta-cognitive theory functions.
3 3.52 1.250 In-service training courses, promotional brochures, and 1.040 2.65 1
instructor guidebooks on metacognitive topics are
provided.
2 3.77 1.020 In-service training courses should be provided on 1.165 2.43 4
metacognitive topics.
1 3.77 0.973 During in-service training courses, educational videos 1.284 2.62 2
about metacognitive classes and metacognitive teaching
methods are displayed.
99 . “ Sl ot o9
Eavonl e ey S b b e Silas v S92
Indicator related to Indicator related to the justification
Standard criterion
Priority Average deviation Standard Average status Priority
importance deviation available
3 3.65 0.935 Developing a comprehensive vision of the higher 0.973 2.77 2
education system based on metacognitive strategies
2 3.70 0.926 Providing metacognitive-based teaching-learning 0.899 2.95 1
programs and methods
1 3.96 0.022 Enhance metacognitive skills development opportunities 1.171 2.68 3
by strengthening student councils and student
associations and scientific visits and delegating
responsibility and activity, in other words, to engaging in
community management.
4 3.61 1.196 Policymakers' attention and planning in formulating a 0.854 2.95 4

comprehensive vision of a self-regulated and self-directed
higher education system
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Table 6: Statistical distribution of existing situation and importance of indicators of ‘educational evaluation’ from the viewpoints of the faculty members

. e Sile _ ) Condy (oSl
ol e Gl j‘ &S L S b s e Sl e Gl . o oy
Priorit Average - o Indicator related to educational evaluation Standard tare Priorit
¥ importance Standard criteria deviation Average status ¥
deviation available
2 3.26 0.864 Paying attention to peer assessment in 1.024 2.62 2
evaluation.
1 3.61 0.941 Involving learners in evaluating a group of 1.155 3 1
themselves and others
Caslyl e (oSl e Sl 3 Shee oLy La o Silis e Szl Candg (oSl uglyl
C«:.o.@\ S92 g0
Priority Average Standard Performance criterion-related indicator Standard Average status Priority
importance deviation deviation available
1 3.74 0.752 Paying attention to and conducting formative 0.973 3.23 1
evaluation in the teaching process and providing
the learner with corrective feedback .
6 3.35 0.832 Folder Assessment and Evaluation (A deliberate 0.894 2.68 6
collection of evidence that includes how the
learner has progressed and the steps she/he has
taken to achieve it).
3 3/74 1.010 Getting feedback from learners after teaching 0.907 2.82 3
about the usefulness and necessity of lessons
learned and judging new values.
3.35 0.982 Performing final evaluation in each session. 1.066 2.77 5
4 3.68 1.171 Providing learners with feedback to refine post- 1.053 2.82 4
test learning activities.
2 3.74 0.864 Paying attention to multidimensional 1.024 2.95 2
evaluation.
5 3.34 1.1999 Attention and self-assessment in evaluation. 0.945 2.68 7
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Table 7: Statistical distribution of the current status and importance of indicators in the learning environment from the viewpoints of faculty members
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Average Standard Indicator related to motivation criterion Standard Average status
Priority importance deviation deviation available Priority
3 3.87 0.968 Creating learners' interest in continuous assessment of their 0.907 2.82 4
learning.
2 4.05 0.805 Providing emotional support for learners' beliefs, for example, 0.956 3.29 2
a teacher's respect for the learners' ideas.
1 4.17 0.887 Enabling the learners to learn and work simultaneously by the 1.320 2.86 5
learning environment
5 3.77 0.813 Having freedom of expression in the classroom so that students 0.981 3.19 3
feel they have the right to ask teachers about the methods and
curricula.
4 3.86 0.774 Encouraging learners to ask critical or exploratory questions in 0.796 3.33 1
classroom settings.
RSO <10 ey Gl il COUPIP-PR <] 0
ST ~ ol 5 Jetes Sl s LS et
Seen oo The indicator associated with the criterion of facilitation and oo o7
Priority Average Standard interaction Standard Average status Priority
importance deviation deviation available
2 3.87 0.869 The educator has the role of organizing and facilitating learning 0.941 3.14 1
activities.
4 3.75 0.851 Learners' discussion in learning environments. 1.100 3.11 2
5 3.55 1.011 The instructor gives learners the opportunity to monitor their 0.921 2.95 5
performance and to judge their behavior.
3 3.76 0.995 The teaching method should be such that the learners engage 1.026 3 4
with the educator to plan the learning process and create a
sense of autonomy in the learners.
1 4 1.000 Encouraging learners to improve their learning processes from 1.091 3.10 3

the educator.
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Table 8: Statistical distribution of existing situation and importance of teacher component indicators from the viewpoints of faculty members

Caglyl Ol eXile 3l 3l il 229 Sk ool
ool Jlovss ol Gy e b s e S0l Jloess 39290 i
Priority Average standard Indicator related to pre-teaching criteria Standard Average status Priority
importance deviation deviation available
6 3.82 0.958 Informing the learners of the learning objectives 0.740 3.38 1
before the lesson begins.
9 3.55 0.800 Helping the learners to identify their learning 1.123 2.81 8
styles.

12 3.45 1.26 Performing initial and diagnostic evaluation. 1.028 2.57 12

10 3.52 0.814 Appropriate grouping of learners into 1.046 2.60 11
multipronged groups.
2 4.05 0.884 Convert lesson title to question 1.062 3.14 2
5 8.23 0.853 Designing teaching in such a way that there is a 1.221 2.90 6
good balance between the quantity and quality of
learning.
8 3.57 0.954 Familiarity with the meta-cognitive teaching 1.007 2.71 10

method of mardar (which includes physical and
mental readiness, deep understanding,
remembrance, recollection, interpretation, and
memorization).
11 3.52 0.846 Familiarity with my metacognitive postgraduate 1.037 2.86 7
teaching method (which includes chapter
overview, question design, careful reading of the
chapter, thinking and memorizing).
1 4.09 0.848 Understanding the method of meta-cognitive 1.065 2.91 5
teaching of mutual education (providing context
for discussion among learners and expressing
arguments about answers).
4 3.83 0.887 Understanding the Meta-Cognitive Teaching 0.971 3.09 3
Method of Cross-Questioning (Cross-teacher and
Inclusive Question about Goals and Curriculum).
3 3.86 0.774 Familiarity with the meta-cognitive teaching 1.195 3.000 4
method of verbal thinking (people express their
thoughts while reading a text or doing a learning

task).
7 3.57 0.843 Teaching scientific methods of metacognition such 1.030 2.81 9
as summarizing and preparing questions
Y 3eSileo Gyl Gl il Cordg oSl
Ol O S _ oo X209 u»*SJ =
Caglsl o S b e Sl sl
Cood Hhe She S92 g0
Priority . Average Star)d?rd Indicator related to teaching criteria Star.1dz.:1rd Average status Priority
importance deviation deviation available
3 4.05 0.999 Emphasis on the comprehensive development of 1.183 3.000 6

learners (educational, educational, religious,
emotional, etc.).
2 4.09 0.971 Emphasis on higher levels of learning (each subject 1.179 3.24 2
is an introduction to learning new content and
creating a new question in the mind of the learner
that leads to new learning).

18 3.55 0.963 Teaching learners how to distinguish between 0.845 3.29 1
important and unimportant content.
9 3.86 0.727 The division of tasks and responsibilities in the 0.680 3.19 3

teaching-learning process between the learner
and the educator in such a way that the educator
does not assume overall responsibility for the
teaching-learning process.
17 3.55 0.963 Help enhance learners' metacognitive ability by 1.091 2.76 15
teaching daily notes-taking on their daily lessons
and how they learn.

16 3.64 1.177 Teaching self-assessment methods to learners. 1.231 2.76 17

15 3.77 1.066 Helping earners to understand their strengths. 0.995 2.90 11

13 3.82 1.006 Understanding students' learning problems and 1.179 2.76 16
bottlenecks

7 3.91 1.019 The educator should lay greater emphasis on 0.996 67.2 18

teaching critical thinking and tailor teaching,
assessment, and test questions so as to require
learners' critical approach to the content to judge
and evaluate their content and learn what to rely

on.
5 3.95 0.999 Encouraging learners to ask high-level questions 1.123 2.81 14
(questions that require deep thinking by the
learners).
12 3.82 0.733 Assigning the responsibility of learning gradually to 0.944 2.90 10

the learner.
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10 3.86 0.889 Time management training for learners. 1.030 2.81 13
11 3.86 0.990 Providing support and discussion among learners. 1.040 2.85 12
4 4.000 0.926 Paying attention to previous knowledge and 1.195 3.14 4

lessons in teaching a new lesson.

6 3.91 0.750 Creating a balance between content and the 1.026 3.05 5

ability to understand and understand the current

world.
8 3.87 0.968 Making connections between new and pre-learned 0.999 2.95 7
content.
14 3.81 0.928 Interacting with meta-cognitive elements (self- 0.852 2.90 9
knowledge

1 4.13 0.757 Informing learners about the importance of 1.046 2.95 8

application and application of Knowledge and skills

acquired while learning
Caglsl Ol oeSiles Sl ol ol ol Condy (Silee Caglyl
o] Jlovss o 3l e S by s e S3LES Jlovss S9>ge
Priority Average Standard Indicator related to the criterion after teaching Standard Average status Priority
importance deviation deviation available
3 3.41 1.141 Asking students to report on the exam (quality, 1.071 3.05 1
comprehensiveness, level of difficulty of the
questions, and the proportion of the test with the
lesson taugh in the classroom).
1 3.95 0.722 Paying attention to learners' efforts, not their 1.000 2
scores. 3.000
2 3.67 0.913 Providing students with the necessary feedback on 0.898 2.84 3
their learning.
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Table 9: F test results to compare the performance of metacognitive tasks at different scientific levels
& lolixe o &l lade Slro ool Ol e a5 e
P F Standard deviation Average Scientific rank
12.715 102.33 The coach
22.540 81.33 Assistant professor
0.007 4.296¢ 31.215 12.82 Associate professor
6.21 104.000 Professor
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Table 10: F test results to compare the performance of metacognitive tasks in different fields of study

& lolias zhw &l lade Slaro Byl Ol (Shmam Al
P F Standard deviation Average Field
13.66 73.48 Agricultural engineering
and plant breeding
0.000 9.925%* 8.51 74 Weefi englr?eerlng
35.44 63 Animal science
Engineering
9.24 113 Water engineering
11.65 105.33 Plant
33.61 99.28 Agricultural promotion
and training
10.17 116 Agricultural economics
27.43 88 Geology
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