APPENDICES



166

Appendix A

List of Experts

List of Experts who Supervise the tools for the Study

. Dr. Toont Chomcheun

Measurement and Evaluation Expert,

Retried Government Official, Former Educational Supervisor and
Chief Expert, Chiang Mai Educational Service Area Office 1

. Dr. Chatree Maneekosol

Curriculum and Instruction Expert,

Curriculum and Instruction Faculty of Education, Chiang Mai Rajabhat
University

. Supervisor Samran Boonmun

Curriculum and Instruction Mathematical Expert,

Educational Supervisor and Chief Expert, Chiang Mai Educational
Service Area Office 4

. Supervisor Wongdeun Pothipun

Curriculum and Instruction Mathematical Expert,

Retried Government Official, Former Educational Supervisor and
Chief Expert, Chiang Mai Educational Service Area Office 2

. Lecturer Sachi Kamphu

Curriculum and Instruction Mathematical Expert,

The Institute for the Promotion of Teaching Science and Technology,

Ministry of Education
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Appendix B

Standards, Indicators, and Criteria for the Instructional Competency
Promoting the Mathematical Process Skills

Standard 1 Designing and planning the teaching and learning arrangement to
promote students’ mathematical process skills
Indicator 1.1 Check the students’ mathematical process skills before
and after designing the teaching and learning arrangement

Criteria of Consideration

Quality Score Interpretation
Level
Very Good 4 Have the checking the mathematical process skills
before the designing of the teaching and learning
arrangement in all process skills.

Good 3 Have the tests on the mathematical process skills of the
students before the designing of teaching and learning
arrangement from three or more process skills.

Moderate 2 Have the tests on the mathematical process skills of the
students before the designing of teaching and learning
arrangement from 1 to 2 process skills.

Need 1 No test on mathematical process skills before the

Improvement design of the teaching and learning arrangement.

Note Consideration is made from the design of the teaching and learning of one

lesson.




Indicator 1.2 Plan the teaching and learning arrangement that promotes

168

students’ mathematical process skills.

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Make plan for teaching and learning arrangement to
train all of the mathematical process skills
Good 3 Make plan for teaching and learning arrangement to
train three or more of the mathematical process skills
Moderate 2 Make plan for teaching and learning arrangement to
train one or two of the mathematical process skills
Need 1 No plan for the teaching and learning arrangement to
Improvement train mathematical process skills for students

Note: Consideration is made from the design of the teaching and learning of one

teaching session.

Standard 2 Arrange the teaching and learning arrangement that promotes
the students’ mathematical process skills.
Indicator 2.1 Arrange the activities that promote abilities to solve
mathematical problems.

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Arrange activities to allow students to use more than

one of the methods to solve mathematical problems and
more than 50 percent of the students can apply such
methods to problems successfully

Good 3 Arrange activities to allow students to use more than
one of the methods to solve mathematical problems and
more than 50 percent of the students can apply it
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successfully with one method only

Moderate 2 Arrange activities to allow students to use only one
method to solve mathematical problems and more than

50 percent of the students can apply it successfully

Need 1 Arrange activities to allow students to use only one
Improvement method to solve mathematical problems and more than

50 percent of the students can not apply it successfully

Note: The consideration is made based on each teaching session.

Indicator 2.2 Arrange the activities that promote abilities to think

logically along with solving mathematical problems.

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Arrange activities or use questions in a way to make
the students to think logically along with solving
problems regularly and explain methods used in
solving problems
Good 3 Arrange activities or use questions in a way to make
the students to think logically along with solving
problems regularly and but no emphasis on
explaining methods used in solving problems
Moderate 2 Arrange activities or use questions in a way to make
the students to think logically along with solving
problems sometimes and students not always able to
explain methods used in solving problems
Need 1 Arrange activities with no emphasis on using
Improvement questions or not use the questions to induce students

to think logically along with solving problems

Note: Consideration is made based on each teaching session.
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Indicator 2.3 Arrange the activities that promote abilities to

communicate with mathematical symbols or communications.

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Arrange activities emphasized on promoting abilities to
communicate mathematical symbols among students by
allowing students participation in explaining the
contents, show opinion, and summary of learning
contents regularly
Good 3 Arrange activities promoting abilities to communicate
mathematical symbols among students by allowing
students participation in explaining the contents, show
opinion, and summary of learning contents sometimes
Moderate 2 Arrange activities promoting abilities to communicate
mathematical symbols among students by allowing
students to participate only in showing opinion
Need 1 Arrange learning activities that are not promoting
Improvement abilities in the mathematical communication for the

students

Indicator 2.4 Arrange the activities that promote abilities to make

linkage with mathematical knowledge

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Arrange activities in a way that students are trained to
solve problems by linking contents in mathematics to
daily lives in integrative manner
Good 3 Arrange activities in a way that students are trained to

solve problems by linking contents in mathematics to
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other subjects in integrative manner

Moderate 2 Arrange activities in a way that students are trained to
solve problems by linking contents in mathematics

Need 1 Arrange activities in a way that students are trained to

Improvement solve problems without showing clearly any linkage

with knowledge in the contents

Indicator 2.5 Arrange activities that promote abilities to think creatively

on mathematical problems

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Train the students to transfer knowledge, ability
through the project works, portfolios, or other
assignments which are responsive to local conditions
Good 3 Train the students to think through questioning or
open-ended problems with several answers or have
many methods to find several solutions; open chances
to students to present their own thoughts freely and
train students to construct their own questions
Moderate 2 Train the students to think through questioning or
open-ended problems with several answers or have
many methods to find several solutions; open chances
to students to present their own thoughts freely or show
direction sometimes
Need 1 Train the students to think through questioning with
Improvement only one answer or use only one method to find

solution

Note Consideration is made based on each teaching session
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Indicator 2.6 Use media or learning sources that promote the

mathematical process skills

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Use media or learning sources that promote various
mathematical process skills and consistently cover
learning objectives
Good 3 Use media or learning sources that promote
mathematical process skills and consistently cover
learning objectives but lack of variety of media use
Moderate 2 Use media or learning sources that promote various
mathematical process skills but not consistently cover
learning objectives
Need 1 Use media or learning sources that emphasize only the
Improvement knowledge and understanding of the contents
Standard 3 Measure and evaluate the mathematical process skills along with

the learning contents.

Indicator 3.1 Measure and evaluate the students on knowledge and

mathematical process skills continuously and periodically.

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Perform the measurement and evaluation of the
students on the knowledge contents and mathematical
process skills before, during and after the learning
Good 3 Perform the measurement and evaluation of the
students on the knowledge contents and mathematical
process skills during and after the learning
Moderate 2 Perform the measurement and evaluation of the
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students on the knowledge contents and mathematical

process skills only after the learning

Need

Improvement

Perform the measurement and evaluation of the
students only on either the knowledge contents or

mathematical process skills

Indicator 3.2 Use the methods of measurement and evaluation to reflect

the students’ knowledge and mathematical process skills in several methods.

Criteria for Consideration

Quality Score Interpretation

Level

Very Good 4 Use the methods of measurement and evaluation to
reflect students’ knowledge and mathematical
process skills (more than three methods)

Good 3 Use the methods of measurement and evaluation to
reflect students’ knowledge and mathematical
process skills (two to three methods)

Moderate 2 Use the methods of measurement and evaluation to
reflect students’ knowledge and mathematical
process skills (only one method)

Need 1 Use no evaluation to reflect the students’

Improvement mathematical process skills

Standard 4 Analyze the process of teaching and learning results and bring

them to promote the development of mathematical process skills efficiently.

Indicator 4.1 Analyze the process results of teaching and learning

arrangement that promotes students’ mathematical process skills.
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Criteria for Consideration

Quality

Level

Score

Interpretation

Very Good

Analysis on the process and summary the result of
teaching and learning arrangement that promotes
students’ mathematical process skills through the data
from the learning results according to the objectives
of the process of teaching and learning arrangement

and learning media

Good

Analysis on the process and summary of the result of
teaching and learning arrangement that promotes
students’ mathematical process skills through the data
from two out of three in the following lists: results of
the learning according to objectives, process of
teaching and learning activities arrangements, and

learning media.

Moderate

Analysis of the process and summary the results of
teaching and learning arrangement promoting
students’ mathematical process skills through the use
of data one out of three in the following list: results
of the learning according to objectives, process of
teaching and learning activities arrangements, and

learning media.

Need

Improvement

Neither analysis on the process nor summary of the
results on teaching and learning arrangement

promoting students’ mathematical process skills.
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Indicator 4.2 Apply the data from the analysis of Indicator 4.1 to solve

the problems or develop students’ mathematical process skills.

Criteria for Consideration

Quality

Level

Score

Interpretation

Very Good

Apply the data from the analysis of the process of the
results of the teaching and learning arrangement to use
in develop/improve in the teaching and learning
activities arrangement, provide the media, and measure
and evaluate to promote students’ mathematical process

skills.

Good

Apply the data from the analysis of the process of the
results of the teaching and learning arrangement to use
in develop/improve two out of three issues which are
the teaching and learning activity arrangement,
providing the media, or measure the evaluation to

promote students’ mathematical process skills.

Moderate

Apply the data from the analysis of the process of the
results of the teaching and learning arrangement to use
in develop/improve on either issues which are the
teaching and learning activity arrangement, providing
the media, or measure the evaluation to promote

students’ mathematical process skills.

Need

Improvement

No application of the data from the analysis on the
process on the teaching and learning arrangement
to use in students’

results the promotion of

mathematical process skills.




176

Standard S Development of students’ mathematical process skills.

Indicator 5.1 Abilities to develop the mathematical process skills in

solving problems among the students.

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Develop the students to have the process skills in
solving problems in very good level (in average)
Good 3 Develop the students to have the process skills in
solving problems in good level (in average)
Moderate 2 Develop the students to have the process skills in
solving problems in moderate level (in average)
Need 1 Develop the students to have the process skills in
Improvement solving problems in need improvement level (in
average)
Indicator 5.2 Abilities to develop process skills in reasoning of the
students.
Criteria for Consideration
Quality Score Interpretation
Level
Very Good 4 Develop the students to have the process skills in
reasoning in very good level (in average)
Good 3 Develop the students to have the process skills in
reasoning in good level (in average)
Moderate 2 Develop the students to have the process skills in
reasoning in moderate level (in average)
Need 1 Develop the students to have the process skills in
Improvement reasoning in need improvement level (in average)
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Indicator 5.3 Abilities to develop the process skills in communication,

interpret mathematical meaning and presentation of the students.

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Develop the students to have the process skills in
communication, interpret mathematical meaning and
presentation in very good level (in average)

Good 3 Develop the students to have the process skills in
communication, interpret mathematical meaning and
presentation in good level (in average)

Moderate 2 Develop the students to have the process skills in
communication, interpret mathematical meaning and
presentation in moderate level (in average)

Need 1 Develop the students to have the process skills in

Improvement communication, interpret mathematical meaning and

presentation in need improvement level (in average)

Indicator 5.4 Abilities to develop process skill in making linkage (by

the students).

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Develop the students to have the process skills in
making linkage in very good level (in average)
Good 3 Develop the students to have the process skills in
making linkage in good level (in average)
Moderate 2 Develop the students to have the process skills in
making linkage in moderate level (in average)
Need 1 Develop the students to have the process skills in

Improvement

making linkage in need improvement level (in average)
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Indicator 5.5 Abilities to develop the process skills in creative thinking

of the students.

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Develop the students’ process skills in creative

thinking in very good level (in average)

Good 3 Develop the students’ process skills in creative

thinking in good level (in average)

Moderate 2 Develop the students’ process skills in creative

thinking in moderate level (in average)

Need 1 Develop the students’ process skills in creative

Improvement thinking in need improvement level (in

average)

Evaluation Criteria in the Indicator Level and Standard Level

1. The evaluation of the quality in the indicator level; the

consideration is

made from the average score level of the target group teachers compared to the

evaluation criteria at indicator level as the followings.

Means Quality Level
The average of the score level of the target group teachers lower Need
or equal to 1.74 Improvement
The average of the score level of the target group teachers Moderate
between 1.75 and 2.74
The average of the score level of the target group teachers Good
between 2.75 and 3.49
The average of the score level of the target group teachers Very Good

between 3.50 and 4.00

2. The evaluation of the quality in the standard level; the

consideration is

made from the average of indicator compared to the evaluation criteria as the

followings.
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Means Quality Level
The average of the quality level of indicator lower or equal to Need
1.74 Improvement
The average of the quality level of indicator between 1.75 and Moderate
2.74
The average of the quality level of indicator between2.75 and Good
3.49
The average of the quality level of indicator between 3.50 and Very Good

4.00
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Appendix C

The Evaluation Criteria on the Mathematical Process Skills for

Prathom Suksa 6 Students

1. Students Have Process Skills in Problem-solving

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Students have abilities to perform problem-solving by
themselves systematically, achieve the target and can use the
outcomes of the works to be samples
Good 3 Students have abilities to perform problem-solving by
themselves systematically, achieve the target but the outcomes
of the works must be improved
Moderate 2 Students have abilities to perform problem-solving under
teacher’s supervision and guidance
Need 1 Students have tried to solve problems but to no avail or/no trace
Improvement of implementation of problem-solving

2. Students Have Reasoning Process Skills

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Use knowledge, data or facts to refer, support the decision
making or make summary correctly
Good 3 Use knowledge, data or facts to refer, support the decision
making or give summary correctly only in some parts
Moderate 2 Use knowledge, data or facts to refer, support the decision
making or give summary mistakenly
Need 1 Show trace of using knowledge, data or facts to refer, support
Improvement the decision making or give summary but not success/no trace

of using concepts in making decisions




181

3. Students Have Process Skills on the Communication, Convey Mathematical

Meaning and Presentation

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Use the language and mathematical symbols correctly,
present by using methods or models systematically
correctly, clearly, precisely, with complete details
Good 3 Use the language and mathematical symbols correctly,
present by using methods or models systematically
correctly, clearly, precisely, but not with complete details
Moderate 2 Use the language and mathematical symbols correctly,
attempt to present by using methods or models
systematically but presentation still not done clearly
Need 1 Presentation through the use of language and the
Improvement mathematical symbols incorrectly/no presentation

4. Students Have Process Skills on the Linkage of Concepts

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Students can apply the mathematical knowledge,
principles, and methods to make linkage to the
mathematical contents, others’ contents, and to daily
life in order to solve problems or apply it
appropriately
Good 3 Students can apply the mathematical knowledge,
principles, and methods to make linkage to the
mathematical contents, others’ contents, and to daily
life in order to solve problems or apply it
appropriately in certain parts (not fully)
Moderate 2 Students can apply mathematical knowledge,
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principles, and methods to make linkage to some of

the mathematical contents

Need

Improvement

Students can neither apply mathematical knowledge,
principles, and methods appropriately nor make

linkage to the mathematical contents

5. Students Have Process Skills on Creative Thinking

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Students can apply the concepts or the methods
which differ from the original methods to solve
problems correctly and successfully
Good 3 Students can apply the concepts or the methods
which differ from the original methods to solve only
some parts of problems
Moderate 2 Students can apply the concepts or the original
methods to solve the problems successfully
Need 1 Students can apply the concepts or the original
Improvement methods derived from other people to find solutions

but the solutions are incorrect or no consistent

outcome
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Appendix D

Research Tools

The Evaluation Form on the Instructional Competency Promoting Mathematical
Process Skills

Teacher’s Name School

The Learning Arrangement Plan Number

Topic
Date Month Year
Identification:

1. Use for evaluate instructional competency from teaching observation in
classroom and evaluation from tape recorded teaching voice.

2. Please mark with v'in the blank consistently to the quality level of the
implementation or performance. The consideration is done based on the evaluation
criteria in each list in the attached lists. If there are any other observation which
maybe useful for developing the teachers, please take note in the additional note,
space/area at the end of this evaluation form

Quality Level
Number List of Evaluation Need Moderate | Good | Very
Improvement Good

1. Arrange the activities
promoting abilities in
solving mathematical
problem-solving

2. Arrange activities
promoting abilities to
think reasonably in
solving mathematical
problems

3. Arrange activities
promoting abilities in
mathematical
communication

4. Arrange activities
promoting abilities in
make linkages of
mathematical knowledge
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Quality Level

Number List of Evaluation Need Moderate | Good
Improvement

Very
Good

5. Arrange activities
promoting abilities in
creative thinking in
mathematics

6. Use media or learning
sources promoting

mathematical process
skills

7. Measure/evaluate the
students’ on knowledge
and mathematical process
skills continuously and
periodically

8. Use several evaluation
methods in reflecting the
knowledge and the
process skills of the
students

AQIEIONAL INOTES: ..o seee s sees e ees e eeeerre e e e e e e .

Evaluator

Remark: Use the evaluation criteria Standard 2 Indicators 2.1 to 2.6 and
Standard 3 Indicators 3.1 to 3.2 in Appendix B, page 126-129
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The Record Form on Interview with the Target Group Teachers on Instructional
Competency Promoting Mathematical Process Skills

Teacher’s Name School

Date Month Year. ... that the interview takes place

Issues for Questioning

1. Have you checked both the basic knowledge and mathematical process skills
before designing the teaching and learning arrangement or not? And have you
checked all the lessons or not? (Indicator 1.1).

2. Have you made the teaching and learning arrangement plan in a way that allowing
the students to be trained on the mathematical process skills cover all lessons and all
the process skills or not? (Indicator 1.2)

3. Have you arranged the activities in a way that allows the students to apply the
methods to solve the problems? How many methods? Can students apply the methods
to solve problems? Are they successful or not? (Indicator2.1)

4. Have you arranged the activities and used the questions in a way that allow
students to think logically in problem-solving or not? And do you train them in every
session or not? (Indicator 2.2)

5. Have you arranged the activities to train on the observation skills, train to present
the symbolic sentences or tables or figures in all lessons or not? (ndicator2.3)

6. Have you arranged activities that allow students to make linkage or integrate the
contents in mathematics subject with daily life or other subjects or other contents or
not? (Indicator2.4)

7. Have you trained the students to think by using questions or open-ended problems
and trained themes to create their own questions or not? (Indicator 2.5)

8. Have you trained the students to make project works or portfolios or tasks or not?
(Indicator 2.5)
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9. Have you used media or learning resource promoting mathematic process skills in
teaching or not? (Indicator2.6)

10. Have you evaluated the students on the knowledge contents and mathematical
process skills before, during and after the learning or not? (ndicator3.1)

11. Have you used the evaluation methods to reflect the knowledge and the
mathematical process skills on the students or not? (ndicator 3.2)

12. Have you analyzed the process and summarized the results of teaching and
learning arrangement promoting the mathematic process skills of the students or not?
(Indicator4.1)

13. Have you applied the data derived from the analysis of the process on the
teaching and learning in arrangement for promoting students’ mathematical process
skills in all teaching plans and all lessons or not? dndicator4.1)
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Record Form on the Emphasis on Checking Students’ Exercises or Assignments

SIS vevertiieeeereennneeeeeeeeesssessseescsssssssossossssssssssssssssssssssssssssnsssssssos
Student’s Name School

Exercise Topic

Assignment Topic
Date Month Year. ... Record

Issues for Observation on Students Exercises and Assignments
1. How many methods can students apply to solve problems and can students solve
them successfully? (Indicator 2.1)

3. Are students trained to present the use/words or language of mathematical
symbols correctly? (Indicator2.3)

4. Can students make linkage to integrate the contents in mathematics subjects with
daily life/other subjects/other contents? (Indicator2.4)

5. Are students trained to think through open-ended problems and trained to create a
build questions by themselves or not (Indicator2.5)

6. Have students received the checking of the work on both the knowledge and the
mathematical process skills? (Indicator3.1)

7. Do students get suggestions from the checking or the works or not? (Indicator
32)
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Evaluation Form on the Plan to Arrange Teaching and Learning Arrangement
Promoting Mathematical Process Skills

Teacher’s Name School
Plan to Arrange Learning Number.......... Topic
Date ‘Month Year

Identification: Please mark with vin the blank consistently to the quality level of the
implementation or performance. The consideration is done based on
the evaluation criteria in each list in the attached lists. If there are any
other observation which maybe useful for developing the teachers,
please take note in the additional note, space/area at the end of this
evaluation form

Quality Level
Number List of Evaluation Need Moderate | Good | Very
Improvement Good

1. Test the students
mathematical process
skills before designing of
teaching and learning
arrangement

2. Plan for the teaching and
learning arrangement
promoting students to be
trained on mathematical
process skills

3. Arrange activities that
promote abilities to solve
mathematical problems

4. Arrange activities
promoting abilities to
think logically in solving
mathematical problems

5. Arrange activities that
promote abilities in
mathematical
communication

6. Arrange activities

promoting abilities in
making linkage of
mathematical knowledge

7. Arrange activities
promoting abilities in
creative thinking in
mathematics
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Quality Level

Number List of Evaluation Need Moderate | Good | Very
Improvement Good

8. Use media or learning
sources promoting

mathematical process
skills

9. Measure/evaluate students
both in knowledge and
mathematical process skill
continuously and
periodically

10 Use various evaluation
methods in reflecting
knowledge and process
skills of the students

11 Analyze the process of
teaching and learning
arrangement in promoting
students’ mathematical
process skills

12 Apply the data from the
analysis on the process of
teaching and learning
arrangement in solve
problems or develop
students’ mathematical
process skills

Remarks Use the evaluation criteria Standard 1 to Standard 4 in Appendix B,
Page 125-130
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Record Form on the Reflection of Data after the Teaching
in Each Teaching Plan Content-areas of Mathematics,

Prathom Suksa 6

Teaching plan number........... TOPIC e

Date/Month/Year..................... Time....... T@AChCT .....oooooooeeoeeeeee e

Total of students in the classroom....... students, come to school......... students,
not come to school............. students

Students’ Readiness and Interest before the Teaching
O AS uSUAL DECAUSE.......ccoovocce s

O Better than usual beCauSe........ooooooocceeeeeeeeeee e
O Worse than usual bECAUSE. ...

1. Today’s teaching condition, evaluated according to the identified teaching plan
O Implement according to all of the teaching plans
O Different from the teaching plan some increased/ some reduced/

adjusted on the content, process skill and steps of
activities/equipment/class climate)

2. Interesting observation (data) from today’s teaching (What happened while in the
classroom/ How interesting?)

3. The teacher’s interpretation of what happened in Item 2 (f it is so, what is the
likely cause? For example, the contents/teaching steps, climate, peers, media, etc; and
what it leads to?)

4. How about the instructional competency today: is it successful according to the
objectives identified by the teacher? How many percent of objectives achieved? What
are the reasons? What is missing and why?
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6. What will you make use of the new concepts that you learned in previous  Item
5 in your future teaching sessions?

7. What things about which you should be careful or pay close attention in your
future teaching sessions?

8. What things that should be improved and/or added in next future teaching sessions
in order to increase the level of instructional competency?
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The Record Form on the Report in the Classroom Implementation of the Target
Group Teachers, Content-areas of Mathematics, Prathom Suksa 6

SChOOL.....oo DiStrict. ..o Province: Chiang Mai
Learning Unit Number........... TOPIC e
Duration of Teaching Started from..............ooccooeciee Until.oo
Number........ Hour...... Teacher’s NAME..............ooociciicsee s
Date/Month/Y ear Of REPOTL.............ooooooee s

1. The qualities that the teacher expects from the students after finishing the learning
unit:

2. The Methods used in the development
2.1 The emphasiS 0N ACTIVILICS. ... s

3. Evaluation
3.1 Tools used for the eVAIUALION ..o
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Questionnaire on the Teachers’ Attitudes toward the Model for Developing
Instructional Competency Promoting Students’ Mathematical Process Skills

Identification: Please express your opinions in these following issues:

1. How do you get the benefits from participation in the process for developing
instructional competency promoting students’ mathematical process skills?

2. From the participation in the process of developing instructional competency
promoting students’ mathematical process skills, do you see any weaknesses or
problems in the implementation?

3. Do you think that the implementation according to the process for developing
instructional competency promoting students mathematical process skills (review the
steps from the Figure of model of development attached)? Is there any step that
should be improved or developed to be more appropriate?

4. Do you have any suggestions about the model for developing instructional
competency promoting students’ mathematical process skills?

(Thank you for your kindness to answer this questionnaire)

(Before the model development))
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The Test Form to Measure the Mathematical Process Skills
of Prathom Suksa 6 Students

DA\ 4 ST Number.......School......cccc,
Identification: Give to students to answer two items in the test form in one hour

1. Question

“A man gets his wage as the following way. On the first day he gets 1 baht. On
the second day he gets 2 baht. On the third day he gets 4 baht. On the fourth day he
gets 8 baht. On the fifth day he gets 16 baht, and so on following this pattern. If this
man works for 10 days, how much wage he will get?”

Read This Question and Answer the Problem as What Follows

1) Assign the students to show how to calculate in methodical ways to find the
solution for this question. The students may show how to think by any methods. For
example by drawing pictures, by illustrations, by written explanation, by description,
etc for the teacher to understand the methods of students’ thinking to arrive at the
solution. If the students have the methods to find the solution in many ways, allow
them to show those methods to think, which means they are very good.

2) What are the answers of this question? Are the students thinking that
students’ answers are correct?

2. From this identified situation, answer these following questions.
Situation:

During the school vacation, Miss Pimon helps her mother selling goods in the
market. Her mother pays her wage as the allowance. On the first day, the
mother gives her 15 baht and the next day the mother increases the payment of
5 baht per day.
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Question:
1) After two weeks, how much her mother gives the allowance for Miss
PAMONT e

2) How many methods are there to find the answer for the question number
1?7 What are they? (Show the methods to find the solutions.)

3) The methods to think for the solutions found for Item 1. Write the
symbolic sentences!

S0 e eee et e et e 1o et reee e

(After the model development)
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The Test Form to Measure the Mathematical Process Skills
for Prathom Suksa 6 Students

DA\ 4 ST Number.......School......cccc,

Identification: Assign the students to find the solution (also showing the methods to
find the solution) and then answer these following questions (in one

hour).
1. Somyjit sells %of his books. If he has 140 books, how many books that he already

sold out and how many books still left with him?

1.1 What this question wants to know?

1.3 What are the thinking methods to solve this question? (Show the thinking
methods used to find the solution.)
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2. Father is 5 years older than Mother. Mother is 24 years older than Suda. This year
Father is 46 year old. In the next four years how old will Suda be?

2.1 What this question wants to know?

2.3 What are the thinking methods for this question? (Show the methods to
calculate the solution).
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Appendix E

The Result of Data Analysis

Results of Evaluation Mathematic Process Skills of Students

Before Development through the model

Indicators /Number of Students in each quality Level
School | N 5.1 5.2 5.3 5.4 5.5
1| 2 [3]4] 1 [2]3[]4a4]1 2 [ 3]4] 1 2 [ 31411 [2]37]4
A 32 (2111 JofJo |32 ]oJoJo[22]10][ofo]23] 9 JoJo[32]o]o]o
B 1710 7 JoJolwmJolJoJoJ1wm]o JoJolwm]olJoJoJ]1wm]o]ol]o
C 14 [10] 4 JoJo [ 3]t ]JoJoJ1iz] 2 JoJol1w4] o JoJoJiwa]olol]o
D 18 10| 5 |21 w4t 2]t 1|3 [3]1]09 4 [ 31216 |6 ]4]2
E 1njJo| 2Jol9o] 6 [2]o]3]o 3 [ 8]o] o 2 o9l 8 [ 3]o]o
F 26 [ 8| 2 [is][1 184|314 J2aaJoJi| 7wt ]1]38]18[o]o
G 26 |18 8 JoJo [ 18]e|2]o]23] 2 J1Jolwww]|] 7 JoJoJa2s]1]o]o
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185 | 97 | 59 |18 [ 11 [ 159 [14 [ 7 | 5 J110 [ 59 [14]2]110] 59 | 4 |12 [147[32] 4 |2
97 | 118 [ 54 [ 44 [ 159 [ 28 [ 21 [20 [ 110 [ 118 [ 42 [ 8 | 110 | 118 | 12 [ 48 [ 147 [ 64 [ 12 ] 8
313 228 278 288 231
1.69 1.23 1.50 1.56 1.25
1.45
After Development through the model
Indicators /Number of Students in each quality Level
School | N 5.1 5.2 5.3 5.4 5.5
1 [ 2] 3 [ 4 [1 1234 1] 234127374 1]27]3T74
A 32 26| 7 |86 3] s [2]s8 8] 4 [2]oa]s | 1 ]2]27]3T7]o0o
B 17 1 8 5 3 1 3 11 2 2 5 10 0 2 10 5 0 1 15 1 0
C 4 {ol3[ 74 folalw]l2]olel[s |3 lol7 ][5 [2]1t]w]2]i
D 18 o4 7 7 Jo]alo] s 1] 46| 7 1[5 ]7]5[o]e ]| 8|4
E it {oJol 1t [10]o]2 s ol it 2] 8ol ol 2]o]t] 4] 4 ]2
F 26 [ 37 ] 8 | 8 |2fw|w] 43w s s |37 | s |2]1w]10]4
G 26 5 6 10 5 3 7 14 2 4 11 7 4 1 14 8 3 2 15 7 2
H 41 [ s {wo] | el2lee]luvlw]s ]l ]wo]l2]1w6]B3]1w0][2[2]1w]s
185 [ 16 | 44 | 69 | 56 | 16 |46 | 88 | 35 | 17 | 56 | 71 | 41 | 11 [ 80 [ 59 | 35 [ 11 [ 110 ] 45 |19
16 | 88 | 207 | 224 | 16 [ 92 [ 264 [ 140 [ 17 | 112 [ 213 | 164 | 11 | 160 | 177 | 140 | 11 [ 220 [ 135 [ 76
535 512 506 488 442
2.89 2.77 2.74 2.64 2.39
2.68




Results of Development the Instructional Competency that Promotes
Mathematical Process Skills Before and After the Model Development
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Standards/Indicators

Before Model
Development

After Model
Development

3

4

fx

Mean

3

4

fx

Mean

Standard 1 Designing and
planning the teaching and learning
arrangement to promote students’
mathematical process skills

1.13

3.688

Indicator 1.1 Check the
students’ mathematical process
skills before designing the teaching
and learning arrangement

1.00

27

3.38

Indicator 1.2 Plan the
teaching and learning arrangement
that promotes students’
mathematical process skills

10

1.25

32

4.00

Standard 2 Arrange the teaching
and learning arrangement that
promotes the students’
mathematical process skills

1.77

3.063

Indicator 2.1 Arrange the
activities that promote abilities to
solve mathematical problems

15

1.88

23

2.88

Indicator 2.2 Arrange the
activities that promote abilities to
think logically along with solving
mathematical problems

11

1.38

24

3.00

Indicator 2.3 Arrange the
activities that promote abilities
to communicate with mathematical
symbols or communications

21

2.63

30

3.75

Indicator 2.4 Arrange the
activities that promote abilities
to make linkage with mathematical
knowledge

17

2.13

23

2.88

Indicator 2.5 Arrange the
activities that promote abilities
to think creatively on mathematical
problems

10

1.25

24

3.00

Indicator 2.6 Use media or
learning sources that promote
mathematical process skills

11

1.38

23

2.88
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Standards/Indicators

Before Model
Development

After Model
Development

3

4

fx

Mean

3

4

fx

Mean

Standard 3 Measure and evaluate
the mathematical process skills
along with the learning contents

1.00

3.813

Indicator 3.1 Measure the
students on the knowledge and
mathematical process skills
continuously and periodically

1.00

29

3.63

Indicator 3.2 Use the
methods of measurement and
evaluation to reflect the students’
knowledge and mathematical
process skills in several methods

1.00

32

4.00

Standard 4 Analyze the process
of teaching and learning results
and bring them to promote the
development of mathematical
process skills efficiently

1.00

3.438

Indicator 4.1 Analyze the
process result of teaching and
learning arrangement that
promotes students mathematical
process skills

1.00

28

3.50

Indicator 4.2 Bring the data
from the analysis of Indicator 4.1
to solve the problems or develop
students’ mathematical process
skills

1.00

27

3.38

Standard 5 Development of
students’ mathematical process
skills

1.33

2.58

Indicator 5.1 Abilities to
develop the mathematical process
skills in solving problems of the
students

12

1.50

23

2.875

Indicator 5.2 Abilities to
develop process skills in reasoning
of the students

1.13

21

2.625

Indicator 5.3 Abilities to
develop the process skills in
communication, interpret
mathematical meaning and
presentation of the students

10

1.25

21

2.625
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Before Model After Model
Standards/Indicators Development Development
2|13|4| fx | Mean 3|4 | fx | Mean
Indicator 5.4 Abilities to
develop process skills in making
linkage of the students
210113 ] 1.63 211120 | 2.50
Indicator 5.5 Abilities to
develop the process skills in
creative thinking of the students
1/0]0] 9 1.13 210 18| 2.25
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Appendix F

The Result of implementation of Teachers and Students

The samples of the teachers and students’ performance presented as the
followings are the samples that demonstrate the development level of the instructional
competency promoting mathematical process skills of the target group teachers after
their participation in developing the model constructed by the researcher. The
presentation of the samples for performance can be categorized according to issues as
the followings

1. Analysis of the Students’ Achievement Based on the Plan to Develop
and Monitor the Results of Model Development

The target group teachers analyze the students individually before they
prepare the teaching plan for each learning unit. This analysis is done by analyzing
the student’s mathematical process skills from the results of the students’
assignments. Conventionally most of the participative model for the process in
developing the target group teachers did not check the basic knowledge or skills of the
students before arranging the teaching and learning in each topic. Some practitioners
only check the students’ basic skills but not upon the students individually. This lack
of vigorous check produces the data that are not clear enough to develop all the
students according to their potentials. As the results, some of the students are
neglected from reaching their full development (the samples given in page 205 to
207). The target group teachers analyze the students’ mathematical process skills in to
study the students individually, e.g., which students lack the mathematical process
skills and on what aspects, what additional topics they should learn more and by what

methods?
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2. Making Teaching Plan

The samples presented in pages 208 to 210 show the changes on the level of
instructional competency of the target group teachers before their participation in the
model development by identifying the learning objectives only in one aspect, which is
on the knowledge contents. This aspect does not cover the learning behaviors
promulgated by the Basic Education Curriculum B.E 2544 that identifies the students’
aspects of development. Although the Basic Education Curriculum emphasizes on
promoting the students to use the mathematical process skills as the tools for their
learning but it does not neglect the behavior on the other aspects. It is obvious that all
aspects of learning behavior would promote or support one another. The plans to
arrange the teaching and learning activities aim to promote the mathematical process
skills along with the learning contents and to create the proper attitude toward
studying and learning mathematics simultaneously. Identification of each of the
identified activities is done to ascertain the aspects of the mathematical process skills
the teachers want to promote among the students. Therefore this purpose is already
clarified in the teaching and learning implementation and its evaluation. The
evaluation by the target group teachers would begin with the use of various evaluation
methods to evaluate the knowledge and abilities of the students. The typical test used
is the open-ended questionnaire to allow the students to show their methods to solve
problems, their thinking methods, and their knowledge levels and abilities. The target
group teachers employ the evaluation criteria for making decision on the student’s
quality such as the evaluation form on the mathematical process skills, which will be
done by using the constructed evaluation criteria attached in Appendix C, page 180-
182.

3. Teaching and Learning Arrangement and Evaluation

The target group teachers arrange the teaching and learning arrangement and
evaluate its results through the model development cycle, which are planning,
implementation, evaluation, reflection of data, adjustment of the plan, and
implementation in the dynamically spiraling cycles. Therefore the teaching and
learning arrangement and evaluation in each plan and each learning unit for reflecting
the gathered data would occur continuously all the time until the last development

step. The model development process would be occurring in small cycles while the
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teaching and learning arrangement for each topic is undertaken. The evaluation tools
used in this research are some forms of the evaluation forms and the tools for the
learning development of the students (the tools shown in page 211-213). The teachers
create the appropriate learning situation and provide the questions and issues for the
students to apply their mathematical process skills in answering questions related to
each issue. The identification of the question issues will be done for the students to
answer them in the earlier period of the implementation. Then the researcher employs
the open-ended questions without using leading questions for the students to solve the
problems further.

4. Students’ Work Results

The students have achieved increasing levels of the mathematical process
skills as the samples of their results of work have shown in page 214-217. The
students can create work or perform in higher quality as revealed by the results of the
students’ work in page 214. The students bring the knowledge about “factor” to use in
creating a problematic situation for an issue. The samples of the students’ work results
in page 215 are the results of the students’ abilities to employ mathematical
knowledge to design a cabinet, which is the linkage of mathematical knowledge to
daily life. With this designed model the target group teachers check all of the
students’ mathematical process skills by using the created evaluation criteria

5. Summary and Reflection of Data

The target group teachers summarize and reflect the gathered data from the
teaching and learning arrangement in all learning units systematically by making the
reports about the classroom implementation as shown in page 218-220.

6. Reflection of the Data to Exchange the Learning

The target group teachers report about their self-development and their
students’ development deriving from the participation in the development according
to the constructed model for developing the instructional competency as shown in the

samples in page 221-222.
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(SAMPLE)
Analysis of the Students’ Achievement Based on the Plan to Develop and
Monitor the Results of Model Development
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(SAMPLE) Making Teaching Plan
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The tools for the learning development of the students
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The tools for the learning development of the students
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The tools for the learning development of the students
LI T SN % 0 v QU IR ¢ 1 TR,
IUUATINEBUTAYEZNTZYIHMIMIATARITAS
4
1304 jthanau

Tonelym

1

W 1 d 4 o ) [} 4
WAAUTAVUI T VUM AR iﬂuiﬂmﬂﬂﬂuﬂﬂiﬁ NI U 399 lﬂmﬁﬁmﬁfjﬂﬂﬂﬂ'ﬁ

TinGeuneumemne Ui

)

e T § 2 4
1) UIRMNLTIUNENIM IR (T= -7—] /

fneu......50. 5 . 9. Hugel

1?7'”ﬂﬁﬂ'ﬂﬂﬁU]U‘"Nﬁﬂu"ﬁﬂ'ﬁ'ﬁ"munﬁ']uﬂlﬁl\ﬂ 'ﬂu’]ﬁﬂ'lﬁﬂmuﬂﬁ .
Mneu ?ﬁi%m -[ﬁ] 154 o sioe) ‘l?)#a‘h N W0l %*Lﬂﬂ ak .5 o3 Ik 34/
: ’ ] 43 o
%‘rwﬁ%ﬂu 9’? éuZm;sml&‘ ¥3. 5 o5.apbe uﬁlﬂﬁm{ﬂ«‘h‘ﬁaﬂnﬁaﬁw g‘sw;mﬁruﬁm

3) umwu’l*ﬁmwﬁ"lmuaﬂmmnmﬁmmmnmmﬂﬂma oumniigwdiusio
f1ney ‘%‘ B8, D ﬂ rrwo T —

4) uﬂﬁuuﬁmmmﬂmwu\mums;ﬂ usnwilenniiniion 1atuie1ilude 2)
Allll!l'qdﬂnim ¥ a a nd;:t;lal :y
winly (61%) uﬂﬂmﬁ Tiinouetuedimiunaninsanivdoe
Moy WH’WU %ﬁ{?‘ﬂiﬁﬁje in %mmﬁ)iw: A ;Mm%%wﬁﬁnmﬂwgwﬂ

|

5) unﬁuuu’mmiﬂmmnam'lnmn1:LLmﬂmwn'lauuumnﬁmmqmnma
e 1ﬁunmannqnmaa
Ameu %m‘ﬂéﬂ%h&‘é‘m 3“1‘_,'3(‘”11‘}?%9‘ A3 QTLJ §%h 5’#%‘3?9‘30384'

o, /08 1




214

Students’ Work Results
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Students’ Work Results
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Students’ Work Results
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Summary and Reflection of Data
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(SAMPLE) Reflection of the Data to Exchange the Learning
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Curriculum Vitae

Songkran Promwong

Mae Rim District, Chiang Mai Province

1980 Bachelor of Education (Science teaching)
Chiang Mai Teacher College

1991 Master of Education (Education Administration)
Chiang Mai University

2009 Ph.D. in Curriculum and Instruction,

Chiang Mai University

Chiang Mai Educational Service Area Office 2
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Appendix C

The Evaluation Criteria on the Mathematical Process Skills for

Prathom Suksa 6 Students

1. Students Have Process Skills in Problem-solving

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Students have abilities to perform problem-solving by
themselves systematically, achieve the target and can use the
outcomes of the works to be samples
Good 3 Students have abilities to perform problem-solving by
themselves systematically, achieve the target but the outcomes
of the works must be improved
Moderate 2 Students have abilities to perform problem-solving under
teacher’s supervision and guidance
Need 1 Students have tried to solve problems but to no avail or/no trace
Improvement of implementation of problem-solving

2. Students Have Reasoning Process Skills

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Use knowledge, data or facts to refer, support the decision
making or make summary correctly
Good 3 Use knowledge, data or facts to refer, support the decision
making or give summary correctly only in some parts
Moderate 2 Use knowledge, data or facts to refer, support the decision
making or give summary mistakenly
Need 1 Show trace of using knowledge, data or facts to refer, support
Improvement the decision making or give summary but not success/no trace

of using concepts in making decisions
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3. Students Have Process Skills on the Communication, Convey Mathematical

Meaning and Presentation

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Use the language and mathematical symbols correctly,
present by using methods or models systematically
correctly, clearly, precisely, with complete details
Good 3 Use the language and mathematical symbols correctly,
present by using methods or models systematically
correctly, clearly, precisely, but not with complete details
Moderate 2 Use the language and mathematical symbols correctly,
attempt to present by using methods or models
systematically but presentation still not done clearly
Need 1 Presentation through the use of language and the
Improvement mathematical symbols incorrectly/no presentation

4. Students Have Process Skills on the Linkage of Concepts

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Students can apply the mathematical knowledge,
principles, and methods to make linkage to the
mathematical contents, others’ contents, and to daily
life in order to solve problems or apply it
appropriately
Good 3 Students can apply the mathematical knowledge,
principles, and methods to make linkage to the
mathematical contents, others’ contents, and to daily
life in order to solve problems or apply it
appropriately in certain parts (not fully)
Moderate 2 Students can apply mathematical knowledge,
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principles, and methods to make linkage to some of

the mathematical contents

Need

Improvement

Students can neither apply mathematical knowledge,
principles, and methods appropriately nor make

linkage to the mathematical contents

5. Students Have Process Skills on Creative Thinking

Criteria for Consideration

Quality Score Interpretation
Level
Very Good 4 Students can apply the concepts or the methods
which differ from the original methods to solve
problems correctly and successfully
Good 3 Students can apply the concepts or the methods
which differ from the original methods to solve only
some parts of problems
Moderate 2 Students can apply the concepts or the original
methods to solve the problems successfully
Need 1 Students can apply the concepts or the original
Improvement methods derived from other people to find solutions

but the solutions are incorrect or no consistent

outcome
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Appendix D

Research Tools

The Evaluation Form on the Instructional Competency Promoting Mathematical
Process Skills

Teacher’s Name School

The Learning Arrangement Plan Number

Topic
Date Month Year
Identification:

1. Use for evaluate instructional competency from teaching observation in
classroom and evaluation from tape recorded teaching voice.

2. Please mark with v'in the blank consistently to the quality level of the
implementation or performance. The consideration is done based on the evaluation
criteria in each list in the attached lists. If there are any other observation which
maybe useful for developing the teachers, please take note in the additional note,
space/area at the end of this evaluation form

Quality Level
Number List of Evaluation Need Moderate | Good | Very
Improvement Good

1. Arrange the activities
promoting abilities in
solving mathematical
problem-solving

2. Arrange activities
promoting abilities to
think reasonably in
solving mathematical
problems

3. Arrange activities
promoting abilities in
mathematical
communication

4. Arrange activities
promoting abilities in
make linkages of
mathematical knowledge
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Quality Level

Number List of Evaluation Need Moderate | Good
Improvement

Very
Good

5. Arrange activities
promoting abilities in
creative thinking in
mathematics

6. Use media or learning
sources promoting

mathematical process
skills

7. Measure/evaluate the
students’ on knowledge
and mathematical process
skills continuously and
periodically

8. Use several evaluation
methods in reflecting the
knowledge and the
process skills of the
students

AQAIEIONAL NOTES: ..o sees e

Evaluator

Remark: Use the evaluation criteria Standard 2 Indicators 2.1 to 2.6 and
Standard 3 Indicators 3.1 to 3.2 in Appendix B, page 126-129
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The Record Form on Interview with the Target Group Teachers on Instructional
Competency Promoting Mathematical Process Skills

Teacher’s Name School

Date Month Year. ... that the interview takes place

Issues for Questioning

1. Have you checked both the basic knowledge and mathematical process skills
before designing the teaching and learning arrangement or not? And have you
checked all the lessons or not? (Indicator 1.1).

2. Have you made the teaching and learning arrangement plan in a way that allowing
the students to be trained on the mathematical process skills cover all lessons and all
the process skills or not? (Indicator 1.2)

3. Have you arranged the activities in a way that allows the students to apply the
methods to solve the problems? How many methods? Can students apply the methods
to solve problems? Are they successful or not? (Indicator2.1)

4. Have you arranged the activities and used the questions in a way that allow
students to think logically in problem-solving or not? And do you train them in every
session or not? (Indicator2.2)

5. Have you arranged the activities to train on the observation skills, train to present
the symbolic sentences or tables or figures in all lessons or not? (Indicator2.3)

6. Have you arranged activities that allow students to make linkage or integrate the
contents in mathematics subject with daily life or other subjects or other contents or
not? (Indicator2.4)

7. Have you trained the students to think by using questions or open-ended problems
and trained themes to create their own questions or not? (Indicator 2.5)

8. Have you trained the students to make project works or portfolios or tasks or not?
(Indicator 2.5)
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9. Have you used media or learning resource promoting mathematic process skills in
teaching or not? (Indicator2.6)

10. Have you evaluated the students on the knowledge contents and mathematical
process skills before, during and after the learning or not? (ndicator3.1)

11. Have you used the evaluation methods to reflect the knowledge and the
mathematical process skills on the students or not? dndicator 3.2)

12. Have you analyzed the process and summarized the results of teaching and
learning arrangement promoting the mathematic process skills of the students or not?
(Indicator4.1)

13. Have you applied the data derived from the analysis of the process on the
teaching and learning in arrangement for promoting students’ mathematical process
skills in all teaching plans and all lessons or not? dndicator4.1)




187

Record Form on the Emphasis on Checking Students’ Exercises or Assignments

SIS vevertiieeeereennneeeeeeeeesssessseescsssssssossossssssssssssssssssssssssssssnsssssssos
Student’s Name School

Exercise Topic

Assignment Topic
Date Month Year. ... Record

Issues for Observation on Students Exercises and Assignments
1. How many methods can students apply to solve problems and can students solve
them successfully? (Indicator 2.1)

3. Are students trained to present the use/words or language of mathematical
symbols correctly? (Indicator2.3)

4. Can students make linkage to integrate the contents in mathematics subjects with
daily life/other subjects/other contents? (Indicator2.4)

5. Are students trained to think through open-ended problems and trained to create a
build questions by themselves or not (Indicator 2.5)

6. Have students received the checking of the work on both the knowledge and the
mathematical process skills? (Indicator3.1)

7. Do students get suggestions from the checking or the works or not? (Indicator
32)
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Evaluation Form on the Plan to Arrange Teaching and Learning Arrangement
Promoting Mathematical Process Skills

Teacher’s Name School
Plan to Arrange Learning Number.......... Topic
Date ‘Month Year

Identification: Please mark with vin the blank consistently to the quality level of the
implementation or performance. The consideration is done based on
the evaluation criteria in each list in the attached lists. If there are any
other observation which maybe useful for developing the teachers,
please take note in the additional note, space/area at the end of this
evaluation form

Quality Level
Number List of Evaluation Need Moderate | Good | Very
Improvement Good

1. Test the students
mathematical process
skills before designing of
teaching and learning
arrangement

2. Plan for the teaching and
learning arrangement
promoting students to be
trained on mathematical
process skills

3. Arrange activities that
promote abilities to solve
mathematical problems

4. Arrange activities
promoting abilities to
think logically in solving
mathematical problems

5. Arrange activities that
promote abilities in
mathematical
communication

6. Arrange activities

promoting abilities in
making linkage of
mathematical knowledge

7. Arrange activities
promoting abilities in
creative thinking in
mathematics
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Quality Level

Number List of Evaluation Need Moderate | Good | Very
Improvement Good

8. Use media or learning
sources promoting

mathematical process
skills

9. Measure/evaluate students
both in knowledge and
mathematical process skill
continuously and
periodically

10 Use various evaluation
methods in reflecting
knowledge and process
skills of the students

11 Analyze the process of
teaching and learning
arrangement in promoting
students’ mathematical
process skills

12 Apply the data from the
analysis on the process of
teaching and learning
arrangement in solve
problems or develop
students’ mathematical
process skills

Remarks Use the evaluation criteria Standard 1 to Standard 4 in Appendix B,
Page 125-130
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Record Form on the Reflection of Data after the Teaching
in Each Teaching Plan Content-areas of Mathematics,

Prathom Suksa 6

Teaching plan number........... TOPIC e

Date/Month/Year..................... Time....... T@AChCT .....ooo oo

Total of students in the classroom....... students, come to school......... students,
not come to school............ students

Students’ Readiness and Interest before the Teaching
O AS uSUAL DECAUSE.......ccoovocce s

O Better than usual because........ooooovoeooeeeeeeeeee
O Worse than usual bECaAUSE. ...

1. Today’s teaching condition, evaluated according to the identified teaching plan
O Implement according to all of the teaching plans
O Different from the teaching plan some increased/ some reduced/

adjusted on the content, process skill and steps of
activities/equipment/class climate)

2. Interesting observation (data) from today’s teaching (What happened while in the
classroom/ How interesting?)

3. The teacher’s interpretation of what happened in Item 2 (f it is so, what is the
likely cause? For example, the contents/teaching steps, climate, peers, media, etc; and
what it leads to?)

4. How about the instructional competency today: is it successful according to the
objectives identified by the teacher? How many percent of objectives achieved? What
are the reasons? What is missing and why?
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6. What will you make use of the new concepts that you learned in previous  Item
5 in your future teaching sessions?

7. What things about which you should be careful or pay close attention in your
future teaching sessions?

8. What things that should be improved and/or added in next future teaching sessions
in order to increase the level of instructional competency?
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The Record Form on the Report in the Classroom Implementation of the Target
Group Teachers, Content-areas of Mathematics, Prathom Suksa 6

SChOOL.....oo DiStrict. ..o Province: Chiang Mai
Learning Unit Number......... TOPIC e
Duration of Teaching Started from..............occcoveccce Until..ooo
Number........ Hour...... Teacher’s NAME..............ooociciicsee s
Date/Month/Y ear Of REPOTL.........c..oooooooe e

1. The qualities that the teacher expects from the students after finishing the learning
unit:

2. The Methods used in the development
2.1 The emphasiS 0N ACTIVILICS. ...

3. Evaluation
3.1 Tools used for the eVAIUAtION .....coooooooooooeoeeeeeeeeeeeeeeeeeeeeeeeeeee e
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Questionnaire on the Teachers’ Attitudes toward the Model for Developing
Instructional Competency Promoting Students’ Mathematical Process Skills

Identification: Please express your opinions in these following issues:

1. How do you get the benefits from participation in the process for developing
instructional competency promoting students’ mathematical process skills?

2. From the participation in the process of developing instructional competency
promoting students’ mathematical process skills, do you see any weaknesses or
problems in the implementation?

3. Do you think that the implementation according to the process for developing
instructional competency promoting students mathematical process skills (review the
steps from the Figure of model of development attached)? Is there any step that
should be improved or developed to be more appropriate?

4. Do you have any suggestions about the model for developing instructional
competency promoting students’ mathematical process skills?

(Thank you for your kindness to answer this questionnaire)

(Before the model development))
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The Test Form to Measure the Mathematical Process Skills
of Prathom Suksa 6 Students

DA\ 4 ST Number.......School......cccc,
Identification: Give to students to answer two items in the test form in one hour

1. Question

“A man gets his wage as the following way. On the first day he gets 1 baht. On
the second day he gets 2 baht. On the third day he gets 4 baht. On the fourth day he
gets 8 baht. On the fifth day he gets 16 baht, and so on following this pattern. If this
man works for 10 days, how much wage he will get?”

Read This Question and Answer the Problem as What Follows

1) Assign the students to show how to calculate in methodical ways to find the
solution for this question. The students may show how to think by any methods. For
example by drawing pictures, by illustrations, by written explanation, by description,
etc for the teacher to understand the methods of students’ thinking to arrive at the
solution. If the students have the methods to find the solution in many ways, allow
them to show those methods to think, which means they are very good.

2) What are the answers of this question? Are the students thinking that
students’ answers are correct?

2. From this identified situation, answer these following questions.
Situation:

During the school vacation, Miss Pimon helps her mother selling goods in the
market. Her mother pays her wage as the allowance. On the first day, the
mother gives her 15 baht and the next day the mother increases the payment of
5 baht per day.
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Question:
1) After two weeks, how much her mother gives the allowance for Miss
PAMONT e

2) How many methods are there to find the answer for the question number
1?7 What are they? (Show the methods to find the solutions.)

3) The methods to think for the solutions found for Item 1. Write the
symbolic sentences!

S0 e eee et e e e 1 1o ree e

(After the model development)
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The Test Form to Measure the Mathematical Process Skills
for Prathom Suksa 6 Students

DA\ 4 ST Number.......School......ccc.

Identification: Assign the students to find the solution (also showing the methods to
find the solution) and then answer these following questions (in one

hour).
1. Somyjit sells %of his books. If he has 140 books, how many books that he already

sold out and how many books still left with him?

1.1 What this question wants to know?

1.3 What are the thinking methods to solve this question? (Show the thinking
methods used to find the solution.)
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2. Father is 5 years older than Mother. Mother is 24 years older than Suda. This year
Father is 46 year old. In the next four years how old will Suda be?

2.1 What this question wants to know?

2.3 What are the thinking methods for this question? (Show the methods to
calculate the solution).
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Appendix E

The Result of Data Analysis

Results of Evaluation Mathematic Process Skills of Students

Before Development through the model

Indicators /Number of Students in each quality Level
School | N 5.1 5.2 5.3 5.4 5.5
1| 2 [3]4] 1 [2]3[]4a4]1 2 [ 3]4] 1 2 [ 31411 [2]37]4
A 32 (2111 JofJo |32 ]oJoJo[22]10][ofo]23] 9 JoJo[32]o]o]o
B 1710 7 JoJolwmJolJoJoJ1wm]o JoJolwm]olJoJoJ]1wm]o]ol]o
C 14 [10] 4 JoJo [ 3]t ]JoJoJ1iz] 2 JoJol1w4] o JoJoJiwa]olol]o
D 18 10| 5 |21 w4t 2]t ]| 3 [3]1]09 4 [ 31216 |6 ]4]2
E 1njJo| 2Jol9o] 6 [2]o]3]o 3 [ 8]o] o 2 o9l 8 [ 3]o]o
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Results of Development the Instructional Competency that Promotes
Mathematical Process Skills Before and After the Model Development
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Standards/Indicators

Before Model
Development

After Model
Development

3

4

fx

Mean

3

4

fx

Mean

Standard 1 Designing and
planning the teaching and learning
arrangement to promote students’
mathematical process skills

1.13

3.688

Indicator 1.1 Check the
students’ mathematical process
skills before designing the teaching
and learning arrangement

1.00

27

3.38

Indicator 1.2 Plan the
teaching and learning arrangement
that promotes students’
mathematical process skills

10

1.25

32

4.00

Standard 2 Arrange the teaching
and learning arrangement that
promotes the students’
mathematical process skills

1.77

3.063

Indicator 2.1 Arrange the
activities that promote abilities to
solve mathematical problems

15

1.88

23

2.88

Indicator 2.2 Arrange the
activities that promote abilities to
think logically along with solving
mathematical problems

11

1.38

24

3.00

Indicator 2.3 Arrange the
activities that promote abilities
to communicate with mathematical
symbols or communications

21

2.63

30

3.75

Indicator 2.4 Arrange the
activities that promote abilities
to make linkage with mathematical
knowledge

17

2.13

23

2.88

Indicator 2.5 Arrange the
activities that promote abilities
to think creatively on mathematical
problems

10

1.25

24

3.00

Indicator 2.6 Use media or
learning sources that promote
mathematical process skills

11

1.38

23

2.88
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Standards/Indicators

Before Model
Development

After Model
Development

3

4

fx

Mean

3

4

fx

Mean

Standard 3 Measure and evaluate
the mathematical process skills
along with the learning contents

1.00

3.813

Indicator 3.1 Measure the
students on the knowledge and
mathematical process skills
continuously and periodically

1.00

29

3.63

Indicator 3.2 Use the
methods of measurement and
evaluation to reflect the students’
knowledge and mathematical
process skills in several methods

1.00

32

4.00

Standard 4 Analyze the process
of teaching and learning results
and bring them to promote the
development of mathematical
process skills efficiently

1.00

3.438

Indicator 4.1 Analyze the
process result of teaching and
learning arrangement that
promotes students mathematical
process skills

1.00

28

3.50

Indicator 4.2 Bring the data
from the analysis of Indicator 4.1
to solve the problems or develop
students’ mathematical process
skills

1.00

27

3.38

Standard 5 Development of
students’ mathematical process
skills

1.33

2.58

Indicator 5.1 Abilities to
develop the mathematical process
skills in solving problems of the
students

12

1.50

23

2.875

Indicator 5.2 Abilities to
develop process skills in reasoning
of the students

1.13

21

2.625

Indicator 5.3 Abilities to
develop the process skills in
communication, interpret
mathematical meaning and
presentation of the students

10

1.25

21

2.625
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Before Model After Model
Standards/Indicators Development Development
2|13|4| fx | Mean 3|4 | fx | Mean
Indicator 5.4 Abilities to
develop process skills in making
linkage of the students
210113 ] 1.63 211120 | 2.50
Indicator 5.5 Abilities to
develop the process skills in
creative thinking of the students
1/0]0] 9 1.13 210 18| 2.25
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Appendix F

The Result of implementation of Teachers and Students

The samples of the teachers and students’ performance presented as the
followings are the samples that demonstrate the development level of the instructional
competency promoting mathematical process skills of the target group teachers after
their participation in developing the model constructed by the researcher. The
presentation of the samples for performance can be categorized according to issues as
the followings

1. Analysis of the Students’ Achievement Based on the Plan to Develop
and Monitor the Results of Model Development

The target group teachers analyze the students individually before they
prepare the teaching plan for each learning unit. This analysis is done by analyzing
the student’s mathematical process skills from the results of the students’
assignments. Conventionally most of the participative model for the process in
developing the target group teachers did not check the basic knowledge or skills of the
students before arranging the teaching and learning in each topic. Some practitioners
only check the students’ basic skills but not upon the students individually. This lack
of vigorous check produces the data that are not clear enough to develop all the
students according to their potentials. As the results, some of the students are
neglected from reaching their full development (the samples given in page 205 to
207). The target group teachers analyze the students’ mathematical process skills in to
study the students individually, e.g., which students lack the mathematical process
skills and on what aspects, what additional topics they should learn more and by what

methods?
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2. Making Teaching Plan

The samples presented in pages 208 to 210 show the changes on the level of
instructional competency of the target group teachers before their participation in the
model development by identifying the learning objectives only in one aspect, which is
on the knowledge contents. This aspect does not cover the learning behaviors
promulgated by the Basic Education Curriculum B.E 2544 that identifies the students’
aspects of development. Although the Basic Education Curriculum emphasizes on
promoting the students to use the mathematical process skills as the tools for their
learning but it does not neglect the behavior on the other aspects. It is obvious that all
aspects of learning behavior would promote or support one another. The plans to
arrange the teaching and learning activities aim to promote the mathematical process
skills along with the learning contents and to create the proper attitude toward
studying and learning mathematics simultaneously. Identification of each of the
identified activities is done to ascertain the aspects of the mathematical process skills
the teachers want to promote among the students. Therefore this purpose is already
clarified in the teaching and learning implementation and its evaluation. The
evaluation by the target group teachers would begin with the use of various evaluation
methods to evaluate the knowledge and abilities of the students. The typical test used
is the open-ended questionnaire to allow the students to show their methods to solve
problems, their thinking methods, and their knowledge levels and abilities. The target
group teachers employ the evaluation criteria for making decision on the student’s
quality such as the evaluation form on the mathematical process skills, which will be
done by using the constructed evaluation criteria attached in Appendix C, page 180-
182.

3. Teaching and Learning Arrangement and Evaluation

The target group teachers arrange the teaching and learning arrangement and
evaluate its results through the model development cycle, which are planning,
implementation, evaluation, reflection of data, adjustment of the plan, and
implementation in the dynamically spiraling cycles. Therefore the teaching and
learning arrangement and evaluation in each plan and each learning unit for reflecting
the gathered data would occur continuously all the time until the last development

step. The model development process would be occurring in small cycles while the
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teaching and learning arrangement for each topic is undertaken. The evaluation tools
used in this research are some forms of the evaluation forms and the tools for the
learning development of the students (the tools shown in page 211-213). The teachers
create the appropriate learning situation and provide the questions and issues for the
students to apply their mathematical process skills in answering questions related to
each issue. The identification of the question issues will be done for the students to
answer them in the earlier period of the implementation. Then the researcher employs
the open-ended questions without using leading questions for the students to solve the
problems further.

4. Students’ Work Results

The students have achieved increasing levels of the mathematical process
skills as the samples of their results of work have shown in page 214-217. The
students can create work or perform in higher quality as revealed by the results of the
students’ work in page 214. The students bring the knowledge about “factor” to use in
creating a problematic situation for an issue. The samples of the students’ work results
in page 215 are the results of the students’ abilities to employ mathematical
knowledge to design a cabinet, which is the linkage of mathematical knowledge to
daily life. With this designed model the target group teachers check all of the
students’ mathematical process skills by using the created evaluation criteria

5. Summary and Reflection of Data

The target group teachers summarize and reflect the gathered data from the
teaching and learning arrangement in all learning units systematically by making the
reports about the classroom implementation as shown in page 218-220.

6. Reflection of the Data to Exchange the Learning

The target group teachers report about their self-development and their
students’ development deriving from the participation in the development according
to the constructed model for developing the instructional competency as shown in the

samples in page 221-222.
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(SAMPLE)
Analysis of the Students’ Achievement Based on the Plan to Develop and
Monitor the Results of Model Development
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(SAMPLE) Making Teaching Plan
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The tools for the learning development of the students
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The tools for the learning development of the students
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The tools for the learning development of the students
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Students’ Work Results
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Students’ Work Results
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Students’ Work Results
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Summary and Reflection of Data

muursrmal§iReduiouenginise

1] =1 - ; A
nquaseasFoundiamnaad Fuilszoudouqili 6 TsaSoudunswraiz dune dunsw
] = F 4 ¥ .
misonsiSouin 12 Fes gy fuauiun 6 dalue
foeu wwa1 yaaz Sw douAl s

i qnmmﬁn;ﬁuaumnﬁmmﬁm!umﬂaﬁwwﬂﬁwmﬁ‘mi’
dumnd  infoulinnufnsiusesfsafugunay  danlszaeuvesasnay Mud  Aamem

sl amunadurugudnm gegudnmsusnnay aesa  ldednivinuz  JfiRRenssumsmm
W8 W ( ) Taenis 14 anuemseugthanaunienaememaaiiudane w3 Aroanmeadusing
guinats vevanay Felidmsiirue fie 3.14( 22) wononil dlofmuadusinguinme nieded
W 1inSeuemunse mmwmwwzﬂqannuu‘:‘r‘nnﬂnmammaunzﬁuﬁ ¥ ;wsedinswlend
Hgmifleatugrlenay TasmhanudilaTondigm  nuwuuddym Yfian s @eaadsin )
ATNdBUA MDY LAZUBAANUN UMY NUNAYBIR 1B A

Huifauzassunumanandiamand dniSeuiiiinuz/aszuiums

1. Tinszaszuaums msudilgm mamanuenseuginaumieanuuITeLILAL
Fudrenan

2. vWinuzaszuoums oslimgea aunsovena urumMgruRaYB R IneuR
smsmanuenseug)l Auiaenay

3. finuenszuaums msdems msdemummnenendiamen? uazmsthirue Tunsauea
‘iin15mnamﬂnmugd'nnanu%mmunsm.mua::#uﬁ

4. vimuznszuoums madenTes munsmbmanudfeaty msgu msmsedu
netioy  tawoniids qn'm‘rm'm‘.nmmmn§1J':nmﬂnH?nﬂ‘nua‘nmuuuaz#uﬁmﬁ'lunmlﬁﬂmm

5. finuzazuoums amufaaduessd munsainauesgihmanl1$ly

msudTondilamgiasnaniiondy fdnsnanuiszRvdithugaeie q

dnnadvesiitalszad nidou
fianunszAeTedulumsiidauswlumahau

p [

fianuuRaveudonuii @S uneuning

ol

[
ﬂ&ll‘.lﬂﬂ%ﬂ‘ﬂﬂﬁﬂlﬂ“ Fnounazasuiimudeanueuls

2. AmsiFlunsinnn
2.1 ganiuvesfenssu

=3 =t P - e a - &
lﬁu ﬂﬂﬂ!’:uﬂ{’ gums ﬂﬂuﬂ!{ﬂlﬁi unnEEng zu']umsmmmnmm{ fatl



219

Laeummminevesghenay (maduvesaluszinuifoddn) qaguinma $all du
smgudnas  Forenau
2.fenssuadiagilenay Fie Saemmueniel Sanwimduinigudnms dann
anuduiusanuensad fu anuonaudusiiguinane asimeuaugades siuremaamiE
- 3 Aanssuadnanufasiusen anuenseugtenay faRanTTIMIAEY W ("‘ff)
1800 anuenseun wsday anueduinguinmeesanan  lasldinSouaieginauauaz
1 31 s ldranauiifidusugudnansenae fu  udazaulfifudeianaueaseuas madao anuen
Buruguinaa Tufisdeey udazauesldhmeulndifivs 314 aguusirh amuenTBYN M3
amuoaduiugudnas wldfmaey 3.14 ve we (aybieindendils 314 wiold
smoulndifediiqe mazlinnuazBoasouneulumsfanmenisewas fu AU nAUR g
4. famanuenseun Taeldgas  dinSeuidengasies
s Aunssumsaey msmiufvesgthnay
- vumaugiAmRoud s gz AmAnd i
-mmﬁnﬁ’uﬁma*ﬁuﬁNﬂauﬁuﬁuﬁgﬂ?%m?iﬂm’hmmu Tagadaenay 3 29 WA
19 i
dagthenaudi 1 sendu 8 dau i q fu uesihudazdudanaln
dagihenaufi 2 eenihu 16 dau o q fu nasiudazdusann
dagihanauii 1 seadu 32 daw oh q fuueshudazdmdanadd
Funauaznfoufouitehlg gasmsmitiiglaenay Taold anuduuguesiti
snaufuufigldvaedmm
6. Infns i lmidgmmsmiuiighnay dolamdimuannumidusougivesgl
wnanld

22. wwumsaeuilgsnou 6 unu (lumanian)
23 agUwansduluaumIAY

naRaMIA UMM asueshnslsaiiurandsaemnlsngininSoulanuianu
Y & ' A
dhle Gee daulszneuvesgthenay  msmanuesoithenan msmiuiighisean msm
dautsznovvesginay wezawnsoufian  Wivawa shieuedonuvemsadinaians

oulosmdvindemBnunelinnudaniioasin 1dog lunwai

3. msiseniuma

i1 v 4
1.1 insesiion ¥ lunsilszdiuvanugiugn 1dus nareunsuBou (manuan)



220

- &’ o &l
32 wamstsziivaamidiugveninSou (mArun)
& 4 a A '
3.3 in5pation ¥ lumsdsedumonsmeuquam lAun demaaey  (namuIN)

34 namstlziivitldonmsasnaeuquamlavidiniedie  (marn)

o ° 4 a Jd
szdunaia] msudtamvau| msbimanamy msvhieuemu | maenTovau | anuRaaiisassd

msilseaiy au

2Rl 4

561 3

5203 2

2R |

5261 0

o oa oA o o w a ol | i s '
i.umauumms‘lﬁ'i;Jmswwmmy:nszmumsmmmwmaﬂﬁ‘szﬂuﬁt;gwu fu 10 auldun
aagitund avfissdanl  aveausS  avdwow avdugni aveudu gl

A..ATUR avaigins  uaz a.gFanimi

2. iniouiiifnuzassraumsmendiamanslussdunn T6nou 9 auldun ag.sud

o o L s o J o = ¥ o Y o
agandnue  agaimiund avfesdnd  asdmomd axdng jum oy §an

4. ofuls1ama / Hofia / Fomueuuzlunrwannmnemaiseuse
=S o = T n{ d‘ vow oA d' 1 -
namslszdundannSeueumiaed 12 5o jhenan  dsnginindouniminys
nssTumsnRAdamanseglunusin o 9 aud Srou 21 A welddmiou 10 A
Jorruaiz lumsiannmizrmsSoude’ld fo msifiRoumsaduglsvinda sxfancd
v ¥
unztimaviann acsavufennufnaiieassd dnlfidddenis W medfiannssumemames
v i
W venuindl vinSounarinuemsWinSestiosunda MWnamluasadughenannduly
asehulimnnuiinsedileasuucsiininuemsldyniu sowdh  wiedafonssunsiurinuemsld

msasiiosvnge  Imsadanueims ez




221

(SAMPLE) Reflection of the Data to Exchange the Learning
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Curriculum Vitae

Songkran Promwong

Mae Rim District, Chiang Mai Province

1980 Bachelor of Education (Science teaching)
Chiang Mai Teacher College

1991 Master of Education (Education Administration)
Chiang Mai University

2009 Ph.D. in Curriculum and Instruction,

Chiang Mai University

Chiang Mai Educational Service Area Office 2
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Appendix D

Research Tools

The Evaluation Form on the Instructional Competency Promoting Mathematical
Process Skills

Teacher’s Name School

The Learning Arrangement Plan Number

Topic
Date Month Year
Identification:

1. Use for evaluate instructional competency from teaching observation in
classroom and evaluation from tape recorded teaching voice.

2. Please mark with v'in the blank consistently to the quality level of the
implementation or performance. The consideration is done based on the evaluation
criteria in each list in the attached lists. If there are any other observation which
maybe useful for developing the teachers, please take note in the additional note,
space/area at the end of this evaluation form

Quality Level
Number List of Evaluation Need Moderate | Good | Very
Improvement Good

1. Arrange the activities
promoting abilities in
solving mathematical
problem-solving

2. Arrange activities
promoting abilities to
think reasonably in
solving mathematical
problems

3. Arrange activities
promoting abilities in
mathematical
communication

4. Arrange activities
promoting abilities in
make linkages of
mathematical knowledge
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Quality Level

Number List of Evaluation Need Moderate | Good
Improvement

Very
Good

5. Arrange activities
promoting abilities in
creative thinking in
mathematics

6. Use media or learning
sources promoting

mathematical process
skills

7. Measure/evaluate the
students’ on knowledge
and mathematical process
skills continuously and
periodically

8. Use several evaluation
methods in reflecting the
knowledge and the
process skills of the
students

AQAIEIONAL NOTES: ..o eees s

Evaluator

Remark: Use the evaluation criteria Standard 2 Indicators 2.1 to 2.6 and
Standard 3 Indicators 3.1 to 3.2 in Appendix B, page 126-129
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The Record Form on Interview with the Target Group Teachers on Instructional
Competency Promoting Mathematical Process Skills

Teacher’s Name School

Date Month Year. ... that the interview takes place

Issues for Questioning

1. Have you checked both the basic knowledge and mathematical process skills
before designing the teaching and learning arrangement or not? And have you
checked all the lessons or not? (Indicator 1.1).

2. Have you made the teaching and learning arrangement plan in a way that allowing
the students to be trained on the mathematical process skills cover all lessons and all
the process skills or not? (Indicator 1.2)

3. Have you arranged the activities in a way that allows the students to apply the
methods to solve the problems? How many methods? Can students apply the methods
to solve problems? Are they successful or not? (Indicator2.1)

4. Have you arranged the activities and used the questions in a way that allow
students to think logically in problem-solving or not? And do you train them in every
session or not? (Indicator 2.2)

5. Have you arranged the activities to train on the observation skills, train to present
the symbolic sentences or tables or figures in all lessons or not? (Indicator2.3)

6. Have you arranged activities that allow students to make linkage or integrate the
contents in mathematics subject with daily life or other subjects or other contents or
not? (Indicator 2.4)

7. Have you trained the students to think by using questions or open-ended problems
and trained themes to create their own questions or not? (Indicator 2.5)
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8. Have you trained the students to make project works or portfolios or tasks or not?
(Indicator2.5)

9. Have you used media or learning resource promoting mathematic process skills in
teaching or not? (Indicator2.6)

10. Have you evaluated the students on the knowledge contents and mathematical
process skills before, during and after the learning or not? (ndicator3.1)

11. Have you used the evaluation methods to reflect the knowledge and the
mathematical process skills on the students or not? dndicator 3.2)

12. Have you analyzed the process and summarized the results of teaching and
learning arrangement promoting the mathematic process skills of the students or not?
(Indicator4.1)

13. Have you applied the data derived from the analysis of the process on the
teaching and learning in arrangement for promoting students’ mathematical process
skills in all teaching plans and all lessons or not? dndicator4.1)
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Record Form on the Emphasis on Checking Students’ Exercises or Assignments

SIS veterniiieeereeeneeeeeeeeeeenseseseescsssssssossosessssssssssssssssssssssasssnsssssssos
Student’s Name School

Exercise Topic

Assignment Topic
Date Month Year. .. Record

Issues for Observation on Students Exercises and Assignments
1. How many methods can students apply to solve problems and can students solve
them successfully? (Indicator 2.1)

3. Are students trained to present the use/words or language of mathematical
symbols correctly? (Indicator2.3)

4. Can students make linkage to integrate the contents in mathematics subjects with
daily life/other subjects/other contents? (Indicator2.4)

5. Are students trained to think through open-ended problems and trained to create a
build questions by themselves or not (Indicator 2.5)

6. Have students received the checking of the work on both the knowledge and the
mathematical process skills? (Indicator3.1)
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Evaluation Form on the Plan to Arrange Teaching and Learning Arrangement

Promoting Mathematical Process Skills

Teacher’s Name School
Plan to Arrange Learning Number.......... Topic
Date 1Month Year

Identification: Please mark with v'in the blank consistently to the quality level of the

implementation or performance. The consideration is done based on
the evaluation criteria in each list in the attached lists. If there are any
other observation which maybe useful for developing the teachers,
please take note in the additional note, space/area at the end of this
evaluation form

Number

Quality Level
List of Evaluation Need Moderate | Good | Very
Improvement Good

Test the students
mathematical process
skills before designing of
teaching and learning
arrangement

Plan for the teaching and
learning arrangement
promoting students to be
trained on mathematical
process skills

Arrange activities that
promote abilities to solve
mathematical problems

Arrange activities
promoting abilities to
think logically in solving
mathematical problems

Arrange activities that
promote abilities in
mathematical
communication

Arrange activities
promoting abilities in
making linkage of
mathematical knowledge

Arrange activities
promoting abilities in
creative thinking in
mathematics
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Quality Level

Number List of Evaluation Need Moderate | Good | Very
Improvement Good

8. Use media or learning
sources promoting

mathematical process
skills

9. Measure/evaluate students
both in knowledge and
mathematical process skill
continuously and
periodically

10 Use various evaluation
methods in reflecting
knowledge and process
skills of the students

11 Analyze the process of
teaching and learning
arrangement in promoting
students’ mathematical
process skills

12 Apply the data from the
analysis on the process of
teaching and learning
arrangement in solve
problems or develop
students’ mathematical
process skills

Remarks Use the evaluation criteria Standard 1 to Standard 4 in Appendix B,
Page 125-130
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Record Form on the Reflection of Data after the Teaching
in Each Teaching Plan Content-areas of Mathematics,
Prathom Suksa 6

SChOOL.....oo e District. ... Chiang Mai Province

Teaching plan number........... TOPIC oo

Date/Month/Year..................... Time........ T@AChCT .....oooooooeeeee e

Total of students in the classroom........ students, come to school......... students,
not come to school.............. students

Students’ Readiness and Interest before the Teaching
O AS uSUAL DECAUSE.......ccoovcccce s

O Better than usual beCauSe........oooooceeeeeeeeeeeeeeeeeee e
O Worse than usual bECAUSE. ...

1. Today’s teaching condition, evaluated according to the identified teaching plan
O Implement according to all of the teaching plans
O Different from the teaching plan some increased/ some reduced/

adjusted on the content, process skill and steps of
activities/equipment/class climate)

2. Interesting observation (data) from today’s teaching (What happened while in the
classroom/ How interesting?)

3. The teacher’s interpretation of what happened in Item 2 (f it is so, what is the
likely cause? For example, the contents/teaching steps, climate, peers, media, etc; and
what it leads to?)

4. How about the instructional competency today: is it successful according to the
objectives identified by the teacher? How many percent of objectives achieved? What
are the reasons? What is missing and why?
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6. What will you make use of the new concepts that you learned in previous  Item
5 in your future teaching sessions?

7. What things about which you should be careful or pay close attention in your
future teaching sessions?

8. What things that should be improved and/or added in next future teaching sessions
in order to increase the level of instructional competency?
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The Record Form on the Report in the Classroom Implementation of the Target
Group Teachers, Content-areas of Mathematics, Prathom Suksa 6

SChOOL.....ooo DiStrict. ..o Province: Chiang Mai
Learning Unit Number.......... TOPIC e
Duration of Teaching Started from..............cocccooreccceen Until..oooo
Number.... Hour...... Teacher’s NAME..............ooociincs e
Date/Month/Year Of REPOTL.............ooooooe e

1. The qualities that the teacher expects from the students after finishing the learning
unit:

2. The Methods used in the development
2.1 The emphasis 0N ACTIVIEIES........cccc...oovoecoeeoeesseseceeeeess e

3. Evaluation
3.1 Tools used for the eVAIUAtION ...ooooooooooooeoeeeeeeeeeeeeeeeeeeeeee e
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Questionnaire on the Teachers’ Attitudes toward the Model for Developing
Instructional Competency Promoting Students’ Mathematical Process Skills

Identification: Please express your opinions in these following issues:

1. How do you get the benefits from participation in the process for developing
instructional competency promoting students’ mathematical process skills?

2. From the participation in the process of developing instructional competency
promoting students’ mathematical process skills, do you see any weaknesses or
problems in the implementation?

3. Do you think that the implementation according to the process for developing
instructional competency promoting students mathematical process skills (review the
steps from the Figure of model of development attached)? Is there any step that
should be improved or developed to be more appropriate?

4. Do you have any suggestions about the model for developing instructional
competency promoting students’ mathematical process skills?

(Thank you for your kindness to answer this questionnaire)
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(Before the model development))

The Test Form to Measure the Mathematical Process Skills
of Prathom Suksa 6 Students

DA\ 4 TS Number.......School......ccc,
Identification: Give to students to answer two items in the test form in one hour

1. Question

“A man gets his wage as the following way. On the first day he gets 1 baht. On
the second day he gets 2 baht. On the third day he gets 4 baht. On the fourth day he
gets 8 baht. On the fifth day he gets 16 baht, and so on following this pattern. If this
man works for 10 days, how much wage he will get?”

Read This Question and Answer the Problem as What Follows

1) Assign the students to show how to calculate in methodical ways to find the
solution for this question. The students may show how to think by any methods. For
example by drawing pictures, by illustrations, by written explanation, by description,
etc for the teacher to understand the methods of students’ thinking to arrive at the
solution. If the students have the methods to find the solution in many ways, allow
them to show those methods to think, which means they are very good.

2) What are the answers of this question? Are the students thinking that
students’ answers are correct?
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2. From this identified situation, answer these following questions.
Situation:

During the school vacation, Miss Pimon helps her mother selling goods in the
market. Her mother pays her wage as the allowance. On the first day, the
mother gives her 15 baht and the next day the mother increases the payment of
5 baht per day.

1) After two weeks, how much her mother gives the allowance for Miss
PAMONT e s

2) How many methods are there to find the answer for the question number
1? What are they? (Show the methods to find the solutions.)

3) The methods to think for the solutions found for Item 1. Write the
symbolic sentences!
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(After the model development)

The Test Form to Measure the Mathematical Process SKkills
for Prathom Suksa 6 Students

NAME...oeeee e Number.......School.....ccc,

Identification: Assign the students to find the solution (also showing the methods to
find the solution) and then answer these following questions (in one
hour).

1. Somyjit sells %of his books. If he has 140 books, how many books that he already

sold out and how many books still left with him?

1.1 What this question wants to know?

1.3 What are the thinking methods to solve this question? (Show the thinking
methods used to find the solution.)
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2. Father is 5 years older than Mother. Mother is 24 years older than Suda. This year
Father is 46 year old. In the next four years how old will Suda be?

2.1 What this question wants to know?

2.3 What are the thinking methods for this question? (Show the methods to
calculate the solution).
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Appendix E

The Result of Data Analysis

Results of Evaluation Mathematic Process Skills of Students

Before Development through the model

Indicators /Number of Students in each quality Level
School | N 5.1 5.2 5.3 5.4 5.5
1| 2 [3]4] 1 [2]3[]4a4]1 2 [ 3]4] 1 2 [ 31411 [2]37]4
A 32 (2111 JofJo |32 ]oJoJo[22]10][ofo]23] 9 JoJo[32]o]o]o
B 1710 7 JoJolwmJolJoJoJ1wm]o JoJolwm]olJoJoJ]1wm]o]ol]o
C 14 [10] 4 JoJo [ 3]t ]JoJoJ1iz] 2 JoJol1w4] o JoJoJiwa]olol]o
D 18 10| 5 |21 w4t 2]t 1|3 [3]1]09 4 [ 31216 |6 ]4]2
E 1njJo| 2Jol9o] 6 [2]o]3]o 3 [ 8]o] o 2 o9l 8 [ 3]o]o
F 26 [ 8| 2 [is][1 184|314 J2aaJoJi| 7wt ]1]38]18[o]o
G 26 |18 8 JoJo [ 18]e|2]o]23] 2 J1Jolwww]|] 7 JoJoJa2s]1]o]o
H 41 [20] 20 J1 Jo[ 4 JoJoJoJar[18]2]o]21]20]o0]ol]37 0[o
185 | 97 | 59 |18 [ 11 [ 159 [14 [ 7 | 5 J110 [ 59 [14]2]110] 59 | 4 |12 [147[32] 4 |2
97 | 118 [ 54 [ 44 [ 159 [ 28 [ 21 [20 [ 110 [ 118 [ 42 [ 8 | 110 | 118 | 12 [ 48 [ 147 [ 64 [ 12 ] 8
313 228 278 288 231
1.69 1.23 1.50 1.56 1.25
1.45
After Development through the model
Indicators /Number of Students in each quality Level
School | N 5.1 5.2 5.3 5.4 5.5
1 [ 2] 3 [ 4 [1 1234 1] 234127374 1]27]3T74
A 32 26| 7 |86 3] s [2]s8 8] 4 [2]oa]s | 1 ]2]27]3T7]o0o
B 17 1 8 5 3 1 3 11 2 2 5 10 0 2 10 5 0 1 15 1 0
C 4 {ol3[ 74 folalw]l2]olel[s |3 lol7 ][5 [2]1t]w]2]i
D 18 o4 7 7 Jo]alo] s 1] 46| 7 1[5 ]7]5[o]e ]| 8|4
E it {oJol 1t [10]o]2 s ol it 2] 8ol ol 2]o]t] 4] 4 ]2
F 26 [ 37 ] 8 | 8 |2fw|w] 43w s s |37 | s |2]1w]10]4
G 26 5 6 10 5 3 7 14 2 4 11 7 4 1 14 8 3 2 15 7 2
H 41 [ s {wo] | el2lee]luvlw]s ]l ]wo]l2]1w6]B3]1w0][2[2]1w]s
185 [ 16 | 44 | 69 | 56 | 16 |46 | 88 | 35 | 17 | 56 | 71 | 41 | 11 [ 80 [ 59 | 35 [ 11 [ 110 ] 45 |19
16 | 88 | 207 | 224 | 16 [ 92 [ 264 [ 140 [ 17 | 112 [ 213 [ 164 | 11 | 160 | 177 | 140 | 11 [ 220 [ 135 [ 76
535 512 506 488 442
2.89 2.77 2.74 2.64 2.39
2.68




Results of Development the Instructional Competency that Promotes
Mathematical Process Skills Before and After the Model Development
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Standards/Indicators

Before Model
Development

After Model
Development

3

4

fx

Mean

3

4

fx

Mean

Standard 1 Designing and
planning the teaching and learning
arrangement to promote students’
mathematical process skills

1.13

3.688

Indicator 1.1 Check the
students’ mathematical process
skills before designing the teaching
and learning arrangement

1.00

27

3.38

Indicator 1.2 Plan the
teaching and learning arrangement
that promotes students’
mathematical process skills

10

1.25

32

4.00

Standard 2 Arrange the teaching
and learning arrangement that
promotes the students’
mathematical process skills

1.77

3.063

Indicator 2.1 Arrange the
activities that promote abilities to
solve mathematical problems

15

1.88

23

2.88

Indicator 2.2 Arrange the
activities that promote abilities to
think logically along with solving
mathematical problems

11

1.38

24

3.00

Indicator 2.3 Arrange the
activities that promote abilities
to communicate with mathematical
symbols or communications

21

2.63

30

3.75

Indicator 2.4 Arrange the
activities that promote abilities
to make linkage with mathematical
knowledge

17

2.13

23

2.88

Indicator 2.5 Arrange the
activities that promote abilities
to think creatively on mathematical
problems

10

1.25

24

3.00

Indicator 2.6 Use media or
learning sources that promote
mathematical process skills

11

1.38

23

2.88
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Standards/Indicators

Before Model
Development

After Model
Development

3

4

fx

Mean

3

4

fx

Mean

Standard 3 Measure and evaluate
the mathematical process skills
along with the learning contents

1.00

3.813

Indicator 3.1 Measure the
students on the knowledge and
mathematical process skills
continuously and periodically

1.00

29

3.63

Indicator 3.2 Use the
methods of measurement and
evaluation to reflect the students’
knowledge and mathematical
process skills in several methods

1.00

32

4.00

Standard 4 Analyze the process
of teaching and learning results
and bring them to promote the
development of mathematical
process skills efficiently

1.00

3.438

Indicator 4.1 Analyze the
process result of teaching and
learning arrangement that
promotes students mathematical
process skills

1.00

28

3.50

Indicator 4.2 Bring the data
from the analysis of Indicator 4.1
to solve the problems or develop
students’ mathematical process
skills

1.00

27

3.38

Standard 5 Development of
students’ mathematical process
skills

1.33

2.58

Indicator 5.1 Abilities to
develop the mathematical process
skills in solving problems of the
students

12

1.50

23

2.875

Indicator 5.2 Abilities to
develop process skills in reasoning
of the students

1.13

21

2.625

Indicator 5.3 Abilities to
develop the process skills in
communication, interpret
mathematical meaning and
presentation of the students

10

1.25

21

2.625
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Before Model After Model
Standards/Indicators Development Development
2|13|4| fx | Mean 3|4 | fx | Mean
Indicator 5.4 Abilities to
develop process skills in making
linkage of the students
210113 ] 1.63 211120 | 2.50
Indicator 5.5 Abilities to
develop the process skills in
creative thinking of the students
1/0]0] 9 1.13 210 18| 2.25
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Appendix F

The Result of implementation of Teachers and Students

The samples of the teachers and students’ performance presented as the
followings are the samples that demonstrate the development level of the instructional
competency promoting mathematical process skills of the target group teachers after
their participation in developing the model constructed by the researcher. The
presentation of the samples for performance can be categorized according to issues as
the followings

1. Analysis of the Students’ Achievement Based on the Plan to Develop
and Monitor the Results of Model Development

The target group teachers analyze the students individually before they
prepare the teaching plan for each learning unit. This analysis is done by analyzing
the student’s mathematical process skills from the results of the students’
assignments. Conventionally most of the participative model for the process in
developing the target group teachers did not check the basic knowledge or skills of the
students before arranging the teaching and learning in each topic. Some practitioners
only check the students’ basic skills but not upon the students individually. This lack
of vigorous check produces the data that are not clear enough to develop all the
students according to their potentials. As the results, some of the students are
neglected from reaching their full development (the samples given in page 205 to
207). The target group teachers analyze the students’ mathematical process skills in to
study the students individually, e.g., which students lack the mathematical process
skills and on what aspects, what additional topics they should learn more and by what

methods?
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2. Making Teaching Plan

The samples presented in pages 208 to 210 show the changes on the level of
instructional competency of the target group teachers before their participation in the
model development by identifying the learning objectives only in one aspect, which is
on the knowledge contents. This aspect does not cover the learning behaviors
promulgated by the Basic Education Curriculum B.E 2544 that identifies the students’
aspects of development. Although the Basic Education Curriculum emphasizes on
promoting the students to use the mathematical process skills as the tools for their
learning but it does not neglect the behavior on the other aspects. It is obvious that all
aspects of learning behavior would promote or support one another. The plans to
arrange the teaching and learning activities aim to promote the mathematical process
skills along with the learning contents and to create the proper attitude toward
studying and learning mathematics simultaneously. Identification of each of the
identified activities is done to ascertain the aspects of the mathematical process skills
the teachers want to promote among the students. Therefore this purpose is already
clarified in the teaching and learning implementation and its evaluation. The
evaluation by the target group teachers would begin with the use of various evaluation
methods to evaluate the knowledge and abilities of the students. The typical test used
is the open-ended questionnaire to allow the students to show their methods to solve
problems, their thinking methods, and their knowledge levels and abilities. The target
group teachers employ the evaluation criteria for making decision on the student’s
quality such as the evaluation form on the mathematical process skills, which will be
done by using the constructed evaluation criteria attached in Appendix C, page 180-
182.

3. Teaching and Learning Arrangement and Evaluation

The target group teachers arrange the teaching and learning arrangement and
evaluate its results through the model development cycle, which are planning,
implementation, evaluation, reflection of data, adjustment of the plan, and
implementation in the dynamically spiraling cycles. Therefore the teaching and
learning arrangement and evaluation in each plan and each learning unit for reflecting
the gathered data would occur continuously all the time until the last development

step. The model development process would be occurring in small cycles while the
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teaching and learning arrangement for each topic is undertaken. The evaluation tools
used in this research are some forms of the evaluation forms and the tools for the
learning development of the students (the tools shown in page 211-213). The teachers
create the appropriate learning situation and provide the questions and issues for the
students to apply their mathematical process skills in answering questions related to
each issue. The identification of the question issues will be done for the students to
answer them in the earlier period of the implementation. Then the researcher employs
the open-ended questions without using leading questions for the students to solve the
problems further.

4. Students’ Work Results

The students have achieved increasing levels of the mathematical process
skills as the samples of their results of work have shown in page 214-217. The
students can create work or perform in higher quality as revealed by the results of the
students’ work in page 214. The students bring the knowledge about “factor” to use in
creating a problematic situation for an issue. The samples of the students’ work results
in page 215 are the results of the students’ abilities to employ mathematical
knowledge to design a cabinet, which is the linkage of mathematical knowledge to
daily life. With this designed model the target group teachers check all of the
students’ mathematical process skills by using the created evaluation criteria

5. Summary and Reflection of Data

The target group teachers summarize and reflect the gathered data from the
teaching and learning arrangement in all learning units systematically by making the
reports about the classroom implementation as shown in page 218-220.

6. Reflection of the Data to Exchange the Learning

The target group teachers report about their self-development and their
students’ development deriving from the participation in the development according
to the constructed model for developing the instructional competency as shown in the

samples in page 221-222.
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(SAMPLE)
Analysis of the Students’ Achievement Based on the Plan to Develop and
Monitor the Results of Model Development
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(SAMPLE) Making Teaching Plan
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The tools for the learning development of the students
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The tools for the learning development of the students
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The tools for the learning development of the students
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Students’ Work Results
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Students’ Work Results
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Students’ Work Results
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Summary and Reflection of Data
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(SAMPLE) Reflection of the Data to Exchange the Learning
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Curriculum Vitae

Songkran Promwong

Mae Rim District, Chiang Mai Province

1980 Bachelor of Education (Science teaching)
Chiang Mai Teacher College

1991 Master of Education (Education Administration)
Chiang Mai University

2009 Ph.D. in Curriculum and Instruction,

Chiang Mai University

Chiang Mai Educational Service Area Office 2
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Appendix E

The Result of Data Analysis

Results of Evaluation Mathematic Process Skills of Students

Before Development through the model

Indicators /Number of Students in each quality Level
School | N 5.1 5.2 5.3 5.4 5.5
1 2 3| 4 1 2 [ 3] 4 1 2 3 4] 1 2 3] 4 1 2 13[4
A 32 | 21 1]oflo|32]olo|o]2]10]o0]ol23 9 oo 3201070
B 17 [ 10| 7 ool 17]olo]ol] 17 0 oo 17 0 ojlol17]o]olo
C 14 (10 4 fo]lo|lB3][1]o]ol]l 12 2 0|0 14 0 oo 14a]o]olo
D 18 [10] 5 2 |1 14 1211 ] 11 3 3 1] 9 4 3|2 6 6 | 4 ]2
E 11 | 0 2 0|9 6 2103 0 3 8 o] o 2 0|9 8 317070
F 26 | 8 2 151 | 18431 4 210 0 [ 1] 7 17 [ 1] 1 8 18] 0o
G 26 | 18| 8 olo] 186 2]0]23 2 1 o] 19 7 ojlo 251 ]o0o]o
H a1 (2020 1 o4t Jolof]ol2t]1w8]2]o[21]20]07]0] 37 0o
185 97 | 59 [ 18|11 |159]1a] 7[5 [10] 59 [1a]2]110] 59 ] 4 |12]147]32]4 ]2
97 | 118 | 54 [ 44 [ 159 [ 28 [ 21 [ 20 | 110 [ 118 [ 42 [ 8 | 110 [ 118 [ 12 [ 48 | 147 [ 64 [ 12 | 8
313 228 278 288 231
1.69 1.23 1.50 1.56 1.25
1.45
After Development through the model
Indicators /Number of Students in each quality Level
School | N 5.1 5.2 5.3 5.4 5.5
1 ]2 ] 3 4 |1 ]2] 3 4 | 1] 2 3 4 | 1] 2 3 4 | 1] 2 3 | 4
A 2 26l 7] 7 [s]e] 3]s 2] s |4 ]2]2a]s 1 [ 2] 273 Jo
B 17 1 8 5 3 1 3 11 2 2 5 10 0 2 10 5 0 1 15 1 0
C 14 o3 ] 7 4 Jol2]1w] 210l s 5 3 o] 7 5 2 [ 1 [ w] 2 |1
D 18 o 4] 7 7 Jo]a] o s [ 1] 4 6 7 [ 1] s 7 s o] 6 8 | 4
E 1mlo|ol 1 0 |o]|2] 4 s | o | 1 2 s o] o 2 9 | 1| 4 4 | 2
F 260 |37 ] 38 s 2w 1w ] 4 3] 1w0]s s [ 3 7 ] s T 2]1w0]10]4
G 265|610 ] s [ 3] 7] 241l 4 1] a3 3 215 7 |2
H 41 [ sJw]luuleele2le]luvlw]s]ulslwl2lw]B]o]l2]2]10]s
185 [ 16 |44 | 60 | 56 |16 |46 | 88 | 35 [ 17| 56 | 71 | 41 [ 11 ] 80 | 50 [ 35 [ 11 [ 110 | 45 | 19
16 | 88 | 207 | 224 |16 |92 | 264 {140 | 17 | 112 [ 213 [ 164 | 11 | 160 | 177 | 140 | 11 | 220 | 135 | 76
535 512 506 488 442
2.89 277 274 2.64 239
2.68




Results of Development the Instructional Competency that Promotes
Mathematical Process Skills Before and After the Model Development
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Standards/Indicators

Before Model
Development

After Model
Development

3

4

fx

Mean

3

4

fx

Mean

Standard 1 Designing and
planning the teaching and learning
arrangement to promote students’
mathematical process skills

1.13

3.688

Indicator 1.1 Check the
students’ mathematical process
skills before designing the teaching
and learning arrangement

1.00

27

3.38

Indicator 1.2 Plan the
teaching and learning arrangement
that promotes students’
mathematical process skills

10

1.25

32

4.00

Standard 2 Arrange the teaching
and learning arrangement that
promotes the students’
mathematical process skills

1.77

3.063

Indicator 2.1 Arrange the
activities that promote abilities to
solve mathematical problems

15

1.88

23

2.88

Indicator 2.2 Arrange the
activities that promote abilities to
think logically along with solving
mathematical problems

11

1.38

24

3.00

Indicator 2.3 Arrange the
activities that promote abilities
to communicate with mathematical
symbols or communications

21

2.63

30

3.75

Indicator 2.4 Arrange the
activities that promote abilities
to make linkage with mathematical
knowledge

17

2.13

23

2.88

Indicator 2.5 Arrange the
activities that promote abilities
to think creatively on mathematical
problems

10

1.25

24

3.00

Indicator 2.6 Use media or
learning sources that promote
mathematical process skills

11

1.38

23

2.88
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Standards/Indicators

Before Model
Development

After Model
Development

3

4

fx

Mean

3

4

fx

Mean

Standard 3 Measure and evaluate
the mathematical process skills
along with the learning contents

1.00

3.813

Indicator 3.1 Measure the
students on the knowledge and
mathematical process skills
continuously and periodically

1.00

29

3.63

Indicator 3.2 Use the
methods of measurement and
evaluation to reflect the students’
knowledge and mathematical
process skills in several methods

1.00

32

4.00

Standard 4 Analyze the process
of teaching and learning results
and bring them to promote the
development of mathematical
process skills efficiently

1.00

3.438

Indicator 4.1 Analyze the
process result of teaching and
learning arrangement that
promotes students mathematical
process skills

1.00

28

3.50

Indicator 4.2 Bring the data
from the analysis of Indicator 4.1
to solve the problems or develop
students’ mathematical process
skills

1.00

27

3.38

Standard 5 Development of
students’ mathematical process
skills

1.33

2.58

Indicator 5.1 Abilities to
develop the mathematical process
skills in solving problems of the
students

12

1.50

23

2.875

Indicator 5.2 Abilities to
develop process skills in reasoning
of the students

1.13

21

2.625

Indicator 5.3 Abilities to
develop the process skills in
communication, interpret
mathematical meaning and
presentation of the students

10

1.25

21

2.625
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Before Model After Model
Standards/Indicators Development Development
2|13|4| fx | Mean 3|4 | fx | Mean
Indicator 5.4 Abilities to
develop process skills in making
linkage of the students
210113 ] 1.63 211120 | 2.50
Indicator 5.5 Abilities to
develop the process skills in
creative thinking of the students
1/0]0] 9 1.13 210 18| 2.25
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Appendix F

The Result of implementation of Teachers and Students

The samples of the teachers and students’ performance presented as the
followings are the samples that demonstrate the development level of the instructional
competency promoting mathematical process skills of the target group teachers after
their participation in developing the model constructed by the researcher. The
presentation of the samples for performance can be categorized according to issues as
the followings

1. Analysis of the Students’ Achievement Based on the Plan to Develop
and Monitor the Results of Model Development

The target group teachers analyze the students individually before they
prepare the teaching plan for each learning unit. This analysis is done by analyzing
the student’s mathematical process skills from the results of the students’
assignments. Conventionally most of the participative model for the process in
developing the target group teachers did not check the basic knowledge or skills of the
students before arranging the teaching and learning in each topic. Some practitioners
only check the students’ basic skills but not upon the students individually. This lack
of vigorous check produces the data that are not clear enough to develop all the
students according to their potentials. As the results, some of the students are
neglected from reaching their full development (the samples given in page 205 to
207). The target group teachers analyze the students’ mathematical process skills in to
study the students individually, e.g., which students lack the mathematical process
skills and on what aspects, what additional topics they should learn more and by what

methods?
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2. Making Teaching Plan

The samples presented in pages 208 to 210 show the changes on the level of
instructional competency of the target group teachers before their participation in the
model development by identifying the learning objectives only in one aspect, which is
on the knowledge contents. This aspect does not cover the learning behaviors
promulgated by the Basic Education Curriculum B.E 2544 that identifies the students’
aspects of development. Although the Basic Education Curriculum emphasizes on
promoting the students to use the mathematical process skills as the tools for their
learning but it does not neglect the behavior on the other aspects. It is obvious that all
aspects of learning behavior would promote or support one another. The plans to
arrange the teaching and learning activities aim to promote the mathematical process
skills along with the learning contents and to create the proper attitude toward
studying and learning mathematics simultaneously. Identification of each of the
identified activities is done to ascertain the aspects of the mathematical process skills
the teachers want to promote among the students. Therefore this purpose is already
clarified in the teaching and learning implementation and its evaluation. The
evaluation by the target group teachers would begin with the use of various evaluation
methods to evaluate the knowledge and abilities of the students. The typical test used
is the open-ended questionnaire to allow the students to show their methods to solve
problems, their thinking methods, and their knowledge levels and abilities. The target
group teachers employ the evaluation criteria for making decision on the student’s
quality such as the evaluation form on the mathematical process skills, which will be
done by using the constructed evaluation criteria attached in Appendix C, page 180-
182.

3. Teaching and Learning Arrangement and Evaluation

The target group teachers arrange the teaching and learning arrangement and
evaluate its results through the model development cycle, which are planning,
implementation, evaluation, reflection of data, adjustment of the plan, and
implementation in the dynamically spiraling cycles. Therefore the teaching and
learning arrangement and evaluation in each plan and each learning unit for reflecting
the gathered data would occur continuously all the time until the last development

step. The model development process would be occurring in small cycles while the
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teaching and learning arrangement for each topic is undertaken. The evaluation tools
used in this research are some forms of the evaluation forms and the tools for the
learning development of the students (the tools shown in page 211-213). The teachers
create the appropriate learning situation and provide the questions and issues for the
students to apply their mathematical process skills in answering questions related to
each issue. The identification of the question issues will be done for the students to
answer them in the earlier period of the implementation. Then the researcher employs
the open-ended questions without using leading questions for the students to solve the
problems further.

4. Students’ Work Results

The students have achieved increasing levels of the mathematical process
skills as the samples of their results of work have shown in page 214-217. The
students can create work or perform in higher quality as revealed by the results of the
students’ work in page 214. The students bring the knowledge about “factor” to use in
creating a problematic situation for an issue. The samples of the students’ work results
in page 215 are the results of the students’ abilities to employ mathematical
knowledge to design a cabinet, which is the linkage of mathematical knowledge to
daily life. With this designed model the target group teachers check all of the
students’ mathematical process skills by using the created evaluation criteria

5. Summary and Reflection of Data

The target group teachers summarize and reflect the gathered data from the
teaching and learning arrangement in all learning units systematically by making the
reports about the classroom implementation as shown in page 218-220.

6. Reflection of the Data to Exchange the Learning

The target group teachers report about their self-development and their
students’ development deriving from the participation in the development according
to the constructed model for developing the instructional competency as shown in the

samples in page 221-222.
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(SAMPLE)
Analysis of the Students’ Achievement Based on the Plan to Develop and
Monitor the Results of Model Development
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(SAMPLE) Making Teaching Plan

umumsSamsitaui 21

o T
aF

&
nguEszABRgUiinyzadinnans Hulszanfinuili
v = % & = o y
miemsEaudi 9 G81 nswn nsauuaymsgunealioy S 13 $al
e Tamdllgmnsuan nnautesnsguneiiouszaufiinadng
dhumeiioy hifusudumis dau 1l

daeu ksl faw S TUABM.. e

mIzdfa
3 = a P a
msuAlondilgmimsuan au ga wisszauidhumetion Mudnmsiasied
Tondllgm  nwsunForitudlmdilgm  dulumsuddamandingBuas

ATIIaRLMAARY

wenmaBauiimands
A o = 1
diafmualmdilgmmsuin mIauuazngunatauszau hifiuau
H o - o =& o P
dumisld aunsomdmen wewimssminfemumumgaunavesdneuiild
uasuaaIsmla

galszasdnitous
muanag inSounuse
1. A landilgmmsun msauunsasganaiion’ld
2. e landllymnsn msaunasmaguneiion'ld
3. wimeunnlméligmmsuan meauuaznsgumeion’ld
anninsznszuauns dnGoulliinue/nsziaunts
1. udtlgumendiaenand
a3 Iviviawea
asfioms msfearumnemeadnemaniuazmsiuaye
asidouToenmg

Ao

s e s g o
ATMUARIITUTATNATIN



209

aunudnua oy
1. fianusudesoy
2. Hsudisudnie

3, fhanusiuszuw seuneu

q g
MITMITEUZ

Tonddygmnsuan msauiasmsgamaiieassay

o
a1 19g s 242 ws e 137 dudousinzia

1dhgalll 128 was szmBefgnlfomihls

L]

fanssumsiien
Yo a4 1 o g o d a4 o
1. IminGousufuieunaunSoulamdilgm udeumnforiuanimne
dy o A ¥ o ¥
vosiomasinyemsiien lesnaguasiinygnts Iingwa)
2 3
masnsaulonddam
ély b 4 o o '
nefe aua ¥unesh  viwes ninduau

¥
nsimlmdllem  fvdad dendusey

v ¥ 1]
#ilvgdsaou $fees serlsia
eMANNIl N5
T aeAuADY

. MBY UOY U UV ua uau...

vils enTondlam  wos Tosen wladony
aw o Seveifern  doudednvditudd
i auRdwmsoueey  asaefieeu agvouinios

LJIBY UaY uA VA ua uau...



210

2. aumimunRefumsud landllymmsuan MIRUUATATRUNATIOY
FTAY mnﬁuuﬁqﬁ’nﬁauaamﬂumjnqaz 4-5 au  ThinGeundazagueneduuds
Tandilgminsuin  msaunazmsgamatiouszaunaioylagldamaudi lusarumsal
$usiasenguaz 1 9o mSwdi lddumninSoundazaquinauenanu  (inye
AszuIumsuAtlgm dinyzmniuausuasin¥EANUART T NATIA)

3. nFeugaeiuagdldlan « msudlandllgminmsuin msavuazns gu
nelouszay  Mwdnmsdnseiiduienulmdtigwimsuin msauuasasgal
Sy Tassuemmsviandhlalandilgnr dwlefedwiilndimualy
Tanddosmanswezls  udmasuviomiaaud landlaywuduieusenuniiy
UsgTondaydnuel uaaadsi mdweueeasnaoudwouie 118k wonficuysel »
sntuindeuiuuniiod 211212 duneyana wiwdnideng  aisemsly
manauasinyEnsZUIUMsUAilgwny)

4, ThinSowinnimanouiSes mswan myauuazagunaiisussay
swyana wiwdnhdaliagasan @invenszuaumsudilyn)
domaBaumsaewumaenisBend

1. unugiimasGouTendilgm

2. unindi 21.1-212
m3ianaiszidiuna

1. 959a
1.1 Asaauuuin
12 dunangdnssudugudnyaziasinyeassuIums
2. 3eaile
2.1 wwidn
2.2 wudunangAnssuiugudnuasduinuenszIums
3. marimsilsziiiuea
3.1 vndewiuuniinl¥gndesdaundesas 70 Seldin
3.2 dnGoulingAnssudunudnyae wazinuEAsTLIUMIAUA
53y 2 ' liypsiens el



211

The tools for the learning development of the students
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The tools for the learning development of the students
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The tools for the learning development of the students
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Students’ Work Results
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Students’ Work Results
om.vsa e, -a,qq,sigimf

lufenssy  msmAveawy (I) ) 4
. 9 - Mkt
o o LY L= 3 Lt i
Miues  WhinSouadegilinay  Tavmmuaniinsaiamlsyoy ®

»
nniuiannuensevnnay Tasldidude  Tussia  henuenseugiheney wisdw s

durugudna1g
G
] 3 N
anupseugnan - 19 of.
ANUIATUHIHgUEnaNY ¢ W
ABUM0IW /
LsiTondfmua ... rawspeaffmedaen o
-. - e e - e
2 s Tanddoams WhIATA, s essuglanm, mene oS AT AT .

¢ o it

Mynma,



216

Students’ Work Results
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Summary and Reflection of Data
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(SAMPLE) Reflection of the Data to Exchange the Learning
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Appendix F

The Result of implementation of Teachers and Students

The samples of the teachers and students’ performance presented as the
followings are the samples that demonstrate the development level of the instructional
competency promoting mathematical process skills of the target group teachers after
their participation in developing the model constructed by the researcher. The
presentation of the samples for performance can be categorized according to issues as
the followings

1. Analysis of the Students’ Achievement Based on the Plan to Develop
and Monitor the Results of Model Development

The target group teachers analyze the students individually before they
prepare the teaching plan for each learning unit. This analysis is done by analyzing
the student’s mathematical process skills from the results of the students’
assignments. Conventionally most of the participative model for the process in
developing the target group teachers did not check the basic knowledge or skills of the
students before arranging the teaching and learning in each topic. Some practitioners
only check the students’ basic skills but not upon the students individually. This lack
of vigorous check produces the data that are not clear enough to develop all the
students according to their potentials. As the results, some of the students are
neglected from reaching their full development (the samples given in page 205 to
207). The target group teachers analyze the students’ mathematical process skills in to
study the students individually, e.g., which students lack the mathematical process
skills and on what aspects, what additional topics they should learn more and by what

methods?
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2. Making Teaching Plan

The samples presented in pages 208 to 210 show the changes on the level of
instructional competency of the target group teachers before their participation in the
model development by identifying the learning objectives only in one aspect, which is
on the knowledge contents. This aspect does not cover the learning behaviors
promulgated by the Basic Education Curriculum B.E 2544 that identifies the students’
aspects of development. Although the Basic Education Curriculum emphasizes on
promoting the students to use the mathematical process skills as the tools for their
learning but it does not neglect the behavior on the other aspects. It is obvious that all
aspects of learning behavior would promote or support one another. The plans to
arrange the teaching and learning activities aim to promote the mathematical process
skills along with the learning contents and to create the proper attitude toward
studying and learning mathematics simultaneously. Identification of each of the
identified activities is done to ascertain the aspects of the mathematical process skills
the teachers want to promote among the students. Therefore this purpose is already
clarified in the teaching and learning implementation and its evaluation. The
evaluation by the target group teachers would begin with the use of various evaluation
methods to evaluate the knowledge and abilities of the students. The typical test used
is the open-ended questionnaire to allow the students to show their methods to solve
problems, their thinking methods, and their knowledge levels and abilities. The target
group teachers employ the evaluation criteria for making decision on the student’s
quality such as the evaluation form on the mathematical process skills, which will be
done by using the constructed evaluation criteria attached in Appendix C, page 180-
182.

3. Teaching and Learning Arrangement and Evaluation

The target group teachers arrange the teaching and learning arrangement and
evaluate its results through the model development cycle, which are planning,
implementation, evaluation, reflection of data, adjustment of the plan, and
implementation in the dynamically spiraling cycles. Therefore the teaching and
learning arrangement and evaluation in each plan and each learning unit for reflecting
the gathered data would occur continuously all the time until the last development

step. The model development process would be occurring in small cycles while the
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teaching and learning arrangement for each topic is undertaken. The evaluation tools
used in this research are some forms of the evaluation forms and the tools for the
learning development of the students (the tools shown in page 211-213). The teachers
create the appropriate learning situation and provide the questions and issues for the
students to apply their mathematical process skills in answering questions related to
each issue. The identification of the question issues will be done for the students to
answer them in the earlier period of the implementation. Then the researcher employs
the open-ended questions without using leading questions for the students to solve the
problems further.

4. Students’ Work Results

The students have achieved increasing levels of the mathematical process
skills as the samples of their results of work have shown in page 214-217. The
students can create work or perform in higher quality as revealed by the results of the
students’ work in page 214. The students bring the knowledge about “factor” to use in
creating a problematic situation for an issue. The samples of the students’ work results
in page 215 are the results of the students’ abilities to employ mathematical
knowledge to design a cabinet, which is the linkage of mathematical knowledge to
daily life. With this designed model the target group teachers check all of the
students’ mathematical process skills by using the created evaluation criteria

5. Summary and Reflection of Data

The target group teachers summarize and reflect the gathered data from the
teaching and learning arrangement in all learning units systematically by making the
reports about the classroom implementation as shown in page 218-220.

6. Reflection of the Data to Exchange the Learning

The target group teachers report about their self-development and their
students’ development deriving from the participation in the development according
to the constructed model for developing the instructional competency as shown in the

samples in page 221-222.
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(SAMPLE)
Analysis of the Students’ Achievement Based on the Plan to Develop and
Monitor the Results of Model Development
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(SAMPLE) Making Teaching Plan
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The tools for the learning development of the students
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The tools for the learning development of the students
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The tools for the learning development of the students
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Students’ Work Results
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Students’ Work Results
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Students’ Work Results
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Summary and Reflection of Data
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(SAMPLE) Reflection of the Data to Exchange the Learning
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Curriculum Vitae

Songkran Promwong

Mae Rim District, Chiang Mai Province

1980 Bachelor of Education (Science teaching)
Chiang Mai Teacher College

1991 Master of Education (Education Administration)
Chiang Mai University

2009 Ph.D. in Curriculum and Instruction,

Chiang Mai University
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