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Appendix A 
 

List of Experts 
 

List of Experts who Supervise the tools for the Study 
 
 

1.  Dr. Toont  Chomcheun    

Measurement and Evaluation  Expert,  

Retried Government Official,   Former Educational Supervisor and              

Chief Expert, Chiang Mai Educational Service Area Office 1  

2.  Dr. Chatree Maneekosol 

 Curriculum and Instruction Expert,   

 Curriculum and Instruction Faculty of Education, Chiang Mai Rajabhat 

University 

3.  Supervisor Samran Boonmun 

 Curriculum and Instruction Mathematical Expert,   

Educational Supervisor and Chief Expert, Chiang Mai Educational 

Service Area Office 4  

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  

5.  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 

Level 

Score Interpretation 

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 

Improvement 

1 

 

No test on mathematical process skills before the 

design of the teaching and learning arrangement. 

 
Note   Consideration is made from the design of the teaching and learning of one 
lesson. 
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Indicator 1.2 Plan the teaching and learning arrangement that promotes 

students’ mathematical process skills. 

Criteria for Consideration 

Quality 

Level 

Score Interpretation 

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 

Improvement  
1 No plan for the teaching and learning arrangement to 

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 

Level 

Score Interpretation 

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 

Improvement 

1 

 

Arrange activities to allow students to use only one 

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 

Level 

Score Interpretation 

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 

Improvement 

1 

  
Arrange activities with no emphasis on using 

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 

Level 

Score Interpretation 

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 

Improvement 

1 

 

Arrange learning activities that are not promoting 

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 

Level 

Score Interpretation 

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 

Improvement 
1 

  
Arrange activities in a way that students are trained to 

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 

Level 

Score Interpretation 

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 

Improvement  

1 Train the students to think through questioning with 

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 

Level 

Score Interpretation 

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 

Improvement 
1 Use media or learning sources that emphasize only the 

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 

Level 

Score Interpretation 

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 
1 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 

Level 

Score Interpretation 

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 

Improvement 
1 Use no evaluation to reflect the students’ 

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 4 

 

 

 

 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 3 

 

 

 

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 2 

 

 

 

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  

1 

 

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 4 

 

 

  

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 3 

 

 

  

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 2 

 

 

  

 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 

1 No application of the data from the analysis on the 

process on the teaching and learning arrangement 

results to use in the promotion of students’ 

mathematical process skills. 
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Standard 5 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 

Level 

Score Interpretation 

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 

Improvement 

1 Develop the students to have the process skills in 

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 

Level 

Score Interpretation 

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 

Improvement 

1 Develop the students to have the process skills in 

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 

Level 

Score Interpretation 

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 

Improvement 
1 Develop the students to have the process skills in 

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 

Level 

Score Interpretation 

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 

Improvement 
1 Develop the students to have the process skills in 

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 

Level 

Score Interpretation 

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 

Improvement 
1  Develop the students’ process skills in creative 

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 

or equal to 1.74 

Need 

Improvement 

The average of the score level of the target group teachers 
between 1.75 and 2.74 

Moderate  

The average of the score level of the target group teachers 

between 2.75 and 3.49 

Good 

The average of the score level of the target group teachers 
between 3.50 and 4.00 

Very Good 

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 

1.74 

Need 

Improvement 

The average of the quality level of indicator between 1.75 and 

2.74 

Moderate 

The average of the quality level of indicator between 2.75 and 

3.49 

Good 

The average of the quality level of indicator between 3.50 and 

4.00 

Very Good 
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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 

Level 

Score Interpretation 

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 

Improvement 
1 Students have tried to solve problems but to no avail or/no trace 

of implementation of problem-solving 

 

2.   Students Have Reasoning Process Skills  

Criteria for Consideration 

Quality 

Level 

Score Interpretation 

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 

Improvement 
1 Show trace of using knowledge, data or facts to refer, support 

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 

Level 

Score Interpretation 

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 

Improvement 
1 Presentation through the use of language and the 

mathematical symbols incorrectly/no presentation 

 

4.   Students Have Process Skills on the Linkage of Concepts  

Criteria for Consideration 

Quality 

Level 

Score Interpretation 

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 
1 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 

Level 

Score Interpretation 

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 

Improvement 
1 Students can apply the concepts or the  original 

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 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 List of Evaluation 
Quality Level 

Need 
Improvement 

Moderate Good Very 
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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Number List of Evaluation 
Quality Level 

Need 
Improvement 

Moderate Good 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  

    

  
Additional Notes: ..................................................................................................................................................... 
..................................................................................................................................................................................... 
...................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
 
  
 

Signature.....................................................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? (Indicator 2.1) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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?        (Indicator 2.3) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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? (Indicator 2.6) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
 
10.  Have you evaluated the students on the knowledge contents and mathematical 
process skills before, during and after the learning or not? (Indicator 3.1) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
11. Have you used the evaluation methods to reflect the knowledge and the 
mathematical process skills on the students or not? (Indicator 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? 
(Indicator 4.1) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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? (Indicator 4.1) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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Record Form on the Emphasis on Checking Students’ Exercises or Assignments 
 
Student’s …………………………………...………………………………………. 
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) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
 
2.  Are students trained to think logically in solving problems?  (Indicator 2.2) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
3.   Are students trained to present the use/words or language of mathematical 
symbols correctly? (Indicator 2.3) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
4.  Can students make linkage to integrate the contents in mathematics subjects with 
daily life/other subjects/other contents? (Indicator 2.4) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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? (Indicator 3.1) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
 
7. Do students get suggestions from the checking or the works or not?             (Indicator 
3.2) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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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...........เMonth.....................................................Year .........................  
Identification:  Please mark with 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 List of Evaluation 
Quality Level 

Need 
Improvement 

Moderate Good Very 
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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Number List of Evaluation 
Quality Level 

Need 
Improvement 

Moderate Good Very 
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 

    

 
Additional Notes ........................................................................................................................................................ 
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
 

Signature.....................................................Evaluator 
                 (....................................................) 
 
 
 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................................................................................District...................................Chiang Mai Province 
Teaching plan number..................Topic.................................................................................................................. 
Date/Month/Year............................Time................   Teacher................................................................................ 
Total of students in the classroom.................students, come to school......................students,
 not come to school....................students 
Students’ Readiness and Interest before the Teaching 

            As usual because.................................................................................... 
  Better than usual because............................................................... 
  Worse than usual because.............................................................. 

 
1.  Today’s teaching condition, evaluated according to the identified teaching plan 

 Implement according to all of the teaching plans 
 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 (if 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?  
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
5.  What have you learned and have new ideas/concepts?  
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
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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? 
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
 
 

Recorder........................................................ 
      ................./......................./..................... 
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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.................................................................District.................................................Province: Chiang Mai 
Learning Unit Number.....................Topic............................................................................................................... 
Duration of Teaching Started from...........................................................Until.............................................. 
Number.................Hour……     Teacher’s Name............................................................................................... 
Date/Month/Year of Report....................................................................................................................................... 
 
1.  The qualities that the teacher expects from the students after finishing the learning 
unit:  
 1.1  On Knowledge........................................................................................................................................ 
.......................................................................................................................................................................................................... 

1.2 On Mathematical Process Skills................................................................................................. 
.......................................................................................................................................................................................................... 
 1.3  On Characters........................................................................................................................................... 
.......................................................................................................................................................................................................... 
2.  The Methods used in the development 

2.1  The emphasis on activities............................................................................................................. 
.......................................................................................................................................................................................................... 

2.2 Number of Teaching Plan Used...................Plan (Presented in Appendix) 
 ......................................................................................................................................................................................................... 

2.3 Summary of the Results of Implementation according to the Plan    
.......................................................................................................................................................................................................... 
3.  Evaluation 
 3.1 Tools used for the evaluation ...................................................................................................... 
.......................................................................................................................................................................................................... 

3.2 Results of evaluation............................................................................................................................ 
.......................................................................................................................................................................................................... 
4.  Discussion/opinions/suggestions in the development of further future learning 
units.............................................................................................................................................................................................. 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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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  

 
Name.....................................................................Number.........School.............................................. 
 
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 

Pimon?  ....................................................................................................................................................................... 
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!  
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 

4) Students think that their answers are correct or not correct?  Why is  that 
so?....................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 

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

 
Name.....................................................................Number.........School.............................................. 
 
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. Somjit sells 
7
1 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? 
.......................................................................................................................................................................................................... 

1.2  What are the information given by the question?  
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 

1.3  What are the thinking methods to solve this question? (Show the thinking 
methods used to find the solution.) 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 
1.4  What are the answers of these questions? 

.......................................................................................................................................................................................................... 
1.5  Do you think that students answer correct or wrong? Why?  

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 
1.6  Are there any other methods to solve this problem or not? How? 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 
 

1.7  Create a question with similar characteristics to this question. 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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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? 

.......................................................................................................................................................................................................... 
2.2 What are the data given by the question? 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 
2.3  What are the thinking methods for this question? (Show the methods to 

calculate the solution). 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 

2.4  What are the answers of this question? 
.......................................................................................................................................................................................................... 

2.5  Do you think the students’ answers are correct or incorrect? Why is that so? 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 

2.6  Are there other methods to solve this question? What are they? 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 

2.7  Create a question sharing similar characteristics to this question. 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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Appendix E 
 

The Result of Data Analysis    
 
Results of  Evaluation  Mathematic Process Skills of Students  

 

Before Development  through the model 

 

School N 
Indicators /Number of Students in each quality Level 

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 32 21 11 0 0 32 0 0 0 22 10 0 0 23 9 0 0 32 0 0 0 
B 17 10 7 0 0 17 0 0 0 17 0 0 0 17 0 0 0 17 0 0 0 
C 14 10 4 0 0 13 1 0 0 12 2 0 0 14 0 0 0 14 0 0 0 
D 18 10 5 2 1 14 1 2 1 11 3 3 1 9 4 3 2 6 6 4 2 
E 11 0 2 0 9 6 2 0 3 0 3 8 0 0 2 0 9 8 3 0 0 
F 26 8 2 15 1 18 4 3 1 4 21 0 1 7 17 1 1 8 18 0 0 
G 26 18 8 0 0 18 6 2 0 23 2 1 0 19 7 0 0 25 1 0 0 
H 41 20 20 1 0 41 0 0 0 21 18 2 0 21 20 0 0 37 4 0 0 
 185 97 59 18 11 159 14 7 5 110 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 
 

School N 
Indicators /Number of Students in each quality Level 

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 32 2 6 17 7 8 6 13 5 2 8 18 4 2 21 8 1 2 27 3 0 
B 17 1 8 5 3 1 3 11 2 2 5 10 0 2 10 5 0 1 15 1 0 
C 14 0 3 7 4 0 2 10 2 0 6 5 3 0 7 5 2 1 10 2 1 
D 18 0 4 7 7 0 4 9 5 1 4 6 7 1 5 7 5 0 6 8 4 
E 11 0 0 1 10 0 2 4 5 0 1 2 8 0 0 2 9 1 4 4 2 
F 26 3 7 8 8 2 10 10 4 3 10 8 5 3 7 11 5 2 10 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 5 10 14 12 2 12 17 10 5 11 15 10 2 16 13 10 2 23 10 6 
 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 

 
 



 199 

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

 

Standards/Indicators 
 Before Model 
Development 

After Model 
Development  

1 2 3 4 fx Mean 1 2 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  8 0 0 0 8 1.00 0 0 5 3 27 3.38 

Indicator 1.2  Plan the 
teaching and learning arrangement 
that promotes students’ 
mathematical process skills  6 2 0 0 10 1.25 0 0 0 8 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 2 5 1 0 15 1.88 0 3 3 2 23 2.88 

Indicator 2.2  Arrange the 
activities that promote abilities to 
think logically along with solving 
mathematical problems 5 3 0 0 11 1.38 0 3 2 3 24 3.00 

Indicator 2.3  Arrange the 
activities  that promote abilities     
to communicate with mathematical 
symbols   or communications 0 3 5 0 21 2.63 0 0 2 6 30 3.75 

Indicator 2.4  Arrange the 
activities that promote abilities     
to make linkage with mathematical 
knowledge 2 3 3 0 17 2.13 0 2 5 1 23 2.88 

Indicator 2.5 Arrange the 
activities that promote abilities      
to think creatively on mathematical 
problems 6 2 0 0 10 1.25 0 2 4 2 24 3.00 

Indicator 2.6    Use media or 
learning sources that promote 
mathematical process skills 5 3 0 0 11 1.38 0 3 3 2 23 2.88 

 
 



200 

Standards/Indicators 
 Before Model 
Development 

After Model 
Development  

1 2 3 4 fx Mean 1 2 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 8 0 0 0 8 1.00 0 0 1 7 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 8 0 0 0 8 1.00 0 0 0 8 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 8 0 0 0 8 1.00 0 0 4 4 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 8 0 0 0 8 1.00 0 0 5 3 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 6 1 0 1 12 1.50 0 2 5 1 23 2.875 

Indicator 5.2  Abilities to 
develop process skills in reasoning 
of  the students  7 1 0 0 9 1.13 0 3 5 0 21 2.625 

Indicator 5.3  Abilities to 
develop the process skills in 
communication, interpret 
mathematical meaning and 
presentation of the students 6 2 0 0 10 1.25 0 4 3 1 21 2.625 
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Standards/Indicators 
 Before Model 
Development 

After Model 
Development  

1 2 3 4 fx Mean 1 2 3 4 fx 
 

Mean 
Indicator 5.4  Abilities to 

develop process skills in making 
linkage of the students 

5 2 0 1 13 1.63 0 5 2 1 20 2.50 
Indicator 5.5  Abilities to 

develop the process skills in 
creative thinking of the students  

7 1 0 0 9 1.13 0 6 2 0 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 
 

1.  ด.ญ. ภา  (นามสมมุติ) 
 การแกปญหา มีการคิดคํานวณ 
การใหเหตุผล ไมมี 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ อธิบายไมละเอียด นําเสนอไมตรงกับขอมูล 

เชน กลองใสแฟมสะสมงาน 
ความคิดริเริ่มสรางสรรค ดานศิลปะ 

 
2.  ด.ช.  พงศ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล มีการบงบอกวาวางแฟมแนวนอน 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียดขาดความยาวของตู 
ความคิดริเริ่มสรางสรรค มีการประดับตกแตงตูและวางแฟมแนวนอน 

 
3.  ด.ช.  จิระ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล มีการใหเหตุผลด ี
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไดดีพอใช แตขอมูลบางดานไมตรง 
ความคิดริเริ่มสรางสรรค - 

 
4.  ด.ญ.  ภรณ (นามสมมุต)ิ 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล ใหเหตุผลไมถูกตอง 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ ไมนําเสนอวิธีคดิคํานวณ 
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ความคิดริเริ่มสรางสรรค มีการเขียนมาตราสวนกํากับ 
5.  ด.ช.  กร (นามสมมุติ) 

การแกปญหา คิดคํานวณความยาวไมถูกตอง 
การใหเหตุผล ไมมีการอธิบาย 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียด  
ความคิดริเริ่มสรางสรรค - 

 
6.  ด.ช.  ไกร (นามสมมุติ) 

การแกปญหา การคิดคํานวณความสูงขาดไป 1 ซม. 
การใหเหตุผล ไมมีการอธิบาย 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอดวยปากเปลาไดดีพอใช 
ความคิดริเริ่มสรางสรรค การแบงช้ันของตูมีจุดทศนิยม 

 
7.  ด.ช.  วัตร (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล มีการใหเหตุผลด ี
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอเปนรูปแตไมบรรยาย 
ความคิดริเริ่มสรางสรรค ดานศิลปะ 

 
8.  ด.ญ.  ลักษณ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลไมละเอียด 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียด  
ความคิดริเริ่มสรางสรรค คิดคํานวณแปลกจากคนอื่น 
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9.  ด.ญ.  วรรณ (นามสมมุต)ิ 
การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลดี แตขอมูลไมถูกตองตามความ

เปนจริง 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไดดีมีรายละเอียด ปรับปรุงดานขนาด

ของแฟม มาตรสวนถูกตอง 
ความคิดริเริ่มสรางสรรค ช้ันวางของมีความสวยงาม 

 
10.  ด.ญ.  มณี (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลถูกตองตามหลักการ 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไดดีอานแลวเขาใจ มาตรสวนถูกตอง 
ความคิดริเริ่มสรางสรรค  ตกแตงตูไดสวยงาม 

 
11.  ด.ช.  นันท (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลยังไมชัดเจน 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอใหเห็นความสัมพันธของชั้นวางและ

แฟม ไมมีมาตราสวนกําหนด 
ความคิดริเริ่มสรางสรรค มีการประดับตกแตงลวดลายตู 

 
12.  ด.ญ.  ศรัญ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลถูกตองตามหลักการ 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียดขาดความยาวดานตาง ๆ  
ความคิดริเริ่มสรางสรรค วาดตูใหมองเห็นทุกดาน 
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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 

 
 
 
 



214 

Students’ Work Results 
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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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220 
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(SAMPLE) Reflection of the Data to Exchange the Learning 
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Curriculum Vitae 

 

 
Name Songkran  Promwong 

 

Place of Origin Mae Rim District, Chiang Mai  Province 

 

Education 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 

 

Office 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 

Level 

Score Interpretation 

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 

Improvement 
1 Students have tried to solve problems but to no avail or/no trace 

of implementation of problem-solving 

2.   Students Have Reasoning Process Skills  

Criteria for Consideration 

Quality 

Level 

Score Interpretation 

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 

Improvement 
1 Show trace of using knowledge, data or facts to refer, support 

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 

Level 

Score Interpretation 

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 

Improvement 
1 Presentation through the use of language and the 

mathematical symbols incorrectly/no presentation 

 

4.   Students Have Process Skills on the Linkage of Concepts  

Criteria for Consideration 

Quality 

Level 

Score Interpretation 

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 
1 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 

Level 

Score Interpretation 

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 

Improvement 
1 Students can apply the concepts or the  original 

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 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 List of Evaluation 
Quality Level 

Need 
Improvement 

Moderate Good Very 
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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Number List of Evaluation 
Quality Level 

Need 
Improvement 

Moderate Good 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  

    

  
Additional Notes: ..................................................................................................................................................... 
..................................................................................................................................................................................... 
...................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
 
  
 

Signature.....................................................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? (Indicator 2.1) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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?        (Indicator 2.3) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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? (Indicator 2.6) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
 
10.  Have you evaluated the students on the knowledge contents and mathematical 
process skills before, during and after the learning or not? (Indicator 3.1) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
11. Have you used the evaluation methods to reflect the knowledge and the 
mathematical process skills on the students or not? (Indicator 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? 
(Indicator 4.1) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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? (Indicator 4.1) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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Record Form on the Emphasis on Checking Students’ Exercises or Assignments 
 
Student’s …………………………………...………………………………………. 
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) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
 
2.  Are students trained to think logically in solving problems?  (Indicator 2.2) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
3.   Are students trained to present the use/words or language of mathematical 
symbols correctly? (Indicator 2.3) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
4.  Can students make linkage to integrate the contents in mathematics subjects with 
daily life/other subjects/other contents? (Indicator 2.4) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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? (Indicator 3.1) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
 
7. Do students get suggestions from the checking or the works or not?             (Indicator 
3.2) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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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...........เMonth.....................................................Year .........................  
Identification:  Please mark with 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 List of Evaluation 
Quality Level 

Need 
Improvement 

Moderate Good Very 
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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Number List of Evaluation 
Quality Level 

Need 
Improvement 

Moderate Good Very 
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 

    

 
Additional Notes ........................................................................................................................................................ 
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
 

Signature.....................................................Evaluator 
                 (....................................................) 
 
 
 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................................................................................District...................................Chiang Mai Province 
Teaching plan number..................Topic.................................................................................................................. 
Date/Month/Year............................Time................   Teacher................................................................................ 
Total of students in the classroom.................students, come to school......................students,
 not come to school....................students 
Students’ Readiness and Interest before the Teaching 

            As usual because.................................................................................... 
  Better than usual because............................................................... 
  Worse than usual because.............................................................. 

 
1.  Today’s teaching condition, evaluated according to the identified teaching plan 

 Implement according to all of the teaching plans 
 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 (if 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?  
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
5.  What have you learned and have new ideas/concepts?  
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
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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? 
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
 
 

Recorder........................................................ 
      ................./......................./..................... 
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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.................................................................District.................................................Province: Chiang Mai 
Learning Unit Number.....................Topic............................................................................................................... 
Duration of Teaching Started from...........................................................Until.............................................. 
Number.................Hour……     Teacher’s Name............................................................................................... 
Date/Month/Year of Report....................................................................................................................................... 
 
1.  The qualities that the teacher expects from the students after finishing the learning 
unit:  
 1.1  On Knowledge........................................................................................................................................ 
.......................................................................................................................................................................................................... 

1.2 On Mathematical Process Skills................................................................................................. 
.......................................................................................................................................................................................................... 
 1.3  On Characters........................................................................................................................................... 
.......................................................................................................................................................................................................... 
2.  The Methods used in the development 

2.1  The emphasis on activities............................................................................................................. 
.......................................................................................................................................................................................................... 

2.2 Number of Teaching Plan Used...................Plan (Presented in Appendix) 
 ......................................................................................................................................................................................................... 

2.3 Summary of the Results of Implementation according to the Plan    
.......................................................................................................................................................................................................... 
3.  Evaluation 
 3.1 Tools used for the evaluation ...................................................................................................... 
.......................................................................................................................................................................................................... 

3.2 Results of evaluation............................................................................................................................ 
.......................................................................................................................................................................................................... 
4.  Discussion/opinions/suggestions in the development of further future learning 
units.............................................................................................................................................................................................. 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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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)) 



194 

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

 
Name.....................................................................Number.........School.............................................. 
 
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 

Pimon?  ....................................................................................................................................................................... 
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!  
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 

4) Students think that their answers are correct or not correct?  Why is  that 
so?....................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 

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

 
Name.....................................................................Number.........School.............................................. 
 
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. Somjit sells 
7
1 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? 
.......................................................................................................................................................................................................... 

1.2  What are the information given by the question?  
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 

1.3  What are the thinking methods to solve this question? (Show the thinking 
methods used to find the solution.) 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 
1.4  What are the answers of these questions? 

.......................................................................................................................................................................................................... 
1.5  Do you think that students answer correct or wrong? Why?  

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 
1.6  Are there any other methods to solve this problem or not? How? 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 
 

1.7  Create a question with similar characteristics to this question. 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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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? 

.......................................................................................................................................................................................................... 
2.2 What are the data given by the question? 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 
2.3  What are the thinking methods for this question? (Show the methods to 

calculate the solution). 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 

2.4  What are the answers of this question? 
.......................................................................................................................................................................................................... 

2.5  Do you think the students’ answers are correct or incorrect? Why is that so? 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 

2.6  Are there other methods to solve this question? What are they? 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 

2.7  Create a question sharing similar characteristics to this question. 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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Appendix E 
 

The Result of Data Analysis    
 
Results of  Evaluation  Mathematic Process Skills of Students  

 

Before Development  through the model 

 

School N 
Indicators /Number of Students in each quality Level 

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 32 21 11 0 0 32 0 0 0 22 10 0 0 23 9 0 0 32 0 0 0 
B 17 10 7 0 0 17 0 0 0 17 0 0 0 17 0 0 0 17 0 0 0 
C 14 10 4 0 0 13 1 0 0 12 2 0 0 14 0 0 0 14 0 0 0 
D 18 10 5 2 1 14 1 2 1 11 3 3 1 9 4 3 2 6 6 4 2 
E 11 0 2 0 9 6 2 0 3 0 3 8 0 0 2 0 9 8 3 0 0 
F 26 8 2 15 1 18 4 3 1 4 21 0 1 7 17 1 1 8 18 0 0 
G 26 18 8 0 0 18 6 2 0 23 2 1 0 19 7 0 0 25 1 0 0 
H 41 20 20 1 0 41 0 0 0 21 18 2 0 21 20 0 0 37 4 0 0 
 185 97 59 18 11 159 14 7 5 110 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 
 

School N 
Indicators /Number of Students in each quality Level 

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 32 2 6 17 7 8 6 13 5 2 8 18 4 2 21 8 1 2 27 3 0 
B 17 1 8 5 3 1 3 11 2 2 5 10 0 2 10 5 0 1 15 1 0 
C 14 0 3 7 4 0 2 10 2 0 6 5 3 0 7 5 2 1 10 2 1 
D 18 0 4 7 7 0 4 9 5 1 4 6 7 1 5 7 5 0 6 8 4 
E 11 0 0 1 10 0 2 4 5 0 1 2 8 0 0 2 9 1 4 4 2 
F 26 3 7 8 8 2 10 10 4 3 10 8 5 3 7 11 5 2 10 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 5 10 14 12 2 12 17 10 5 11 15 10 2 16 13 10 2 23 10 6 
 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 
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 Results of Development the Instructional Competency that Promotes 
Mathematical Process Skills Before and After the Model Development 

 

Standards/Indicators 
 Before Model 
Development 

After Model 
Development  

1 2 3 4 fx Mean 1 2 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  8 0 0 0 8 1.00 0 0 5 3 27 3.38 

Indicator 1.2  Plan the 
teaching and learning arrangement 
that promotes students’ 
mathematical process skills  6 2 0 0 10 1.25 0 0 0 8 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 2 5 1 0 15 1.88 0 3 3 2 23 2.88 

Indicator 2.2  Arrange the 
activities that promote abilities to 
think logically along with solving 
mathematical problems 5 3 0 0 11 1.38 0 3 2 3 24 3.00 

Indicator 2.3  Arrange the 
activities  that promote abilities     
to communicate with mathematical 
symbols   or communications 0 3 5 0 21 2.63 0 0 2 6 30 3.75 

Indicator 2.4  Arrange the 
activities that promote abilities     
to make linkage with mathematical 
knowledge 2 3 3 0 17 2.13 0 2 5 1 23 2.88 

Indicator 2.5 Arrange the 
activities that promote abilities      
to think creatively on mathematical 
problems 6 2 0 0 10 1.25 0 2 4 2 24 3.00 

Indicator 2.6    Use media or 
learning sources that promote 
mathematical process skills 5 3 0 0 11 1.38 0 3 3 2 23 2.88 
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Standards/Indicators 
 Before Model 
Development 

After Model 
Development  

1 2 3 4 fx Mean 1 2 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 8 0 0 0 8 1.00 0 0 1 7 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 8 0 0 0 8 1.00 0 0 0 8 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 8 0 0 0 8 1.00 0 0 4 4 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 8 0 0 0 8 1.00 0 0 5 3 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 6 1 0 1 12 1.50 0 2 5 1 23 2.875 

Indicator 5.2  Abilities to 
develop process skills in reasoning 
of  the students  7 1 0 0 9 1.13 0 3 5 0 21 2.625 

Indicator 5.3  Abilities to 
develop the process skills in 
communication, interpret 
mathematical meaning and 
presentation of the students 6 2 0 0 10 1.25 0 4 3 1 21 2.625 
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Standards/Indicators 
 Before Model 
Development 

After Model 
Development  

1 2 3 4 fx Mean 1 2 3 4 fx 
 

Mean 
Indicator 5.4  Abilities to 

develop process skills in making 
linkage of the students 

5 2 0 1 13 1.63 0 5 2 1 20 2.50 
Indicator 5.5  Abilities to 

develop the process skills in 
creative thinking of the students  

7 1 0 0 9 1.13 0 6 2 0 18 2.25 

 
 



202 

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 
 

1.  ด.ญ. ภา  (นามสมมุติ) 
 การแกปญหา มีการคิดคํานวณ 
การใหเหตุผล ไมมี 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ อธิบายไมละเอียด นําเสนอไมตรงกับขอมูล 

เชน กลองใสแฟมสะสมงาน 
ความคิดริเริ่มสรางสรรค ดานศิลปะ 

 
2.  ด.ช.  พงศ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล มีการบงบอกวาวางแฟมแนวนอน 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียดขาดความยาวของตู 
ความคิดริเริ่มสรางสรรค มีการประดับตกแตงตูและวางแฟมแนวนอน 

 
3.  ด.ช.  จิระ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล มีการใหเหตุผลด ี
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไดดีพอใช แตขอมูลบางดานไมตรง 
ความคิดริเริ่มสรางสรรค - 

 
4.  ด.ญ.  ภรณ (นามสมมุต)ิ 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล ใหเหตุผลไมถูกตอง 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ ไมนําเสนอวิธีคิดคํานวณ 
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ความคิดริเริ่มสรางสรรค มีการเขียนมาตราสวนกํากับ 
5.  ด.ช.  กร (นามสมมุติ) 

การแกปญหา คิดคํานวณความยาวไมถูกตอง 
การใหเหตุผล ไมมีการอธิบาย 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียด  
ความคิดริเริ่มสรางสรรค - 

 
6.  ด.ช.  ไกร (นามสมมุติ) 

การแกปญหา การคิดคํานวณความสูงขาดไป 1 ซม. 
การใหเหตุผล ไมมีการอธิบาย 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอดวยปากเปลาไดดีพอใช 
ความคิดริเริ่มสรางสรรค การแบงช้ันของตูมีจุดทศนิยม 

 
7.  ด.ช.  วัตร (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล มีการใหเหตุผลด ี
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอเปนรูปแตไมบรรยาย 
ความคดิริเริ่มสรางสรรค ดานศิลปะ 

 
8.  ด.ญ.  ลักษณ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลไมละเอียด 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียด  
ความคิดริเริ่มสรางสรรค คิดคํานวณแปลกจากคนอื่น 
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9.  ด.ญ.  วรรณ (นามสมมุต)ิ 
การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลดี แตขอมูลไมถูกตองตามความ

เปนจริง 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไดดีมีรายละเอียด ปรับปรุงดานขนาด

ของแฟม มาตรสวนถูกตอง 
ความคิดริเริ่มสรางสรรค ช้ันวางของมีความสวยงาม 

 
10.  ด.ญ.  มณี (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลถูกตองตามหลักการ 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไดดีอานแลวเขาใจ มาตรสวนถูกตอง 
ความคิดริเริ่มสรางสรรค  ตกแตงตูไดสวยงาม 

 
11.  ด.ช.  นันท (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลยังไมชัดเจน 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอใหเห็นความสัมพันธของชั้นวางและ

แฟม ไมมีมาตราสวนกําหนด 
ความคิดริเริ่มสรางสรรค มีการประดับตกแตงลวดลายตู 

 
12.  ด.ญ.  ศรัญ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลถูกตองตามหลักการ 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียดขาดความยาวดานตาง ๆ  
ความคิดริเริ่มสรางสรรค วาดตูใหมองเห็นทุกดาน 
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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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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 

 

 
Name Songkran  Promwong 

 

Place of Origin Mae Rim District, Chiang Mai  Province 

 

Education 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 

 

Office 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 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 List of Evaluation 
Quality Level 

Need 
Improvement 

Moderate Good Very 
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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Number List of Evaluation 
Quality Level 

Need 
Improvement 

Moderate Good 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  

    

  
Additional Notes: ..................................................................................................................................................... 
..................................................................................................................................................................................... 
...................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
..................................................................................................................................................................................... 
 
  
 

Signature.....................................................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? (Indicator 2.1) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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?        (Indicator 2.3) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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? 
(Indicator 2.5) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
9.  Have you used media or learning resource promoting mathematic process skills in 
teaching or not? (Indicator 2.6) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
 
10.  Have you evaluated the students on the knowledge contents and mathematical 
process skills before, during and after the learning or not? (Indicator 3.1) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
11. Have you used the evaluation methods to reflect the knowledge and the 
mathematical process skills on the students or not? (Indicator 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? 
(Indicator 4.1) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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? (Indicator 4.1) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
 
 

 
 
 
 
 
 



187 

Record Form on the Emphasis on Checking Students’ Exercises or Assignments 
 
Student’s …………………………………...………………………………………. 
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) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
 
2.  Are students trained to think logically in solving problems?  (Indicator 2.2) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
3.   Are students trained to present the use/words or language of mathematical 
symbols correctly? (Indicator 2.3) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
4.  Can students make linkage to integrate the contents in mathematics subjects with 
daily life/other subjects/other contents? (Indicator 2.4) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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? (Indicator 3.1) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
 
7. Do students get suggestions from the checking or the works or not?      (Indicator 3.2) 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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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...........เMonth.....................................................Year .........................  
Identification:  Please mark with 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 List of Evaluation 
Quality Level 

Need 
Improvement 

Moderate Good Very 
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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Number List of Evaluation 
Quality Level 

Need 
Improvement 

Moderate Good Very 
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 

    

 
Additional Notes ........................................................................................................................................................ 
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
 

Signature.....................................................Evaluator 
                 (....................................................) 
 
 
 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................................................................................District...................................Chiang Mai Province 
Teaching plan number..................Topic.................................................................................................................. 
Date/Month/Year............................Time................   Teacher................................................................................ 
Total of students in the classroom.................students, come to school......................students,
 not come to school....................students 
Students’ Readiness and Interest before the Teaching 

            As usual because.................................................................................... 
  Better than usual because............................................................... 
  Worse than usual because.............................................................. 

 
1.  Today’s teaching condition, evaluated according to the identified teaching plan 

 Implement according to all of the teaching plans 
 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 (if 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?  
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
5.  What have you learned and have new ideas/concepts?  
..................................................................................................................................................................................................... 
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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? 
..................................................................................................................................................................................................... 
..................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
 
 

Recorder........................................................ 
      ................./......................./..................... 
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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.................................................................District.................................................Province: Chiang Mai 
Learning Unit Number.....................Topic............................................................................................................... 
Duration of Teaching Started from...........................................................Until.............................................. 
Number.................Hour……     Teacher’s Name............................................................................................... 
Date/Month/Year of Report....................................................................................................................................... 
 
1.  The qualities that the teacher expects from the students after finishing the learning 
unit:  
 1.1  On Knowledge........................................................................................................................................ 
.......................................................................................................................................................................................................... 

1.2 On Mathematical Process Skills................................................................................................. 
.......................................................................................................................................................................................................... 
 1.3  On Characters........................................................................................................................................... 
.......................................................................................................................................................................................................... 
2.  The Methods used in the development 

2.1  The emphasis on activities............................................................................................................. 
.......................................................................................................................................................................................................... 

2.2 Number of Teaching Plan Used...................Plan (Presented in Appendix) 
 ......................................................................................................................................................................................................... 

2.3 Summary of the Results of Implementation according to the Plan    
.......................................................................................................................................................................................................... 
3.  Evaluation 
 3.1 Tools used for the evaluation ...................................................................................................... 
.......................................................................................................................................................................................................... 

3.2 Results of evaluation............................................................................................................................ 
.......................................................................................................................................................................................................... 
4.  Discussion/opinions/suggestions in the development of further future learning 
units.............................................................................................................................................................................................. 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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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  
 

Name.....................................................................Number.........School.............................................. 
 
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: 
 
 
 
 
Question: 

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

Pimon?  ....................................................................................................................................................................... 
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!  
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 

4) Students think that their answers are correct or not correct?  Why is  that 
so?....................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 

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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(After the model development) 
 
 

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

 
Name.....................................................................Number.........School.............................................. 
 
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. Somjit sells 
7
1 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? 
.......................................................................................................................................................................................................... 

1.2  What are the information given by the question?  
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 

1.3  What are the thinking methods to solve this question? (Show the thinking 
methods used to find the solution.) 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 
1.4  What are the answers of these questions? 

.......................................................................................................................................................................................................... 
1.5  Do you think that students answer correct or wrong? Why?  

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 
1.6  Are there any other methods to solve this problem or not? How? 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 
1.7  Create a question with similar characteristics to this question. 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 
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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? 

.......................................................................................................................................................................................................... 
2.2 What are the data given by the question? 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 

.......................................................................................................................................................................................................... 
2.3  What are the thinking methods for this question? (Show the methods to 

calculate the solution). 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 

2.4  What are the answers of this question? 
.......................................................................................................................................................................................................... 

2.5  Do you think the students’ answers are correct or incorrect? Why is that so? 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 

2.6  Are there other methods to solve this question? What are they? 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 

2.7  Create a question sharing similar characteristics to this question. 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................... 
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Appendix E 
 

The Result of Data Analysis    
 
Results of  Evaluation  Mathematic Process Skills of Students  

 

Before Development  through the model 

 

School N 
Indicators /Number of Students in each quality Level 

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 32 21 11 0 0 32 0 0 0 22 10 0 0 23 9 0 0 32 0 0 0 
B 17 10 7 0 0 17 0 0 0 17 0 0 0 17 0 0 0 17 0 0 0 
C 14 10 4 0 0 13 1 0 0 12 2 0 0 14 0 0 0 14 0 0 0 
D 18 10 5 2 1 14 1 2 1 11 3 3 1 9 4 3 2 6 6 4 2 
E 11 0 2 0 9 6 2 0 3 0 3 8 0 0 2 0 9 8 3 0 0 
F 26 8 2 15 1 18 4 3 1 4 21 0 1 7 17 1 1 8 18 0 0 
G 26 18 8 0 0 18 6 2 0 23 2 1 0 19 7 0 0 25 1 0 0 
H 41 20 20 1 0 41 0 0 0 21 18 2 0 21 20 0 0 37 4 0 0 
 185 97 59 18 11 159 14 7 5 110 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 
 

School N 
Indicators /Number of Students in each quality Level 

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 32 2 6 17 7 8 6 13 5 2 8 18 4 2 21 8 1 2 27 3 0 
B 17 1 8 5 3 1 3 11 2 2 5 10 0 2 10 5 0 1 15 1 0 
C 14 0 3 7 4 0 2 10 2 0 6 5 3 0 7 5 2 1 10 2 1 
D 18 0 4 7 7 0 4 9 5 1 4 6 7 1 5 7 5 0 6 8 4 
E 11 0 0 1 10 0 2 4 5 0 1 2 8 0 0 2 9 1 4 4 2 
F 26 3 7 8 8 2 10 10 4 3 10 8 5 3 7 11 5 2 10 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 5 10 14 12 2 12 17 10 5 11 15 10 2 16 13 10 2 23 10 6 
 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 
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 Results of Development the Instructional Competency that Promotes 
Mathematical Process Skills Before and After the Model Development 

 

Standards/Indicators 
 Before Model 
Development 

After Model 
Development  

1 2 3 4 fx Mean 1 2 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  8 0 0 0 8 1.00 0 0 5 3 27 3.38 

Indicator 1.2  Plan the 
teaching and learning arrangement 
that promotes students’ 
mathematical process skills  6 2 0 0 10 1.25 0 0 0 8 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 2 5 1 0 15 1.88 0 3 3 2 23 2.88 

Indicator 2.2  Arrange the 
activities that promote abilities to 
think logically along with solving 
mathematical problems 5 3 0 0 11 1.38 0 3 2 3 24 3.00 

Indicator 2.3  Arrange the 
activities  that promote abilities     
to communicate with mathematical 
symbols   or communications 0 3 5 0 21 2.63 0 0 2 6 30 3.75 

Indicator 2.4  Arrange the 
activities that promote abilities     
to make linkage with mathematical 
knowledge 2 3 3 0 17 2.13 0 2 5 1 23 2.88 

Indicator 2.5 Arrange the 
activities that promote abilities      
to think creatively on mathematical 
problems 6 2 0 0 10 1.25 0 2 4 2 24 3.00 

Indicator 2.6    Use media or 
learning sources that promote 
mathematical process skills 5 3 0 0 11 1.38 0 3 3 2 23 2.88 
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Standards/Indicators 
 Before Model 
Development 

After Model 
Development  

1 2 3 4 fx Mean 1 2 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 8 0 0 0 8 1.00 0 0 1 7 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 8 0 0 0 8 1.00 0 0 0 8 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 8 0 0 0 8 1.00 0 0 4 4 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 8 0 0 0 8 1.00 0 0 5 3 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 6 1 0 1 12 1.50 0 2 5 1 23 2.875 

Indicator 5.2  Abilities to 
develop process skills in reasoning 
of  the students  7 1 0 0 9 1.13 0 3 5 0 21 2.625 

Indicator 5.3  Abilities to 
develop the process skills in 
communication, interpret 
mathematical meaning and 
presentation of the students 6 2 0 0 10 1.25 0 4 3 1 21 2.625 
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Standards/Indicators 
 Before Model 
Development 

After Model 
Development  

1 2 3 4 fx Mean 1 2 3 4 fx 
 

Mean 
Indicator 5.4  Abilities to 

develop process skills in making 
linkage of the students 

5 2 0 1 13 1.63 0 5 2 1 20 2.50 
Indicator 5.5  Abilities to 

develop the process skills in 
creative thinking of the students  

7 1 0 0 9 1.13 0 6 2 0 18 2.25 

 
 



202 

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 
 

1.  ด.ญ. ภา  (นามสมมุติ) 
 การแกปญหา มีการคิดคํานวณ 
การใหเหตุผล ไมมี 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ อธิบายไมละเอียด นําเสนอไมตรงกับขอมูล 

เชน กลองใสแฟมสะสมงาน 
ความคิดริเริ่มสรางสรรค ดานศิลปะ 

 
2.  ด.ช.  พงศ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล มีการบงบอกวาวางแฟมแนวนอน 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียดขาดความยาวของตู 
ความคิดริเริ่มสรางสรรค มีการประดับตกแตงตูและวางแฟมแนวนอน 

 
3.  ด.ช.  จิระ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล มีการใหเหตุผลด ี
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไดดีพอใช แตขอมูลบางดานไมตรง 
ความคิดริเริ่มสรางสรรค - 

 
4.  ด.ญ.  ภรณ (นามสมมุต)ิ 

การแกปญหา การคดิคํานวณถูกตอง 
การใหเหตุผล ใหเหตุผลไมถูกตอง 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ ไมนําเสนอวิธีคิดคํานวณ 
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ความคิดริเริ่มสรางสรรค มีการเขียนมาตราสวนกํากับ 
5.  ด.ช.  กร (นามสมมุติ) 

การแกปญหา คิดคํานวณความยาวไมถูกตอง 
การใหเหตุผล ไมมีการอธิบาย 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียด  
ความคิดริเริ่มสรางสรรค - 

 
6.  ด.ช.  ไกร (นามสมมุติ) 

การแกปญหา การคิดคํานวณความสูงขาดไป 1 ซม. 
การใหเหตุผล ไมมีการอธิบาย 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอดวยปากเปลาไดดีพอใช 
ความคิดริเริ่มสรางสรรค การแบงช้ันของตูมีจุดทศนิยม 

 
7.  ด.ช.  วัตร (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล มีการใหเหตุผลด ี
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอเปนรูปแตไมบรรยาย 
ความคิดริเริ่มสรางสรรค ดานศิลปะ 

 
8.  ด.ญ.  ลักษณ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลไมละเอียด 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียด  
ความคิดริเริ่มสรางสรรค คิดคํานวณแปลกจากคนอื่น 
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9.  ด.ญ.  วรรณ (นามสมมุต)ิ 
การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลดี แตขอมูลไมถูกตองตามความ

เปนจริง 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไดดีมีรายละเอียด ปรับปรุงดานขนาด

ของแฟม มาตรสวนถูกตอง 
ความคิดริเริ่มสรางสรรค ช้ันวางของมีความสวยงาม 

 
10.  ด.ญ.  มณี (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลถูกตองตามหลักการ 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไดดีอานแลวเขาใจ มาตรสวนถูกตอง 
ความคิดริเริ่มสรางสรรค  ตกแตงตูไดสวยงาม 

 
11.  ด.ช.  นันท (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลยังไมชัดเจน 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอใหเห็นความสัมพันธของชั้นวางและ

แฟม ไมมีมาตราสวนกําหนด 
ความคิดริเริ่มสรางสรรค มีการประดับตกแตงลวดลายตู 

 
12.  ด.ญ.  ศรัญ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลถูกตองตามหลักการ 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียดขาดความยาวดานตาง ๆ  
ความคิดริเริ่มสรางสรรค วาดตูใหมองเห็นทุกดาน 
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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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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 E 

 
The Result of Data Analysis    

 
Results of  Evaluation  Mathematic Process Skills of Students  

 

Before Development  through the model 

 

School N 
Indicators /Number of Students in each quality Level 

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 32 21 11 0 0 32 0 0 0 22 10 0 0 23 9 0 0 32 0 0 0 
B 17 10 7 0 0 17 0 0 0 17 0 0 0 17 0 0 0 17 0 0 0 
C 14 10 4 0 0 13 1 0 0 12 2 0 0 14 0 0 0 14 0 0 0 
D 18 10 5 2 1 14 1 2 1 11 3 3 1 9 4 3 2 6 6 4 2 
E 11 0 2 0 9 6 2 0 3 0 3 8 0 0 2 0 9 8 3 0 0 
F 26 8 2 15 1 18 4 3 1 4 21 0 1 7 17 1 1 8 18 0 0 
G 26 18 8 0 0 18 6 2 0 23 2 1 0 19 7 0 0 25 1 0 0 
H 41 20 20 1 0 41 0 0 0 21 18 2 0 21 20 0 0 37 4 0 0 
 185 97 59 18 11 159 14 7 5 110 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 
 

School N 
Indicators /Number of Students in each quality Level 

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 32 2 6 17 7 8 6 13 5 2 8 18 4 2 21 8 1 2 27 3 0 
B 17 1 8 5 3 1 3 11 2 2 5 10 0 2 10 5 0 1 15 1 0 
C 14 0 3 7 4 0 2 10 2 0 6 5 3 0 7 5 2 1 10 2 1 
D 18 0 4 7 7 0 4 9 5 1 4 6 7 1 5 7 5 0 6 8 4 
E 11 0 0 1 10 0 2 4 5 0 1 2 8 0 0 2 9 1 4 4 2 
F 26 3 7 8 8 2 10 10 4 3 10 8 5 3 7 11 5 2 10 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 5 10 14 12 2 12 17 10 5 11 15 10 2 16 13 10 2 23 10 6 
 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 
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 Results of Development the Instructional Competency that Promotes 
Mathematical Process Skills Before and After the Model Development 

 

Standards/Indicators 
 Before Model 
Development 

After Model 
Development  

1 2 3 4 fx Mean 1 2 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  8 0 0 0 8 1.00 0 0 5 3 27 3.38 

Indicator 1.2  Plan the 
teaching and learning arrangement 
that promotes students’ 
mathematical process skills  6 2 0 0 10 1.25 0 0 0 8 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 2 5 1 0 15 1.88 0 3 3 2 23 2.88 

Indicator 2.2  Arrange the 
activities that promote abilities to 
think logically along with solving 
mathematical problems 5 3 0 0 11 1.38 0 3 2 3 24 3.00 

Indicator 2.3  Arrange the 
activities  that promote abilities     
to communicate with mathematical 
symbols   or communications 0 3 5 0 21 2.63 0 0 2 6 30 3.75 

Indicator 2.4  Arrange the 
activities that promote abilities     
to make linkage with mathematical 
knowledge 2 3 3 0 17 2.13 0 2 5 1 23 2.88 

Indicator 2.5 Arrange the 
activities that promote abilities      
to think creatively on mathematical 
problems 6 2 0 0 10 1.25 0 2 4 2 24 3.00 

Indicator 2.6    Use media or 
learning sources that promote 
mathematical process skills 5 3 0 0 11 1.38 0 3 3 2 23 2.88 
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Standards/Indicators 
 Before Model 
Development 

After Model 
Development  

1 2 3 4 fx Mean 1 2 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 8 0 0 0 8 1.00 0 0 1 7 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 8 0 0 0 8 1.00 0 0 0 8 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 8 0 0 0 8 1.00 0 0 4 4 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 8 0 0 0 8 1.00 0 0 5 3 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 6 1 0 1 12 1.50 0 2 5 1 23 2.875 

Indicator 5.2  Abilities to 
develop process skills in reasoning 
of  the students  7 1 0 0 9 1.13 0 3 5 0 21 2.625 

Indicator 5.3  Abilities to 
develop the process skills in 
communication, interpret 
mathematical meaning and 
presentation of the students 6 2 0 0 10 1.25 0 4 3 1 21 2.625 
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Standards/Indicators 
 Before Model 
Development 

After Model 
Development  

1 2 3 4 fx Mean 1 2 3 4 fx 
 

Mean 
Indicator 5.4  Abilities to 

develop process skills in making 
linkage of the students 

5 2 0 1 13 1.63 0 5 2 1 20 2.50 
Indicator 5.5  Abilities to 

develop the process skills in 
creative thinking of the students  

7 1 0 0 9 1.13 0 6 2 0 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 
 

1.  ด.ญ. ภา  (นามสมมุติ) 
 การแกปญหา มีการคิดคํานวณ 
การใหเหตุผล ไมมี 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ อธิบายไมละเอียด นําเสนอไมตรงกับขอมูล 

เชน กลองใสแฟมสะสมงาน 
ความคิดริเริ่มสรางสรรค ดานศิลปะ 

 
2.  ด.ช.  พงศ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล มีการบงบอกวาวางแฟมแนวนอน 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียดขาดความยาวของตู 
ความคิดริเริ่มสรางสรรค มีการประดับตกแตงตูและวางแฟมแนวนอน 

 
3.  ด.ช.  จิระ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล มีการใหเหตุผลด ี
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไดดีพอใช แตขอมูลบางดานไมตรง 
ความคิดริเริ่มสรางสรรค - 

 
4.  ด.ญ.  ภรณ (นามสมมุต)ิ 

การแกปญหา การคดิคํานวณถูกตอง 
การใหเหตุผล ใหเหตุผลไมถูกตอง 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ ไมนําเสนอวิธีคิดคํานวณ 
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ความคิดริเริ่มสรางสรรค มีการเขียนมาตราสวนกํากับ 
5.  ด.ช.  กร (นามสมมุติ) 

การแกปญหา คิดคํานวณความยาวไมถูกตอง 
การใหเหตุผล ไมมีการอธิบาย 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียด  
ความคิดริเริ่มสรางสรรค - 

 
6.  ด.ช.  ไกร (นามสมมุติ) 

การแกปญหา การคิดคํานวณความสูงขาดไป 1 ซม. 
การใหเหตุผล ไมมีการอธิบาย 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอดวยปากเปลาไดดีพอใช 
ความคิดริเริ่มสรางสรรค การแบงช้ันของตูมีจุดทศนิยม 

 
7.  ด.ช.  วัตร (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล มีการใหเหตุผลด ี
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอเปนรูปแตไมบรรยาย 
ความคิดริเริ่มสรางสรรค ดานศิลปะ 

 
8.  ด.ญ.  ลักษณ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลไมละเอียด 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียด  
ความคิดริเริ่มสรางสรรค คิดคํานวณแปลกจากคนอื่น 
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9.  ด.ญ.  วรรณ (นามสมมุต)ิ 
การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลดี แตขอมูลไมถูกตองตามความ

เปนจริง 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไดดีมีรายละเอียด ปรับปรุงดานขนาด

ของแฟม มาตรสวนถูกตอง 
ความคิดริเริ่มสรางสรรค ช้ันวางของมีความสวยงาม 

 
10.  ด.ญ.  มณี (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลถูกตองตามหลักการ 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไดดีอานแลวเขาใจ มาตรสวนถูกตอง 
ความคิดริเริ่มสรางสรรค  ตกแตงตูไดสวยงาม 

 
11.  ด.ช.  นันท (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลยังไมชัดเจน 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอใหเห็นความสัมพันธของชั้นวางและ

แฟม ไมมีมาตราสวนกําหนด 
ความคิดริเริ่มสรางสรรค มีการประดับตกแตงลวดลายตู 

 
12.  ด.ญ.  ศรัญ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลถูกตองตามหลักการ 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียดขาดความยาวดานตาง ๆ  
ความคิดริเริ่มสรางสรรค วาดตูใหมองเห็นทุกดาน 
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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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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 
 

1.  ด.ญ. ภา  (นามสมมุติ) 
 การแกปญหา มีการคิดคํานวณ 
การใหเหตุผล ไมมี 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ อธิบายไมละเอียด นําเสนอไมตรงกับขอมูล 

เชน กลองใสแฟมสะสมงาน 
ความคิดริเริ่มสรางสรรค ดานศิลปะ 

 
2.  ด.ช.  พงศ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตผุล มีการบงบอกวาวางแฟมแนวนอน 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียดขาดความยาวของตู 
ความคิดริเริ่มสรางสรรค มีการประดับตกแตงตูและวางแฟมแนวนอน 

 
3.  ด.ช.  จิระ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล มีการใหเหตุผลด ี
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไดดีพอใช แตขอมูลบางดานไมตรง 
ความคิดริเริ่มสรางสรรค - 

 
4.  ด.ญ.  ภรณ (นามสมมุต)ิ 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล ใหเหตุผลไมถูกตอง 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ ไมนําเสนอวิธีคิดคํานวณ 
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ความคิดริเริ่มสรางสรรค มีการเขียนมาตราสวนกํากับ 
5.  ด.ช.  กร (นามสมมุติ) 

การแกปญหา คิดคํานวณความยาวไมถูกตอง 
การใหเหตุผล ไมมีการอธิบาย 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียด  
ความคิดริเริ่มสรางสรรค - 

 
6.  ด.ช.  ไกร (นามสมมุติ) 

การแกปญหา การคิดคํานวณความสูงขาดไป 1 ซม. 
การใหเหตุผล ไมมีการอธิบาย 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอดวยปากเปลาไดดีพอใช 
ความคิดริเริ่มสรางสรรค การแบงช้ันของตูมีจุดทศนิยม 

 
7.  ด.ช.  วัตร (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล มีการใหเหตุผลด ี
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอเปนรูปแตไมบรรยาย 
ความคิดริเริ่มสรางสรรค ดานศิลปะ 

 
8.  ด.ญ.  ลักษณ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลไมละเอียด 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียด  
ความคิดริเริ่มสรางสรรค คิดคํานวณแปลกจากคนอื่น 
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9.  ด.ญ.  วรรณ (นามสมมุต)ิ 
การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลดี แตขอมูลไมถูกตองตามความ

เปนจริง 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไดดีมีรายละเอียด ปรับปรุงดานขนาด

ของแฟม มาตรสวนถูกตอง 
ความคิดริเริ่มสรางสรรค ช้ันวางของมีความสวยงาม 

 
10.  ด.ญ.  มณี (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลถูกตองตามหลักการ 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไดดีอานแลวเขาใจ มาตรสวนถูกตอง 
ความคิดริเริ่มสรางสรรค  ตกแตงตูไดสวยงาม 

 
11.  ด.ช.  นันท (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลยังไมชัดเจน 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอใหเห็นความสัมพันธของชั้นวางและ

แฟม ไมมีมาตราสวนกําหนด 
ความคิดริเริ่มสรางสรรค มีการประดับตกแตงลวดลายตู 

 
12.  ด.ญ.  ศรัญ (นามสมมุติ) 

การแกปญหา การคิดคํานวณถูกตอง 
การใหเหตุผล การใหเหตุผลถูกตองตามหลักการ 
การเชื่อมโยง การทําหนวยเมตรใหเปนเซนติเมตร 
การส่ือสารและนําเสนอ นําเสนอไมละเอียดขาดความยาวดานตาง ๆ  
ความคิดริเริ่มสรางสรรค วาดตูใหมองเห็นทุกดาน 
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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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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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