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A1 Q ndl = A1 Q WAL + 8n5INSISeNT x (5193 + Armendaluswian - A1 Q WA) visenfe

nsuUsuan Q lulumandnlndanasswesiuanniu tnglduszaunisalanan

/19819 Q-Table

Q-Value

1 uuun Fiaau Tuila | _—

i 1 waad 2 uIEe 9 0.22 2.18 0.73 238
i 1 A 2 i 10 051 1.82 1.09 2.01
i 1 W Nida 2 vwdan 11 0.87 1.53 1.31 1.72
i 1 o 4 uAEe 9 0.29 2.18 0.73 3.75
i 1 n 4 i 10 058 182 1.09 339
i 1 o 4 vodan 11 0.95 1.53 1.3 31
i 1 i@ unida 6 widEa 9 0.51 2.18 1.09 238
2 1 Tifidumsds 6 | lidue 10 0.8 1.82 1.45 2.01
i 1 Tididunas 6 | wodan 11 1.16 153 167 172
i 1 adluda 8 wdEa 9 0.87 16 0.95 238
i 1 adluda 8 e 10 1.16 1.24 1.31 2.01
i 1 adilida 8 a1 153 0.95 153 172
wuy 3 Wida 2 a9 0.29 218 0.73 3.75
wau 3 A 2 i 10 053 1.82 1.09 339
wuu 3 W ida 2 vadan 11 0.95 153 1.31 31
wuy 3 4 1ede 9 0.37 218 0.73 513
wau 3 an 4 i 10 066 1.82 1.09 477
wuu 3 w4 wadan 11 1.02 153 1.31 4.48
wau 3 Tufidunds 6 a9 0.58 2.18 1.09 3.75
wau 3 Tididunds 6 |l 10 0.87 1.82 1.45 339
wau 3 Tiddumds 6 | wnadan 11 1.24 153 1.67 3.1
wau 3 adilida 8 wIaEe 9 0.95 16 0.95 3.75
wau 3 adilida 8 i 10 1.24 1.24 1.31 339
wuy 3 adlvda 8 a1 1.6 0.95 1.53 31
Tdananin 5 A 2 a9 0.51 218 1.09 238
Tudidaunain 5 A 2 i 10 08 1.82 1.45 2.01
Tudannanii 5 A 2 vinaan 11 1.16 153 1.67 1.72
Tdddnnanin 5 an 4 WidEa 9 0.58 218 1.09 375
Tusdannanin 5 w4 i 10 0.87 1.82 1.45 339
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Checklist for Adult Sponsor (1)

This completed form is required for ALL projects.

To be completed by the Adult Sponsor in collaboration with the student researcher(s):

Student’s Name(s): _ Phaisit Yeerong

Project,Title: _Evolution diary

(B | have reviewed the ISEF Rules and Guidelines, including the science fair ethics statement.
2. Izrl have reviewed the student’s completed Student Checklist (1A) and Research Plan/Project Summary.
3. |j | have worked with the student and we have discussed the possible risks involved in the project.

4, D The project involves one or more of the following and requires prior approval by an SRC, IRB, IACUC or IBC:
Humans |:] Potentially Hazardous Biological Agents
|:| Vertebrate Animals |:| Microorganisms [:| rDNA [:] Tissues

Adult Sponsor Checklist (1) D Research Plan/Project Summary

Student Checklist (1A) mApproval Form (1B)
Regulated Research Institutional/Industrial Setting Form (1C) (when applicable; after completed experiment)
Continuation/Research Progression Form (7) (when applicable)

5. Er ItelF\s to be completed for ALL PROJECTS

Additional forms required if the project includes the use of one or more of the following (check all that apply):

D Humans, including student designed inventions/prototypes. (Requires prior approval by an Institutional Review Board (IRB);
see full text of the rules.)

Human Participants Form (4) or appropriate Institutional IRB documentation
[C] sample of Informed Consent Form (when applicable and/or required by the IRB)
|:] Qualified Scientist Form (2) (when applicable and/or required by the IRB)

E] Vertebrate Animals (Requires prior approval, see full text of the rules.)
Vertebrate Animal Form (5A)-for projects conducted in a school/home/field research site (SRC prior approval required

D Vertebrate Animal Form (5B)-for projects conducted at a Regulated Research Institution. (Institutional Animal Care and
Use Committee (IACUC) approval required prior experimentation.)

|:| Qualified Scientist Form (2) (Required for all vertebrate animal projects at a regulated research site or when applicable)

I:] tentially Hazardous Biological Agents (Requires prior approval by SRC, IACUC or IBC, see full text of the rules.)
Potentially Hazardous Biological Agents Risk Assessment Form (6A)

Human and Vertebrate Animal Tissue Form (6B)-to be completed in addition to Form 6A when project involves the use of
fresh or frozen tissue, primary cell cultures, blood, blood products and body fluids.

Qualified Scientist Form (2) (when applicable)

D The following are exempt from prior review but require a Risk Assessment Form 3: projects involving protists, archae and
similar microorganisms, for projects using manure for composting, fuel production or other non-culturing experiments,
projects using color change coliform water test kits, microbial fuel cells, and projects involving decomposing vertebrate
organisms.

D Hazardous Chemicals, Activities and Devices (No SRC prior approval required, see full text of the rules.)

Risk Assessment Form (3)
[:] Qualified Scientist Form (2) (required for projects involving DEA-controlled substances or when applicable)

S oper

Risk Assessment Form (3)

‘j | attest to the information checked above and that | have read and agree to abide by the science fair ethics statement.

Kowinwich Phumsakho. % 09/02/2025

Adult Sponsor’s Printed Name Signature Date of Review (mm/dd/yy)
0971719779 gta.tc.sa@gmail.com
Phone Email

Page 30 International Rules: Guidelines for Science and Engineering Fairs 2025-2026, societyforscience.org/ISEF



Student Checklist (1A)

This form is required for ALL projects.

A
1. a. Student/Team Leader: _Phaisit Yeerong Grade: 12
Email: phaisityeerong@gmail.com Phone: 0641711165
b. Team Member: Yaphakan Loharat c. Team Member: __Kanyaphat Thanasun

2. Title of Project: _ Evolution diary

3. School: Satri Angthong School School Phone: 035611511
(if multiple schools, list of the team leader or list all schools).

School Address: 66 m 3 Saladang Angthong

4. Adult Sponsor: Kawinwich Phumsakha Phone/Email:

5. Does this project need SRC/IRB/IACUC or other pre-approval? []Yes ﬁNo Tentative start date:

6. Is this a continuation/progression from a previous year? CdYes m/No
a. If yes, attach the previous year’s [] Abstract and [] Research Plan/Project Summary

b. Explain how this project is new and different from previous years on
[CJContinuation/Research Progression Form (7); include forms for all previous years

7. This year’s experimentation/data collection (include forms for all previous years):

10/10/2025 06/02/2026

Actual Start Date: (mm/dd/yy) End Date: (mm/dd/yy)

8. Where will you conduct your experimentation? (check all that apply)
[ Research Institution lchhool [ Field O Home [ Other:

9. Source of Data:
Ij Collected self/mentor [ Other List all URL(s) in Research Plan:

10. List the name and address of all non-home and non-school work site(s), whether you worked there
virtually or on-site:

)

Name

{

Address:

Phone/email

11. Complete a Research Plan/Project Summary following the Research Plan/Project Summary instructions
and attach to this form.

12. An abstract is required for all projects after experimentation.

International Rules: Guidelines for Science and Engineering Fairs 2025-2026, societyforscience.org/ISEF Page 31



Research Plan/Project Summary Instructions

A complete Research Plan/Project Summary is required for ALL projects and
\ must accompany Student Checklist (1A).

1. The Research Plan is to be written prior to experimentation following the instructions below to detail the rationale,
research question(s), methodology, and risk assessment of the proposed research.

2. If changes are made during the research prior to competing in an affiliated fair, such changes can be added to the
original research plan as an addendum, recognizing that some changes may require returning to the IRB or SRC for
appropriate review and approvals. If no additional approvals are required, this addendum serves as a project summary
to explain research that was conducted.

3. If no changes are made from the original research plan, no project summary is required.

«  Some studies, such as an engineering design or mathematics projects, will be less detailed in the initial project plan and will
change through the course of research. If such changes occur, a project summary that explains what was done is required
and can be appended to the original research plan.

«  The Research Plan/Project Summary should include the following:

a. RATIONALE: Include a brief synopsis of the background that supports your research problem and explain
why this research is important and if applicable, explain any societal impact of your research.

b. RESEARCH QUESTION(S), HYPOTHESIS(ES), ENGINEERING GOAL(S), EXPECTED OUTCOMES: How is
this based on the rationale described above?

c. Describe the following in detail:

« List of materials:

« Procedures: Detail all procedures and experimental design including list of materials, methods for data collection,
and when applicable, the source of data used. Describe your project delineating what you will do and what will be
done by your mentor.

« Risk and Safety: Identify any potential risks and safety precautions needed.

« Data Analysis: Describe the procedures you will use to analyze the data/results.

d. BIBLIOGRAPHY: List major references (e.g. science journal articles, books, internet sites) from your
literature review. If you plan to use vertebrate animals, one of these references must be an animal care
reference.

Items 1-4 below are subject-specific guidelines for additional items to be included in your research plan/project summary as
applicable.
1. Human participants research:
a. Participants: Describe age range, gender, racial/ethnic composition of participants. Identify vulnerable populations (minors,
pregnant women, prisoners, mentally disabled or economically disadvantaged).
b. Recruitment: Where will you find your participants? How will they be invited to participate?
c. Methods: What will participants be asked to do? Will you use any surveys, questionnaires or tests? If yes and not your own, how
did you obtain? Did it require permissions? If so, explain. What is the frequency and length of time involved for each subject?
d. Risk Assessment: What are the risks or potential discomforts (physical, psychological, time involved, social, legal, etc.) to
participants? How will you minimize risks? List any benefits to society or participants.
e. Protection of Privacy: Will identifiable information (e.g., names, telephone numbers, birth dates, email addresses) be collected?
Will data be confidential/anonymous? If anonymous, describe how the data will be collected. If not anonymous, what procedures
are in place for safeguarding confidentiality? Where will data be stored? Who will have access to the data? What will you do with
the data after the study?
f. Informed Consent Process: Describe how you will inform participants about the purpose of the study, what they will be asked to
do, that their participation is voluntary and they have the right to stop at any time.
2. \Vertebrate animal research:
a. Discuss potential ALTERNATIVES to vertebrate animal use and present justification for use of vertebrates.
b. Explain potential impact or contribution of this research.
c. Detail all procedures to be used, including methods used to minimize potential discomfort, distress, pain and injury
to the animals and detailed chemical concentrations and drug dosages.
d. Detail animal numbers, species, strain, sex, age, source, etc., include justification of the numbers planned.
e. Describe housing and oversight of daily care.
f. Discuss disposition of the animals at the end of the study.

3. Potentially hazardous biological agents research:
a. Give source of the organism and describe BSL assessment process and BSL determination.
b. Detail safety precautions and discuss methods of disposal.
4. Hazardous chemicals, activities & devices:
a. Describe Risk Assessment process, supervision, safety precautions and specific methods of disposal.
b. Safety Data Sheets are not necessary to submit with paperwork.
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Abstract

The project “Simulating the Evolution of Living Organisms with Machine Learning”
is a three-dimensional learning medium focusing on the concept of biological
evolution, where organisms adapt to survive in various environments. It integrates
principles of computer science and artificial intelligence (Al) through the
application of Machine Learning, specifically Reinforcement Learning, using the Q-
Learning algorithm to simulate the process of “trial and error,” which lies at the
core of natural evolution.

In the simulation program, a robot is designed with the ability to modify three
body parts: the upper body, the lower body, and the tail. For example, the upper
body can transform into fins, legs, or arms, with each part having additional
variations—such as legs with paddle-like feet or hooved feet—each suited to
different environments. In each experiment, the environment is set differently. For
instance, in an aquatic environment, the robot may evolve to replace legs with fins
due to reduced resistance in swimming, whereas on land, it may evolve to develop
legs for more efficient movement.

This learning process demonstrates biological concepts of “evolution and
adaptation” in computational terms, allowing learners to observe the outcomes of
changes in living organisms as a result of reinforcement learning. Rather than
viewing evolution as a purely theoretical fact, this project encourages
understanding through interactive experimentation, observation, and direct
feedback. The creators expect that “Simulating the Evolution of Living Organisms
with Machine Learning” can serve as a model for integrating modern technology
into teaching evolution in new ways—shifting from rote memorization of theory
to hands-on learning that makes the concepts of adaptation and natural selection
more tangible and engaging.



Experimental Plan

1. Model Testing

1.1 Define the experimental setup, divided into two sets: Training Episodes, used

for the robot’s learning process, and Testing Episodes, used to evaluate the robot’s
ability to adapt to unfamiliar environments.

1.2 Select environments such as aquatic, terrestrial, or obstacle-filled areas to

assess the effectiveness of the Q-learning model in choosing appropriate body
parts.

1.3 Evaluate the outcomes using indicators such as:
1. Average reward per trial
2. Time taken to reach the food

3. Frequency of selecting body parts appropriate to the environment

2. Program Testing

2.1 Define the target testing group, consisting of students from elementary to

lower secondary levels, to evaluate the practical effectiveness of the learning tool.

2.2 Allow testers to interact with the program and compare experimental results—
for example, how the robot adapts in different environments versus what the
model has already learned.

2.3 Verify the program’s accuracy and stability, such as whether the chosen body
parts match the environment and whether the outcomes align with the theory of
adaptation.

2.4 Assess user feedback through questionnaires measuring satisfaction and

comprehension, in order to evaluate how well learners understand the concept of
“evolution and adaptation.”



Approval Form (1B)

A completed form is required for each student, including all team members.

1. To Be Completed by Student and Parent

a. Student Acknowledgment:
e | understand the risks and possible dangers to me of the proposed research plan.

e | have read the ISEF Rules and Guidelines and will adhere to all International Rules when conducting
this research.
« | have read and agree to uphold all aspects of the student researcher ethics statement.
Student researchers are expected to maintain the highest standards of honesty and integrity. Scientific fraud and
misconduct are not condoned at any level of research or competition. Such practices include but are not limited to
plagiarism, forgery, use or presentation of other researcher’s work as one’s own, and fabrication of data. Fraudulent
projects will fail to qualify for competition in affiliated fairs and ISEF. \

\\s. PHATSIT VEERONG ods oo 1/09/2568

Student’s Printed Name Signature g Date Acknowledged (mm/dd/yy)
(Must be prior to experimentation.)
b. Parent/Guardian Approval: | have read and understand the risks and possible dangers involved in the

Research Plan/Project Summary. | conseﬂj/nychild participating in this research.

M. APTCHAT YBFL06Y 7y 1/09/2568

Parent/Guardian’s Printed Name Signaturé V U Date Acknowledged (mm/dd/yy)
(Must be prior to experimentation.)

2. To be completed by the local or affiliated Fair SRC
(Required for projects requiring prior SRC/IRB APPROVAL. Sign 2a or 2b as appropriate.)

a. Required for projects that need prior SRC/IRB approval b. Required for research conducted at all Regulated
BEFORE experimentation (humans, vertebrates or Research Institutions with no prior fair SRC/IRB
potentially hazardous biological agents). OR approval.

This project was conducted at a regulated research institution

The SRC/IRB has carefully studied this project’s Research Plan/ (not home or high school, etc.), was reviewed and approved

Project Summary and all the required forms are included. My by the proper institutional board before experimentation and

signature indicates approval of the Research Plan/Project complies with the ISEF Rules. Attach (1C) and any required

Summary before the student begins experimentation. institutional approvals (e.g. IACUC, IRB).

SRC/IRB Chair’s Printed Name

SRC Chair’s Printed Name

Signature Date of Approval (mm/dd/yy)
(Must be prior to experimentation.)

Signature Date of Signature (mm/dd/yy)
(May be after experimentation)

3. Final ISEF Affiliated Fair SRC Approval(Required for ALL Projects)

SRC Approval After Experimentation and Before Competition at Regional/State/National Fair
| certify that this project adheres to the approved Research Plan/Project Summary and complies with all ISEF Rules.

Regional SRC Chair’s Printed Name Signature Date of Approval (mm/dd/yy)
State/National SRC Chair’s Printed Name Signature Date of Approval (mm/dd/yy)
(where applicable)

International Rules: Guidelines for Science and Engineering Fairs 2025-2026, societyforscience.org/ISEF Page 33




Risk Assessment Form (3)

Must be completed before experimentation; recommended for all projects. May be required
for projects involving Human Participants, Hazardous Chemicals, Materials or Devices or Potentially
k. Hazardous Biological Agents.

Student’s Name(s) __Phaisit Yeerong

Title of Project __Evolution diary

To be completed by the Student Researcher(s) in collaboration with Direct Supervisor/Qualified
Scientist: (All questions must be answered; additional page(s) may be attached.)

1. Identify and assess the risks and hazards involved in this project.

There are no such hazards, as our project is designed in the form of a game. The development
process involves programming only and does not entail the use of any chemicals

2. a) List all hazardous chemicals, activities or devices to be used; b) identify and list all microorganisms to be used that
are exempt from pre-approval (see Potentially Hazardous Biological Agent rules).

(a) There are no hazardous chemicals, activities, or equipment involved in this project, as it is purely based on game
development using programming.

(b) No microorganisms will be used in this project.

3. Describe the safety precautions and procedures that will be used to reduce the risks. If you conducted field work,
include permits received and safety plans, as applicable.
Since this project involves only game development using programming, no hazardous substances or microorganisms
are involved, and no fieldwork is required. Therefore, there are no specific safety measures or permits necessary.
Standard precautions related to general computer use, such as taking breaks and maintaining ergonomic posture, will
be followed.

4. Describe the specific disposal procedures that will be used (when applicable).

No waste is generated in this project, as it involves only digital game development.

5. List the source(s) of safety information.

Standard guidelines for computer and digital work will be followed, including ergonomic practices, regular breaks,
and data backup procedures. No chemical or biological safety references are required.

To be completed and signed by the Direct Supervisor (or Qualified Scientist, when applicable):

| agree with the risk assessment and safety precautions and procedures described above. | certify that | have reviewed the
Research Plan/Project Summary and the International Rules, including the science fair ethics statement and will provide
direct supervision.

Kow iwich  Phum So\H\p\ M 09/02/2025

Direct Supervisor’s Printed Name Signature Date of Review (mm/dd/yy)

Teacher serving as the head of the Science-Computer program and as a computer subject teacher.
Experience/Training as relates to the student’s area of research

Satri Angthong School 035611511

Position/Institution Phone or email contact information
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p ssed by NSTDA., Payer has to submit the evidence of withholding tax to Financial & Accounting Department so
that the withholding tax certificate will be issued to the recipient directly.)
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Guidelines and Conditions

1. This passbook is an important document. it shall
be kept in a secure place and not be placed under
any other person’s custody. If the psssbook is lost.
the sccount hoider should inform the relevant

and the Bank immediately. failing which the
Bank shall not be held responsible for any loss or
demage in relation thereto

2. Always bring this p snd your
document when you make a deposit or withdrawal
or change your passbook.

3. The balance shown in the passbook will be deemed
correct only if verified with the corresponding record
kept by the Bank.

4. A correction in the passbook record is valid only when

mwmwmuﬂmdanumod%‘ -

of the Bank. a3 ’Q:“
S From tima to time, the Bank will announce to

deposiz terms as well as fee rates at ts es or v

through other means as the Bank deems appropriata.
6. Whers there is no account mavement for more than 1 year
and the balance thereof is lower than that prescribed by
tha Bank. the Bank will charge a maintenance fee and/or
close the account in accordance with the Bank's regulations.
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