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Abstract
This report addresses The Principia’s desire to increase scientific literacy among Thai

youth. The Principia is a science media organization that holds interactive workshops with a key

objective to engage with Thai youth. Our goals of identifying current science interests and

creating a sustainability plan for The Principia were accomplished through surveys, lab

observations, and hands-on activities utilizing inquiry-based learning. We concluded with

recommendations for The Principia regarding our solution to improving scientific literacy among

Thai youth.
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Key Terms & Definitions
Scientific Literacy – The language required to fully comprehend and further investigate

scientific concepts utilizing critical thinking skills.

Scientific Communication – The language or presentation method required to engage and

influence a diverse group of people regarding scientific concepts.

Target Demographic - Upper secondary level students (grades 10-12) in Thailand.

Macroscopic Level of Representation – This level refers to the phenomena that can be

observed by the human eye.

Submicroscopic Level of Representation - The submicroscopic level dives deeper into why the

phenomena is happening in a certain way, explaining processes that cannot be observed by the

human eye.

Symbolic Level of Representation – The symbolic level uses chemical equations and other

scientific terms to explain the processes in terms of science.

Research Question
How can we assist The Principia in building scientific literacy among Thai youth?
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Executive Summary
Scientific literacy is one attribute of a society that can determine how technologically

advanced a country can be (Espinosa, 2005). Currently in Thailand, the general public view

science as a means to an end (Chen et al., 2019a). The Principia is a science media organization

located in Thailand, whose motto is to improve society through science communication.

Established in 2021, they cover a wide variety of scientific topics shared through podcasts,

science communication events, social media as well as their website. Through this project, we

aimed to identify the current interest in science, and create a project sustainability plan for The

Principia, to continue expanding their outreach to upper secondary students.

Methodology

In order to assist the Principia in building scientific literacy among Thai youth, first we

collected data to understand students' current interest in science. Then using that data, we

identified and developed key Inquiry and Project Based Learning principles. Utilizing those

principles, we designed and hosted an interactive science event to engage youth and increase

science interest. Finally, we created a sustainability plan for The Principia so they could continue

building scientific literacy among Thai Youth

To measure the current scientific interest among Thai youth, we conducted pre-surveys

and organized an interactive event. By taking into account students' preferred learning style as

well as previous research, we developed learning principles that we implemented into our

interactive event in order to engage youth and increase their interest in science. We then

collected data in order to measure the effectiveness of different aspects of our event that we

utilized to create a sustainability plan for The Principia.

5



During our fieldwork, we encountered a number of challenges and limitations. The most

impactful challenge was the language barrier. Our team's BSAC members bridged the gap as

they translated survey responses and gained attraction from the high school students at the

pre-survey events, as well as at our own event. The next challenge we faced was general

scheduling. Our original plan was to host our event during the second week of February, but due

to holidays and other scheduling conflicts we had to push it to the 17th. When changing the date

of the event, it created slight issues with re-booking rooms on campus as well as revising the

supplementary material to match the finalized event details.

Findings

Through evaluation of our observations as well as our pre and post survey responses, we

developed the following findings regarding social media usage, science interest, learning

principles and event outcomes:

1. Publishing content on Instagram will reach upper secondary students

Instagram is the most popular social media platform among upper secondary students.

Therefore, since students spend the most amount of time on this platform, publishing

palatable and shareable content through Instagram will reach broader audiences.

2. Hands-on activities that are fun and relatable increase interest in science

In order to increase interest in science, students should find it relatable, fun, engaging,

and hands on. We discovered that the survey participants' interests stem from science

being fun, their passion for discovering the world around us, as well as the possibilities of

human and technological advancement.

3. Inquiry based learning is an effective method for students to learn
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To understand how to effectively teach students, we observed two different labs, in Thai,

during Chem See You Camp and Chula Open House that directly worked with secondary

students. During these labs we found the students engaged and excited to learn. When

speaking to the facilitators at these lab sessions, we also discovered that these attributes

align with inquiry based learning principles.

4. Upper secondary students prefer visual and kinesthetic learning

While we were initially gathering data to measure the current science interest among

youth, we found that the survey participants were visual learners. After hosting the event,

we found that the students who attended and had known about the experiment, were

visual and kinesthetic learners. Therefore, a majority of students enjoyed the practical

aspect of the event and when asked what we could improve about the event, had

mentioned more hands-on activities in the lab.

5. Students find electrochemistry more unique than surface tension

When organizing the event, we initially planned to host two activities so students would

be able to experiment with different concepts. While conducting the registration for the

event, students were asked what concept they would prefer experimenting with. It was

found that a majority of students chose the electrochemistry experiment over the

experiment relating to surface tension.

6. Increased usage of keywords indicate higher levels of scientific literacy

During our pitch presentation section of the event, students created product ideas that

related to electrochemistry and were presented to a panel of judges. The rubric was

categorized into clarity, content, organization and presentation. We found that students
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who scored higher had mentioned the highlighted keywords in their presentation while

describing their product and its relation to electrochemistry.

7. Enthusiastic hosts and comfortable environments positively influence student

engagement while learning

A majority of students found that the enthusiasm and passion each host had, added to the

knowledge the students had grasped.

8. Collaboration creates opportunities to develop critical thinking skills

Students greatly enjoyed the opportunity to network and collaborate with other students.

We would like to take a moment to address that this study is not absolute. Our limited

time and experience in education and scientific literacy decreases the reliability of this study. We

had minimal experience in evaluating educational strategies as well as a variety of strengths and

weaknesses in various aspects of hosting our event. The language barrier was the most impactful

obstacle within our study. Although our team's Thai members were able to translate for us, the

communication gap between both sides made it difficult to be as effective in our efforts to gather

data. Readers should be aware of the various limitations in order to gauge the credibility of the

report.

Recommendations

Based on our findings, we have created recommendations to assist The Principia in

building scientific literacy among Thai youth. These recommendations are only a few practical

suggestions that can initiate the improvement of scientific literacy in this age group.

1. Engage with students through Instagram

We recommend that The Principia focus on increasing their presence and creating more

engaging content to better attract students. Additionally, when students enjoy their experience at
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an event, they will share through Instagram, which will increase social media engagement and

attract new followers.

2. Increase scientific literacy through a handful of strategies.

Based on the results from our event, survey responses, and prior research we concluded

that it takes several strategies to best increase scientific literacy. We recommend that The

Principia focus on implementing these strategies in their events to achieve optimal results.

● Present information in engaging methods

● Implement Inquiry and Project Based Learning

● Perform interactive activities

● Utilize unique concepts

● Create a low pressure environment

3. Form a partnership

We recommend the Principia to partner up with an organization that has easy access to

chemicals and labs to conveniently make this kind of event available in the future. The findings

and data collected from this event could be used to propose a partnership, for example, with the

BSAC department at Chulalongkorn University that would be mutually beneficial to both parties.

These suggestions, if implemented, could potentially build scientific literacy.

Furthermore, we hope that our research can apply to those beyond The Principia in Thailand,

such as educators, students or more who are interested in building scientific literacy among any

population. This research has the potential of demonstrating one of the various manners in which

societies can thrive through building scientific literacy.
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‭บทสรุปโครงการ‬
‭ความฉลาดรู้ด้านวิทยาศาสตร์เป็นคุณสมบัติหนึ่งของสังคมที่สามารถบ่งบอกได้ว่าประเทศนั้นจะมี‬

‭ความ‬‭ก้าวหน้า‬‭ทาง‬‭เทคโนโลยี‬‭ได้‬‭มาก‬‭แค่‬‭ไหน‬ ‭(Espinosa,‬‭2005)‬‭โดย‬‭ใน‬‭ปัจจุบัน‬‭ใน‬‭ประเทศไทย‬‭คน‬‭ทั่วไป‬‭มอง‬‭ว่า‬

‭วิทยาศาสตร์‬‭เป็น‬‭เครื่อง‬‭มือ‬‭เพื่อ‬‭ประสบ‬‭ความ‬‭สำเร็จ‬ ‭(Chen‬ ‭et‬ ‭al.,‬ ‭2019a)‬ ‭The‬ ‭Principia‬ ‭คือ‬‭องค์กร‬‭สื่อ‬

‭วิทยาศาสตร์‬‭ที่‬‭ก่อ‬‭ตั้ง‬‭อยู่‬‭ใน‬‭ประเทศไทย‬‭เมื่อ‬‭ปี‬ ‭2021‬ ‭มี‬‭เป้า‬‭หมาย‬‭ที่‬‭จะ‬‭พัฒนา‬‭สังคม‬‭ผ่าน‬‭การ‬‭สื่อสาร‬‭ทาง‬‭วิทยา‬‭-‬

‭ศาสตร์‬‭โดย‬‭มี‬‭เนื้อหา‬‭ที่‬‭หลาก‬‭หลาย‬‭และ‬‭ครอบคลุม‬‭หัวข้อ‬‭ทาง‬‭วิทยาศาสตร์‬ ‭ซึ่ง‬‭ถ่ายทอด‬‭ผ่า‬‭นพ‬‭อด‬‭แค‬‭สต์‬ ‭กิจกรรม‬

‭การ‬‭สื่อสาร‬‭ทาง‬‭วิทยาศาสตร์‬ ‭โซ‬‭เชีย‬‭ลมี‬‭เดีย‬ ‭และ‬‭เว็บไซต์‬‭ของ‬‭องค์กร‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭มี‬‭เป้า‬‭หมาย‬‭ที่‬‭จะ‬‭วัด‬‭ความ‬‭สนใจ‬

‭ใน‬‭วิทยาศาสตร์‬ ‭และ‬‭สร้าง‬‭แผน‬‭โครงการ‬‭ความ‬‭ยั่งยืน‬‭สำหรับ‬ ‭The‬ ‭Principia‬ ‭เพื่อ‬‭ช่วย‬‭ให้‬‭องค์กร‬‭เข้า‬‭ถึง‬‭นักเรียน‬

‭ระดับมัธยมศึกษาตอนปลายได้อย่างต่อเนื่อง‬

‭วิธีดําเนินการวิจัย‬
‭ใน‬‭การ‬‭ช่วย‬ ‭The‬ ‭Principia‬ ‭เพิ่ม‬‭ความ‬‭ฉลาด‬‭รู้‬‭ด้าน‬‭วิทยาศาสตร์‬‭ให้‬‭กับ‬‭เยาวชน‬‭ไทย‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭ได้‬‭รวบ‬

‭รวม‬‭ข้อมูล‬‭เพื่อ‬‭วัด‬‭ความ‬‭สนใจ‬‭ด้าน‬‭วิทยาศาสตร์‬‭ของ‬‭นักเรียน‬‭ใน‬‭ปัจจุบัน‬ ‭จาก‬‭นั้น‬‭คณะ‬‭ผู้‬‭วิจัย‬‭นำ‬‭ข้อมูล‬‭นั้น‬‭ไป‬‭ใช้‬‭ใน‬

‭การ‬‭ออกแบบ‬‭กิจกรรม‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭ได้‬‭นำ‬‭หลัก‬‭การ‬‭การ‬‭เรียน‬‭รู้‬‭แบบ‬‭สืบ‬‭สอบ‬‭และ‬‭การ‬‭เรียน‬‭รู้‬‭โดย‬‭ใช้‬‭โครง‬‭งาน‬‭เป็น‬‭ฐาน‬

‭มา‬‭ใช้‬‭ใน‬‭การ‬‭ออกแบบ‬‭กิจกรรม‬‭ด้วย‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭จะ‬‭จัด‬‭กิจกรรม‬‭วิทยาศาสตร์‬‭ที่‬‭มี‬‭ปฏิสัมพันธ์‬ ‭โดย‬‭กิจกรรม‬‭นี้‬‭จะ‬‭ให้‬

‭เยาวชน‬‭มี‬‭ส่วน‬‭ร่วม‬‭ใน‬‭วิทยาศาสตร์‬‭มาก‬‭ขึ้น‬‭และ‬‭เพิ่ม‬‭ความ‬‭สนใจ‬‭ด้าน‬‭วิทยาศาสตร์‬‭ด้วย‬ ‭จาก‬‭นั้น‬‭คณะ‬‭ผู้‬‭วิจัย‬‭นำ‬‭ข้อ‬‭-‬

‭มูล‬‭ทั้งหมด‬‭ไป‬‭จัด‬‭ทำ‬‭แผน‬‭โครงการ‬‭ความ‬‭ยั่งยืน‬‭สำหรับ‬ ‭The‬ ‭Principia‬ ‭เพื่อ‬‭ให้‬‭องค์กร‬‭สามารถ‬‭สาน‬‭ต่อ‬‭ความ‬‭รู้‬‭ทาง‬

‭วิทยาศาสตร์ให้เยาวชนไทยได้อย่างต่อเนื่อง‬

‭คณะ‬‭ผู้‬‭วิจัย‬‭ได้‬‭ทำการ‬‭สำรวจ‬‭กิจกรรม‬‭ต่าง‬ ‭ๆ ‬ ‭ที่‬‭จัด‬‭โดย‬‭คณะ‬‭วิทยาศาสตร์‬ ‭จุฬาลงกรณ์‬‭มหาวิทยาลัย‬ ‭และ‬

‭จัด‬‭กิจกรรม‬‭ที่‬‭มี‬‭ปฏิสัมพันธ์‬‭เพื่อ‬‭วัด‬‭ความ‬‭สนใจ‬‭ทาง‬‭วิทยาศาสตร์‬‭ใน‬‭ปัจจุบัน‬‭ของ‬‭เยาวชน‬‭ไทย‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭นำ‬‭ข้อมูล‬

‭จาก‬‭การ‬‭สำรวจ‬ ‭รวม‬‭ถึง‬‭รูป‬‭แบบ‬‭การ‬‭เรียน‬‭รู้‬‭ที่‬‭นักเรียน‬‭ชอบ‬ ‭ไป‬‭พัฒนา‬‭หลัก‬‭การ‬‭เรียน‬‭รู้‬‭ที่‬‭นำ‬‭ไป‬‭ใช้‬‭ใน‬‭การ‬‭จัด‬‭กิจกรรม‬

‭การจัดกิจกรรมนี้มีจุดประสงค์ให้เยาวชนไทยมีโอกาสเข้าร่วมในกิจกรรมทางวิทยาศาสตร์และเพิ่มความสนใจ‬
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‭ใน‬‭วิทยาศาสตร์‬ ‭จาก‬‭นั้น‬‭คณะ‬‭ผู้‬‭วิจัย‬‭ทำการ‬‭สำรวจ‬‭เพื่อ‬‭วัด‬‭ประสิทธิผล‬‭ของ‬‭กิจกรรม‬‭และ‬‭คณะ‬‭ผู้‬‭วิจัย‬‭ใช้‬‭ข้อมูล‬‭นั้น‬

‭เพื่อสร้างแผนโครงการความยั่งยืนสำหรับ The Principia‬

‭ใน‬‭ระหว่าง‬‭การ‬‭สำรวจ‬‭และ‬‭ช่วง‬‭ที่‬‭จัด‬‭กิจกรรม‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭พบ‬‭กับ‬‭ความ‬‭ท้าทาย‬‭และ‬‭ข้อ‬‭จำกัด‬‭หลาย‬‭ประ‬‭-‬

‭การ‬ ‭ความ‬‭ท้าทาย‬‭ที่‬‭มี‬‭ผลก‬‭ระ‬‭ทบ‬‭มาก‬‭ที่สุด‬‭คือ‬‭อุปสรรค‬‭ทาง‬‭ภาษา‬ ‭สมาชิก‬ ‭BSAC‬ ‭ใน‬‭กลุ่ม‬‭ช่วย‬‭แก้‬‭ปัญหา‬‭นี้‬‭โดย‬‭การ‬

‭แปล‬‭คำ‬‭ตอบ‬‭จาก‬‭การ‬‭สำรวจ‬ ‭ช่วย‬‭ดึงดูด‬‭ความ‬‭สนใจ‬‭จาก‬‭นักเรียน‬‭มัธยม‬‭ปลาย‬‭ใน‬‭ช่วง‬‭การ‬‭สำรวจ‬‭และ‬‭พูด‬‭คุย‬‭กับ‬

‭นักเรียน‬‭ใน‬‭งาน‬‭กิจกรรม‬‭ด้วย‬ ‭ข้อ‬‭จำกัด‬‭ต่อ‬‭ไป‬‭คือ‬‭การ‬‭กำหนด‬‭วัน‬‭ที่‬‭จะ‬‭จัด‬‭กิจกรรม‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭วางแผน‬‭ที่‬‭จะ‬‭จัด‬

‭กิจกรรม‬‭ใน‬‭ช่วง‬‭สัปดาห์‬‭ที่‬‭สอง‬‭ของ‬‭เดือน‬‭กุมภาพันธ์‬ ‭แต่‬‭เนื่องจาก‬‭ช่วง‬‭นั้น‬‭มี‬‭วัน‬‭หยุด‬‭และ‬‭มี‬‭การ‬‭ขัด‬‭แย้ง‬‭อื่น‬ ‭ๆ ‬ ‭คณะ‬‭ผู้‬

‭วิจัย‬‭จึง‬‭ต้อง‬‭เลื่อน‬‭ไป‬‭เป็น‬‭วัน‬‭ที่‬ ‭17‬‭การ‬‭เปลี่ยน‬‭วัน‬‭ที่‬‭จะ‬‭จัด‬‭กิจกรรม‬‭ทำให้‬‭เกิด‬‭ปัญหา‬‭กับ‬‭การ‬‭จอง‬‭สถาน‬‭ที่‬‭และ‬‭คณะ‬‭ผู้‬

‭วิจัยต้องปรับเปลี่ยนเนื้อหากิจกรรมให้ตรงกับความต้องการของนักเรียนที่ลงทะเบียนด้วย‬

‭ผลการวิจัย‬

‭จาก‬‭การ‬‭สรุป‬‭ผล‬‭ข้อมูล‬‭จาก‬‭การ‬‭สำรวจ‬‭กิจกรรม‬‭ต่าง‬ ‭ๆ ‬ ‭ที่‬‭จัด‬‭โดย‬‭คณะ‬‭วิทยาศาสตร์‬ ‭จุฬาลงกรณ์‬

‭มหาวิทยาลัย‬ ‭และ‬‭แบบ‬‭สำรวจ‬‭ก่อน‬‭และ‬‭หลัง‬‭กิจกรรม‬‭ที่‬‭คณะ‬‭ผู้‬‭วิจัย‬‭จัด‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭ได้‬‭พัฒนา‬‭ข้อ‬‭ค้น‬‭พบ‬‭เกี่ยว‬‭กับ‬

‭การใช้สื่อโซเชียลมีเดีย ความสนใจด้านวิทยาศาสตร์ หลักการเรียนรู้ และผลลัพธ์ของกิจกรรม ดังนี้:‬

‭1.‬ ‭เนื้อหาบน Instagram สามารถเข้าถึงนักเรียนระดับมัธยมศึกษาตอนปลายได้ดี‬

‭Instagram‬ ‭เป็น‬‭แพลตฟอร์ม‬‭โซ‬‭เชีย‬‭ลมี‬‭เดีย‬‭ที่‬‭ได้‬‭รับ‬‭ความ‬‭นิยม‬‭มาก‬‭ที่สุด‬‭ใน‬‭หมู่‬‭นักเรียน‬‭ระดับ‬‭มัธยมศึกษา‬

‭ตอน‬‭ปลาย‬ ‭ดัง‬‭นั้น‬ ‭เนื่องจาก‬‭นักเรียน‬‭ใช้‬‭เวลา‬‭ส่วน‬‭ใหญ่‬‭บน‬‭แพลตฟอร์ม‬‭นี้‬ ‭การ‬‭เผย‬‭แพร่‬‭เนื้อหา‬‭ผ่าน‬‭ทาง‬

‭Instagram จะทำให้เข้าถึงนักเรียนระดับมัธยมศึกษาตอนปลายได้มากขึ้น‬

‭2.‬ ‭กิจกรรมเชิงปฏิบัติที่สนุกสนานและเชื่อมโยงได้กับชีวิตจริงจะช่วยเพิ่มความสนใจทางด้าน‬

‭วิทยาศาสตร์‬

‭เพื่อ‬‭เพิ่ม‬‭ความ‬‭สนใจ‬‭ทาง‬‭ด้าน‬‭วิทยาศาสตร์‬ ‭เนื้อหา‬‭ควร‬‭สามารถ‬‭ถูก‬‭เชื่อม‬‭โยง‬‭เข้า‬‭กับ‬‭ชีวิต‬‭จริง‬‭ได้‬ ‭มี‬‭ความ‬

‭สนุกสนาน‬ ‭มี‬‭ความ‬‭น่า‬‭ดึงดูด‬ ‭และ‬‭สามารถ‬‭ลงมือ‬‭ปฏิบัติ‬‭ได้‬‭จริง‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭ค้น‬‭พบ‬‭ว่า‬‭ความ‬‭สนใจ‬‭ทาง‬‭ด้าน‬

‭11‬



‭วิทยาศาสตร์‬‭ของ‬‭ผู้‬‭ตอบ‬‭แบบสอบถาม‬‭นั้น‬‭เกิด‬‭จาก‬‭ความ‬‭สนุกสนาน‬‭ของ‬‭วิทยาศาสตร์‬ ‭ความ‬‭หลงใหล‬‭ใน‬

‭การสำรวจโลกรอบตัว ตลอดจนความเจริญก้าวหน้าทางด้านเทคโนโลยี‬

‭3.‬ ‭การเรียนรู้ แบบสืบสอบเป็นวิธีการเรียนรู้ ที่มีประสิทธิภาพ‬

‭เพื่อ‬‭ทำความ‬‭เข้าใจ‬‭วิธี‬‭การ‬‭สอน‬‭นักเรียน‬‭อย่าง‬‭มี‬‭ประสิทธิภาพ‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭ได้‬‭ทำการ‬‭สังเกตการณ์‬‭ห้อง‬

‭ปฏิบัติ‬‭การ‬‭ใน‬‭กิจกรรม‬‭Chem‬‭See‬‭You‬‭Camp‬‭และ‬‭Chula‬‭Open‬‭House‬‭ซึ่ง‬‭ใน‬‭กิจกรรม‬‭เหล่า‬‭นี้‬‭ผู้‬‭สอน‬

‭ได้‬‭มี‬‭ปฏิสัมพันธ์‬‭โดยตรง‬‭กับ‬‭นักเรียน‬‭ชั้น‬‭มัธยมศึกษา‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭ค้น‬‭พบ‬‭ว่า‬‭ผู้‬‭เรียน‬‭มี‬‭ความ‬‭สนใจ‬‭และ‬‭ตื่น‬

‭เต้น‬‭ที่‬‭จะ‬‭เรียน‬‭รู้‬ ‭เมื่อ‬‭คณะ‬‭ผู้‬‭วิจัย‬‭ได้‬‭พูด‬‭คุย‬‭กับ‬‭ผู้‬‭สอน‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭ได้‬‭ค้น‬‭พบ‬‭ว่า‬‭คุณลักษณะ‬‭ใน‬‭การ‬‭สอน‬‭เหล่า‬

‭นี้สอดคล้องกับหลักการเรียนรู้แบบสืบสอบ‬

‭4.‬ ‭นักเรียนระดับมัธยมศึกษาตอนปลายชื่นชอบการเรียนรู้ โดยการใช้สายตาและการเรียนรู้ โดยการ‬

‭ปฏิบัติ‬

‭ขณะ‬‭ที่‬‭คณะ‬‭ผู้‬‭วิจัย‬‭รวบรวม‬‭ข้อมูล‬‭เพื่อ‬‭วัด‬‭ความ‬‭สนใจ‬‭ทาง‬‭ด้าน‬‭วิทยาศาสตร์‬‭ใน‬‭หมู่‬‭เยาวชน‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭ได้‬

‭ค้น‬‭พบ‬‭ว่า‬‭ผู้‬‭เข้า‬‭ร่วม‬‭การ‬‭สำรวจ‬‭เป็น‬‭ผู้‬‭เรียน‬‭รู้‬‭โดย‬‭การ‬‭ใช้‬‭สายตา‬ ‭ภาย‬‭หลัง‬‭จาก‬‭กิจกรรม‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭ค้น‬‭พบ‬

‭ว่านักเรียนที่เข้าร่วมกิจกรรมและมีความรู้เกี่ยวกับการทดลองเป็นผู้เรียนรู้โดยการใช้สายตาและการ‬

‭ปฏิบัติ‬ ‭ดัง‬‭นั้น‬ ‭นักเรียน‬‭ส่วน‬‭ใหญ่‬‭จึง‬‭เพลิดเพลิน‬‭กับ‬‭กิจกรรม‬‭เชิง‬‭ปฏิบัติ‬ ‭และ‬‭เมื่อ‬‭ถูก‬‭ถาม‬‭ว่า‬‭คณะ‬‭ผู้‬‭วิจัย‬

‭สามารถ‬‭ปรับปรุง‬‭อะไร‬‭เกี่ยว‬‭กับ‬‭กิจกรรม‬‭นี้‬‭ได้‬ ‭ผู้‬‭เข้า‬‭ร่วม‬‭กิจกรรม‬‭ได้‬‭กล่าว‬‭ถึง‬‭การ‬‭มี‬‭กิจกรรม‬‭เชิง‬‭ปฏิบัติ‬‭มาก‬

‭ขึ้น‬

‭5.‬ ‭นักเรียนมองว่าเนื้อหาเรื่องเคมีไฟฟ้ามีความน่าสนใจกว่าเรื่องแรงตึงผิว‬

‭ระหว่าง‬‭การเต‬‭รี‬‭ยม‬‭จัด‬‭กิจกรรม‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭วางแผน‬‭จะ‬‭จัด‬‭ทำการ‬‭ทดลอง‬ ‭2‬‭การ‬‭ทดลอง‬‭เพื่อ‬‭ให้‬‭ผู้‬‭เข้า‬‭ร่วม‬

‭กิจกรรม‬‭ได้‬‭เลือก‬‭ทำการ‬‭ทดลอง‬‭ที่‬‭แตก‬‭ต่าง‬‭กัน‬‭ซึ่ง‬‭ใน‬‭ช่วง‬‭ลง‬‭ทะเบียน‬‭เข้า‬‭ร่วม‬‭กิจกรรม‬‭คณะ‬‭ผู้‬‭วิจัย‬‭พบ‬‭ว่า‬‭ผู้‬

‭เข้าร่วมส่วนใหญ่เลือกทำการทดลองเคมีไฟฟ้า‬

‭6.‬ ‭การใช้คีย์เวิร์ดที่มากขึ้นบ่งบอกถึงระดับความฉลาดรู้ ด้านวิทยาศาสตร์ที่สูงขึ้น‬

‭ใน‬‭ช่วง‬‭การนำ‬‭เสนอ‬‭ผล‬‭งาน‬ ‭นักเรียน‬‭ได้‬‭สร้างสรรค์‬‭แนวคิด‬‭เกี่ยว‬‭กับ‬‭ผลิตภัณฑ์‬‭ที่‬‭เกี่ยวข้อง‬‭กับ‬‭เคมี‬‭ไฟฟ้า‬

‭และ‬‭นำ‬‭เสนอ‬‭ต่อ‬‭คณะ‬‭กรรมการ‬ ‭เกณฑ์‬‭การ‬‭ให้‬‭คะแนน‬‭แบ่ง‬‭ออก‬‭เป็น‬‭ด้าน‬‭เนื้อหา‬ ‭ความ‬‭ชัดเจน‬ ‭การนำ‬
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‭เสนอ‬ ‭และ‬‭การ‬‭จัด‬‭ลำดับ‬‭เนื้อหา‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭ค้น‬‭พบ‬‭ว่า‬‭กลุ่ม‬‭นักเรียน‬‭ที่‬‭ทำ‬‭คะแนน‬‭ได้‬‭สูง‬‭กว่า‬‭มี‬‭การนำ‬

‭คีย์เวิร์ดมาใช้ในการนำเสนอในระหว่างที่อธิบายผลิตภัณฑ์และความสัมพันธ์กับเคมีไฟฟ้า‬

‭7. ‭ผู้นำกิจกรรมที่มีความกระตือรือร้นและสภาพแวดล้อมที่ดีส่งผลเชิงบวกต่อการมีส่วนร่วมของ

‭นักเรียน

‭นักเรียน‬‭ส่วน‬‭ใหญ่‬‭พบ‬‭ว่า‬‭ความ‬‭กระตือรือร้น‬‭ของ‬‭ผู้นำ‬‭กิจกรรม‬‭มี‬‭ส่วน‬‭ช่วย‬‭ให้‬‭นักเรียน‬‭เข้าใจ‬‭ใน‬‭เนื้อหา‬‭มาก

‭ยิ่งขึ้น

‭8. ‭การทำงานร่วมกับผู้อื่นสร้างโอกาสในการพัฒนาทักษะการคิดเชิงวิพากษ์

‭นักเรียนเพลิดเพลินที่ได้รับโอกาสในการสร้างเครือข่ายและทำงานร่วมกับนักเรียนคนอื่น ๆ

‭คณะ‬‭ผู้‬‭วิจัย‬‭มี‬‭ความ‬‭ตระหนัก‬‭รู้‬‭ว่าการ‬‭ศึกษา‬‭วิจัย‬‭นี้‬‭ยัง‬‭ไม่‬‭สมบูรณ์‬ ‭เวลา‬‭และ‬‭ประสบการณ์‬‭ที่‬‭จำกัด‬‭ของ‬‭คณะ

‭ผู้วิจัยในด้านการศึกษาและความฉลาดรู้ด้านวิทยาศาสตร์ทำให้ความน่าเชื่อถือของการศึกษาวิจัยนี้ลดลง‬

‭คณะ‬‭ผู้‬‭วิจัย‬‭มี‬‭ประสบการณ์‬‭เพียง‬‭เล็ก‬‭น้อย‬‭ใน‬‭การ‬‭ประเมิน‬‭กลยุทธ์‬‭ด้าน‬‭การ‬‭ศึกษา‬ ‭ตลอด‬‭จน‬‭จุด‬‭แข็ง‬‭และ‬‭จุด‬‭อ่อน‬‭ใน‬

‭ด้าน‬‭ต่าง‬ ‭ๆ ‬ ‭ของ‬‭การ‬‭จัด‬‭กิจกรรม‬‭อุปสรรค‬‭ด้าน‬‭ภาษา‬‭เป็น‬‭อุปสรรค‬‭ที่‬‭มี‬‭ผลก‬‭ระ‬‭ทบ‬‭มาก‬‭ที่สุด‬‭ใน‬‭การ‬‭ศึกษา‬‭วิจัย‬‭ครั้ง‬‭นี้‬

‭แม้ว่า‬‭สมาชิก‬‭ชาว‬‭ไทย‬‭ใน‬‭กลุ่ม‬‭ของ‬‭คณะ‬‭ผู้‬‭วิจัย‬‭จะ‬‭สามารถ‬‭แปล‬‭ภาษา‬‭ได้‬ ‭แต่‬‭ช่อง‬‭ว่าง‬‭ใน‬‭การ‬‭สื่อสาร‬‭ระหว่าง‬‭ทั้ง‬‭สอง‬

‭ฝ่าย‬‭ทำให้‬‭การ‬‭รวบรวม‬‭ข้อมูล‬‭อย่าง‬‭มี‬‭ประสิทธิภาพ‬‭เป็น‬‭ไป‬‭ได้‬‭ยาก‬ ‭ผู้‬‭อ่าน‬‭ควร‬‭ตระหนัก‬‭ถึง‬‭ข้อ‬‭จำกัด‬‭ต่าง‬ ‭ๆ ‬ ‭เพื่อ‬

‭ประเมินความน่าเชื่อถือของรายงาน‬

‭คำแนะนำ

‭จาก‬‭ผล‬‭การ‬‭วิจัย‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭ได้‬‭จัด‬‭ทำ‬‭คำ‬‭แนะนำ‬‭เพื่อ‬‭ส่ง‬‭เสริม‬ ‭The‬ ‭Principia‬ ‭ใน‬‭การ‬‭สร้าง‬‭ความ‬‭ฉลาด‬‭รู้‬

‭ด้าน‬‭วิทยาศาสตร์‬‭ใน‬‭หมู่‬‭เยาวชน‬‭ไทย‬‭คำ‬‭แนะนำ‬‭เหล่า‬‭นี้‬‭เป็น‬‭เพียง‬‭ข้อ‬‭เสนอ‬‭แนะ‬‭เชิง‬‭ปฏิบัติ‬‭เบื่อ‬‭ง‬‭ต้น‬‭ที่‬‭สามารถ‬‭นำ‬‭มา‬

‭ใช้สำหรับการเริ่มต้นพัฒนาความฉลาดรู้ด้านวิทยาศาสตร์ในกลุ่มอายุนี้‬

‭1. ‭มีส่วนร่วมกับนักเรียนผ่านทาง Instagram

‭คณะ‬‭ผู้‬‭วิจัย‬‭แนะนำ‬‭ให้‬ ‭The‬ ‭Principia‬ ‭มุ่ง‬‭เน้น‬‭ไป‬‭ที่‬‭การ‬‭เพิ่ม‬‭การ‬‭ปรากฏ‬‭ตัว‬‭บน‬‭โซ‬‭เชีย‬‭ลมี‬‭เดีย‬‭และ‬‭สร้าง

‭เนื้อหา‬‭ที่‬‭น่า‬‭สนใจ‬‭มาก‬‭ขึ้น‬‭เพื่อ‬‭ให้‬‭สามารถ‬‭ดึงดูด‬‭นักเรียน‬‭ได้‬‭ดี‬‭ยิ่ง‬‭ขึ้น‬ ‭นอกจาก‬‭นี้‬ ‭เมื่อ‬‭นักเรียน‬‭เพลิดเพลิน‬‭กับ‬
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‭ประสบการณ์‬‭ใน‬‭กิจกรรม‬ ‭พวก‬‭เขา‬‭จะ‬‭ถ่ายทอด‬‭ประสบการณ์‬‭เหล่า‬‭นั้น‬‭ลงบน‬ ‭Instagram‬ ‭ซึ่ง‬‭สามารถ‬‭เพิ่ม‬‭การ‬‭มี‬

‭ส่วนร่วมบนโซเชียลมีเดียและสามารถดึงดูดผู้ติดตามใหม่เข้ามาได้‬

‭2. ‭เพิ่มความฉลาดรู้ ด้านวิทยาศาสตร์ด้วยกลยุทธ์เหล่านี้

‭จาก‬‭ผลลัพธ์‬‭ของ‬‭กิจกรรม‬ ‭การ‬‭ทำ‬‭แบบสอบถาม‬ ‭และ‬‭การ‬‭วิจัย‬‭ก่อน‬‭หน้า‬‭นี้‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭สามารถ‬‭สรุป‬‭ได้‬‭ว่า

‭กลยุทธ์‬‭เหล่า‬‭นี้‬‭สามารถ‬‭ช่วย‬‭พัฒนา‬‭ความ‬‭ฉลาด‬‭รู้‬‭ด้าน‬‭วิทยาศาสตร์‬‭ได้‬‭ดี‬‭ที่สุด‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭ขอ‬‭แนะนำ‬‭ให้‬ ‭The‬

‭Principia มุ่งเน้นไปที่การใช้กลยุทธ์เหล่านี้ในกิจกรรมของตนเพื่อให้ได้ผลลัพธ์ที่ดีที่สุด‬

‭● ‭นำเสนอข้อมูลในรูปแบบที่น่าสนใจ

‭● ‭ใช้หลักการเรียนรู้แบบสืบสอบและหลักการเรียนรู้โดยใช้โครงงานเป็นฐานในการออกแบบกิจกรรม

‭● ‭จัดกิจกรรมที่มีการโต้ตอบกัน

‭● ‭ใช้หัวข้อที่มีเอกลักษณ์

‭● ‭สร้างสภาพแวดล้อมที่มีความกดดันต่ำ‬

‭3. ‭จัดตั้งพันธมิตร

‭คณะ‬‭ผู้‬‭วิจัย‬‭แนะนำ‬‭ให้‬ ‭The‬ ‭Principia‬ ‭ร่วม‬‭มือ‬‭กับ‬‭องค์กร‬‭ที่‬‭สามารถ‬‭เข้า‬‭ถึง‬‭สาร‬‭เคมี‬‭และ‬‭ห้อง‬‭ปฏิบัติ‬‭การ‬‭ได้

‭ง่าย‬ ‭เพื่อ‬‭ให้‬‭องค์กร‬‭มี‬‭ความ‬‭สะดวก‬‭สบาย‬‭หาก‬‭มี‬‭การ‬‭จัด‬‭กิจกรรม‬‭รูป‬‭แบบ‬‭นี้‬‭ขึ้น‬‭อีก‬‭ใน‬‭อนาคต‬ ‭ผล‬‭การ‬‭วิจัย‬‭และ‬‭ข้อมูล‬

‭ที่‬‭รวบรวม‬‭จาก‬‭กิจกรรม‬‭ใน‬‭ครั้ง‬‭นี้‬‭สามารถ‬‭นำ‬‭ไป‬‭ใช้‬‭ใน‬‭การ‬‭เสนอ‬‭การ‬‭จัด‬‭ตั้ง‬‭พันธมิตร‬‭ได้‬ ‭เช่น‬ ‭การ‬‭จัด‬‭ตั้ง‬‭พันธมิตร‬‭กับ‬

‭คณะ‬‭วิทยาศาสตร์‬‭สาขา‬‭เคมี‬‭ประยุกต์‬‭(BSAC)‬‭จุฬาลงกรณ์‬‭มหาวิทยาลัย‬‭ซึ่ง‬‭การ‬‭จัด‬‭ตั้ง‬‭พันธมิตร‬‭จะ‬‭สามารถ‬‭สร้าง‬

‭ประโยชน์ให้กับทั้งสองฝ่าย‬

‭การนำ‬‭คำ‬‭แนะนำ‬‭เหล่า‬‭นี้‬‭ไป‬‭ปฏิบัติ‬ ‭อาจ‬‭มี‬‭ส่วน‬‭ช่วย‬‭ใน‬‭การ‬‭เสริม‬‭สร้าง‬‭ความ‬‭ฉลาด‬‭รู้‬‭ด้าน‬‭วิทยาศาสตร์‬‭ได้‬

‭นอกจาก‬‭นี้‬ ‭คณะ‬‭ผู้‬‭วิจัย‬‭หวัง‬‭ว่าการ‬‭ศึกษา‬‭วิจัย‬‭ใน‬‭ครั้ง‬‭นี้‬‭จะ‬‭สามารถ‬‭นำ‬‭ไป‬‭ประยุกต์‬‭ใช้‬‭กับ‬‭ผู้‬‭อื่น‬‭นอก‬‭เหนือ‬‭จาก‬ ‭The‬

‭Principia‬‭ได้‬‭เช่น‬‭กัน‬‭เช่น‬‭นักการ‬‭ศึกษา‬‭นักเรียน‬‭นักศึกษา‬‭หรือ‬‭ผู้‬‭อื่น‬‭ที่‬‭มี‬‭ความ‬‭สนใจ‬‭เกี่ยว‬‭กับ‬‭การ‬‭สร้าง‬‭ความ‬‭ฉลาด‬

‭รู้‬‭ทาง‬‭วิทยาศาสตร์‬ ‭งาน‬‭ศึกษา‬‭วิจัย‬‭นี้‬‭มี‬‭ศักยภาพ‬‭ใน‬‭การ‬‭แสดง‬‭ให้‬‭เห็น‬‭ถึง‬‭หนึ่ง‬‭ใน‬‭มุม‬‭มอง‬‭ที่‬‭ว่า‬‭สังคม‬‭จะ‬‭สามารถ‬

‭พัฒนาและเติบโตขึ้นได้ผ่านการสร้างความฉลาดรู้ทางวิทยาศาสตร์‬
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1. Introduction
Equipping a population with scientific literacy in order to tackle current and future

challenges often improves a society in both technological and economical aspects, as adequate

scientific literacy is a key ingredient of a successful and well-developed country. Modern life

would not have been as convenient without science, yet society still lacks a sufficient level of

scientific literacy or understanding of science (Espinosa, 2015). The ability of individuals to

apply scientific knowledge helps them to make informed decisions, allowing them to analyze

information critically, and evaluate the integrity of the information.

The practical application of scientific knowledge helps develop technological

advancement and competition as well as drive economic growth on a global scale. Countries

with high scientific literacy and relatively stable economies often develop innovative

ecosystems, which attract investment and encourage entrepreneurship. For instance, Silicon

Valley’s success is deeply rooted in scientific and technological investments, which in turn, lead

to advancements in various industries ultimately contributing to economic growth in the area

(Morrison, 2023).

Although science is considered an important discipline in Thailand, public scientific

literacy is still inadequate (Chen et al., 2019a). Thai youth are academically encouraged to study

science, but the value of science outside of the classroom is not recognized by most of the public,

since there are few scientific professionals. It is evident that Thai students have low scientific

literacy, as the latest Programme for International Student Assessment (PISA) has Thailand

ranked 58th for mathematics and science scores among 81 countries (Bangkok Post, 2023). The

science score in PISA is meant to measure the level of scientific literacy of a 15-year-old in
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applying scientific knowledge to identify questions, gain new knowledge, explain scientific

phenomena, and conclude (OECD, 2023).

There are a few issues to be studied in order to thoroughly understand the problem of low

public scientific literacy. The public’s access to scientific content and information can be limited

in terms of both quantity and quality (Chen et al., 2022). Up-to-date information is scarce and

often perceived as uninteresting. In addition, the terminology of content is often too specific and

difficult for the audience to completely understand. It is not easy for people without a scientific

background to understand scientific content. This can discourage the public’s interest in further

pursuing science.

The sponsor of this project is The Principia, a media group made up of scientists,

educators and academics, who has attempted to address this shortfall in scientific literacy by

posting articles and short form content on their social media about recent science events.

Additionally, they participate in and host larger science events, such as the Science

Communication Festival in 2023. However, these efforts have not been enough due to the pause

in gatherings during the COVID-19 pandemic, no previous opportunity to reach out to youth and

The Principia not having access to feedback regarding prior initiatives. The Principia is looking

for more innovative ways to engage students in science to promote lifelong learning. With our

approach, not only do we have the opportunity to engage youth with science but we continuously

assess our efforts to gather feedback from the students.

The goal of this project was to assist The Principia in improving scientific literacy among

Thai youth in grades 10 through 12. First, we collected data to understand students’ current

interest in science. Then using that data, we identified and developed key Inquiry and Project
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Based Learning principles. Using these principles, we designed and hosted an interactive science

focused event to engage youth and increase interest in science. Our event had a total of 42

students that were split into two groups; each group experimented to come up with scientific

concepts from their observations. Finally, based on the post-survey data we collected, and

performance of our event, we created a sustainability plan for The Principia to share our

recommendations for increasing youth interest in science through interactive workshops. Due to

the time constraints of our project, we were only able to host one event but the recommendations

from the research conducted through this interactive science workshop should continue to have a

long term impact on students’ scientific literacy and interest. Our project should positively

influence upper secondary students by increasing their interest in science which should improve

scientific literacy.
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2. Background
Humans establish policy, create technology, develop curricula and manage budgets for

organizations in which a system is in place and a group of people is either represented or

impacted. The educational system universally is no different. This chapter discusses scientific

literacy and communication, the education system in Thailand, current efforts to build scientific

literacy, the perception of science education, and encouragement to improve the perception of

science as well as The Principia’s role in improving scientific literacy to increase people’s

understanding of and interest toward science.

2.1 - Scientific Literacy

Murcia (2006) illustrates scientific literacy as three interacting elements: scientific terms

and concepts, the nature of science, the interaction of science with society. This can be

illustrated as in Figure 1.

Figure 1: Interacting Elements of Scientific Literacy
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Scientific terms and concepts are defined as the knowledge that is required to understand

specific phenomena in our daily lives and will continue to be required for the next decade. This

also includes knowledge and concepts that are required to participate in public decisions

involving scientific developments.

Lederman and Zeidler (1987) define the nature of science as “the values and

assumptions inherent to the development of scientific knowledge” (p. 3). The values mentioned

by Lederman and Zeidler are the values from the Nature of Scientific Knowledge Scale (NSKS)

by Peter A. Rubba (1976). NSKS uses six characteristics when defining scientific knowledge.

These are listed in Table 1.

Table 1: NSKS Scientific Knowledge Characteristics

Amoral the knowledge itself cannot be characterized as good or bad

Creative the knowledge is a product of human intellect and creativity

Developmental
the knowledge is never fully proven as more research, experiments,
and testing can always be done to further increase the validity of the
knowledge or even disprove it

Parsimonious the knowledge is explained as simply as possible/needed

Testable the knowledge can be empirically tested

Unified the knowledge also contributes to other disciplines

The third element of scientific literacy, the interaction of science with society, is the

application and implementation of scientific knowledge in our daily lives and how it can affect

society (Kolstø, 2001). Knowing how to apply scientific knowledge and its impact on society is

also an important part of being scientifically literate.
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2.2 - Science Communication and its Importance

The National Academies of Sciences, Engineering, and Medicine (NASEM, 2017)

define science communication as exchanging scientific information to accomplish a predefined

goal. The report identified five goals for communicating science, shown in Figure 2.

Figure 2: NASEM Goals for Science Communication

2.2.1 - The Importance of Science Communication

Jucan and Jucan (2014) argue that since public funds are used to support scientific work,

scientists have an ethical obligation to produce intelligible and factual information, while

declaring the value and social implications of their work. Scientists should also ensure the

public’s awareness regarding their work. Treise and Weigold (2002) discuss that effective

science reporting may be the only way that people can learn about new developments and

innovations. In this context, science communication informs the general public about what is

happening in science news while providing greater context for scientific activities such as

research and experimentation. Effective science communication also provides the public with

information that is important when forming opinions about science-related public policies.
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2.2.2 - Communicating Science Effectively

There are many factors that make effective science communication difficult. The

NASEM (2017) mentions that the nature of scientific information itself makes science

communication more challenging. While scientific knowledge is usually reliable as it is

reproducible and peer-reviewed, scientific findings can also be incomplete, unclear, and their

utility may not be outright obvious. As mentioned previously, scientific knowledge is

developmental, so what is considered a fact today may be disproven in the future, causing doubt

and skepticism in the public.

Science communication traditionally focuses on the transfer of information and its

efficiency. While these two aspects are important to keep in mind, there is much more to

effective science communication than transferring information efficiently. A report by Kaiser et

al. (2014) introduces eight topics science communicators should keep in mind when reaching

out to a wider audience, described in Figure 3.
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Figure 3: Key Topics for Science Communicators

2.3 - Careers in Science

When considering scientific literacy, it is important to have a large enough scope that

encompasses all the careers that could involve scientific literacy. Scientific literacy includes

having many different skills in the scientific field such as critical thinking and evidence-based

reasoning. In Thailand, career data from the National Science Technology and Innovation Policy

Offices shows that while the workforce totals about thirty-nine million, only about three million

people work in the science and technology field (Koomtong, et al., 2014). Additionally, a

majority of the three million people in the science and technology workforce only have an

education up to junior high school. This lack of highly-educated people in the science workforce

can be connected to science education in Thai high schools.
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2.4 - Education in Thailand

The Ministry of Education in Thailand mandates nine years of basic education, also

granting an optional preschool background starting at age three. Once a child turns six, they are

enrolled into a primary educational institution usually with an academic calendar from June to

March. Education in Thailand is divided into primary school (Grades 1-6), lower secondary

(Grades 7-9), and upper secondary school (Grades 10-12) (Ministry of Education, 2008).

Not all upper secondary students have the same level of science education. At the upper

secondary level, students must choose a study plan from five disciplines, shown below in Figure

4 (Plook TCAS, 2022).

Figure 4: Possible Disciplines for Upper Secondary Students in Thailand
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It is important to consider a student’s study plan, as a student’s interests and background

are greatly influenced by this choice. Additionally, these concentrations affect a student’s future

path in university and a future career.

2.4.1 - Teaching Styles

There are different approaches to teaching, one that is teacher driven and the other that is

inquiry based. The latter promotes inquiry, project and problem-based learning which highlights

the scientific literacy approach that our team plans to build upon, while the other method focuses

on memorization and assessment-driven learning. There are five phases in inquiry based learning

outlines in Figure 5 (Pedaste, et al., 2015).

Figure 5: Phases of Inquiry Based Learning

The purpose of the phases is to encourage students to learn concepts through discovery and

discussion. The Institute for the Promotion of Teaching Science and Technology aims to change

teaching styles to leave lecture-based teaching behind and focus more on inquiry-based teaching.

However, the push towards improving teacher training has not yet taken place. Furthermore,

there is currently a gap between the policy makers for the curriculum and teachers when

addressing what to teach and how to teach it (Kolstø, 2001).

One model of inquiry based learning uses Johnstone’s Levels of Representation to

describe the types of learning that helps students succeed (Wicaksono, 2022). They are primarily
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used to describe chemistry-based lessons, but can be adapted to other concentrations. The three

levels of representation are described in Figure 6.

Figure 6: Johnstone’s Three Levels of Representation

The use of all 3 levels of representation allows for a complete understanding of the topic, while

engaging the student in an inquiry-based approach.

Another teaching style utilizes Project Based Learning (PBL) which is a “teaching

method in which students learn by actively engaging in real-world and personally meaningful

projects” (Buck Institute of Education, n.d.). PBL has multiple key concepts, displayed in Figure

7, that requires students to use critical thinking to produce a product or presentation.
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Figure 7: Project Based Learning Teaching Practices, Buck Institute of Education

In addition to great outcomes in the classroom, project based learning has been shown to

significantly improve students’ life long skills in problem solving, developing ideas, teamwork,

and communication (Heinricher, et al., 2013).

2.5 - Perceptions and Challenges to Public Science Literacy in

Thailand

Currently in Thailand, the public perception of science is poor (Chen et al., 2019a).

Science is perceived simply as a means to an end; which is to pass the entrance exams for higher

education. Also, there is poor communication of current scientific issues to the general public

(Chen et al., 2022). As a result, Thai youths are unaware and unable to perceive the benefits of

learning science. Many Thai people perceive science to be important, but feel that it is too
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difficult, and/or do not have much interest. Therefore, the scientific literacy of the general public

is not high. The major challenges to improve science literacy in Thailand described by Chen are

outlined in Figure 8.

Figure 8: Challenges to Improving Scientific Literacy in Thailand

The result is that Thailand is ranked only fifty-eighth among eighty-one countries in the PISA

which is considered below the global standard even though Thai students spend more hours in

school than other countries in the world (Institute for the Promotion of Teaching Science and

Technology [IPST], 2006, 2018)

2.5.1 - Barriers to Science Education

The Thai youths in the survey conducted by Chen et al. (2019b) saw that there are three

main barriers to science education, outlined in Figure 9.
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Figure 9: Barriers to Science Education in Thailand

However, the survey results also show that communication about topics in climate change,

energy, and biotechnology was strong, indicating that there is a desire from students to learn

about science concepts that fit their interests. The students require information that is easy to

understand and fits their interests.

2.6 - Current Efforts to Build Scientific Literacy Among Thai Youths

According to Miller (1983), the most effective place to start expanding public scientific

literacy is in elementary and secondary schools, so this project will focus on secondary school

students, specifically grades 10-12. To build scientific literacy among youths, various methods

should be used to make the content easier to understand. These methods include considering the

students’ background, explanations with simple language, providing examples, and using media

for extra learning (Suwarat & Chanunan, 2023). This would increase the students’ confidence

since they’ll be able to better understand science and they’ll realize that it is not so complicated

to get into the science field. Activities, projects, and challenges that aim to inspire, encourage,

and promote science to the public will help overcome the barriers mentioned previously and
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make science more accessible (Chen et al., 2019a).

2.6.1 - The National Science Museum

The National Science Museum (NSM), a state enterprise located in Pathum Thani (North

of Bangkok), aims to increase public interest and awareness in science and technology (Chen et

al., 2019a). The NSM currently operates four museums, with a fifth one under construction.

They also offer online tours of their museums so the public can access the museum from the

comfort of their own homes (The National Science Museum, n.d.). The NSM has a Youtube

channel that hosts various science programs that are suitable for a wide variety of audiences.

Other than museums, the NSM also operates a learning center called “NSM Science

Square” in Ratchada, Bangkok. The learning center offers various activities that encourage

lifelong learning and provide families with educational experiences. The NSM has an online

store that sells items that will make science enjoyable for children like toys, craft kits, and

experiment kits.

2.6.2 - National Science Festival of Thailand

Organized by the NSM, The National Science Festival of Thailand (NSFT) is an annual

two-week event that aims to “promote science, encourage learning, and prove that science is for

everyone” (Chen, 2014, p. 1). The event is able to bring in a large audience due to the spectacle

of the exhibits and still provide an educational and enriching experience. The various activities

available to attendees ensure that there is something enjoyable for everyone, regardless of age or

interests. Examples of these activities are shopping, competitions, and workshops.

The NSM has two strategies to attract visitors who are not already interested in science.

The first strategy is to offer visitors fun and interesting experiences with science. Certain topics
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such as “Light and Laser” can be made into an exhibition booth. This method of presentation

makes it more appealing to visitors. In order to make the experience more appealing and

relevant, trending topics and issues are used as the theme of these particular exhibitions. The

second strategy is to have famous young actors as the fair hosts to draw in younger audiences

and make science seem less intimidating and more inclusive (Chen, 2014).

2.7 - Encouraging Youths to Become Science Communicators

In order to encourage youths to become science communicators, they need to see science

as a source of achievement and wonder. Encouraging youths to become science communicators

can affirm those who already have an interest in science and benefit others who are not

interested in or struggle with science. Having youths become science communicators gives their

struggling peers a more relatable guide and makes science seem less intimidating.

FameLab is a communication competition to encourage and support students as science

communicators (British Council., n.d.). In FameLab, contestants are to engage and entertain the

non-scientific audience by giving short presentations about the latest scientific research topics in

a way that the audience can easily understand. FameLab provides contestants with an intensive

masterclass to improve their science communication skills. FameLab not only builds on

contestants' communication and presentation skills, it also develops a network of future science

communicators. FameLab was launched in Thailand in 2015 and is held annually. The NSM, a

long-standing partner, has been the program organizer since 2022. FameLab contestants are

older than the target demographic for this project, but there is a spin-off project adapted to fit in

a school setting that we can take inspiration from.
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2.8 - The Principia

Our sponsor, The Principia, produces articles on their Facebook page and their website

regarding science and technology with the intention of igniting passion among Thai youth. They

cover a wide variety of scientific topics such as physics, chemistry, technology and more,

essentially covering the topics that fall under the main core of the science curriculum. Their

content is created by their team members who have relevant experiences and diverse

backgrounds as educators and scientists in various fields. The Principia team members each

specialize in a small range of topics.

The Principia team has organized many online and offline events to help make science

more accessible. Their projects mainly focus on science communication and science

engagement. An example of their efforts in promoting good science communication was a

lecture they held at Kasetsart University (see Srivilas, 2023a, for more detail). The lecture

covered the concept and importance of science communication, methods for communicating

effectively, and career options that differ from the norm for science graduates like scientists,

researchers, or professors. An example of their efforts in science engagement was a workshop

they held at the Bangkok Design Week 2023 (see Srivilas, 2023b, for more detail). In this

workshop, they discussed game-based learning, gamification, and the advantages of using

games as an educational tool. They even gamified a section of their workshop in order to

encourage bystanders to join the workshop. Their biggest project, to date, is organizing the

Science Communication Festival 2023 (Science and Art: ศาสตร์และศลิป์; see The Principia, 2023,

for more detail). Previously, the youngest audience The Principia team had worked with were

university level students. They now are looking to target younger audiences and plan to create a

project that is specifically for Thai youths.
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In addition to hosting events, The Principia spreads awareness about their content

through various social media platforms. While these posts do convey interesting information,

their posting frequency and style could be improved. Studies show that many secondary

students utilize social media to get their news (Ku, et al., 2019). The Principia is present on both

Facebook and Instagram, but could increase their engagement by exploring different content

types. More interactive posts such as videos, polls, and giveaways have been shown to attract a

wider audience (Ryhänen, 2019). Attracting a larger audience can create more opportunities for

the public to learn about science and build their scientific literacy.

2.9 - Scientific Literacy Leading to a Better Society

Scientific literacy plays a key role in shaping society. It allows people to be

knowledgeable and make well-informed decisions, bridging the gap between scientific

knowledge and public understanding (Garbazcz, n.d.). Science is involved across various fields,

from technology, and communications, to industry, emphasizing its importance in everyday life

and culture (Espinosa, 2005). Acknowledging its importance extends beyond technological

advancements, as it has enormous economic implications.

Individuals are able to make informed decisions when being scientifically literate.

Misconceptions were revealed in surveys conducted by Oklahoma State University about DNA

on food labels (Garbazcz, n.d.). In the survey, people were asked about whether “DNA” needed

to be included on food labels. Half of the respondents wanted the food to be labeled if DNA

was in the food. This indicated that they did not understand what DNA is since DNA would

surely be contained in food prepared from plants or animals. This lack of awareness leaves the

respondents vulnerable to misinformation. Having general scientific knowledge as well as being

scientifically literate enables critical analysis, accurate evaluation of information, and informed
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decision-making.

In addition, after the COVID-19 pandemic, the importance of scientific literacy in

addressing global challenges has received a lot of attention. Research indicates that a decline in

global engagement with science subjects, along with concerns about cultural diversity issues,

emphasizes the need for diverse approaches in science education (Valladares, 2021).

Transforming science education from just general knowledge to including engagement in, for

example, social science activities is crucial to help individuals cope with current and future

global challenges effectively. Scientific literacy not only allows people to make informed

decisions but also helps people generate ideas to solve problems effectively.

Furthermore, scientific literacy is tightly linked with human history and cultural heritage

as it is the driving force for the technological advancements of humanity, such as steam engines

(Espinosa, 2005). Scientific literacy initiatives across all age groups can help to create a strong

connection between individuals in society and scientific knowledge (Garbazcz, n.d.). In addition

to enriching its cultural heritage, by promoting an appreciation for the cultural relevance of

science as well as improving scientific literacy, society can build a strong foundation.

Lastly, investments in scientific research consistently yield high economic returns,

averaging 30% annually over the last 50 years, according to the studies referenced from the

Committee on Economic Development and the U.S Congress’ Science Committee (Espinosa,

2005). Technological innovations derived from scientific discoveries illustrate how scientific

literacy can create innovation, drive economic growth, and create employment opportunities.

Society can benefit from both technological advancements as well as economic growth through

improving scientific literacy in populations.
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2.10 - Summary

Scientific literacy can be defined as having a broad, but practical knowledge of science.

Science communication is the act of sharing scientific knowledge and information, while science

engagement refers to the interactions between the scientific community and the general public.

Both science communication and science engagement tie into scientific literacy, and are essential

for a well-informed society. Effective science engagement should ensure that the public is

interested in science, while effective science communication should further ensure that the public

is knowledgeable and up-to-date.

The structure of Thai education influences students’ interest in science. A student's

concentration in the upper secondary level will affect their interest in the science field.

Additionally, the teaching style of different teachers and schools will impact a student's interest

in science, and their overall willingness to pursue a career in science. Efforts to increase interest

in science already exist in Thailand via museums, scientific experiences for all ages, and

opportunities to connect with like-minded individuals.

With our target demographic in mind, it is important to recognize that the reason

teenagers stray away from science is due to the disinterest curated from different factors.

Academic, scientific challenges presented in an outdated manner create a less enjoyable

experience for students possibly contributing to a disinterest in a subject. Youth in general show

some interest in science within their daily lives, so presenting topics that align with their interests

in a simple manner should increase their understanding and heighten their motivation to engage

with science.
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Improving scientific literacy may lead to a better society as a scientifically literate public

could make more informed decisions regarding public policies. A scientifically literate society

can benefit the economy by leading to more technological advancements and innovation.

Increasing scientific activity like research would create more investment opportunities.

All the methods and examples that were discussed in this chapter will help us develop an

effective strategy to help The Principia team expand their reach to younger audiences.
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3. Methodology
The goal of this project was to assist The Principia in improving scientific literacy among

Thai youth in the upper secondary level. In order to achieve this goal, first we collected data to

understand students' current interest in science. Then using that data, we identified and

developed key Inquiry and Project Based Learning principles. Utilizing those principles, we

designed and hosted an interactive science event to engage youth and increase science interest.

Finally, we created a sustainability plan for The Principia so they could continue building

scientific literacy among Thai Youth. In this chapter, we describe the methodology we developed

to gather and analyze the perspective of our target population.

Figure 10: Project Objectives

3.1 - Objective 1: Current Science Interest

Measure the current scientific interest among Thai youth.

In order to evaluate our target population’s interest in science, we needed to collect data

from the students. Focusing on upper-secondary students, we collected both quantitative and

qualitative data in survey format. We also evaluated current efforts to increase students’ interest

in science. Collecting quantitative data allows us to compare data over time, while qualitative
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data provides more open responses that can be evaluated to identify trends. Evaluating current

efforts, we identified what was working well for students, and what still needs improvement. In

order to collect data from students, we created and distributed surveys to the students via QR

code. In order to evaluate current efforts, we observed preexisting events that targeted the same

population. Survey questions were based on the following research questions used to establish

our information needs.

● What currently interests students in science?

● How do students receive science information?

● How do students prefer to learn?

3.1.1 - Surveys

Surveys were chosen as the primary method of collecting data as they maintain

objectivity and offer flexibility for participants to respond. Using our research questions, we

formulated survey questions specific to student knowledge, interest in science, their social media

usage, and their learning style. Additionally, survey questions were developed based on a 2007

study that evaluated students’ attitudes towards science (Barmby, et al., 2007). The researchers

developed questions that evaluated a student’s learning in school, outside of school, and their

future participation in science. They found that this model was effective in evaluating a student’s

attitude towards science. A full set of questions asked in the surveys can be found in Appendix

B.

The questions regarding science were used to gauge students’ overall interest in science

and how they believe they could become more interested whereas questions pertaining to social

media were used to determine the best method of advertising our event. Furthermore, we asked
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about learning style to determine what type of solution we should implement to improve

scientific literacy.

Our survey was created using Google Forms and was available in both English and Thai

for a user-friendly experience. Additionally, the survey was broken into multiple sections,

including a consent section, general questions, event-specific questions, and contact information.

The survey used a combination of multiple choice, and open-ended questions that covered all of

the previously mentioned topics.

3.1.2 - Distribution of Surveys

In order to access our sample population, we took advantage of several existing events

hosted by Chulalongkorn University that were tailored to upper secondary students. These events

are listed in Table 2.

Table 2: Survey Distribution Events

Date Event

12/1 BSAC Admissions Interviews

20-21/1 Chulalongkorn University Open House

24/1 MIT Nobel Laureate Guest Speaker (Quantum Dots: Discovery &
Synthesis)

27-28/1 Chem See You Camp

Each of these events, located at Chulalongkorn University, created an opportunity for us to

collect students' names and emails so they could be contacted with details on the scientific event

we were planning to design. In addition to collecting contact information, at the events following

BSAC admissions interviews, we started collecting pre-survey data to collect qualitative data.
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The Open House event also included several lab sessions for the students, which we observed.

This process is described in Section 3.2. Following the Open House event, we started promoting

our sponsor, The Principia. Students who completed our survey received a promotional keychain

from The Principia.

In addition to interacting with students at these events, we also were able to distribute our

pre-survey through our sponsor’s networks. Some members of The Principia also work in the

education field, and have connections with local high schools. Therefore, they were able to

distribute our survey to more students through their contacts.

3.1.3 - Use of Collected Data

The responses collected from the surveys helped formulate ideas for our event, taking

into account how our target population learns, and what sparks their interest in science. Through

categorizing the data, we could identify trends and develop learning principles that we wanted to

highlight in our event.

Due to the language barrier, only half of the team was able to efficiently communicate

with our target demographic. This prevented the team from working at our highest capability

since there was a delay in translations and missed opportunities if our Thai team members were

already busy speaking with another student. Additionally, with 75% of our team being male

foreigners, there was a concern of seeming unapproachable to the Thai students due to the

potential difficulty in promoting inclusivity. Keeping these difficulties in mind, we were able to

alleviate any challenges through the use of Thai language, professionalism, and greeting students

with a smile. The data collected provided insight into student interest as well as potential ways to

engage more students into science.
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3.2 - Objective 2: Learning Principles

Develop Inquiry and Project Based Learning Principles

From our research regarding inquiry and project based learning, the pre-surveys conducted to

understand current student interest as well as our lab observations of students engaging with

scientific concepts, we developed these key learning principles that would drive our goal of

building scientific literacy among Thai youth.

Our first activity was to observe groups of upper secondary students who participated in lab

activities during Chulalongkorn University’s Open House event as well as during Chem See You

Camp. A few of our team members observed the lab and workshop activities that were taking

place at both events.

For both events, the same team members observed each activity as well as took notes the

same way. The team members who watched the Open House lab activities took notes on many

different aspects. We took notes on how the facilitator communicated and engaged with the

student as well as observed students’ reactions while listening in on their conversations. We did

not interview or directly talk to any students during the observation, as we did not want to

interfere with the activities. In addition, we noted the content of the lab itself and how the

material was presented (e.g. if the principles were explained before or after the experiment was

completed). We then compared both observations and noticed that the Open House chemistry lab

had more positive remarks compared to the microbiology lab.

Once we established what interests students, the next challenge was to innovate unique

and user-friendly activities that would be simple yet exciting while providing familiarity to

students for further engagement in science. The principles created to “defeat” this challenge were

a combination of inquiry based and project based learning principles found within our research
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that prioritized hands-on learning, simplified complex concepts through familiarity and tested the

theory. Hands-on learning is vital to the students’ education as it keeps them engaged while also

allowing students to utilize more than one of their senses as they discover new concepts and

theories (Bögeholz, et al., 2009). Furthermore, it's essential to simplify complex concepts,

otherwise students will be left confused and with a disinterest to learn about such topics. One

method to simplify difficult concepts would be through relating them to real life scenarios that

students face. By relating difficult concepts to reality, students should be able to illustrate the

concept clearly. Once the concept had been understood, we tested how well students have

absorbed the information. Rather than distributing an exam, we opted for a presentation route as

studies show that exams do not measure intelligence for most students, just memorization, nor do

they account for students’ anxiety. Through a presentational format, students presented their

findings while practicing effective scientific communication.

While creating these principles, we understood that we were encased into an eight week

period to comprehend the current youth interest in science, innovate and implement engaging

activities in order to analyze the data to create a solution for our sponsor. There were many

moving aspects and factors that we wanted to address in regards to student interest in science as

well as scientific literacy and communication but we had to focus on an attainable goal for the

time constraint of our project. Despite diving deep into the idea of engaging students in science

concepts and increasing their interest, we ensured a realistic and sustainable solution for The

Principia given our timeframe.

3.3 - Objective 3: Event

Design and host an event utilizing learning principles to engage youth and increase

scientific interest
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Knowing the student's perspective on science as well as their interests allowed us to craft

an engaging and interactive event that displayed new scientific concepts for them to explore. The

event would catch the attention of students, teach them scientific concepts as well as build their

scientific communication skills. To determine how we would catch the attention of students, we

implemented a hands-on experiment that would explore a scientific phenomenon that they had

not yet learned about. With one of our sponsors being an educator to upper secondary students,

we discovered the topics studied in science. Furthermore, students were given the option of

choosing from two experiments covering different topics.

The first experiment would focus on electrochemistry. The students would use electricity

to deposit one metal onto another, by means of a process called “electroplating.” The students

would easily connect a copper electrode to a keychain immersed in a solution of copper nitrate to

a power supply, and the keychain will begin to be coated in copper. This experiment has a

relatively simple setup so that the students could perform it without much difficulty. Also, it

gives the students different variables to experiment with, making it more engaging. For example,

they could vary the metal to be coated onto the keychain and observe how it affects the coating

process in terms of speed of coating and the visible color of the coated metal. Additional details

about this experiment can be found in Appendix J and Appendix K.

The other experiment would focus on the concept of surface tension. In this experiment,

the students would test the ability of different surfactants to reduce the surface tension of water

by using them to propel a boat of their own making forward. This experiment is easy to perform

and so safe that the students could even perform it in their own homes. Additionally, this

experiment also gives the option for the students to choose variables. For example, they could

vary the surfactants used and see how they differ in terms of how far the boat is propelled
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forward. This could later be related to the chemical structures of these surfactants, giving a

chance to teach the students some chemistry concepts. Also, they could vary the shapes of their

boats and again see how the shape affects the distance traveled by the boat.

Utilizing an inquiry based learning methodology, guiding questions led the students to

discover the theory behind the experiment. The effectiveness of this method of teaching was later

tested by allowing the students to use the theories that they just learned to target a specific

problem that they see in their everyday lives and use the theory that they learned to conceptually

come up with a product that could potentially solve that problem. Lastly, they were given the

chance to practice scientific communication by pitching their ideas to a panel of judges. The

judges for the pitch were university professors that are highly experienced and specialize in the

areas of the experiments that the students just performed, as well as a representative from The

Principia.

About a week before the event, the judges were provided with a rubric that we developed

so that they would be able to fairly and accurately assess the students. The rubric, as seen in

Appendix L, was divided into four categories, content, clarity, presentation, and organization.

These categories allowed for the evaluation of the student’s ability to understand the concept, as

well as explain it to an audience.

3.4 - Objective 4: Sustainability Plan

Create a sustainability plan for The Principia.

We decided that the best method of delivering our results to The Principia was through a

sustainability plan. A sustainability plan in regards to a project is a document that describes how

a project can be sustained for a long time (Wieners, 2021). In our case, we created a
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sustainability plan for The Principia that outlines our solution to how to continuously increase

scientific literacy of Thai youth.

We chose to create a sustainability plan because it clearly outlines each part of the

initiative, and can be broken into multiple sections that can be focused on independently.

Additionally, the sustainability plan model not only examines the project itself, but also the

effects it has on The Principia, and the surrounding community.

A sustainability plan can include many different elements that contribute to the overall

plan. We chose to focus on the following elements to create recommendations (Morfaw, 2014;

Wieners, 2021). Firstly, mission refers to having a coherent purpose or goal for the organization.

Evaluation includes having a strong method to evaluate success. Adaptability refers to the

ability to adapt to changing circumstances. Scalability on the other hand refers to the ability to

scale capacity or capabilities up or down. Integration focuses on being able to integrate with

existing systems such as a school curriculum. Finally, community examines the support from the

community for a given project. The selected elements highlight some of the values that are

important for The Principia and those that will encourage the continued success of our initiatives.

An additional part of our sustainability plan for The Principia includes a comparative

analysis of their Instagram account. Specifically, we examined their account’s reach,

engagements, and followers over a seven day period to determine if interactive workshops

increase social engagement. This period was chosen to start three days before our event, and end

three days after the event in order to measure the impact an interactive workshop had on their

social media engagement. In addition to our event, The Principia was also hosting another event

within that time frame, allowing us to further examine the effects of these types of initiatives.
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The data collected from Instagram allowed us to make specific recommendations regarding how

The Principia should pursue their social media engagement.
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4. Results

Our goal was to assist the Principia build scientific literacy among Thai youth. Every step

in the process focused on a specific objective. Through our lab observations and survey data

collection, we developed the following findings regarding current scientific interest levels,

learning principles as well as factors relating to student engagement within interactive

workshops.

4.1 - Pre-Event

Finding 1: Publishing content on Instagram will reach upper secondary students

Instagram is the most popular social media platform among upper secondary students.

Out of 181 pre-survey responses, about forty-seven percent of students utilize Instagram the

most, with YouTube and TikTok running a close second place at seventeen percent, shown in

Figure 11.
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Figure 11: Percentages of Most Used Social Media Application (N = 181)

Out of the sample population utilizing Instagram the most, seventy percent of Instagram users

spend four or more hours on the platform daily, shown in Figure 12.

Figure 12: Hours Spent Daily on Social Media (N = 181)

Since students spend the most amount of time on this platform, publishing palatable and

shareable content through Instagram will reach broader audiences. Some limitations this could

bring is that content on this platform may not reach the older generations.. Although this is a

possibility, content can still be produced on all social media platforms - the only difference is that

the audience on each platform will differ. Therefore, all generations could be targeted in order to

spread awareness about scientific literacy.
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After we held the event, we saw an increase in how many people saw The Principia’s post on

their Instagram and the number of people that engaged with their posts. We found that on the day

of the event, The Principia had a 446% increase of their impressions on their posts, meaning that

more people kept coming back to view their posts multiple times. Having high impressions on

your Instagram posts is a good sign that the posts are doing well, so the posts about our event did

very well compared to The Principia’s other posts. One note, however, is even though the reach

and engagement increased on the day of our event, they went back down to the levels they were

at before the event, and they did not gain any followers, so it seems that our event may not have

affected their Instagram page in the long run.

Finding 2: Hands-on activities that are fun and relatable increase interest in science

In order to increase interest in science, students should find it relatable, fun, engaging,

and hands on. Out of our 181 pre-survey responses, we found that 87% of our survey participants

were already interested in science. Following up, we then discovered that their interests stem

from science being fun, their passion for discovering the world around us as well as the

possibilities of human and technological advancement. Furthermore, when learning about the

different factors that could potentially increase interest in science, we found the responses to be

representative of the five categories shown in Figure 13.
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Figure 13: Response Categories for Students’ Interest in Science

Utilizing all this data collected, we found this method to increase interest in science

through hosting a hands-on and engaging event. A hands-on event is not the only method we

could have implemented based on the data that we gathered. For example, we could have created

an event that showcases news and discoveries in science and this type of an event could have

been equally or more effective to increase interest in science than the hands-on event that we

created.

Finding 3: Inquiry based learning is an effective method for students to learn

Based on our observations, we discovered that inquiry based learning is another effective

method to increase interest in science among youth. To understand how to teach students

utilizing inquiry based learning, we observed two different labs, in Thai, during Chem See You

Camp and Chula Open House that directly worked with secondary students. During these labs

we found the students engaged and excited to learn. We took note of what worked and what

didn’t so that we could implement the successes to our event. Through further discussion with

the participants and facilitators, we found the highest success rate for student satisfaction and

comprehension when the material had a storyline making the concepts relatable, had guiding

questions that allowed the students to come to their own conclusions as well as conducted

hands-on experiments. When speaking to the facilitators at these lab sessions, we also discovered

that these attributes displayed inquiry based learning. The guiding questions during the labs were

developing students' critical thinking skills.

Another manner of inquiry based learning allows students to think creatively. Through

the post-survey responses, we found that independence during experimentation leads to new
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theories. Eightyone percent of students enjoyed the freedom to experiment in the lab. Students

electroplated nails with zinc, copper and lead, only to decide which metal they would want to use

to coat their own keychain. Their responses stated how amazed they were by visually seeing the

object get electroplated which made them wonder how exactly electroplating worked. Students

mentioned how by creating a visual, hands-on representation before understanding the theory,

they were able to hypothesize and think more about electrochemistry.

Finding 4: Upper secondary students prefer visual and kinesthetic learning

Our next finding is split into two sections due to the different data collection time, but

can be narrowed down to upper secondary students preferring visual and kinesthetic learning

over auditory. While we were still gathering data to measure the current science interest among

youth, we found that 81% of the survey participants were visual learners seen in Figure 14.

Figure 14: Pre-Survey Responses for Type of Learner (N = 181)
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This data set consisted of 181 participants and came from various backgrounds. After

hosting the event, the post survey found that the students who attended were visual and

kinesthetic learners equally balanced out. The students registered for the event had already

known that a hands-on experiment would take place. Therefore, to no surprise, nearly all

students mentioned they enjoyed the practical aspect of the event and, when asked what we could

improve about the event, had mentioned more hands-on activities in the lab, a common theme

across post-survey responses. One response said “... This demonstrates how the process works,

creating a visual representation of electrochemistry for students to visualize and learn. There’s

nothing I don’t like about the lab but it would be better if we can do different experiments as

well.”

4.2 - Post-Event

Finding 5: Upper secondary students find electrochemistry more unique than surface

tension

Based on our pre-survey data, we found that students prefer electrochemistry due to its

uniqueness. Initially, for the event, we planned to host two activities so students would be able to

experiment with electroplating keychains or surface tension through soap boats. While

conducting the registration for the event, students were asked what concept they would prefer

experimenting with. Through registration, we found that eight percent of students chose the

electrochemistry experiment and the remaining twenty percent chose no preference. Those who

chose electrochemistry were the same as those who mentioned in their pre-survey responses that

electrochemistry was a new concept for them and could be a field they want to study. This

presented a challenge, as we had already planned to have two lab groups with twenty-five

students each, working on one of the two experiments. Regardless, since our goal was to increase
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interest in science, we decided to just do the electroplating experiment with all the students who

registered. In our pre-event survey, we discovered that students who had chosen electroplating

over surface tension found electrochemistry more interesting, unique and aesthetically pleasing.

Finding 6: Increased usage of accurate keywords indicates higher levels of scientific

literacy

In order to gauge how effectively the students were able to communicate their pitches,

which related to electrochemistry, we developed a list of keywords that corresponded to

electrochemistry (see Figure 15).

Figure 15: Selected Keywords in Student Pitches

We determined that the number of keywords utilized correctly, during a student's pitch,

led to them effectively communicating science which would indicate a higher level of scientific

literacy. Furthermore, of the ten groups that presented pitches, the teams in first and second

place had the highest percentage of keywords used accurately at forty six percent whereas the

third place team was at thirty-eight percent. Compared to the team that had the lowest score from

the rubric, there was a twenty-three percent difference in usage of correct keywords. However,

the percentage use of keywords is not the only way to quantify the students' science literacy; For

example, we could have performed a more traditional exam to see how much of the concept they
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understood but we did not go in this direction as we wanted to keep the event fun and interactive.

Additionally, we found that the category with the highest average score on the rubric was

content, meaning that all students that attended comprehended the concept of electrochemistry.

Finding 7: Enthusiastic hosts and comfortable environments positively influence

student engagement when learning

To develop scientific literacy among youth, an enthusiastic host and comfortable

atmosphere will positively influence student engagement. Our post-survey responses gathered

that seventy percent of students felt the welcoming nature of the hosts created an atmosphere in

which the students could think critically and freely. Seventy-three percent of students felt

comfortable around the facilitators to ask them questions as well as implicitly learned. The

energy and passion that the hosts radiate will thus be influencing the learning of the students.

Finding 8: Collaboration creates opportunities to develop critical thinking skills

Through our observations during the event as well as from our post-survey responses, we

found that collaboration among peers increased critical thinking skills. Fifty-two percent of

students found that they learned more from discussing with one another about various concepts

in electrochemistry, were fascinated by their peers' pitches as they acquired intriguing

knowledge, and happy that they made connections. Additionally, after each presentation, groups

were asked in-depth questions regarding their product in which they had the ability to discuss as

a group to answer. This allowed audience members as well as presents to question and further

understand the concept. Event features like these lead towards students developing critical

thinking skills that will be useful for their futures.
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4.3 - Chapter Summary

Our findings demonstrate how to engage with youth in order to increase their interest in

science by presenting various activities that intrigue students. We discovered various approaches

that engage youth to be interested in science such as visual and kinesthetic learning

environments, enthusiastic and approachable hosts, and collaboration within groups. With these

discoveries in mind, we conclude that engaging, hands-on activities that are taught through

inquiry based learning and promoted on Instagram will assist The Principia in building scientific

literacy among Thai youth.
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5. Conclusion & Recommendations
In order to improve scientific literacy among Thai youth, we can increase interest in

science through engaging workshop events that highlight unique concepts, and challenge

students to effectively communicate their ideas. Thus, we recommended The Principia to engage

with students through instagram, to utilize a variety of strategies to build scientific literacy as

well as to form partnerships with other organizations to strengthen their efforts.

1. Engage with students through Instagram

By analyzing how students best receive information, both socially and educationally, we

identified that the most efficient way to engage with students is through Instagram. The Principia

can increase interactions with youth by creating more engaging content, such as short videos or

polls. These methods can attract more viewers, greatly increasing The Principia’s reach. In order

to evaluate the efficacy of the Instagram initiatives, the insights and performance of the

Instagram account can be constantly reviewed to identify trends and growth.

2. A handful of strategies should be used to increase scientific literacy

Our survey responses indicated that the manner in which information is presented to the

students is very important. We recommend that at events that are designed for students, the

facilitators should remain the same throughout the entire event, and should create a comfortable

and enjoyable environment. Additionally, we recommend that guiding questions are asked

throughout the lesson and lab to further engage students and promote critical thinking. Finally, in

smaller groups, students are able to learn more efficiently both in terms of time management and

are more engaged during group discussions.
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The use of inquiry based and project based learning is very effective in teaching new

ideas and ensuring student success. Specific concepts that can be targeted include hands-on

learning, simplifying concepts, utilizing guiding questions, and highlighting applications to real

life. Implementing some or all of these strategies should greatly increase students’ interest in

science.

When researching the ways in which students best learn, we often found that hands-on

activities lead to the best results. As opposed to lecture style, interactive activities allow students

to experiment on their own, and form their own conclusions. Through a collective group

discussion, concepts can be explained to ensure accurate comprehension of the experiments

performed. These interactive activities can range from lab experiments to creative presentations

in small groups.

Another important consideration when encouraging students to become more interested

in science is the topic used. Utilizing the macroscopic level of representation, students are able to

connect more with the concept and form their own conclusions. Additionally, using a unique

topic requires students to use critical thinking to fully understand the topic.

It is important to create a low pressure environment for students to learn in. Often students are in

high stress classes that have larger consequences (exams, grades, etc.). However, low stress

environments are much more welcoming for students. We found that by creating a low pressure

environment, students were more engaged and willing to learn.

Lastly, any instructions for students should be stated clearly before the activity begins.

This is to ensure that students are not confused during the activity and that they perform the

correct tasks assigned to them. By doing this, the host can get the intended result from the

students and any data collected would be accurate.
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3. Form a partnership

As a concrete action that The Principia could take to sustainably further their mission of

increasing scientific literacy among youths, we recommend that The Principia find a partner

organization that has easy access to chemicals and labs so that they may conveniently host events

that include a hands-on experiment element. One such organization would be the Faculty of

Science, Chulalongkorn University. Through this project, The Principia already has experience

working with this organization and have successfully hosted an interactive science event. The

findings and data collected from this event could be used to propose a partnership that would be

mutually beneficial to both parties.

Table 3: Summary of Recommendations

Recommendation Details

1. Engage with students
through Instagram.

We recommend that The Principia focus on increasing their
presence and creating more engaging content to better attract
students. Additionally, when students enjoy their experience at
an event, they will share through Instagram, which will increase
social media engagement and attract new followers.

2. Increase scientific
literacy through
several strategies.

Based on the results from our event, survey responses, and prior
research we concluded that it takes several strategies to best
increase scientific literacy. We recommend that The Principia
focus on implementing these strategies in their events to achieve
optimal results.

● Present information in engaging methods
● Implement Inquiry and Project Based Learning
● Perform interactive activities
● Utilize unique scientific concepts
● Create a low pressure environment
● Make all the instructions very clear
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3. Form a partnership We recommend the Principia form a partnership with an
organization that has easy access to lab materials and spaces to
continue hosting events that include interactive experiments.

5.1 - Limitations

Several limitations arose throughout this project. Firstly, the language barrier was a large

hurdle to overcome. As we were working with students from various schools and programs, we

interacted with a mix of Thai and English speakers. This resulted in difficulty in communicating

ideas and instructions. However, this was overcome by being patient and relying on our Thai

partners to assist in discussions. In the future, forming a strong team of both English and Thai

speakers is very important.

Additionally, another notable limitation in our sample population was that many of the

students we interacted with were already interested in science, and sought out events similar to

ours. While this allowed us to understand why students are interested in science, we were unable

to access a population of students that are not already interested in science. Future research could

explore how our recommended initiatives affect students who are not initially interested in

science.

5.2 - Project Conclusion

The goal of this project was to assist The Principia in improving scientific literacy among

Thai youth in the upper secondary level. We found that the most effective way to increase

interest among youth was through engaging, hands-on activities that were taught through inquiry

based learning. To initiate improving science literacy, The Principia can connect with youth via

Instagram where they engage with the target demographic through stories, polls, or posts. By

implementing these recommendations, The Principia has the potential to improve scientific
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literacy among all youth in Thailand. These recommendations and potential improvement in

scientific literacy can provide an opportunity for The Principia to broaden their audience as well

as potentially increase the science workforce.
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Appendix A: Informed Consent Agreement for Participation

in a Research Study

Title of Research Study: Promoting Science Literacy Among Thai Youth

Investigator: Aman Hiregoudar, Amrit Kaur, Nicholas Kirby, Steven Oliner

Contact Information: gr-scilit-bangkokc24@wpi.edu

Sponsor: Principia Media

Introduction: Your child is being asked to participate in a research study. Before you agree,
however, you must be fully informed about the purpose of the study, the procedures to be
followed, and any benefits, risks, or discomfort that your child may experience as a result of their
participation. This form presents information about the study so that you may make a fully
informed decision regarding your child’s participation.

Purpose of the Study: This study focuses on the scientific literacy of high school students. The
purpose of this study is to promote scientific literacy in youth by gathering data through online
surveys.

Procedures to be followed: Participation in this study will include an online pre-survey not
lasting more than 10-15 minutes regarding their interest in science. Additionally, your child will
participate in an event (IonSpire Energizing Ideas) aimed at improving students’ interest in
science. The approximate duration of the event is 5 hours. This will include interactive
experiments, and a short presentation in small groups. Finally, students will participate in an
online post-survey not lasting more than 10-15 minutes.

Risks to Study Participants: Risks may include but are not limited to social or emotional
discomfort due to survey questions or presentations. A WPI Institutional Review Board has
reviewed and approved this study considering ethical considerations and the protection of human
participants.

Benefits to research participants and others: Benefits include being able to participate in an
interactive experiment, work with other high school students, and network with university
professors.

Record keeping and confidentiality: All records will be kept online utilizing the platform of
Google Forms in a password protected file and will stay anonymous. The information we are
looking to gather will be relating to student inspiration regarding scientific concepts and social
media usage. Records of your participation in this study will be held confidential so far as
permitted by law. However, the study investigators, the sponsor or it’s designee and, under
certain circumstances, the Worcester Polytechnic Institute Institutional Review Board (WPI IRB)
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will be able to inspect and have access to confidential data. Any publication or presentation of
the data will not identify you.

Compensation or Treatment in the Event of Injury: You do not give up any of your or your
child’s legal rights by signing this statement.

For more information about this research or about the rights of research participants, or in
case of research-related injury, contact:

Investigators: Email: gr-scilit-bangkokc24@wpi.edu

WPI IRB Manager: Ruth McKeogh, Tel. 508 831- 6699, Email: irb@wpi.edu

WPI Human Protection Administrator: Gabriel Johnson, Tel. 508-831-4989, Email:
gjohnson@wpi.edu

Your child’s participation in this research is voluntary. Your refusal to participate will not result
in any penalty to you or your child, or any loss of benefits to which you or your child may
otherwise be entitled. You or your child may decide to stop participating in the research at any
time without penalty or loss of other benefits. The project investigators retain the right to cancel
or postpone the experimental procedures at any time they see fit.

By signing below, you acknowledge that you have been informed about and consent for your
child to be a participant in the study described above. Make sure that your questions are
answered to your satisfaction before signing. You are entitled to retain a copy of this consent
agreement.

Study Participant (Child) Signature Date

Study Participant (Child) Printed Name

Participant’s Parent/Guardian Signature

Participant’s Parent/Guardian Printed Name

Signature of Person who explained this study Date
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Appendix B: Survey Questions
Qualitative Questions

● How did you hear about this event? (if applicable)

● Are you interested in the Faculty of Science?

● Why are you interested/not interested in the Faculty of Science

● What other faculties are you interested in?

● If you utilize social media, which platform do you use the most?

● How often do you spend time on social media daily?

● Do you follow any educational accounts? Which ones?

● What type of learner are you? Visual, auditory, read/write, etc.

● What do you think could increase your interest in Science?

Quantitative Questions

Rate 1 (Strongly Disagree) to 10 (Strongly Agree)

● Science Class

○ I find science class interesting

○ I look forward to my science class

○ Science is difficult to me

○ Practical/lab work in science is interesting

○ I would rather do practical/lab work than attend lectures

● Science Attitude

○ I would like to study science at university

○ I would like to get a job or career in science

○ I believe science and technology is important for society

○ I believe science and technology makes our lives easier
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Appendix C: Survey Results from BSAC Interview
Why are you interested in science?
ทำไมคุณถึงสนใจวิทยาศาสตร์
(10 Responses)
วทิยาศาสตรเ์ป็นสิง่ทีท่า้ทาย น่าคน้หา

I find it interesting and I want to become a doctor.

ชอบทำการทดลอง

วทิยาศาสตร​์เป็นวชิาทีศ่กึษาเกีย่วกบัธรรมชาติ ทัง้ในดา้นกายภาพและชวีภาพ สามารถนำไปประยกุต์
ใช​้เพือ่สรา้งสรรค​์นวตักรรม​ทีม่ปีระโยชนใ์นอนาคต

I love the idea of shifting reality to my will

It is interesting to learn about things that in our daily lives

เพราะรูส้กึวา่เป็นสิง่ทีส่ามารถเจอขอ้มลูทีu่pdateตลอด และเป็นศาสตรท์ีใ่ชเ้หตผุลและหลกัการทีต่รวจสอบและจับ
ตอ้งได ้

Cz science is more reliable than any other things, there’s prove of what have been invented. And there
are more things to be create and learn a lot more.

เพราะวา่น่าสนใจคะ่แลว้กช็อบอยูใ่น lab

Because science is fascinating like how chemical works and stuff

What other subjects are you interested in?
นอกจากวิทยาศาสตร์ คุณสนใจวิชาอะไรอีกบ้าง
(10 Responses)
ภาษาองักฤษ

Math

ภาษาองักฤษ

ประวตั​ิศาสตร/์ภาษา

Music, Artistry

English

ศลิปะ

Math, PE

english , music , other language class

Culinary art, math
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If you use social media, which platform do you use the most?
คุณใช้แพลตฟอร์มโซเชียลมีเดียใดมากท่ีสุด
(10 Responses)

How much time do you spend on social media daily?
คุณใช้โซเชียลมีเดียวันละก่ีช่ัวโมง
(10 Responses)

Do you follow any educational social media accounts? Which ones?
คุณติดตามช่อง/เพจท่ีมีเน้ือหาทางการศึกษาอยู่หรือไม่ ถ้าติดตาม คุณติดตามช่อง/เพจอะไรบ้าง
(10 Responses)
ตดิตาม studygram ใน IG แอพลเิคชัน่เตรยีมสอบตา่งๆ

AmoebaSisters(Youtube), Khan Academy(Youtube)

ตดิตาม พีล่าเต,้เด็กดี Twitter(x)

WiTcast

Nilered, That Chemist, Explosions&Fire, SciShow, Veritasium

Dekd, Aimmuno, NoteworthyMF

T-cas/dek-d/Interbooster

No

ignite

Nilered, Kurzgesagt
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What type of learner are you? Visual, auditory, read/write, etc.
คุณมีความถนัดในการเรียนรู้แบบใดมากท่ีสุด เช่น การเห็นภาพจริง, การฟัง, การอ่าน, อ่ืนๆ
(10 Responses)

What do you think could increase your interest in science?
มีอะไรบ้างท่ีจะสามารถทำให้คุณสนใจวิทยาศาสตร์มากข้ึน
(9 Responses)
การทำใหว้ทิยาศาสตรท์ีย่ากเป็นสิง่ทีง่า่ย

Onsite activities

ไดท้ำการทดลองสิง่ใหม่ๆ

การไดเ้รยีนรูม้ากขึน้เกีย่วกบัความรแูละการประยกุตใ์ช​้ในศาสตร​์ทีส่นใจ

more lab work ^^

Science news

All the cosmetics stuff makes me want to learn a lot more

teacher teach fun

Link science to daily life like how baking soda help cake become fluffy
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Appendix D: Survey Results from Chulalongkorn University
Open House
How did you hear about this event?
คุณทราบเร่ือง Chula Open House ได้อย่างไร
(28 Responses)

ทาง ig ของทาง Chula Open House ทางโซเชีย่ล

ทราบจากคณุครแูนะแนวทีโ่รงเรยีน From my friend

จากเพือ่นและครู เพือ่นชวนมา

ทางโรงเรยีนแจง้ขา่วสารใหท้ราบ เพือ่น

ทราบจากทางFacebook เพือ่น

by social media เพือ่น

จากเพือ่น Ig

Ig เจอเพจ cuopenhouse

ผา่นทางโรงเรยีน Instagram

รูผ้า่นเพือ่น เพือ่นชวน

จากเพือ่น ไอจี

เพือ่น อาจารยท์ีจ่ฬุา จากเพือ่นรุน่พีแ่ละไอจอีพฮจฬุา

จากเพือ่ร ในไอจี

Tiktok การเพราะเชือ้โรค

What grade are you in?
ปัจจุบัน คุณศึกษาอยู่ในระดับช้ันใด
(40 Responses)
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Are you interested in the Faculty of Science?
คณุสนใจคณะวทิยาศาสตรห์รอืไม่
(38 Responses)

Why are you interested/not interested in the Faculty of Science??
ทำไมคณุถงึสนใจ/ไมส่นใจคณะวทิยาศาสตร์
(39 Responses)

สนใจเพราะวา่มหีลกัสตูรทีอ่ยากจะเขา้กค็อื วทิยาการ
คอมพวิเตอร์ และเป็นคณะทีน่่าสนใจ เพราะมกีารทดลองทีส่นุกและน่าสนใจ

เพราะหนูอยากเขา้คณะวทิยาการคอม เลยสนใจคณะวทิ
คะ่ แลว้สว่นตวักช็อบเรยีนวทิอยูแ่ลว้ดว้ย เลยทำใหม้คีวาม
สนใจในคณะนีท้ีเ่พิม่ขึน้ หนูชอบวทิยาศาสตร์

อยากจะทดลองทำสิง่ใหม่ๆ ชอบ

สนใจ เพราะชอบการทดลอง The facility contain various topics mostly chemistry.

เหมอืนเป็นการไขสิง่ตา่งๆวา่สิง่ๆนีเ้กดิขเึนไดอ้ยา่งไร ทีส่นใจเพราะ ภายในชอบเรยีน วทิยาศาสตร์

ชอบการทดลองตา่งๆ สนใจวชิาชวีวทิยา

เพราะสนใจทางดา้นนี้ เพราะวา่ชอบ

เพราะ เรยีนสายวทิยส์ขุภาพ
รูส้กึอยากทีจ่ะทดลองเชือ้และอยากศกึษาเกีย่วกบัเชือ้รา,
แบคทเีรยี และอืน่ๆ

เพราะวา่ชอบชวีวทิยา

เป็นสิง่ทีน่่าคน้หาเพราะชอบเรือ่งสิง่มชีวีติและสิง่แวดลอ้ม
ธรรมชาติ อยากรูถ้งึการมอียูข่องสิง่มชีวีติวา่มาจากไหน
และมาไดย้งัไง

มgีeology สนใจเพราะเป็นสิง่ทีเ่รยีนรูเ้กีย่วกบัสิง่รอบตวั

เพราะ ชอบในดา้นนี้
สนใจเกีย่วกบัชวีวทิยาในการตอ่ยอดเอาไปศกึษาตอ่ใน
ระดบัปรญิญาโท

เพราะ สนใจวชิาเคมแีละฟิสกิส์ มอีะไรหลายอยา่งทีน่่าเรยีนรู้

เพราะเป็นคณะทีไ่ดเ้รยีนเกีย่วกบัวชิาทีช่อบ สนใจเพราะวา่คณะวทิยาศาสตรด์นู่าสนุกดี

ชอบการทดลอง I’m interested in biology

สนใจเพราะเป็นการทดลอง มเีกีย่วกบัวชิาวทิยาศาสตร์

- เริม่สนใจนดิๆแตม่คีณะในใจแลว้
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ผมสนุกเวลาทีไ่ดเ้รยีนเคมี ฟิสกิส์ ชวีะ ไดรู้ ้ ไดท้ดลอง ได ้
ทำโจทย์ เลยสบัสนวา่ควรไปทางไหนทจงึเริม่คนหาตวัเอง
คณะวทิยาศาสตรแ์ละวศิวกรรมศาสตรเ์ป็นคณะทีข่ ึน้มาใน
ใจครัง้แรก จงึคอ่ยๆเริม่หาขอ้มลูของสายการเรยีน การงาน
เสน้ทางในอนาคตของสายนัน้ๆ มาเกบ็ขอ้มลูสอบ สอวน.

ตรงสายทีเ่รยีน สนใจ

เพราะมคีวามถนัดในวชิานี้ มกีารเขา้เเล็ป

เคยมา พพิธิภณัฑ์ กอ่นหนา้นี้ มคีวามหลากหลาย

What other faculties are you interested in?
นอกจากคณะวทิยาศาสตร์ คณุสนใจคณะอะไรอกีบา้ง
(40 Responses)

คณะเทคโนโลยสีารสนเทศ คณะแพทยศ์าสตร์ คณะนเิทศศาสตร์ ทนัตะ

คณะวศิวะ, ทนัตะ, เภสชั คณะวศิวกรรมศาสตร์ นติศิาสตร์ เภสชั
คณะเภสชัศาสตร์
คณะเทคนคิการแพทย์

สนใจคณะพาณชิศาสตรแ์ละ
การบญัชี เภสชัศาสตร์ นเิทศ สถาปัตย์

เภสชั เทคนคิการแพทย์ นเิทศศาตร์ คณะแพทยศาสตร์

สถาปัตย์ นเิทศ คณะนเิท Psychology Dent

คณะบญัชี วทิยส์ขุภาพ
Environmental sc และ
รัฐศาสตร์ คณะเภสชัศาสตร์

คณะแพทยศ์าสตร์ วศิวกรรมศาสตร์ แพทยศ์าสตร์ เภสชั

คณะแพทย์ คณะทนัตะ จติวทิยา วศิวกรรมศาสตร์ เเพทย์

คณะแพทยศาสตร์ คณะวศิวกรรมศาสตร์ คณะอกัษรศาสตร์ คณะแพทย์

วศิวกรรมศาสตร์ วศิวะ คณะจติวทิยา(JIPP) ไมม่ี
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If you use social media, which platform do you use the most?
คณุใชแ้พลตฟอรม์โซเชยีลมเีดยีใดมากทีส่ดุ
(40 Responses)

How much time do you spend on social media daily?
คณุใชโ้ซเชยีลมเีดยีวนัละกีช่ ัว่โมง
(40 Responses)

Do you follow any educational social media accounts? Which ones?
คณุตดิตามชอ่ง/เพจทีม่เีนือ้หาทางการศกึษาอยูห่รอืไม่ ถา้ตดิตาม คณุตดิตามชอ่ง/เพจ
อะไรบา้ง
(32 Responses)

ตดิตาม เชน่ Camphub Dekdtcas tcaster -

ตดิตาม ตดิตามเพจ camphub dekdee ไมไ่ดต้ดิตาม

ไม่ Cuopenhouse

- ฟาโรส หมอตงัเวรชนัสตูร

Camphub -

ไมไ่ดต้ดิตามเลย No

ทางติ๊กตอก -
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ไอจี ไมไ่ดต้ดิตาม

ไมไ่ดต้ดิตาม
ตดิตามชอ่งเกีย่วกบัภาษาและพีท่ีเ่ลา่เรือ่งการเรยีนแพทย์
ของเขาและเคสคนไขท้ีน่่าสนใจ

มติรเอริท์ ตดิตาม เพจ hatum camphup etc.

ไมไ่ดต้ดิตาม hatum.port / camphub

ตดิตาม ชอ่งทางเพจfacebook ตดิตามไอจี hatum,camphub

bioislike ตดิตามเพจจฬุาลงกรณ์

ไม่ Yes Krufai easy bio

ตดิตามจฬุา ไม่

Ig facebook เพจmicro เพจจฬุา

What type of learner are you? Visual, auditory, read/write, etc.
คณุมคีวามถนดัในการเรยีนรูแ้บบใดมากทีส่ดุ เชน่ การเห็นภาพจรงิ, การฟงั, การอา่น,
อืน่ๆ
(39 Responses)

การฟังละจดตาม การเห็นภาพจรงิ การฟัง เห็นภาพจรงิ

การเห็นภาพจรงิ การเห็นภาพจรงิ การฟัง การอา่น การเห็นภาพจรงิ

การอา่น การทดลองทำ การ
เห็นภาพจรงิ การอา่น การฟัง พดู ฟังและเห็นตวัอยา่ง

การฟัง และ การปฏบิตั ิ การฟัง การฟัง การอา่นและการฟัง

การเห็นภาพ วาดรปู การฟัง การอา่น Read and write Visual

การเห็นภาพจรงิ , การอา่น จำ การฟัง การฟัง

การอา่น
การลงมอืทำ การฟัง การ
เห็นภาพ

การเห็นภาพจรงิ ไดล้งมอื
ทำ ทกุอยา่งคบั

การเห็นภาพจรงิ การเห็นภาพจรงิ การเห็นภาพจรงิ การฟัง
การฟัง เห็นภาพ ทดลอง
ตา่งๆ

การปฏบิตัจิรงิง การเห็นภาพจรงิ การเห็นภาพจรงิ การเห็นภาพจรงิ การฟัง

ฟัง อา่น-ฟัง การเห็นภาพจรงิและอา่น

What do you think could increase your interest in science?
มอีะไรบา้งทีจ่ะสามารถทำใหค้ณุสนใจวทิยาศาสตรม์ากขึน้
(34 Responses)

การทดลองทีน่่าสนใจและแปลกใหม่ การเรยีนรู ้

การไดล้งมอืปฏบิตักิจิกรรมทดลองคะ่ การทดลอง

การทดลองทีน่่าสนใจ รา่งกายมนุษย์
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วทิยาศาสตรท์างทะเล Physical activities including experiments

การทดลอง เนือ้หา ทีเ่ป็นประโยชน์

ทดลอง การเรยีน การทำงาน

การรวีวิ พชื,การเพาะเชือ้รา,การทำยา และกราสตาฟสตัว์

การเขา้คา่ย
การไดเ้รยีนรูเ้รือ่งทีย่งัไมเ่คยเรยีนและพบเจอในชวีติ
ประจำวนั

การคน้พบใหม่ๆ ทางธรณีวทิยา การทดลอง lab

ชอบเกีย่วกยัชวีะ การทำแล็ป

การทดลอง การสอ่งเซลล์

การไดท้ำแลป ไดเ้ห็นทฤษฎทีีเ่รยีนของจรงิ การทีส่อนใหส้นุก

การพสิจูนห์ลกัการตา่งๆ Went to oph

ทดลอง การเขา้ microlab

ความรูใ้หม่ๆ ทีห่นา้ตืน่เตน้ การทดลองทำเรือ่งทีไ่มซ่้ำจาก
ตำรา การนำไปประยกุกบัสิง่รอบตวัได ้ทำขึน้เองได ้
ทดลองเองได ้ ความรู ้

ธรรมชาติ สาขาจลุชวีะวทิยา

กจิกรรมตา่งๆของทางคณะ การทดลอง เเละผลของการทดลอง
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Appendix E: Survey Results from MIT Nobel Laureate
Lecture (Quantum Dots: Discovery & Synthesis)
How did you hear about this event?
คุณทราบเร่ืองMIT Lecture ได้อย่างไร
(36 Responses)

ครทูีโ่รงเรยีนเชญิชวนมา จากโรงเรยีน ครปูระจำวชิา โรงเรยีนประสาน

From my friends จากทางโรงเรยีน โรงเรยีนประชาสมัพันธ์ พี่

From a friend My mom tell me อาจารยท์ีโ่รงเรยีน โรงเรยีน

มพีีบ่อกใหบ้อกใหท้ำลิง้ครับ จากครปูระจำวชิา From my school จากอาจารยท์ีป่รกึษา

ไดย้นิจากพีท่ีรู่จั้ก ครแูนะนำ โรงเรยีนประชาสมัพันธ์ จฬุา

เพือ่น My mom tell Social media ครู

อาจารย์ จากอาจารย์ School มาฟังอบรมทีจ่ฬุา

อาจารยท์ีโ่รงเรยีน
อาจารยท์ีร่ร.แนะนำและเชญิ
ชวน Via mu school

รูเ้รือ่งเทคโนโลยใีหมม่าก
ขึน้

โรงเรยีนเชญิชวน ผา่นอาจารยภ์ายในโรงเรยีน โรงเรยีนประชาสมัพันธ์ It about electron

What grade are you in?
ปัจจุบัน คุณศึกษาอยู่ในระดับช้ันใด
(52 Responses)
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Are you interested in the Faculty of Science?
คณุสนใจคณะวทิยาศาสตรห์รอืไม่
(51 Responses)

Why are you interested/not interested in the Faculty of Science??
ทำไมคณุถงึสนใจ/ไมส่นใจคณะวทิยาศาสตร์
(50 Responses)

To understand nature of universe. มเีรือ่งราวน่าสนใจใหศ้กึษา

Science has always been a favorite subject of mine เพราะเป็นสิง่ใกลต้วัเรา

Because i find it amusing to be able to find out
things that i dont know เพราะวทิยาศาสตรอ์ธบิายสิง่ทีเ่กดิขึน้ในชวีติประจำวนัได ้

Because I feel like it’s an fundamental subject and
is essential for human to advance further It explains how things work in my daily life

ชอบอยา่งอืน่มากกวา่ Bc its fun

มคีวามชอบเกีย่วกบัสตัวท์กุตวั🫰

วทิยาศาสตรค์อืสิง่ทีส่ามารถอธบิายปรากฏการณต์า่งๆบน
โลกไดโ้ดยมเีหตผุลทีช่ดัเจนอยา่งแทจ้รงิ ผา่นการ
ทดสอบและทดลองจนไดข้อ้สรปุ ไมม่กีารคาดเดาไปเอง

รูส้กึวา่มนัเป็นสิง่ทีเ่ราไมรู่แ้ลว้เราตอ้งมาหาคำตอบดว้ย
การคน้ควา้

Because I like how math and logic is connected all
in physic chemistry biology technology and almost
everything.

ชอบความแปลกและความทีเ่ราไมรู่ว้า่จะเจออะไรอกี
because it is interesting and has many uses in real
life

ตอ้งการนำความรูไ้ปตอ่ยอดเพือ่เป็นนักวทิยาศาสตรร์ะดบั
โลก

Because science explains the beings of the
universe.

เพราะวทิยาศาสตรเ์ป็นสิง่ทีส่ามารถพสิจูนไ์ด ้
Because i love biology and microbiology and it
interest me

เพราะวทิยาศาสตร์ คอืความจรงิเพราะผา่นการพสิจูนแ์ละ
ทดลองมาแลว้ ชอบการพสิจูนแ์ละการอธบิานปรากฏการณ์

เพราะวทิยาศาสตรเ์ป็นสิง่ทีน่่าคน้หาและน่าเรยีนรู ้

โรงเรยีนมกีารสง่เสรมิบม่เพาะใหนั้กเรยีนเรยีนรูท้างดา้น
วทิยาศาสตร์ + มเีพือ่นทีช่ ืน่ชอบและสนใจทางดา้นวทิ
ยศาสตรเ์หมอืนกนั
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มคีวามเกีย่วขอ้งกบัการพัฒนาเทคโนโลยตีา่งๆเเละ
สามารถอธบิายปรากฏการณต์า่งๆได ้ ลงลกึในสิง่ทีอ่ยากรู ้

เพราะมคีวามน่าสนใจ เรยีน

ชอบในการอธบิายเหตผุลตา่งๆทีเ่กดิขึน้ ความกา้วหนา้ของเทคโนโลยี

Sometimes it’s look interesting when learning some
new knowledge. สนใจ

เชือ่มเหล็ก ชบุเหล็ก หลอมเหล็ก มนัไดเ้รยีนรู้ ส ิง่ไหม่ๆ

เพราะวทิยาศาสตรเ์ป็นวชิาทีพ่สิจูนส์ ิง่ตา่งๆรอบตวัเรา เป็น
วชิาทีไ่รข้ดีจำกดัในการเรยีนรู ้ ไมถ่นัด

science allows me to discover new things ไมถ่นัดเรือ่งการจำ

มอีะไรใหน่้าศกึษาอยุต่ลอดเวลา น่าเรยีนรู ้

เพราะเป็นสิง่ทีม่หศัจรรย์ สนุก

it is fun and i learn a lot of new things เปนสิง่ทีน่่าคน้หาเพราะหดเ้รยีนรูส้ ืง่ใหม่ๆ

วทิยาศาสตรท์ำใหเ้ขา้ใจความจรงิของโลกมากขึน้ มคีวามสนุกและสามารถทดลองผดิถกูได ้

วทิยาศาสตรเ์ป็นภาคแขนงทีม่คีวามเป็นไปไดอ้นัไรข้ดี
จำกดัเมือ่ไดล้องเรยีนรูล้องทำความเขา้ใจ ทำใหเ้ริม่เห็น
ถงึการอธบิายสิง่ตา่งๆ จนเกดิสนใจขึน้มา น่าคน้หา

เป็นเรือ่งทีค่ดิวา่น่าสนใจเพราะมกีารคน้พบใหม่ๆ เรือ่ยๆ
และสนใจมาตัง้แตเ่ด็ก Science good

What other subjects are you interested in?
นอกจากวทิยาศาสตร์ คณุสนใจวชิาอะไรอกีบา้ง
(51 Responses)

Philosophy and
writing องักฤษ maths

Computer science
and technology คณติศาสตร์

Math ภาษาองักฤษ คณศิาสตรแ์ละศลิปะ
philosophy and
literature ศลิปะ

maths องักฤษ คณศิาสตร์ ภาษาศาตร์ Drama ศลิปะ

Physical education คณติศาสตร์
ประวตัศิาสตร์
คณติศาสตร์ Drama คณติศาสตร์

ศลิปะ Maths คณติศาสตร์ ภาษาองักฤษ คณติ

คอมและไอที ฟิสหิ คอมพวิเตอร์
ประวตัศิาสตร์ ,
นติศิาสตร์ Anatomy

ภาษาจนี บณัชแีละการเงนิ ศลิปะ คณติศาสตร์ คณติ Computer

เคมี business English เรยีน ศลิปะ คอม

คณติศาสตร์ คณติ Physics computer sci ศลิปะ

คณติศาสตร์ ดนตรี ศลิปะ, ภาษาองักฤษ คณติ,ศลิปะ Biology
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คณติ

If you use social media, which platform do you use the most?
คณุใชแ้พลตฟอรม์โซเชยีลมเีดยีใดมากทีส่ดุ
(51 Responses)

How much time do you spend on social media daily?
คณุใชโ้ซเชยีลมเีดยีวนัละกีช่ ัว่โมง
(52 Responses)

Do you follow any educational social media accounts? Which ones?
คณุตดิตามชอ่ง/เพจทีม่เีนือ้หาทางการศกึษาอยูห่รอืไม่ ถา้ตดิตาม คณุตดิตามชอ่ง/เพจ
อะไรบา้ง
(32 Responses)

Facebook Yuzu tutor /ฟิสกิสโ์กเอก
ตดิตาม ชอ่ง point of view
, Say sci ,ชวีติสดใส

มี SteveMould(YT,IG),
Vsauce(YT)

Yes, mark rober , Nilered ไมต่ดิตาม ไมไ่ดต้ดิตาม Pūd,saysci

mainly review channels
on youtube like the
organic chemistry No - ไมไ่ดต้ดิตาม

88



teacher

Bentist, Nilered, etc. ไม่ - Saysci

ไม่ Tiktok ไม่ SaySci

camphub mark rober
Yes , Vsauce ,
Veritasium ไม่

ตดิตามคะ่ เพราะอยาก
ไดค้วามรูม้าใชใ้นการสอบ ไมม่ี

Yes. I follow university
accounts. จารยs์upk

ไม่ ชอ่ง point of view
Yes. I follow A-level
accounts. Markrobber

ไม่ mark rober Universities accounts Bcc

ตดิตาม
dentchulaopenhouse Pūd,saysci

Wendover Productions,
3Blue1Brown ตดิตามเพจเรยีนตอ่ไหนดี

TikTok (จำชือ่accountไม่
ได)้ -

It’s aimunoglobulin ,
krupbas , etc. Ig

Idealphysic - ไมม่ี

Yuzu tutor/ฟิสกิสโ์กเอก ไม่ เรยีน

What type of learner are you? Visual, auditory, read/write, etc.
คณุมคีวามถนดัในการเรยีนรูแ้บบใดมากทีส่ดุ เชน่ การเห็นภาพจรงิ, การฟงั, การอา่น,
อืน่ๆ
(50 Responses)

Write and read
การเห็นภาพจรงิ การ
ฟัง การเห็นภาพจรงิ

การเห็นภาพจรงิ, การ
ฟัง ภาพจรงิ

Visual การเห็นภาพจรงิ auditory Visual การอา่น

I am a read and
write learner การเห็นภาพจรงิ การเห็นภาพจรงิ visual and auditory การเห็นภาพจรงิ

visual and auditory การเห็นภาพจรงิ

การเห็นภาพจรงิ การ
ฟังแนวคดิ การใช ้
เวลาทำความเขา้ใจ
หลงัไดรั้บขอ้มลู Auditory การเห็นภาพจรงิ

การเห็นภาพจรงิ การอา่น การจำ

การเห็นภาพจรงิหรอื
การไดท้ำการทดลอง
จรงิ Visual and read การคำนวน

ถนัดการเห็นภาพจรงิ+
การฟัง Visual and read การฟัง

การเห็นภาพจรงิ จาก
การทดลอง หรอืสือ่
การสอน เห็นภาพจรงิ

การเห็นภาพจรงิ ฟัง เห็นภาพ การฝึกทำจรงิ การเห็นภาพจรงิ ฟัง

การฟัง เห็นภาพและฟัง การฟัง การอา่น การเห็นภาพจรงิ การวาด
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การเห็นภาพจรงิ visual Visual ป การเห็นภาพจรงิ

การฟัง การเห็นภาพจรงิ Visual ฟัง I

What do you think could increase your interest in science?
มอีะไรบา้งทีจ่ะสามารถทำใหค้ณุสนใจวทิยาศาสตรม์ากขึน้
(50 Responses)

Creative ไดเ้รยีนรูเ้กีย่วกบัสิง่ทีเ่ราสนใจ

Experiments and Great explanations from teachers
help me best

การทีเ่ราสามารถสำรวจทอ้งทะเลไดม้ากกวา่ 5 % หรอื
สำรวจพืน้ทีน่อกโลกไดเ้ยอะขึน้

probably the job i can get with it การนำวทิยาศาสตรม์าประยกุตใ์ชใ้นชวีติประจำวนั

Possibly payment and new discovery Seeing it in action

- Read more books

พวกสตัวตา่งๆ🫰 สือ่ออนไลน์

การทดลอง Technology and how fast it improves.

การทดลอง real life demonstrations of its uses, scholarships

ความรูท้างฟิสกิสค์วามจรงิทีอ่ยูร่อบตวัเราแตย่งัไมม่ใีคร
คน้พบ Scholarships

การเกดิของจักรวาล Scholarship

ฟิสกิส์ และอยากเขา้คณะวศิวกรรม เพือ่น , สภาพแวดลอ้ม , etc.

การทดลองหรอืสมมตุฐิานทีน่่าสนใจ สิง่ทีค่น้พบใหม่ๆ

การฟังจากผูท่ีม่คีวามรูท้างดา้นวทิยาศาสตร์ แ

การฟังบรรยายจากผูม้คีวามรูว้ทิยาศาสตร์ science breakthrough

infographic การทำแล็ป

Some fun activities สิง่ไหม่ๆ

เงนิเดอืนสงูๆ การทำเเลป

เนือ้หาทีน่่าสนใจ การทำการทดลอง

relationship of science to business เกม

การทดลอง การทีไ่ดอ้งอะไรใหม่ๆ

การคน้พบดาวดวงใหม่ -

interesting things and how it can affect my life สมัมนา

การคำนวณ การทดลอง

สิง่ใหม่ๆ ทีน่่าสนใจและเขา้ถงึได ้ Read more

การไดท้ำการทดลองจรงิ

90



Appendix F: Survey Results from Chem See You Camp
How did you hear about this event?
คุณทราบเร่ือง CHEM See You Camp ได้อย่างไร
(32 Responses)

Bsac website friends
งานopen house ของคณะ
วทิย์

เว็ปภาควชิาเคมี และคณูที่
ปึกษาแนะแนว

จากเพือ่นๆ ig Facebook line

จากเพือ่น
หาคณะทีส่นใจผา่นเน็ดแลว้
เจอ กจิกรรมโอเพน่เฮาส์ ทราบจากอนิเทอรเ์น็ต

เพือ่น พีเ่เนะนํา
From announcement in
the Instagram.

พี่ๆ สตาฟแนะนำตอนมา
openhouse CUคะ่

Facebook จากการแนะนำของเพือ่น ประกาศทางFacebook Ig

fb จากไอจcีhemchula friends Open house คณะวทิย์

จากเฟสบุค๊และเพือ่น
รูจั้กตอนมางานโอเพ็นเอา้ส์
คณะวทิยาศาสตร์

Chula Science open
house ขอ้มลูเกีย่วกบัคณะ

ทีเ่รยีนพเิศษ
Openhouse คณะ
วทิยาศาสตร์

ทราบจากเพจของ Chem
Chula เพือ่นแชรใ์ห ้

What grade are you in?
ปัจจุบัน คุณศึกษาอยู่ในระดับช้ันใด
(47 Responses)
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Are you interested in the Faculty of Science?
คณุสนใจคณะวทิยาศาสตรห์รอืไม่
(46 Responses)

Why are you interested/not interested in the Faculty of Science??
ทำไมคณุถงึสนใจ/ไมส่นใจคณะวทิยาศาสตร์
(44 Responses)
สนใจเพราะคดิวา่การทำแลปสนุกดคีะ่ It is fun and has many topics to explore.

สนใจเพราะ วทิยาศาสตรอ์ยูร่อบตวัเรา
เพราะวา่เทคโนโลยเีปลีย่นโลกสว่นใหญม่าจาก
วทิยาศาสตรต์ัง้แตย่คุปฏวิตัอิตุสาหกรรม

เพราะวทิยาศาสตรต์อ้งใชใ้นการศกึษาตอ่ Because it is very significant in practical life.

วทิยาศาสตรอยูร่อบตวัเรา หนูชอบในทดลอง และ การประดษิฐ์ จงึสนใจวทิยาศาสตร์

It's like an expedition that I can learn everything
from it while exploring สนุกในการเรยีนรู ้

something I can't explain รูส้กึวา่จะไดเ้รยีนรูก้ารทำงานของหลายๆอยา่งรอบตวั

เป็นสิง่ทีอ่ธบิายไดใ้นธรรมชาติ

Its starting with not liking it at first which requires
quite a lot of efforts to pass every subject, however
the further I learn I start to like it more.

ชอบเรยีนวชิานี้ สนุกทีไ่ดค้วามรู ้ และไดท้ำ

ชืน่ชอบเกีย่วกบัวทิยาศาสตร์ อยากเรยีนรู ้

สนใจเพราะ เป็นวชิาทีr่elateกบัพืน้ฐานตา่งๆในโลก

วทิยาศาสตรเ์ป็นสิง่ทีอ่ยูใ่นชวีติประจำวนัรอบตวัเราเเละ
สนใจในเคมเีป็นพเิศษเพราะมกีารทดลองปฏบิตัจิรงิ
เพือ่ใหไ้ดผ้ลสรปุทีเ่เทจ้รงิ

วทิยาศาสตรส์ามารถอธบิายสิง่ตา่งๆรอบตวัได ้ ชอบวชิาเคมสีนใจในอาชพีทีต่อ้งใชว้ทิยาศาตร์

เพราะวา่ชว่ยตอบปัญหาทีส่งสยัไดค้ะ่ เป็นศาสตรท์ีใ่หค้วามรูใ้หม่ๆ รวมถงึสามารถตอ่ยอดได ้

สนใจแคเ่ฉพาะอยา่งเดยีวคอื cosmetic science เพราะวทิยาศาสตรอ์ธบิายความเป็นจรงิ

สนใจเพราะเป็นสาขาทีมุ่ง่เนน้หาคำาตอบในสิง่ทีเ่รายงัไม่
ทราบ

I am interested in science because I find it fun and
relatable to the real world.

เป็นวชิาทีห่ลากหลายและเกีย่วขอ้งกบัการประกอบอาชพี
ในอนาคต ชอบการทดลอง,ทำlabคะ่

เพราะมนัคอืจดุเริม่ตน้ของทกุอยา่งและสนุก ทกุอยา่งรอบตวัเกีย่วกบัวทิยาศาสตร์ ,เป็นศาสตรท์ีส่นุก
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เป็นวบิาทีศ่กึษาเกีย่วกบัธรรมชาติ หรอืสิง่ตา่งๆทีอ่ยูร่อบ
ตวั เป็นวชิาทีใ่ชใ้นชวีติประจำวนั มคีวามรูพั้ฒนา

เพราะสามารถตอบปัญหาและอธบิายเรือ่งตา่งๆได ้ ปกตวิทิยศาสตรเ์ป็นพืน้ฐานของชวีติประจำวนั

เพราะผมลองไปวชิาอืน่แลว้มนัไมถ่กูฉโหลกครับเหมอืนจะ
ใชแ่ตก่ไ็มใ่ชเ่ลยกลบัมาดวูทิยาศาสตรเ์ลยคดิวา่ใชค่รับ

I have always been interested in science whether it
involves subjects like physics or biology

เรยีนสายวทิยค์ณติมา เเลว้รูส้กึชอบ

Firstly, science is a way to understanding how
things evolve around us. It’s a way to understand
how things work in the past and continuing to
discover new things on earth. Especially chemistry,
the subject itself inspires me accomplish things
around this field🧪👩‍🔬

I find it interesting as well as challenging. สนุกดคีา้บ

เพราะเป็นศาสตรท์ีส่ามารถอธบิายเหตกุารณห์รอืปรากฎ
การณต์า่งๆทีเ่กดิขึน้ไดล้ะเอยีดปละคลอบคลมุ ชอบการทดลอง แกปั้ญหาโดยใชห้ลกัทางวทิยาศาสตร์

What other subjects are you interested in?
นอกจากวทิยาศาสตร์ คณุสนใจวชิาอะไรอกีบา้ง
(45 Responses)
Biology, Chinese, and Art คณติศาสตร์ ดนตรสีากล

ภาษาองักฤษ คณติศาสตร์ ศลิปะ

คณติ องักฤษ History คณติศาสตร์ ศลิปะ

คณติศาสตร์ คณติศาสตร์ และ ภาษา คณติศาสตร์ เตน้

Political science คณติครับ
คณติศาสตร์ จติวทิยา ผลกึศาสตร์
ปรัชญาสงัคม

math ภาษาองักฤษ ไมม่ี

ดนตรี English Math

ศลิปะ ภาษาองักฤษ วชิาคณติศาสตร์

คณติศาสตร์ Mathematics ภาษาองักฤษ จนี

ภาษาจนี คณติศาสตร์ ดนตรี

คณติ English Art&desigh

คณติศาสตร์ คณะวศิวกรรมศาสตร์ Math

คณติศาสตร์ คณติศาสตร์
Music, Mandarin language,
Computer Science

Art history คณคิศาสตร์

สนใจในวชิาภาษาศาสตร์ Business สงัคม ภมูศิาสตร์
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If you use social media, which platform do you use the most?
คณุใชแ้พลตฟอรม์โซเชยีลมเีดยีใดมากทีส่ดุ
(46 Responses)

How much time do you spend on social media daily?
คณุใชโ้ซเชยีลมเีดยีวนัละกีช่ ัว่โมง
(47 Responses)

Do you follow any educational social media accounts? Which ones?
คณุตดิตามชอ่ง/เพจทีม่เีนือ้หาทางการศกึษาอยูห่รอืไม่ ถา้ตดิตาม คณุตดิตามชอ่ง/เพจ
อะไรบา้ง
(42 Responses)
No ตดิตาม -

มี easybio ไมไ่ดต้ดิตาม
ตดิตามชอ่ง เกีย่วกบัการเรยีน
แนะแนว เกม

มี เพจbcn yes พดูposcast / 8 minist history ไมไ่ดต้ดิตาม

มคีะ่ easybio -
The organic chemistry tutor,
Crashcourse

Yes : Kru P'Bas ครดูวิครับ ครโูอโ๋อพลสั ออนดมิาน ตดิตาม เชน่ สอวน. Sut เป็นตน้

IPST, ฟิสกิสจ์ารยปิ์ยะพงศ,์ p'max
tutor hatumport , cambridge Pken official

คนชา่งสงสยั - I don’t know
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Dekd ครพูีแ่อน, camphub, hatum_port aimmuno,เพจสอนองักฤษตามไอจี

เพจคณะวทิยาศาสตร์ จฬุา No Camphub

ตดืตามเพราะอาจจะมคีา่ยหรอืการ
แขง่ขนั aimmuno , 9arm , say sci -

ไมไ่ดต้ดิตาม Dekdee.con Mark rober , Nilered , kurzgesagt

aimmuno smartmathpro
chemchula Chula mooc

I do. I mostly follow educational
YouTube accounts for instance
English with Lucy, Cognito,
Organic Chemistry, Action Lab
Shorts, etc.

No a

เพจของมหาลยัจฬุาฯ มหดิล คณะ
วทิยาศาสตร์ และเพจเกีย่วกบัฟิสกิส์
เคมชีวีะ ตดิตามทกีรูู

ตดิตามบา้ง ไมแ่น่ใจจวา่มเีพจอะไร
บา้ง - ตดิตาม 9 arm และอืน่ๆ

What type of learner are you? Visual, auditory, read/write, etc.
คณุมคีวามถนดัในการเรยีนรูแ้บบใดมากทีส่ดุ เชน่ การเห็นภาพจรงิ, การฟงั, การอา่น,
อืน่ๆ
(43 Responses)

เห็นภาพจรงิและฟัง การเห็นภาพจรงิ การอา่น การฟัง การปฏบิตั ิ

อา่น การฟัง การฟังและการเห็นภาพจรงิ

การฟังแลว้จด สมัผัสจากประสบการณจ์รงิ การอา่น การฟัง

การเห็นภาพ การเห็นภาพจรงิและฟัง อา่น ฟัง เขยีน ลงมอืทำ

การฟัง เห็นภาพจรงิและจดบนัทกึครับ การฟัง

attended to class การอา่น การเขยีน Visual and auditory

การเห็นภาพจรงิ Visual learner ฟัง อา่น

การพดู
การเห็นภาพจรงิ การดู และลงมอื
ทำ การเห็นภาพจรงิ

การฟังเเละการอา่น Visual Listening

การเห็นภาพจรงิ การเห็นภาพจรงิ Visual

ฟัง Reading and listening.
All. It depends on what
subject I’m studying.

การฟัง การเห็นภาพจรงิ การลงมอืปฏบิตั ิ ฟัง ภาพจรงิ

การเห็นภาพจรงิ
การเห็นภาพจรงิ และทำความ
เขา้ใจ การเห็นภาพจรงิ และทดลอง

Visual การฟัง การเห็นภาพจรงิ
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การลงมอืทํา Auditory, visual

What do you think could increase your interest in science?
มอีะไรบา้งทีจ่ะสามารถทำใหค้ณุสนใจวทิยาศาสตรม์ากขึน้
(43 Responses)
Experiencing in lab and having workshops เกม สือ่การเรยีน

สตัวโ์ลก Interesting experiment topic

ไดท้ำกจิกรรมเกีย่วกบัวทิย์ ความทา้ทายในรปูแบบตา่งๆ และคำถามทีส่งสยั

ทำการทดลอง My grade in school

Research สิง่ประด งานวจัิยตา่งๆ

competitive เรือ่งน่ารูเ้กีย่วกบัสิง่ใหม่ๆ การพสิจูนค์วามจรงิทีม่นุษยย์งั

การเรยีนรู ้
เวลาเจออะไรทีม่นัไมม่คีำตอบแน่ชดั หรอืเกดิ
ปรากฏการณอ์ะไรแปลกๆ

การทดลอง Hands on activities

วทิยาศาสตรพ์สิจูนไ์ด ้ ขอมลูการศกึษาตา่ง ๆ การลงมอืปฏบิตัแิละคนแนะนำ

การทดลอง การสามารถตอบคำถามทฤษฎทีีเ่ป็นปรศินาได ้

มสีอบเขา้มาใกล ้ๆ ค_คภคภค Ingredients ในเครือ่งสำอางค์

เรือ่งราวใหม่ๆ โครงงานวทิยาศาสตร์

การทำแลป หลกัการและเหตผุล

Exprerince more about science in our daily life. Hands on activities

คำถ่ามทีถ่กูตัง้มากขึน้ การเรยีนรูส้ ิง่ใหม่ๆ มสี ิง่ใหม่ๆ

การสรา้งแรงบนัดาลใจ การศกึษาเนือ้หาทีส่นใจ นวตักรรม

การทดลอง Reading maybe

ดวูดิโีอสรปุจากยทูปู
Experiments and real life uses of that knowledge
claimed

การทดลอง การเจอสถานะการณจ์รงิ

Seeing seniors at my school attending STEMs
related subjects and accomplishing science
activities both in school and outside school increase
my motivation and confidence to be like them. My
role models❤️

การทดลองครับ ปฏบิตั ิ เคมี

การเรยีนพเิศษ ทำเเลป เขา้คา่ยทีเ่กีย่วกบัวทิยาศาสตร์ เคมกีบัความงาม

Broader range of free material
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Appendix G: Survey Results from General Questionnaire
Are you interested in Science?
คณุสนใจวทิยาศาสตรห์รอืไม่
(31 Responses)

Why are you interested/not interested in science?
ทำไมคณุถงึสนใจ/ไมส่นใจวทิยาศาสตร์
(31 Responses)

น่าเบือ่มาก
I only really like computer science due to wanting to
be working as something related to programming.

Physics Chemistry Astronomy Space It is interesting to know how our world works.

It’s useful for the job I want in the future Because I can understand the principle

Because it's fun I don't like science because it difficult for me

Yes because I like astronomy and biology Because of discovery.

I like space and stars and moon

Because it needs very much participation on
understanding the theory, which makes me
disappointed of my self when I don't get it, and see
myself struggling on it.

I don't mind it ... But I do like biology Because it's complicated

i’m interested about how certain things work
Because its fun and I'm looking forward to choose a
major related to science

I like science because it’s interesting it teaches you
about studies of life and the world and it’s pretty
interesting learning about new things

I find science class confusing. I’m interested in
learning more my body and how it works but I feel
like we don’t get enough of that in science class.
Most of the time, I get those information from
YouTube. There are a lot of research that have
been done that have not been excepted in the
mainstream medicine.

I like experiment
เพราะมคีำถามมากมายเกีย่วกบัสิง่มชีวีติหรอืหลกัการตา่ง
ๆ ของทกุอยา่งบนโลก และอยากศกึษาหาคำตอบใหไ้ด ้

I’m interested in science because is based on facts
and how stuff works in our world basically

เพราะวทิยาศาตรม์คีวามน่าสนใจ เนือ้หามนัสอดคลอ้งกนั
พอเรยีนไปเรือ่ย ๆ กย็ิง่สนุก
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bc i love to discover how things works สนใจเพราะตอ้งใชใ้นการสอบเขา้แพทย์

Funny เพราะจะเขา้หมอ

i am interested in science because it explore how
the world revolves and works and it’s very intriguing

สนใจเนือ่งจากเมือ่เกดิการตัง้ขอ้สงสยัวทิยาศาสตร์
สามารถใหค้ำตอบได ้

Im not so interested because i think that it is too
complicated for me depending on the subjects น่าสนใจ และน่าคน้หา

Because It interesting

What other subjects are you interested in?
นอกจากวทิยาศาสตร์ คณุสนใจวชิาอะไรอกีบา้ง
(31 Responses)

I like physical education I enjoy math and ICT

Technology Computer

I’m interested in English Physics

ICT Computer

Math and ict Soccer.

Math Business marketing

Art and music Music

art Math and art

I like english and music English and maths (used to)

Math คณติศาสตร์ ดนตรี ศลิปะ

Not really anything คณติศาสตร์

languages คณติศาสตร์

ICT เลข

i do like maths because it’s very fun when u
understand it สงัคม องักฤษ

Mostly computer studies or online business คณติศาสตร์ ภาษาองักฤษ

PE
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If you use social media, which platform do you use the most?
คณุใชแ้พลตฟอรม์โซเชยีลมเีดยีใดมากทีส่ดุ
(31 Responses)

How much time do you spend on social media daily?
คณุใชโ้ซเชยีลมเีดยีวนัละกีช่ ัว่โมง
(30 Responses)

Do you follow any educational social media accounts? Which ones?
คณุตดิตามชอ่ง/เพจทีม่เีนือ้หาทางการศกึษาอยูห่รอืไม่ ถา้ตดิตาม คณุตดิตามชอ่ง/เพจ
อะไรบา้ง
(31 Responses)

Tutor 2 u No

Smarter Everyday, Niel Red, Veritasium ,slow mo
guys, stuffs are made here, spaceX BEST EP

I follow random TikTok accounts that just give out
information about different things japanese english

Yes for example, crash course on YouTube No

BEST EP school account -

BEST burapha
I like to watch documentaries or other programmes
that talks about psychology of human
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Yes ... Goodsax Yes, best ep

no Best ep

No I don’t Sadly, no.

Yes, example I watch educational social video on
YouTube

Point of View/English with Lucy/KND studio/IELTS
Daily/ฟิสกิส์ by ครโูนต้/lazybio channel/ETJ English

No
ตมิตามชอ่ง point of view, ฟิสกิส์ by ครโูน๊ต, we
mahidol, lazybio, chemistry K

no

ตดิตาม ammriss, nerdy nut , laohaifrag ,
smartmathpro , dlit resources คลงัสือ่การสอน ,
ste.phanie , jamwhy, at home กวดวชิาออนไลน์ ,
enconcept english to the max , chemistry_k , we by
the brain , ครหูวาน : english on air

사물궁이집합지식,퍄퍄킴
역사,궁금소,세모사,당신이몰랐던
이야기,지식해적단,

ตดิตาม bioislike , BPN ONLINE+ , aimmuno ,
Nucleus Medical Media , mega study ,
Physicsfree4TH , point of view , We mahidol , กวด
วชิาพีส่า่ย , ครตูู ้DLTV , ครวูาสนา ภมูี เรยีนคณติศาสตร์
ออนไลนฟ์รี , ชวีะพีพ่ี I Bio Cover , ฟิสกิส์ by ครโูนต้ ,
อาจวรงค์ จันทมาศ , เรยีนตอ่ไหนดี , lazy bio channel ,
gat eng cool cool

i don’t think i follow any i don’t remember tho ตดิตาม KND studio, FAROSE

Well i wouldn’t follow them but if i need any help in
a particular subject i would search jt up ตดิตาม smartmathpro, chemistry K

No

What type of learner are you? Visual, auditory, read/write, etc.
คณุมคีวามถนดัในการเรยีนรูแ้บบใดมากทีส่ดุ เชน่ การเห็นภาพจรงิ, การฟงั, การอา่น,
อืน่ๆ
(30 Responses)

Everything Visual

Visual visual and auditory

Visual Visual

Auditory Visual

A visual learner Not sure.

Visual leaner

If it is exam studying, I read and highlight the
important lines in the books and rewrite on my
study notebook. After that I read again various
times

Visual I need quite room

visual Visual
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Probably Visual auditory Visual and auditory.

Read Read

Visual auditory การอา่น ทำความเขา้ใจ, ทำโจทยเ์ยอะ ๆ

read/write
การเขา้ใจเนือ้หานัน้ การเรยีน และการเป็นคนเลา่ใหเ้พือ่น
ฟัง

Visual,write การเห็นภาพจรงิ

it’s kindve depends on how i’m feeling during the
day but typically im a visual การเห็นภาพจรงิ และ การฟัง

Visual การเห็นจากรปูภาพ

What do you think could increase your interest in science?
มอีะไรบา้งทีจ่ะสามารถทำใหค้ณุสนใจวทิยาศาสตรม์ากขึน้
(31 Responses)
More fun in class and less lectures pls Not sure but I would say more experiments

None. I like science Space, Universe anything outside our world

If the teacher is interesting then I’ll enjoy science
more school

More experiments Nothing

Doing more experiments and showing more
science i am interested in Plants.

Doing more experiments Bringing a better teacher

I'm not sure .. Bring a funny teacher or school

by understanding more of it A better teacher and new interesting topics

I don’t have thought on what could increase my
interest in science right now but i feel like the
classes and the studies should be more fun and
entertaining but you get knowledge from it Maybe if it more simple to understand.

More experiment
การเกดิคำถามตอ่สิง่รอบตวั และมคีวามตอ้งการทีจ่ะหาคำ
ตอบ

None เนือ้หาน่าสนใจ

learn the things i want to learn เมือ่สามารถจำสตูรได ้

Look for interesting space.
การไดท้ดลองใหม่ ๆ , การเห็นอนเิมชัน่เกีย่วกบั
วทิยาศาสตร์

it being more interactive and being involved more การทดลองวทิยาศาสตร,์ ทฤษฎทีางวทิยาศาสตร์

Do fun experiments เรือ่งใหม่ๆ ทีค่น้พบ

If it look cool
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Appendix H: Survey Results from Pre-Event Survey (N = 34)
I find science class interesting

Mean = 8.617647059 Median = 9 Mode = 10

I look forward to my science class

Mean = 8.588235294 Median = 9 Mode = 10
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Science is difficult to me

Mean = 6.294117647 Median = 7 Mode = 7

Practical/lab work in science is interesting

Mean = 9.147058824 Median = 9.5 Mode = 10

I would rather do practical/lab work than attend lectures

Mean = 8.882352941 Median = 10 Mode = 10
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I would like to study science at university

Mean = 8.323529412 Median = 9 Mode = 10

I would like to get a job or career in science

Mean = 8.117647059 Median = 9 Mode = 9

I believe science and technology is important for society

Mean = 9.147058824 Median = 10 Mode = 10
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I believe science and technology makes our lives easier

Mean = 9.323529412 Median = 10 Mode = 10

Are you part of an international program?
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How did you find out about this event?

Why did you choose the electroplating/surface tension experiment(s)?
Because These experiments are fundamental
principles of chemistry and physics that allow us to
clearly see the concepts of chemical reactions, and
I am very interested in this topic.

It looks interesting and I would like to try something
like this.

I just like science because that interesting .🤩🤩

To help me understand the basic principles. This
experiment provide practical learning opportunities,
creating connections between chemistry and
physics.

I thought it was interesting and wanted to try
something new.

I choose electroplating because Now i'm study
about eletroplating and I want to learn about this
more than i know.

I’m so interesting in this Because it is the most interesting

Because this event is interesting. เพราะวา่สนใจอยากรูเ้กีย่วกบัปฏกิริยิาเคมทีีเ่กดิขึน้

It is something interesting and would like to study.
เลอืกการชบุไฟฟ้าเพราะวา่อยากเรยีนรูเ้รือ่งไฟฟ้าทาง
วทิยาศาสตรใ์นการไปรว่มกจิกรรมนีค้รับ

It is something interesting and would like to study.

I think the electroplating a little bit interesting more
than surface tension experiment and I want to try
essay about the electroplating.

It is interesting and would like to study about its.
I would like to know what kind of studies this faculty
has

Because I'm interested in science I want more knowledge that I could use for study

It seemed interesting and exciting. Plus, I’ve never
done it before.

I am interested in electroplating and surface
tension. I think it can be use d for further
development

it seems interesting

I chose it because I wanted to learn about electricity
in this activity and it was an interesting activity
name.

I'm interested So interesting and I like learn about that
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because I'm interested in this experiment and want
to learn this electroplating because happy

I’m interested in this experiment I have an interest in this

I’m interested in this
I am interested in electroplating because it sound
interesting to me.

It can be applied in many ways. and is interesting. This option seemed very interesting to me

I feel interested and like it.
I had interest in electroplating since one of my
school lectures about electrolysis and electroplating
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Appendix I: Survey Results from Post-Event Survey (N = 41)
What did you like/not like about the Introduction?
(41 Responses)

I like it so mucjhhhhhhh I like staff they tell everything I want to know

How friendly and educated the staffs are ชอบการใหค้วามรว่มมอืชว่ยกนั

The introduction was fun and entertaining and i
dont have anything that i didnt like about it.

I like it very much cuz you're so friendly and the
introduction is so good.

Like
I like about the friendliness of everyone and lab
work.

I like it.
หนูชอบคะ่ตรงทีว่า่นอกจากจะใหรู้จั้กกนัเเละกนัเเลว้ยงัให ้
ความสนุกระหวา่งเเนะนำตวัดว้ย

I like both of all I like Operation of Lap

I like about the introduction part that it gives a
clearly explanation about what we are going to do
today. I like Everything

I liked the presenters and how clear they explained
what we'd have to do for the event Yes i like

The discussion was fine as we get to hear other
opinions, I don’t have any complaints for the
introduction I like everything.

I like I like the introduction

I like project I like everything

I like how it is fun, and entertaining I like everything because very interesting.

I like how clear the introductions were and how
considerate the staffs were

I like about lab because I got some more
knowledge and it was fun

I like The introduction is good.

No problems with the introduction
I appreciate that the explanations are easy to
understand and leave no room for confusion.

No problems การใหค้วามรว่มมอืของเพอืน่ๆและเอนเนอรจ์ีข้องพี่ๆ

I like the staff that tell me anything I want to know I like how he explains it well.

Yes i like. I think I gained knowledge and skills in
presenting my work. I like the way he talks and understands things.

I like the experiments here. I like about lab.

I like that introduction briefly introduced us to
electroplating. I like the friendliness of the staff.

Yes I like.
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What did you like/not like about the Lab?
(41 Responses)

like sure I like everything in lab

The lab was a bit hot due to not much airflow but it
was all fine by me ชอบทีไ่ดล้องมอืทำ เเละไดข้องกลบักลบัไป

the lab was fully equipped and fun but the
instructions were not very clear. I like it cuz it so amazing.

Like
I like that when a nail is dipped in copper, it
changes the reaction.

I like it.
หนูชอบlabนีต้รงทีเ่ราไดท้ดลองเเละไดข้องฝากกลบับา้น
ไปดว้ยคะ่ซึง่ถอืเป็นความทรงจำเล็กๆนอ้ยๆวา่เราเคยมาคะ่

I like both I like everything about Lap because that interesting

I think that it takes too long in the lab since many
things could be wrap up more quickly. However, this
experiment is interesting. I like Helping to guide in the lab

I liked how we had a lot of freedom to experiment
on our own will and investigate the results
completely on our own Yes,i like

I like how every materials was prepared for us and
there are instructions ready, my only complaints
would be time management as I feel like it was too
long for me

I don't like the temperature in lap room that's very
hot, But i like everything other the hot temperature.

I like all I like doing lab work because it's fun

I think it's good. I like experimenting with everything these days.

I like how we get to try and fool around a little after
the objectives have been completed

There's nothing I don't like, everyone recommends
it very well.

I liked every aspect of about the lad. It was fun and
I got to try experiments that I would not have been
able to do elsewhere I like It. Because (like Question 1)

I like
I like to do the lab because sometimes in the I didn’t
do the lab but when I came here I can do it.

I liked how everything was well prepared,
instructions clear, and how the items were labeled
clearly.

The lab is fascinating and a lot of fun, but it can get
a bit warm.

I liked seeing the process of electro plating with my
own eyes. I had no problems with it.

ชอบการทดลองใหม่ๆ ทีไ่มเ่คยทดลองและความรูท้ีไ่ดจ้าก
การทดลอง

I like about the lead and copper
The experimenting time was very fun, with seniors
always there to give advice.

I liked today's lab. There were many things to try. I like the freedom to do it.

I like it, easy to understand and fun. I like the way keychain changes colors.
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I like that we get to do electroplating on different
metals (zinc, copper and lead) and try it with nails
and keychain. This demonstrates on how the
process works, creating a visual representation of
electrochemistry for students to visualize and learn.
There’s nothing I don’t like about the lab but it
would be better if we can do different experiments
as well🥺🙏🏻 I love seeing the key change color.

Yea very like.

What did you like/not like about the Electroplating Discussion?
(41 Responses)

Like too I like when the color is change

How informative the slides are ชอบทีม่ภีาพประกอบใหเ้ห็น เเละใหท้ำความเขา้ใจ

The discussion was all fine we get to hear other
people ideas and opinions. I like it cuz I got new knowledge.

Like
I like that everything is explained in an easy to
understand way.

I like it. ชอบคะ่เพราะพี่ๆ อธบิายไดเ้ขา้ใจงา่ยเเละกใ็จดกีนัมากคะ่

I like both I like

This session provides new knowledge about
electroplating. I think They did a great

I like how theey explained it using a diagram and
how clearly they showed the examples Yes,i like it

I like that I get to hear different ideas from a lot of
people, I have no complaints for this I like everything about the Electroplating.

I like I like Electroplating Discussion

I like this story. I like teamwork

I like how it's simplified, while is also able to cover
all the important points Like everything but I'm a little excited but it's fun.

The electroplating discussion was very helpful can
clear

I like it. Because i got more way to do lab in my
future

I like I can get many knowledge from the discussion.

I felt like it was a bit rushed
It's knowledge that can be applied in various ways
in everyday life.

I had no problems with it. ชอบความรูใ้หม่ๆ

I not like about I can’t understand English I like the easy to understand explanation.

Electroplating will cause a color change in the I like the way he talks and understands things.
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workpiece that we dip into the solution. The working
principle is to move electrons towards the battery
that we use and the substance will coat the
workpiece through the solution. that

I like it because the content is interesting. I like it because it can use in daily life.

The discussion is a bit too short so I’m a bit
confused about electroplating but when I gathered
into groups with my group mates and searched
more information regarding the topic, I found that
the topic is a lot easier than I think.

I like the opportunity to shine a light on each other
opinions

Yea I like it.

What did you like/not like about the Brainstorming Session?
(41 Responses)

Likeeee I like a president of my company

This activity helps improves our cognitive skills and
team working skills

ชอบทีไ่ดร้ะดมความคดิไดร้วดเร็ว เเละกาใีหค้วามรว่มมอื
กนั

It was very challenging thinking of an idea but it
was not very bad and entertaining i would say. I like it cuz I have new friends.

Like
I like to brainstorm with friends in the group and
come up with new things to present.

I like it.
หนูชอบตรงทีท่ำใหเ้ราไดรู้จั้กประสานงานกบัคนใหม่ๆ ดว้ย
คะ่

I like both teamwork

It is fun and to have new friends from other schools.
We discuss and share our opinion. It good idea

I like how we could design how our presentation
would look like and they gave us a decent amount
of time to speak Yessir because i have very good friends.

I like that I get to exercise my thoughts and
brainstorm with my friends, my complain would be
that the time given for us is too short.

I like it because my friends really help the work but i
don't like a little bit because my one friend don't
help us work.

I like I like it Because I feel like it's fun

I like to help each other think. i like because it teamwork

The brainstorming session went well and i like that i
get to exercise my thoughts with my friends, though
i would like to try the private room at least once There's nothing I don't like, it's fun.

The time period they gave for the brainstorming
session was a lot and it helped our team to come
up with a great presentation

I like it. Because me and team spend some time
togeter to think about presentation and summary
my knowledge
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I like
I can develop the friendship in the group by helping
each other to create a good presentation.

I felt like they should have made a slide with clear
instructions of what to so instead of just flat out just
giving the criteria.

I've had a unique experience and made new
friends.

I felt the steps for the presentation needed to be a
bit more clear. We were confused on what was
supposed to be in the presentation. ชอบความสามคัคแีละไดฝึ้กทำงานกบัผูอ้ืน่

I like my president of my company I like it because we are more united.

I think everyone did their best to help each other
think and present the work well without any
problems.

I like it because we in the group get to think
together and make us closer and have more fun
together.

I like it because I exchange knowledge in the work. helped each other think and find topics to present.

We get to shred our ideas and brainstorm. Although
my group members found this hard so I mostly do
the work. Other than that, we get to share our
discussion and overall I had a great time😊👍🏻 I like my president of my company

Yes I like, is so good my team have friendship very
much.

What did you like/not like about the Pitches?
(41 Responses)

Likeeee I not like when everyone so serious

The information giving by the other groups were
nicely done

ชอบทีไ่ดเ้ห็นการพรเีซน้ทท์ีห่ลากหลายเเละไดค้วามรูเ้พิม่
มากขึน้

It was fun hearing other people’s ideas so i would
say it was very fun. I like it cuz I have new experience.

Like

I felt excited and nervous because the questions
were quite in-depth and my group had not been able
to find the information thoroughly enough.

I like it.
หนูชอบคะ่เพราะทำใหเ้ราไดรู้จั้กการกลา้เเสดงออกเเละ
ยงัชว่ยทำใหเ้รารูจั้กการพยายามในการสือ่สารดว้ยคะ่

I like both I like here place

The Pitches part is very fun and enthusiastic. I
would like to know other group idea about their
product. I think it so very goodddd idea

I love how creative the pitches were and how the
people used the resources they could so that they
could explain their product Yeah very nice👍

I like that I get to see the products suggested by I like this pitches.
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many people

I like pitches I like it

I like I like everything

The pitches went smoothly and everyone's
presentation was good Of course I like it.

The pitches took too long because there was
multiple groups

I like it. Because i like to see what other people
think about electroplating

I like
I like to listen to the other group presentation to
know the new knowledge.

For me personally, Im not great at thai so the
presentations that were done in thai were a bit hard
to understand.

I gained new experiences and acquired intriguing
knowledge.

Some of the presentations were in Thai which
made it hard for us to understand. However this is
just a minor nitpick no worries! ชอบการใหค้ำแนะนำจากกรรมการ

I don’t like the pitches because every group is
serious but not mine I like having snacks and the people are kind.

Today's presentation may involve not being brave
or not understanding many things, but I like it. I like the cool air conditioning.

I don't like it because it's quite uncomfortable. It gives me courage to express my opinions.

Pitches are only 3 minutes which for me is a bit
short. It would be better if you give us longer time
such as 5 minutes to demonstrates our idea. We
also went our 17.00🥲 I like it because it seems to create laughter.

Yes I very like.

What did you learn about electrochemistry?
(41 Responses)

I learn more ab eletrochemistry without teacher in
class I learned what colors are combined with what.

For different metals , a different solution must be
use , some metals use have there own different
properties

ไฟฟ้าเคมมีผีลตอ่ปฏกิริยิาตา่งๆในชวีติประจำ หรอือาจจะ
ทำใหเ้ราใชช้วีติไดส้ะดวกมากขึน้

That we use electrochemistry alot in our daily lives
and that it is important for us. The colour it isn't rush it clause Electrolytic Cell.

รูว้า่มปีระโชยนย์งัไงกบัชวีติประจำวนั
Learn about metal plating and other general basic
knowledge.

Electroplating
ทำใหห้นูไดรู้จั้กหลกัการเคมไีฟฟ้าตา่งๆเเละไดรู้จั้กการนำ
มนัมาประยกุตใ์ชด้ว้ยคะ่

113



Work process of electrochemistry Teamworking,research

It is the transferring of electrons from one metal to
another.

Experimenting with redox reactions in
electrochemistry

How useful it is in our daily lives and how diverse it
could be used by using electricity I learn about electrolytic cell.

How electroplating work, use of electroplating, etc.
About elctroplating lab , I have new knowledge in
this day because this class Thank u🤍🤍

Learned which metals conduct and which do not About electrochemistry lab

Metal plating I learned what electrochemistry can do.

How electroplating works. How it has a lot of
applications, and is very versatile I learned about electron transfer.

The event today helped me understand all the
aspects of electroplating and how it works electrochemistry can use in daily life

know the principles and methods
I learn how the electron run in the reaction, the
anode cathode, the electrolytic cell.

I learned literally the aspect of electroplating
because beforehand I had no idea that this even
existed

I've learned about electroplating, where the
application of electricity causes the color of one
metal to adhere to another metal.

I didn’t even realize how much electro chemistry
was used before we learned it today. So pretty
much the process of electro chemistry. Electrolytic Cell

This lab make me know how to change the metal
I learned to transfer electrons to change the color of
a keychain.

Electrochemistry has many applications in daily life
and can be used in daily life.

I learned about the movement of electrons. electron
transfer Know how the keychain's color change
occurs.

I learned about Electroplating. I learn about electroplating can use in daily life.

Electrochemistry is the study of chemical processes
that cause electrons to move. This movement of
electrons is called electricity, which can be
generated by movements of electrons from one
element to another in a reaction known as a redox
reaction Learned about electrochemistry

I learn electrolytic cells.

Do you have any suggestions on how the event can be improved?
(40 Responses)

No ka No,I don’t

No , the event was well over perfect!👍🏻 -
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I would say to make the lab instructions abit more
clear. I don't have it

No I like everything about this event. Very friendliness.

Nothing it’s good already. ไมม่คีะ่

I think that the experiment part should be quicker. Not have

None I had a lot of fun :) 🫶🏻

Time management could be improved I don't have,it too good enough

No Nope

No Nope

It is already very good, though it would've been
better if the time we get to try the experiments are a
bit longer No

I think that the event is already good so in my
opinion it has nothing to improve on Nothing

No, because it's already good. I didn't have

I think overall the event was great. -

None
I would like to extend the time for completing the
project.

The pressure can be low than this can be good No

I don't have much to recommend because this
session was very good to study electrochemistry
and had fun activities.

I would feel like I was missing out a lot if I didn't
come here.

I think the presentation was too stressful. NO I don't

I want to do more experiments other than
electroplating. But I really like this event, I helped
me learn more about how the electroplating works,
etc. I also made new friends😆 No I dont

I don’t have because is so good now. No, because they organized this event very well
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I find science class interesting

Mean = 9.146341463 Median = 10 Mode = 10

I look forward to my science class

Mean = 8.829268293 Median = 9 Mode = 10

Science is difficult to me

Mean = 6.780487805 Median = 7 Mode = 5
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Practical/lab work in science is interesting

Mean = 9.56097561 Median = 10 Mode = 10

I would rather do practical/lab work than attend lectures

Mean = 9.024390244 Median = 10 Mode = 10

I would like to study science at university

Mean = 8.804878049 Median = 9 Mode = 10
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I would like to get a job or career in science

Mean = 8.634146341 Median = 9 Mode = 10

I believe science and technology is important for society

Mean = 9.43902439 Median = 10 Mode = 10

I believe science and technology makes our lives easier

Mean = 9.341463415 Median = 10 Mode = 10
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Appendix J: Electroplating Experiment
Macroscopic Level
Electroplating is the process of using electricity to deposit one metal onto another. Simply
connect a copper electrode to a keychain immersed in a solution of copper nitrate to a power
supply, and after a few minutes you will get a keychain coated with copper.

Submicroscopic Level
The potential difference/applied voltage will free the metal ions from its original solid e.g.
copper and make them travel through the electrolyte solution e.g.copper nitrate to get deposited
onto our object of interest e.g. keychain.
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Symbolic Level
The process of “freeing” the metal ions relies on a reaction called oxidation, which is
characterized by the loss of electrons. The process of depositing the metal ions onto the keychain
relies on a reaction called reduction, which is characterized by the gain of electrons. Both of
these processes occurring simultaneously gives us a redox reaction, which is represented by the
equations below:
Anode Reaction (Oxidation)
Cu(s) →Cu2+(aq) + 2e-

Cathode Reaction (Reduction)
Cu2+(aq) + 2e- →Cu(s)

Applications of Electrochemistry
Ion detection (environmental analysis), batteries, and metal purification.

Guiding Questions
● What is this system called?
● What are the components of an electrochemical cell?
● What is happening at the anode?
● What is happening at the cathode?
● What is the overall reaction called?

Metals Used in this Experiment (for plating)
● Copper (Blue Electrolyte Solution)
● Zinc (Clear Electrolyte Solution)
● Lead (Clear Electrolyte Solution)

Materials Required
● Copper nitrate, zinc nitrate, lead nitrate
● Power Source (9V Battery)
● Alligator Clips (Red and Black)
● 50 mL Beakers
● Nails
● Copper, Zinc, Lead electrode (Pure copper, zinc, lead strips)
● Keychain
● Sandpaper

Manual Includes
● Instructions for the electroplating experiment
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Appendix K: Lab Instruction Manual
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Appendix L: Judging Rubric
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Appendix M: Project Sustainability Plan
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