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ก าหนดการโครงการอบรมเชิงปฏิบัติ  
เร่ือง Active learning (Advanced course)  

ตอน Team-based learning  
วันจันทร์ที่ 16 ธันวาคม พ.ศ. 2562 

ณ ห้องประชุมสิรินธร ชัน้ G อาคารเฉลิมพระเกียรต ิคณะแพทยศาสตร์ศิริราชพยาบาล 
 

เวลา หวัข้อ วิทยากร 
08:30 - 09:00 ลงทะเบียน  
09:00 - 10:00 Basic principles of Team-based learning รศ.ดร. นพ.เชิดศกัด์ิ  ไอรมณีรัตน์ 
10:00 – 10:15 พกัรับประทานอาหารว่าง  
10.15 – 12.00  iRAT&gRAT  

 
รศ.ดร. นพ.เชิดศกัด์ิ  ไอรมณีรัตน์ 
อ.ดร. นพ.ยอดย่ิง  แดงประไพ 
ผศ.ดร. นพ.ภทัรบตุร  มาศรัตน 
อ. นพ.อนิรุต วรวาท 

12:00 – 13:00 พกัรับประทานอาหารกลางวนั  
13:00 – 14.30 How to facilitate class discussion 

 
อ.ดร. นพ.ยอดย่ิง  แดงประไพ 
ผศ.ดร. นพ.ภทัรบตุร  มาศรัตน 

14:30 - 14:45 พกัรับประทานอาหารว่าง  
14:45 – 15:45 Application exercise 

 
อ. นพ.อนิรุต วรวาท 
รศ.ดร. นพ.เชิดศกัด์ิ  ไอรมณีรัตน์ 
อ.ดร. นพ.ยอดย่ิง  แดงประไพ 
ผศ.ดร. นพ.ภทัรบตุร  มาศรัตน 

15:45- 16:00 Summary รศ.ดร. นพ.เชิดศกัด์ิ  ไอรมณีรัตน์ 
หมายเหต:ุ ก าหนดการอาจมีการเปลีย่นแปลงไดต้ามความเหมาะสม 
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ลําดับ คํานําหนา ชื่อ สกุล สังกัด หนวยงาน/ภาควิชา

1 อ. นพ. วุฒินันท อัจฉริยะโพธา คณะแพทยศาสตรศิริราชพยาบาล ภาควิชาสูติศาสตร-นรีเวชวิทยา

2 พญ. เบญจวรรณ ทยานิธิกุล โรงพยาบาลสงขลา  สาขา สูติศาสตรและนรีเวชวิทยา

3 ผศ. นพ. จปรัฐ ปรีชาพานิช คณะแพทยศาสตรศิริราชพยาบาล ภาควิชาสูติศาสตร-นรีเวชวิทยา

4 นาง พิไลวรรณ ใจชื้น คณะพยาบาลศาสตร วิทยาลัยวิทยาศาสตรการแพทยเจาฟาจุฬาภรณ ภาควิชาการพยาบาลมารดา ทารก และการผดุงครรภ

5 ผศ.พิเศษ พญ. สมใจ กาญจนาพงศกุล วิทยาลัยแพทยศาสตร มหาวิทยาลัยรังสิต ภาควิชากุมารเวชศาสตร

6 ผศ. นพ. สรวุฒิ พงศโรจนเผา คณะแพทยศาสตร มหาวิทยาลัยศรีนครินทรวิโรฒ กุมารเวชศาสตร

7 รศ. พญ. จุฬธิดา โฉมฉาย วิทยาลัยนานาชาติ มหาวิทยาลัยมหิดล อาจารยพิเศษ ภ.กุมารฯ

ลําดับ คํานําหนา ชื่อ สกุล สังกัด หนวยงาน/ภาควิชา

1 Dr. Ruchi  Agarwal วิทยาลัยนานาชาติ มหาวิทยาลัยมหิดล Social Science

2 นางสาว ผองพิมล ดาศรี คณะแพทยศาสตรศิริราชพยาบาล สถานการแพทยแผนไทยประยุกต

3 นาย สุธน จันทรสมสฤษดิ์  คณะแพทยศาสตรศิริราชพยาบาล สถานการแพทยแผนไทยประยุกต

4 นางสาว ดลพร มะแมทอง  คณะแพทยศาสตรศิริราชพยาบาล สถานการแพทยแผนไทยประยุกต

5 นางสาว นาริชาติ ชื่นสกุล คณะแพทยศาสตรศิริราชพยาบาล สถานการแพทยแผนไทยประยุกต

6 นางสาว ปาริชาติ พงษพานิช คณะแพทยศาสตรศิริราชพยาบาล สถานการแพทยแผนไทยประยุกต

7 นางสาว ดรุณี รัตนวงศาเมธากุล คณะแพทยศาสตรศิริราชพยาบาล สถานการแพทยแผนไทยประยุกต

8 นางสาว ดอกไม วิวรรธมงคล คณะแพทยศาสตรศิริราชพยาบาล สถานการแพทยแผนไทยประยุกต

ลําดับ คํานําหนา ชื่อ สกุล สังกัด หนวยงาน/ภาควิชา

1 อ. พญ. เพียงพร ศักดิ์ศิริวุฒิโฒ  คณะแพทยศาสตรศิริราชพยาบาล ภาควิชาจักษุวิทยา

2 รศ. พญ. อติพร ตวงทอง คณะแพทยศาสตรศิริราชพยาบาล ภาควิชาจักษุวิทยา

3 อ. พญ. พิมพขวัญ  จารุอําพรพรรณ  คณะแพทยศาสตรศิริราชพยาบาล ภาควิชาจักษุวิทยา

4 อ. พญ. สกาวรัตน เพ็ชรยิ้ม คณะแพทยศาสตรศิริราชพยาบาล ภาควิชาจักษุวิทยา

5 พญ. รุจาพร โคตรนรินทร วิทยาลัยแพทยศาสตร มหาวิทยาลัยรังสิต ภาควิชาเวชศาสตรฉุกเฉิน

6 พญ. พัสสชปภา ชัยสุข โรงพยาบาลเลิดสิน กลุมงานเวชศาสตรฉุกเฉิน

7 พญ. พราว ยิ่งทวีศักดิ์ คณะแพทยศาสตรวชิรพยาบาล มหาวิทยาลัยนวมินทราธิราช ภาควิชานิติเวชศาสตร

8 พญ. ธนพร หงษคณานุเคราะห วิทยาลัยแพทยศาสตร มหาวิทยาลัยรังสิต ภาควิชาจิตเวชวิทยา

ลําดับ คํานําหนา ชื่อ สกุล สังกัด หนวยงาน/ภาควิชา

1 รศ. นพ. ชัยเจริญ  ตันธเนศ คณะแพทยศาสตรศิริราชพยาบาล ภาควิชาพยาธิวิทยาคลินิก

2 รศ. พญ. พนัสยา เธียรธาดากุล คณะแพทยศาสตรศิริราชพยาบาล ภาควิชาพยาธิวิทยาคลินิก

3 ดร. นฤดล  ธีรภัทรกานต สํานักวิชาแพทยศาสตร มหาวิทยาลัยแมฟาหลวง  เภสัชวิทยา

4 ผศ.ดร. นพพล เผาสวัสดิ์ คณะแพทยศาสตรศิริราชพยาบาล สถานเทคโนโลยีการศึกษาแพทยศาสตร

5 ดร. ภัสริณ วงศกําแหง วิทยาลัยนานาชาติ มหาวิทยาลัยมหิดล กลุมสาขาวิชาวิทยาศาสตร

6 ผศ. พญ. สุดารัตน ปโยพีระพงศ คณะแพทยศาสตรศิริราชพยาบาล ภาควิชาพยาธิวิทยาคลินิก

7 อ.ดร. สพ.ญ. มนตรัตน จุลเนตร คณะแพทยศาสตรศิริราชพยาบาล ภาควิชาปรสิตวิทยา

8 ดร. เบญจมาศ สุขใจ สํานักวิชาแพทยศาสตร มหาวิทยาลัยแมฟาหลวง  กายวิภาคศาสตร

ลําดับ คํานําหนา ชื่อ สกุล สังกัด หนวยงาน/ภาควิชา

1 นพ. สันติ  สิลัยรัตน  คณะแพทยศาสตรวชิรพยาบาล มหาวิทยาลัยนวมินทราธิราช อายุรศาสตร

2 พญ. ปณิสินี ลวสุต โรงพยาบาลจุฬาลงกรณ  สาขาวิชาโลหิตวิทยา ภาควิชาอายุรศาสตร

3 นพ. ชนัทธ กําธรรัตน โรงพยาบาลจุฬาลงกรณ  หนวยผิวหนัง ฝายอายุรศาสตร

4 นางสาว ศุภธิดา จันทรบุรี คณะพยาบาลศาสตร มหาวิทยาลัยราชภัฏนครปฐม สาขาการพยาบาลชุมชน

5 นางสาว ฐาพัชรลดา เกียรติเลิศเดชา คณะพยาบาลศาสตร มหาวิทยาลัยราชภัฏนครปฐม สาขาการพยาบาลชุมชน

6 นางสาว สกาวรัตน ภูศรี คณะพยาบาลศาสตร วิทยาลัยวิทยาศาสตรการแพทยเจาฟาจุฬาภรณ ภาควิชาการพยาบาลชุมชน

7 ดร. พรชัย สัญฐิติเสรี คณะสัตวแพทยศาสตร มหาวิทยาลัยเกษตรศาสตร เวชศาสตรคลินิกสัตวใหญและสัตวปา

8 ผศ.สพ.ญ.ดร. วราภรณ อวมอาม คณะสัตวแพทยศาสตร มหาวิทยาลัยเกษตรศาสตร ภาควิชาเวชศาสตรคลินิกสัตวเลี้ยง

ลําดับ คํานําหนา ชื่อ สกุล สังกัด หนวยงาน/ภาควิชา

1 อ. พญ. ศิริลักษณ ประภาศรีวรกุล คณะแพทยศาสตรศิริราชพยาบาล ภาควิชาศัลยศาสตร

2 อ. นพ. ธรรมวัฒน  ปรคนธรรพ  คณะแพทยศาสตรศิริราชพยาบาล ภาควิชาศัลยศาสตร

3 อ.ดร. นพ. ชุติวิชัย  โตวิกกัย คณะแพทยศาสตรศิริราชพยาบาล ภาควิชาศัลยศาสตร

4 รศ. พญ. อริศรา เอ่ียมอรุณ คณะแพทยศาสตรศิริราชพยาบาล ภาควิชาวิสัญญีวิทยา

5 รศ. พญ. ศิริลักษณ สุขสมปอง คณะแพทยศาสตรศิริราชพยาบาล ภาควิชาวิสัญญีวิทยา

6 รศ. นพ. รวิศ   เรืองตระกูล  คณะแพทยศาสตรศิริราชพยาบาล ภาควิชาศัลยศาสตร

7 พญ. ยุพดี ฟูสกุล คณะแพทยศาสตรวชิรพยาบาล มหาวิทยาลัยนวมินทราธิราช ภาควิชาเวชศาสตรฟนฟู

8 พญ. เล็ก กาญจนโกมุท วิทยาลัยแพทยศาสตร มหาวิทยาลัยรังสิต ภาควิชาศัลยศาสตร
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กลุมที่ 5

กลุมที่ 4

กลุมที่ 2

กลุมที่ 3



4 ศูนย์ความเป็นเลิศด้านการศึกษาวิทยาศาสตร์สุขภาพ(ศศว) คณะแพทยศาสตร์ศิริราชพยาบาล Tel. 02-4199978

16 Dec 2019Active learning (ตอน Team-based learning)



5ศูนย์ความเป็นเลิศด้านการศึกษาวิทยาศาสตร์สุขภาพ(ศศว) คณะแพทยศาสตร์ศิริราชพยาบาล Tel. 02-4199978

16 Dec 2019Active learning (ตอน Team-based learning)

 เอกสารประกอบการอบรม

16 Dec 2019



6 ศูนย์ความเป็นเลิศด้านการศึกษาวิทยาศาสตร์สุขภาพ(ศศว) คณะแพทยศาสตร์ศิริราชพยาบาล Tel. 02-4199978

16 Dec 2019Active learning (ตอน Team-based learning)



7
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Group Readiness Assurance Test (gRAT) 

Immediate Feedback Assessment Technique (IF-AT) 

          Item A  B           C               D         E            Score 

1.       D    2 
               

2.     C      2 
            

3.           3 
            

4.   B  C      1 
            

5. A  B  C      0.5 
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Team-based Learning

นพ. เชิดศกัดิ ไอรมณีรตัน์
ภาควชิาศลัยศาสตร ์คณะแพทยศาสตรศ์ิริราชพยาบาล

มหาวทิยาลยัมหิดล

Objectives

• เมือสิ นสุดการอบรมแลว้ อาจารยผู์เ้ขา้ร่วมการอบรมสามารถ
–บอกขอ้ดีของการเรียนแบบ teambased learning ได้
–บอกขันตอนในการเรียนแบบ teambased learning ได้

Schedule

Time Activity

0900 – 0905 iRAT

0905 – 0915 gRAT

0915 – 0935 Discussion: answers

0935 – 0950 Teaching

0950 – 0955 Application exercise

0955 – 1000 Discussion: application exercise

Outline

• History

• A TBL experience at Siriraj Hospital

History

• Larry Michaelsen, a professor of business at the 
University of Oklahoma developed a team-

based learning to promote active learning in a 
course in management in late 1970s.

• In 2001, the US Department of Education 
awarded a Fund for the Improvement of 

Postsecondary Education (FIPSE) to Baylor 
Medical College to increase TBL in medical 
education

History (2)

• Michaelsen L, Knight AB, Fink LD. Team-based 
learning: A transformative use of small groups. 

Sterling: Stylus, 2002.

• Michaelsen L, Parmelee D, McMahon KK, 
Levine RE. Team-based learning for health 
professions education: A guide to using small 

groups for improving learning. Sterling: Stylus, 
2008.
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Why TBL?

• Problems we encountered with traditional 

teaching in Surgery
– เนื อหาวชิาการเพิมมากขึ นอย่างรวดเร็ว
– นักศึกษาไม่เตรียมตวัมาเรียน ไม่ศึกษาบทเรียนมาก่อน
– นักศึกษาเรียนแบบ passive ขาดความสามารถในการเรียนรูด้ว้ยตนเอง
– เมือทํากิจกรรมกลุ่ม มีนักศึกษาทีอาศยัเพือน โดยตนเองไม่ไดท้ํางาน
– เมือสิ นสุดการเรียนแลว้ นักศึกษาไม่สามารถนําความรูไ้ปแกปั้ญหาผูป่้วยได้

Team-based Learning

• An active learning conducted in a large 

class with the following features:-

1. Permanent (term-long), instructor-assigned 
groups of students

2. Individual accountability for out-of-class work

• Individual Readiness Assurance Test (iRAT)

3. Incentives for working effectively as a team

• group Readiness Assurance Test (gRAT)

4. In class application exercises

Team-based Learning: Surgery Style

• Started in a class of M4 students

• A class of about 48 - 50 students

• Divided into 6 groups of 8 - 9 students

• เรียนทุกวนัพฤหสั บ่าย 1300  1600

Schedule

Time Activity

1300 – 1315 iRAT

1315 – 1345 gRAT

1345 - 1415 Discussion: answers

1415 - 1445 Teaching

1445 - 1525 Application exercise

1525 – 1555 Discussion: application exercise

1555 - 1600 Summary

Reading

• ก่อนการเรียน นักศึกษา ตอ้ง ศึกษาบทเรียนทีไดม้อบหมายไปให้
เขา้ใจ

• บทความวิชาการ จากตํารา หรือวารสารทางการแพทยที์อาจารยไ์ด้
คดัเลือกแลว้ว่าเป็นเนื อหาทีสาํคญั และนักศึกษาตอ้งรูเ้พือใชใ้นการ
ดูแลผูป่้วยทางศลัยศาสตร์

• นักศึกษาแต่ละคนตอ้งศึกษาเนื อหาทังหมด ไม่ใช่การแบ่งอ่านกนัคน
ละส่วน

iRAT

• Individual Readiness Assurance Test

– Multiple-choice questions 5 ตวัเลือก
– นักศึกษาแต่ละคนต่างคนต่างทํา
– Closed book exam

– จาํนวนขอ้สอบ 10 ขอ้ เวลา 15 นาที
– กากบาทคาํตอบลงในกระดาษคาํตอบ
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gRAT

• Group Readiness Assurance Test

– Multiple-choice questions ชุดเดียวกนักบั iRAT

– ใหนั้กศกึษาใชก้ระบวนการกลุ่มในการหาคาํตอบ
– Open book exam

– จาํนวนขอ้สอบ 10 ขอ้ เวลา 30 นาที
– เลือกคาํตอบดว้ย scratch card 

IF-AT

Discussion

• อภิปรายคาํตอบของ iRAT, gRAT ทีละขอ้
• หากนักศึกษาไม่เห็นดว้ย สามารถแสดงความเห็น หากความเห็น

ดงักล่าวเหมาะสม อาจสามารถปรบัเปลียนเฉลยได้
• ระหว่างอภิปราย เจา้หน้าทีจะรวมและแสดงคะแนนของแต่ละกลุ่ม

Teaching

• อาจารยส์รุปประเด็นสาํคญัของหวัขอ้นันๆอย่างคร่าวๆ

Application Exercise

• อาจารยแ์จกโจทยที์มีความซบัซอ้นมากยิงขึ น 
• นักศึกษาใชก้ระบวนการกลุ่มในการแกปั้ญหา
• ลกัษณะโจทย์

– Significant

– Same problem

– Specific choice

– Simultaneous report

• เวลา 40 นาที

Discussion: Application Exercise

• นักศึกษาแต่ละกลุ่มแสดงจุดยนืของตนในโจทยแ์ต่ละขอ้
• นักศึกษาอภิปรายเหตุผลสนับสนุนการตดัสินใจของตนเอง
• อาจารยส์รุปแนวทางแกปั้ญหา
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Assessment

• การเรียนแต่ละครังมีคะแนน 100 คะแนน
– iRAT 20 คะแนน
– gRAT 20 คะแนน

• แต่ละขอ้มีคะแนน 3 คะแนน (3, 2, 1, 0.5)
– Group activity 20 คะแนน
– In-class application exercise 40 คะแนน

แบบประเมินกิจกรรมกลุม่

หวัขอ้ ดีมาก
(4)

ดี
(3)

พอใช้
(2)

ควรปรบัปรุง
(1)

1. มีการใชเ้วลาของกลุ่มอย่างมีประสิทธิภาพ
2. มีการเตรียมตวัศึกษาหาความรูก่้อนเรียน

3. อธิบายสิงต่างๆใหเ้พือนฟังไดก้ระจ่างชัด

4. การยอมรบัฟังความเห็นของผูอื้น
5. กริยา มารยาทในการประชุม 
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Assessing the Outcomes of Team-Based Learning
in Surgery
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Background: Team-based learning (TBL) has been introduced into teaching of fourth and fifth-year medical students in the
Department of Surgery, Faculty of Medicine Siriraj Hospital.
Objective: To investigate the outcomes of this instructional strategy.
Material and Method: We retrospectively reviewed data collected from TBL sessions during academic year 2013 and 2014,
including (1) scores of individual and group readiness assurance tests (iRAT and gRAT), and (2) student survey composing
of a 15-item five-point satisfaction rating and five open-ended questions.
Results: The analysis of 3,552 sets of iRAT and gRAT scores revealed average scores of 62 and 94%, respectively. Fifth-year
students had higher scores than fourth-year students. From 888 questionnaires distributed, we received 775 questionnaires
back (87% response rate). The satisfaction ratings yielded Cronbach’s Alpha of 0.89. The rating ranged from 3.58 to 4.36
with average of 4.11.
Conclusion: TBL is a useful learning strategy for undergraduate surgical education that led to improved students’ preparation
for class and acquisition of important skills including self-directed learning, critical thinking, decision making, communication,
and information literacy. Some areas for improvement were reading materials, class scheduling and involvement of more
teachers.

Keywords: Team-based learning, Outcomes, Surgical education, Student satisfaction

Continuous improvement of science and
technology has brought significant progress in surgery,
leading to better surgical outcomes. Along with this
improvement comes a significant expansion of surgical
knowledge that medical students have to study to
understand surgical patients. Furthermore, a traditional
lecture that focuses on passing information to learners
often fails to develop critical thinking and problem
solving skills in learners. Thus, current approach in
surgical education requires active learning strategies
that stimulate students to apply their basic knowledge
to solve surgical problems. Unfortunately, some
students come to a class with inadequate preparation.
A surgical teacher generally spends significant amount
of time to review basic concepts for these unprepared
students, leading to inadequate time to teach advanced
concepts. One educational strategy that was designed
to address this problem is a team-based learning.

A team-based learning (TBL) is an active
learning strategy in a small group format that
provides students with opportunities to apply basic
knowledge through a sequence of activities(1,2). The
key characteristics of team-based learning are: (1)
collaborative learning in a team setting, (2) assurance
that students review learning materials before coming
to class, (3) using a majority of class time to solve
problems in small groups, and (4) immediate feedback
on their decision(1,3-5).

A classic form of team-based learning starts
with providing students with pre-class reading
assignment. All students would come to class with basic
knowledge from studying these materials. The class
starts with a multiple-choice questions test of individual
student’s basic knowledge (individual-readiness
assurance test: iRAT). After submitting individual
answer sheets for scoring, students work on the same
set of multiple-choice questions test in groups in an
open-book exam format (group-readiness assurance
test: gRAT). Each group provides answer to the
questions in a special answer sheet where students
receive feedback immediately whether they get a correct
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answer. If the group does not choose a correct answer,
they have opportunities to choose other options until
they get a correct answer, but their score will be reduced
with more attempts (Immediate Feedback Assessment
Technique: IF-AT). After submitting the gRAT answer
sheets for scoring, a teacher leads a discussion of each
item on iRAT and gRAT. A teacher then teaches the
class core concepts of the topic. Students then work
on an application exercise (a test of application of
knowledge in the topic of interest) in groups. A teacher
then leads a discussion on how to solve the problems
in the application exercise(2,5,6).

TBL was first implemented in health
professions education  at the Baylor College of
Medicine in 2001(7). After that, TBL gained popularity
in many schools throughout the world. The Department
of Surgery Faculty of Medicine Siriraj Hospital has
used TBL with medical students since year 2013. We
first introduced TBL in the class of fourth year medical
students in academic year 2013 in four topics: (1)
preoperative evaluation of cardiovascular system, (2)
preoperative evaluation and preparation of patients
with systemic diseases, (3) ethical issues in surgical
patients, and (4) intravenous fluid therapy in surgical
cases. After successful implementation of TBL for
fourth year students’ classes, we expanded TBL
sessions into the class of fifth year medical students in
academic year 2014 in four topics: (1) patient safety, (2)
palliative care, (3) postoperative care, and (4) critical
appraisal of surgical literature. We have collected
data on students’ test scores and students’ satisfaction
survey in every group. We carried out this study to
investigate the outcomes of this innovative learning
strategy in order to gain insights on how to improve
students’ learning experience.

Material and Method
Instructional strategy

We set up team-based learning sessions once
a week. In the first week, we orientated students to this
new instructional strategy and provided the reading
materials for all four TBL sessions. The TBL classes
started in the second week of their surgical rotations.
The TBL sessions were scheduled on Thursday
afternoon for fourth-year students and on Tuesday
afternoon for fifth-year students. Each session took
three hours. The class started with iRAT, followed by
gRAT. After finishing these tests, an instructor led a
discussion of the reasoning for each test item for half
an hour. An instructor gave an interactive lecture on
the topic for thirty minutes. After that, each group of

students worked on an application exercise, which
contained three cases requiring them to apply the
knowledge obtained from reading materials combined
with what they have learned from lecture. Students
had forty minutes to choose the best response from
four to six options provided in each case and provided
their reasoning for their choice in an answer sheet.
After submitting their answers, an instructor led a class
discussion of an application exercise for half an hour
and summarized the lesson.

Research design
We carried out a retrospective review of the

data collected from TBL sessions of fourth and fifth
year medical students during surgical rotations in
academic years 2013 and 2014, including (1) scores
obtained from iRAT and gRAT, and (2) end-of-class
satisfaction survey. Our research protocol and survey
questions have been reviewed and approved by the
institutional review board (IRB) of Siriraj hospital.

iRAT
Individual readiness assurance test (iRAT) is

a ten-item multiple-choice exam designed to assess
learners’ basic understanding of pre-class reading
assignment. A student chooses one best response from
five options provided in each item and marks the
selected option in an answer sheet. Students have
fifteen minutes to complete this test in a closed book
environment without assistance from their friends.

gRAT
Group readiness assurance test (gRAT) uses

the same set of test items as iRAT, but let students
work together in groups in an open book exam
environment. Each group has thirty minutes to complete
this test. An answer sheet for gRAT is a special paper
called scratch card which conceals a mark of correct
option for each item under the solid grey bar which can
be scratched off. Each group of students chooses one
best response for each item by scratching off the solid
grey bar on the option. If they do not see the mark of
correct option, they have to discuss to seek the most
appropriate answer from the remaining four options.
They scratch off the solid grey bar until they find the
mark of correct option.

Students’ satisfaction survey
In order to evaluate students’ acceptance of

this new learning strategy, we developed a students’
satisfaction survey, which were administered to all
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students in the last session of their TBL activities
for each academic year. The survey contained no
identification and students could choose to participate
voluntarily. Each survey contained two parts: (1) rating
scale of students’ satisfaction, and (2) open-ended
questions.

The students’ satisfaction rating employed
fifteen items of five-point Likert scale rating, expressing
their agreement with various aspects of TBL, where
one meant strongly disagree, two meant disagree,
three meant neutral, four meant agree, and five meant
strongly agree. All fifteen items were written in a way
that higher scores indicated better learning experience
(Appendix A).

We also employed five items of open-ended
questions to check students’ opinion about TBL
(Appendix B).

Analyses
In order to evaluate how well students

prepared for TBL and how the group process helped
their learning, we examined their iRAT and gRAT scores.
A paired-samples t-test was used to determine the score
improvement from iRAT to gRAT. We also carried out
the comparison between fourth-year students and fifth-
year students and between male and female students
using independent-samples t-tests to check which
group of students better prepared for classes.

The student satisfaction survey was analyzed
in two parts. For the rating scale, we checked the
reliability of scores using Cronbach’s Alpha. We then
examined the average rating of each item to determine
which aspects of TBL that students satisfied the most
and the least. We also compared the average
satisfaction ratings between fourth-year students and
fifth-year students using independent-samples t-tests
to determine which group of students got better
learning experience. For the open-ended questions, we
conducted content analysis to extract major themes
from students’ feedback.

Results
iRAT and gRAT scores

The data contained scores obtained from
295 fourth-year students from academic year 2013,
298 fourth-year students, and 295 fifth-year students
from academic year 2014, making a total of 888
participating students. Each student took four TBL
sessions. Thus, there were 3,552 sets of iRAT and gRAT
scores for analysis. Average iRAT and gRAT scores
were 62 and 94%, respectively. A paired-samples t-test

revealed significant improvement of scores from iRAT
to gRAT with a mean difference of 32.27 percent, t (3551)
= 103.52, p< 0.01.

When focusing on TBL sessions for fourth-
year students, average iRAT and gRAT scores were
57% and 93%, respectively. This showed significant
improvement of gRAT from iRAT scores with a mean
difference of 35.58 percent, t (2371) = 94.54, p<0.01.
When focusing on TBL sessions for fifth-year students,
average iRAT and gRAT scores were 71 and 97%,
respectively. This also showed significant improvement
of gRAT from iRAT scores with a mean difference
of 25.60 percent, t (1179) = 51.01, p< 0.01. Fifth-year
students tended to have better preparation for TBL
sessions as seen from higher iRAT and gRAT scores.
The iRAT scores for fourth-year and fifth-year students
were 57% and 71%, respectively, t (3550) = 20.77, p<
0.01. The gRAT scores for fourth-year and fifth-year
students were 93% and 97%, respectively, t (3526) =
18.37, p< 0.01.

The comparison of iRAT and gRAT scores
between gender showed no significant difference.
Mean iRAT scores of men and women were 62% and
61%, respectively, t (3550) = 1.33, p = 0.19. Mean gRAT
scores of men and women were equal at 94%, t (3550) =
0.08, p = 0.93.

Satisfaction survey
From 888 questionnaires distributed, we

obtained 775 questionnaires returned (response rate
87%). Among these returned questionnaires, 511 came
from fourth-year students, and 264 came from fifth-
year students.

1) Rating scale
The scores obtained from the satisfaction

ratings were reliable. The Cronbach’s Alpha was 0.89.
The average score of each item was summarized in Table
1. The ratings ranged from 3.58 to 4.36, with an average
rating of 4.11. The average satisfaction rating of fourth-
year students (4.17) was slightly higher than rating of
fifth-year students (3.99), t (561) = 4.97, p<0.01.

The three aspects of TBL that received
highest ratings were item 3 (I think that TBL is a learning
format that stimulates students to learn in an active
learning style), item 5 (I have developed team working
skills during the group activity), and item 15 (I support
the Department of Surgery to continue TBL). On the
other hand, the three lowest ratings were item 6 (The
reading materials provided for TBL are useful academic
articles that help improve my understanding of the
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subject), item 7 (The amount of reading being assigned
to study before each TBL is appropriate), and item 8
(I finished reading the assigned reading materials before
coming to every TBL class).

2) Open-ended questions
Content analysis revealed four major themes

of students’ comments: (1) students’ learning, (2)
reading materials, (3) instructional approach, and (4)
learning climate.

Students’ learning:
Students have expressed that they have learnt

a lot from the TBL sessions. They appreciated the
understanding of all the topics that have been chosen
into TBL format. Moreover, they indicated that they
gained more than just knowledge in these topics. They
mentioned many other skills, including team work,
critical thinking, time management, self-directed
learning, public discussion, and decision making.

“I have learnt how to work in group. I also
learned that when we shared our understanding among
friends in difficult subject, we had multiple perspectives.
We could see that there may be multiple solutions.
When we tried to analyze each solution, we learned
even more”.

“Learning in a group revealed multiple ways
of thinking which help fulfilled what was missing from
my own view. I have learnt how to think from my friends
and applied these techniques to myself”.

However, some students expressed their
frustration in grasping some difficult concepts raised
in the TBL sessions, such as ethical dilemma.

“Learning about ethical issues is difficult. It
is hard to adapt these issues into normal daily life.
Even when we understand the concepts, applying those
concepts to individual patients is delicate and difficult
to understand. There were many perspectives,
comparing to other topics of medical knowledge which
I could understand by myself”.

Reading materials:
Many students complained about reading

materials in term of content difficulty, language
complexity, especially in the area involving social
science such as ethical issues.

“Some of the reading materials are too difficult
to understand. It took a long time to read”.

However, some students expressed their
appreciation of the pre-class reading materials, which
helped them prepared for class. Others saw these
challenging reading materials as their opportunity to
practice their academic reading skill.

“Having the opportunity to study reading
materials before coming to class makes me able to apply
knowledge to solve problems in each class session”.

“I have the opportunity to practice reading
English article, especially academic journal, and how
to grasp important concepts from the large amount of
information”.

Items   n Mean SD

  1. The content being studied … 774  4.28 0.71
  2. I gained knowledge and understanding… 773  3.98 0.72
  3. I think that TBL is a learning format … 774  4.36 0.70
  4. I have fun with team-based learning … 775  4.09 0.81
  5. I have developed team working skills… 772  4.36 0.64
  6. The reading materials provided … 774  3.58 0.90
  7. The amount of reading being assigned… 773  3.71 0.89
  8. I finished reading the assigned … 773  3.94 1.01
  9. The amount of time provided for iRAT… 773  4.28 0.78
10. The amount of time provided for gRAT… 773  4.28 0.72
11. The amount of time provided for an … 774  3.95 0.90
12. The test content of items on … 774  4.06 0.80
13. The difficulty level of application ... 773  4.22 0.66
14. I received useful information … 763  4.23 0.71
15. I support the Department … 774  4.30 0.79
Overall Satisfaction 775  4.11 0.50

Table 1. The average scores of students’ satisfaction ratings
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Instructional approach:
Many students were impressed with an

instructional approach employed during TBL sessions.
They appreciated the dedication and attention from
teachers. They enjoyed learning from their groups.
They also liked when a teacher listened to their opinions
and clarify the issues that students did not understand.
However, some students expressed their frustration
when dealing with difficult or controversial test items.

“Some test items were controversial. There
were many ways to think about that problem. Some
test item had no best option. Students might arrive at
the answer that was different from what a teacher
expected. In such case, a teacher should open
opportunity for students to discuss and explain more
than usual”.

Some students concerned about the timing of
TBL sessions. Some suggested TBL sessions should
be taught earlier so that they could apply the knowledge
to help patients. Others suggested TBL sessions should
be scheduled on Monday so that they had time to
review the reading materials on Saturday and Sunday.
Some students concerned about time management in
each TBL session, especially time to work on test items,
and the class session that finished late.

“Some items were very challenging and
required significant amount of time to solve. Teachers
should consider adjusting the amount of time provided
in solving these challenging items”.

One student raised concern about the
appropriateness of using TBL format to teach ethics.

“Learning ethics is more relevant to personal
experience than knowing theory. I want to see different
teachers share their personal experiences in ethical
cases. I want to hear discussion from many teachers
more than reading a textbook chapter”.

Learning climate:
Many students expressed their satisfaction

with learning climate. They were impressed by a friendly
learning environment that encouraged them to share
knowledge among friends, and discuss their opinions
while having snack. They liked the informality of
teachers. They sensed the unity in their class when
they exchanged their perspectives in solving cases.
Quite a few of them mentioned the use of scratch card.

“I liked learning in a group when searching
for an answer on a scratch card during gRAT”.

“I liked this non-stressful learning climate
where we could learn while having snacks. I got useful
knowledge that few people would teach. My learning

experience during TBL has been very good”.

Discussion
This study has revealed our early experience

with implementing TBL in undergraduate surgical
education. Although making changes in instructional
design in a large class in a major department required
significant amount of efforts from teachers and
students, this study has demonstrated that learning
outcomes were worth the efforts. We witnessed
students with better prepared learning. Students
reviewed the reading materials before coming to class
as demonstrated by iRAT scores of 57 and 71% for
fourth-year and fifth-year students, respectively. Both
male and female students were equally well prepared
for class. A better iRAT scores among fifth-year medical
students might be due to their greater learning
experience. Understanding how TBL works and
equipped with more clinical experience, they would
probably know how to prepare themselves for class,
what kinds of information in the reading materials they
should focus, and how to apply the information from
reading materials to solve clinical problems. However,
it is also possible that better scores were a result of
easier test items.

With better prepared students, we also
witnessed the amount of learning that was much more
than what happened in a traditional classroom. We
noticed collaborative learning. While solving test items
on gRAT and application exercises together, students
exchanged their opinions, teach one another, and
improved their understanding of lessons together. We
observed that this group process improve their test
score significantly (average score improvement of 32
percent). This corresponded with findings from prior
studies on iRAT and gRAT score comparison(6).
However, an important caveat on this score
improvement is that it might not be an impact of an
improved understanding through collaborative learning
strategy alone, but might also be an impact of an open
book exam format. Some test items that relied on recall
of some information from the reading material might
show increased scores in gRAT just because students
could look it up during gRAT.

What make the TBL even more worthwhile
are the learning outcomes that go beyond just
information gathering. Students acquired self-directed
learning, critical thinking, decision making,
communication, public discussion, and information
literacy skills through this class experience. This
concurs with the findings from prior studies(8-12). This
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broader and deeper learning experience during TBL
could be explained by the opportunity the students
have in reconstructing knowledge and building their
own cognitive structure, as suggested by constructivist
learning theory(13-16).

Our analysis revealed two key success factors
for the improved learning experience in our TBL:
instructional design and learning climate. The TBL
format provided several instructional strategies that
facilitate learning, including (1) student accountability,
(2) feedback, and (3) team work.

Compared to other active learning formats,
students in TBL prepared themselves for classes much
better. Many active learning strategies employ group
work but only some students in the group actively
engage in learning because students are accountable
for the work in group. In TBL, students are individually
accountable for their learning. If a student does not
read the assigned materials, he/she would get low iRAT
scores. Our analysis showed that majority of students
agreed with the statement that they finished reading
the assigned reading materials before coming to class.

The use of immediate feedback assessment
technique during gRAT provides an active learning
environment with minimal resource. Many students
mentioned that they liked a scratch card. With the
feedback received, the group employed team working
skills to reach a solution. The whole class could engage
in an active discussion on various issues with only
one instructor.

Team work is a crucial aspect of TBL. One of
the top ratings in our satisfaction survey was item 5
(team working skills development). Almost all students
appreciated the learning climate in their group. We
assembled the students’ group according to the basic
principles of group formation, including diversity and
equality of group members, a long-term team, and
teacher formation of groups(1). These principles have
worked well and resulted in appropriate group dynamic
to foster learning.

Another success factor was learning
climate. To promote a learning environment that
students could discuss difficult cases and show their
misunderstandings of concepts, teachers must provide
a safe environment that students would not feel
threatened. Students’ comments suggested that they
felt save in the TBL classroom. They appreciated when
a teacher listened to their opinions in a non-judgmental
way. They liked the support of their friends while
discussing the cases.

Another aspect that this study added to

literature was the validation of a rating scale for
assessment of TBL. Our analysis revealed that this
rating scale provided internally consistent ratings, with
Cronbach’s Alpha of 0.89, which was comparable to
existing TBL questionnaire which reported Cronbach’s
Alpha in the range of 0.85 to 0.95(17,18). Comparing
students’ satisfaction in our TBL classes with others,
our students were a bit more satisfied (average
satisfaction rating of 4.11 out of a 5-point scale) with
this active learning strategy than students from other
classes(8,18,19).

This study also revealed several aspects of
TBL that could be improved. First of all, the reading
materials should be reviewed. The three lowest
satisfaction rating items were related to reading
materials. Furthermore, an item with the largest standard
deviation was item 8. Although the majority of students
agreed with the statement that they finished reading
study material before coming to every TBL class, 9%
of respondents did not agree to the statement (15
strongly disagree and 52 disagree). Students would
like to read easier and shorter materials. Class
scheduling should be considered. If TBL classes could
be moved to Monday, students might have time to
review reading materials over weekend. Flexibility in
testing time should be considered. Teachers should
review if there were many complicated test items, the
time provided for tests should be adjusted. Finally,
students would like to hear discussion from more
teachers. They would like to learn multiple perspectives
in solving cases not only from other students, but also
from many teachers.

The findings from this study help us
understand the benefits of TBL and support the trend
of growing uses of TBL(9,20). To maximize the benefits,
teachers should continue employing various useful
learning strategies of TBL in a friendly learning
environment, while adjusting some details to improve
students’ satisfaction, including reviewing reading
materials, adjusting class schedule, and recruiting more
teachers to facilitate the discussion.

There are some limitations in this study. First,
not all the satisfaction questionnaires were completed
and returned for analysis. Although the response rate
of 87% was quite high, it was possible that those who
did not return the questionnaire might have different
viewpoints from others. Second, improving students’
satisfaction should also be balanced with learning
goals and feasibility as well. Students’ voice should be
brought to the discussion, but what changes should
be made need to be discussed under learning principles.
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For example, students might want to reduce the amount
of reading materials, but the reduction should not be
done to the extent that would result in inadequate
content coverage. Third, the outcomes of this study
were only short term indicators and did not indicate
actual learning of individual students. The improved
scores from iRAT to gRAT reflected group effort. The
comments and ratings obtained from survey only gave
students’ perspective, but did not indicate actual
learning. Actual test of improved skills and
understanding of students after completion of TBL
activities might yield more convincing evidence that
students had learned important concepts and skills from
the TBL.

Conclusion
A TBL is a useful learning strategy for

undergraduate surgical education. It led to improved
students’ preparation before class. It promoted the
acquisition of important skills, including self-directed
learning, critical thinking, decision making,
communication, public discussion, and information
literacy skills. It provided safe learning environment
where students were encouraged to discuss their ideas
and challenge teachers’ ideas. However, some areas
for improvement were revealed, including reading
materials, class scheduling, and involvement of more
teachers.

What is already known on this topic?
TBL is an active learning approach that

helped improve students’ learning through the use of
collaborative learning, assurance of students’
readiness, in-class problem solving, and timely
feedback.

What this study adds?
Using TBL in undergraduate surgical

education resulted in an active classroom that produced
many learning outcomes. A scale for learning
satisfaction in a TBL class has been developed and
proven to be internally consistent with Cronbach’s
Alpha of 0.89. Students were generally satisfied with
their TBL experience. Key features that impressed
students were instructional design and learning climate.
The reading materials should be carefully selected so
that they were not too long or too difficult. Scheduling
a TBL class should be carefully done so students had
time to review reading materials before class. Multiple
perspectives from teachers during class discussion
should be provided.
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Appendix A

Items on the students’ satisfaction rating scale
  (1) The content being studied during team-based learning is useful.
  (2) I gained knowledge and understanding of content well during team-based learning.
  (3) I think that team-based learning is a learning format that stimulates students to learn in an active learning style.
  (4) I have fun with team-based learning activities.
  (5) I have developed team working skills during the group activity.
  (6) The reading materials provided for team-based learning are useful academic articles that help improve my under

standing of the subject.
  (7) The amount of reading being assigned to study before each team-based learning session is appropriate.
  (8) I finished reading the assigned reading materials before coming to every team-based learning class.
  (9) The amount of time provided for iRAT is appropriate.
(10) The amount of time provided for gRAT is appropriate.
(11) The amount of time provided for an application exercise is appropriate.
(12) The test content of items on iRAT and gRAT is appropriate. The tests helped stimulate me to apply what I have

studied to solve problems.
(13) The difficulty level of application exercise is appropriate. The application exercise stimulated students to apply

knowledge to solve problems.
(14) I received useful information to improve my learning skills.
(15) I support the Department of Surgery to continue team-based learning.

Appendix B

Open-end questions used in students’ satisfaction survey
(1) What is the most useful thing that you have learned from team-based learning?
(2) What is the most impressive thing that you experienced from team-based learning?
(3) What is the thing that you would like to change the most in team-based learning?
(4) What is/are the topic(s) that you would like to study in team-based learning format in the future?
(5) Are there any other suggestions to improve team-based learning?
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Team-based Learning

Readiness Assurance 

Process (RAP)

นพ. เชิดศกัดิ ไอรมณีรตัน์
ภาควชิาศลัยศาสตร ์คณะแพทยศาสตรศ์ิริราชพยาบาล

มหาวทิยาลยัมหิดล

Schedule

Time Activity

0900 – 1000 TBL: Basic principles

1015 - 1200 iRAT and gRAT

1300 - 1430 How to facilitate class discussion

1445 - 1545 Application exercise

1545 - 1600 Summary

Objectives

• เมือสิ นสุดการอบรมแลว้ อาจารยผู์เ้ขา้ร่วมการอบรมสามารถ
–บอกแนวทางทีเหมาะสมในการสรา้งแบบทดสอบความ

พรอ้มของนักศึกษาก่อนเรียน TBL ได้
–สรา้งขอ้สอบ iRAT และ gRAT สาํหรบัใชใ้นการสอน TBL 

ของตนเองได้

Outline

• Basic concepts of RAP

• Tips for iRAT and gRAT

• Developing iRAT and gRAT

Readiness Assurance Process

1. Assigned reading

2. Individual test

3. Team test

4. Appeals

Assigned Reading

• Appropriate amount

• Adequate time to review

• Relevant to class activity

• If possible: alternative formats
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Tests and Appeals

• Promoting member interaction

• Ensuring students have a common goal

• Promoting individual accountability

• Promoting critical discussion

• Providing meaningful feedback

• Rewarding group success

Michaelsen LK, Sweet M. Creating effective team assignments. In Michaelsen LK, Parmelee DX, McMahon KK, Levine RE. 
Team-based learning for health professions education, Stylus, 2008.

Promote member interaction

• In-class group work

• Seating arrangement

• The nature of work

• Teacher monitoring

A common goal

• Two types of Goals

– Performance goal

– Learning goal

Individual Accountability

“One common barrier to team development is when 

the group does well on an early assignment based on 
input from one or two students”

Michaelsen & Sweet, 2008

• Orientation of students

• Appropriate score weight

• Balance between the types of items

• Teaching of how to work in team

Promote Critical Discussion

“…assignments increase group cohesiveness when 

they require members to make a concrete decision 
based on the analysis of a complex issue.”

Michaelsen & Sweet, 2008

• Design of test items

Provide Meaningful Feedback

• IF-AT

• Facilitation of discussion

“A very powerful force for the development of group 

cohesiveness is immediate, unambiguous and 
meaningful feedback. Feedback is powerful when it 
compares a team’s work with the work of other teams.”

Michaelsen & Sweet, 2008
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Rewarding Group Success

• gRAT scores

• Teacher’s positive feedback (esp. with 

classmate responses)

• Snacks

Tips for iRAT and gRAT

• Appropriate amount of items
– Content coverage

– Tiredness

• Appropriate amount of time

• Balance (recall vs comprehension / application)

• Multiple correct answers

• Controversial issues

• Discussion
– Exploration of reasons

– Explore different viewpoints

Activity

• ขอใหแ้ต่ละกลุ่มเลือกบริบทการสอน team-based 

learning หนึงเรือง
– ผูเ้รียน (หลกัสูตร, ชันปี)
– จาํนวน (จาํนวนรวม, จาํนวนกลุ่ม)
– หวัขอ้

• สรา้งตวัอย่างขอ้สอบ iRAT, gRAT 1 ขอ้
Cherdsak Iramaneerat

Cherdsak.ira@mahidol.ac.th
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