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Abstract

This study aims to quantitatively analyze impacts of the team-based learning (TBL) method on learning of
architectural engineering students. A TBL-based education program, consisted of preparation, readiness assurance, and
application phases, was proposed by considering characteristics of architectural engineering education in South Korea
and was applied in building construction classes. In order to measure learning effects and satisfaction levels of the
proposed TBL-based education program, a set of questionnaires was conducted with students who took the building
construction classes. As the results, learning effects and satisfaction levels of the TBL-based approach were higher
than those of traditional approaches. Individual and team readiness assurance tests in the readiness assurance phase
were the most effective and satisfactory items, while assessment in the application phase was the least effective and

satisfactory item.

Keywords : team-based learning, building construction, learning effect, learning satisfaction
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Table 1. Previous studies on team-based learning

Author (year) Content
Analyzing effects of team-based leaming on
Seo [6] learning performance of students in the
department of nursing
Lee [7] Analyzing the impact.s of recognized negligence
in team-based learning
Investigating the communication skill and indegree
Yoon [8] centrality of knowledge sharing network to achieve
successful team-based learning
Kim and Shin  Application of a team-based learning method
(1] on teaching building construction
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+ Covering a 2-3 week block of time
+ Covering one topic within the course

Three phases of team-based learning
L
r )
Preparation Application (pvactice with feedback) Asseslsmem
f . \f ) \
Activities:

Graded
problem
solving
(inc
exams)

RAP:

1. Individual test
2. Team test

3. Appeals

4. Feedback

Continue
pattern as
long as
described

In class Group
work

(simple)

Group
work
(complex)

Homework Homework Review

Outside Reading
class

Approximate level of content understanding at each phase:

40% 60% 70%

50% 80% 90~100%

Figure 1. Team-based instructional activity sequence proposed

by michaelsen et al.(2)

% Repeated for each instructional unit 57 per course
Preparation Readiness assurance Application of course
(Pre—class) (Diagnosis—feedback)
45~75 min of class time 1~4 hours of class time
€ >| € >
1 1 1
1 2 3 4 5 6

Instructor feedback Application oriented activities

Individual study
(reading assignment)

Written appeals (from teams)
Group readiness assurance test (GRAT)

Individual readiness assurance test (IRAT)

Figure 2. Timeline of the TBL module proposed by
michaelsen et al.(2]
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Table 2. Summary of the selected classes applying the proposed
TBL approach

Class A B
# of students 20 23
Lecture 1 2" 1o o
Da;\;vecgkthe Monday  Wednesday  Monday  Wednesday
Time 10:30-11:45 13:30-14:45 13:30-14:45 15:00-16:15
(75 min) (75 min) (75 min) (75 min)
Place Room 213 Room 212 Room 212 Room 213
(Arch. Hall) (Arch. Hall) (Arch. Hall) (Arch. Hall)
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ZoltA|(readiness assurance), ZF&HA|(application)
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Preparation Readiness Assurance Application
(75 min) (75 min) (75 min)

L I

“

« IRAT
« GRAT
« Instructor feedback

« Theoretical teaching
« Reading assignment

« Application exercise
+ Group work

» Team evaluation

+ Peer evaluation

Figure 3. Proposed education program for building construction

using team-based learning
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Table 3. Evaluation criteria and grading

Evaluation

method % Note
o « Midterm and final exams (multiple
Exam 40% choice)
« Individual readiness assurance test
(IRAT) and group readiness assurance
Team-based 50% test (GRAT) (40%): from lecture notes
learning °  « Application exercise (team
evaluation+peer evaluation among team
members (individual)) (10%)
» One-point deduction per absence
Attegggnce 10%  (05-point deduction per being late)
participation » Extra points by Q&A and active

participation

« Penalty due to absence
IRAT and GRAT: 0 point
Midterm and final: half of earned final points
Application exercise: individual (0 point), team-member (1/(#
of members) deduction)

» Evaluation criteria for application exercise: more focusing on
logical processes to solve the problems than results
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Readiness Application
Assurance PP

Week Date  Reading assignment

Temporary work

2 Marcho CEOTY

Introduction (3~34)
4 March 21 Earth work 1

(pp.71~88)

Earth work 2

5 March 28 S0 e

Foundation work

o April 25 156

Formwork
10 May4 o 157-188)

Reinforcement work
12 May 16 (o 180-23)
oncrete work

C
13 May25 (. 256~287)

278 FFHFAL A s

Figure 4. Application of the proposed education program
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I I IR E—
Traditional approach Team—based learning approach

Figure 5. Impacts of the traditional approach and the proposed
TBL approach on studying of students
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assessment | NN N

1 2 3 4 5
=Low (2) = Medium (3) = High (4) Very high (5)

25% 50% 100%

phase

Theoretical
teaching
Reading

assignment

Dhalse

Readiness
Application assurance Preparation

phase

=Very low (1)

Figure 6. Impacts of each item included in the proposed TBL
approach on studying of students

0%

25%

100%

Increased amount
of studying

d\sizzzgivcgml -- |
inoroved creotiiy. [ | @
collaE;g;rt‘\i)endskm .-_WM
Improved practical l-—

ability
Preparation for the
Engineer
Architecture exam

1 2 3

Very low (1) =low (2) =Medium (3) Very high (5)

Figure 7. Positive effects of the proposed TBL approach
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14 21 28 35 42

# of respondents

=Very poor Poor (2) = Fair (3) =Good (4} =Very good (5)

Figure 9. Methods used to solve application exercises
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Figure 13. Preference results of students on education
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