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Students’ Background
16 Students registered in Course 14 HCD

Students' Background in Course 14. HCD
(Number, %)

B Chemical Eng
Electrical Eng.
Industrial Eng.
Mechanical Eng.
3, 20%
B Instrumentation Eng.
m Civil Eng.

H Bio-technology Science

B Neuclear Eng.

B Telecommunication Eng.

4,27%
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Course Learning Outcome

Apply human abilities, limitations, needs /A\

and other important human characteristics SAFETY Evaluate occupational health and safety

for designing tasks, jobs, equipment, (OHS) risks to accidents, injuries, and ill
products, environments, processes and v health in @ working system.

other element in working systems.

3o
SIC Design tasks, equipment, workstation,

: " kspace environment, and other
Create solutions and opportunities for wor
SOI.“ reducing OHS risks, en%%ncing operators' elements in working systems compatible

with needs, abilities and limitations of
|BRA performance and preference. operators for better well-being and

performance.

Analyze work organization affecting on
human behavior and performance, e.g.
policy, work schedule, motivation,
satisfaction, communication and
participatory.
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Structure of Course 14.

Presentation: 4 Group Projects Module I: & Lecture; o
(1) Workstation Design Basic Human Characteristics

Knowledge :
(2) Hand Tool Design g (Body Size, Movement,

(3) Visual System Interface Strength, Cognitive, Decision
Diesiar and Human Error) D

Module 1V: Module II:

Evaluation, Test Problem
& Recommendation Identification

4 Workshops
Posture & Movement

Design: 4 Group Projects

(1) Workstation Design Module III: e o
(2) Hand Tool Design Design & orkstation and Space
(3) Visual System Interface Implementation Manual task and force

Human Decision and Error

Design
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Workshops
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Problem Discussion

A e

774l
= ¢ ( ¥
) / " W 4

4 ¢
535uman’

Co-funded by the
Erasmus+ Programme
of the European Union




Workshops and Presentations

Co-funded by the
Erasmus+ Programme
of the European Union




Examples: Student’s Project

Workshop |
Human Movement and Posture Q Human
TSE | cucinecnine Movement and
Posture

Group #2

EMM784 Human Centric Design
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../Assignment-S2-2562/01-Human Movement/EMM 784-Human Movement and Posture_Group4.pptx
../Assignment-S2-2562/01-Human Movement/EMM784_Workshop 1_Group2.pptx

Examples: Student’s Project
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../Assignment-S2-2562/03-Posture Evaluation/Group 03.pptx
../Assignment-S2-2562/03-Posture Evaluation/Workshop 2 Problem Identification and Evaluation-ex.pptx

Examples: Student’s Project

CHAIR & ANTHROPOMETRIC MEASUREMENT
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../Assignment-S2-2562/04-AnthropometryDesign/Group 3.pptx

Examples: Student’s Project

HUMAN CENTRIC DESIGN - HANDTOOL DESIGN
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Introduction

What is product? Who are users?
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Hand Tool

A Scrubber Brush with Handle.

Potential injury to the body in the case of prolonged use.

1. njured from Being cut or cut 2. jury trom binterieg
Emm_mu.. & 2. injery from beulses. & cumulative injury from the wrist
Nivion and Plastlc The Closaing Mt S inries from spe 6. Injury at Teanis elbow.
Purpose Scrubber Brush wih Mandle 0 7.Other % below
B Single Handie Took i
Crmmrens
leaning Tooks ) g
Qmm'am: O <

Types of grip : Power grip : )

Use the hand and atrs by repeatedly moving {Speed : Fast/Slow /Neavy) and 2 —
Fodents movemeat — R
Progucs gescriotion : An eat 1osi for athrooms and flooe It has Nylon fiber material with plastic A
handle and powerlul sponge. The Scrubber makes cleaning ddficult cormers pretty easy 1t clears (
better than ordinary seruis aad lasts much Jongee. it is easy 1o hold and use and can effectivedy scrub \
out tough stains. 1t s kdeal for cleaning Sink, Bathroom, Poel, Flsor The, Bost Dmcks, Utensiy et It 7
cleans the flooe withoat any scratehes X3S | ¢ Handle orientation was range of 70" to $0°.

/ The horizortal handle orlentation was better than the vertical orlentation.
Checklist Ergonomic Evaluation X
for the of Hand Tools. Handle orientanon i the angulas positon measured fom the horizontal
O e e Frgeananie Fyabuation of Haad Tosks plane to the handle axin. Good angudation of the handle is reguired i hand
Tl et et o=t eme - tools deugn to maintain the wrat in aeutral posture. In general, handle
T et 1w e - s orientation in 1he rasge of 707 10 30" s recommended. Compare with
—— horizontal and vertical hasdle ocientation, hand torque outpet aad flexor
=t S £ D S SO S SN €Y muscle activity in the horizontal was higher than the vertical as same as grip
! - 1 ! - Mrength was greatest in horirontal oriestation *
b = . 4 =G Handie material was made by rubber or mixture between rubber and polywrethane foam.
(r+ ~ = . . . &»__\ Handie texture should be the rough surfac
¥ | = . “The materials of handie are seggested to be covered by adhevive tapes and viny!

{ 5 - .- rubber to reduce manea exertion. An ergonom iatly design of Aand toat handie i
4 S S N | 4 fabricated from son-conductive and non-slippery material One of the mort commondy
| | Badtl ! | | | ! used matesials s Tubber. It offers 3 supes performance in terms of 3 e grip, averts the
| - =t ” | | ] handle fram stoping out of the hand and minimizes COntact stress i skin aad saft tissse

- - of the palm wivist grasping the handle. The cther one, combimation of rubbgr and

= - t polvurechane foam has been proven to be effective material for tool hanl o reduce

| - 1 1 costact pressure. The texture o roughness of the handie surtace Mase the
1 - . 1 | friction between the hasd and the handie. Hesce a non-siip !r;?.v'ux ested for the
|=x= = = | | handie surface to easure a secure grip 354 1o avoid shppage

Resatt; score 1 61.75 points from

100 points. Interpretation it *Pooe” -

Problems and guidelines for solving design problems.

Several Guidelines for Hand took devign (For power grip)

Grip with entice band. Grip thickness S0-60 mm

Grip bemgth minkmum 125 mm
Grip shape mon-cylindricol.

Too! weight maximum 2.3, 1.2 kg, it preferodle.

Trigger octrvated by thumb with locking mechomism
Improvement

+  Posture £\, 0hray
Back pain, feck pain 3nd bent oo much because of se.

(o ~Gazend the hasdle for longer

1iaf dops nol
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14 Hand Tool Design Factors > 3
Haadle dameter (The most ugniicant factar for hand grio itremgth )
Handle shape

Grip method

Tock cemter of gravity

Spring stdfness

Haadle crientation
Haadie inter datasce/grip span
Haadle tlange

Trgger type and site
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Examples: Student’s Project

Oirection of walng: (3) took; (b)

igM handie cleaning tool
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Course Structure Revise

The course structure will be revised after the course finish at the end of May 2020.

Adapting Problem Based Learning for Human-Centric Design
Course

Naris Charoenporn', Jirawan Kloypayan?® and Apiwat Mutamara®
Department of Industrial Engineering, Thammasat School of Engineering, Thammasat University, THAILAND

Email: 'cnaris@engr.tu.ac.th, %kjirawan@engr.tu.ac.th, >mapiwat@engr.tu.acth

* Corresponding author
Abstract

Human-centric design is a unique approach to solve problems of products, process, environments, and other human
operations challenging with incompatibilities of human needs, abilities and limitations. The objective of this course is to
understand, analyse, and apply the interactions among humans and other elements of a system, evaluate and design tasks,
equipment, products, processes, jobs, environments and other elements in working systems including work organization
in order to design and optimize human well-being and overall system performance. The course was designed by adapting
problem-based learning for more practical, and divided into 4 modules (1) Basic, (2) Problem Identification, (3) Design and
Intervention, and (4) Evaluation. Students will be educated all the basic knowledge of human factors related to work
elements and human interaction system designs via lectures and case study discussions at the first module. During the
second module, they will learn how to identify the problems related to human in several work systems by practical
workshops and case studies. Individual assignments will be assigned to the students to gain their understanding. The third
module will provide maore skill of human-centric design in practice via workshop, laboratories and self-learning based on a
project of interest. To complete the project, the students will be able to discuss and get recommendations from instructors
and share their learning with other students in the class during the workshops in the third module. At the last module, the
students will learn and practice more and more in evaluation tools of human-centric design techniques to increase their
skill for optimizing human well-begin and system performance in their project.

Keywords: Problem Based Learning; Human-Centric Design, Human Factors and Ergonomics, Engineering Education
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Module I: Basic Knowledge

Table 2 Course Contents (Module |: Basic of Human Factors Knowledge for Human-Centric Design)

Module 1: Basic of Human Factors Knowledge for Human-Centric Design

Related CLO
Time (hrs) Contents Activities
23| 4
, , . Lecture in class
Introduction to Human-Centric Design (HCD) c 0
. L . : Case study discussions
1 - Meaning, scope and applications of human-centric design
(2-2-0) - Basic concepts of HCD for engineering T
. : E ture | Worksh Lab
- Professional in HCD = Sl 2
2 2 0
Lecture in class
Human characteristics: Physical / Physiological / Psychological and Cognitive Case study discussions
2 /Behavioral Characteristics
(2-2-0) Stress and strain in human Lecture | Workshop Lab v
Human fatigue and human errors and their effect to health, accident and
efficiency 2 2 0
Human System Interaction: Manual working system, Semi-automation working Leeture in CI?SS .
. Case study discussions
3 system. Automation
(2-2-0) | HCD for product design v
HCD for process and physical environmental design LeniE | sty s
HCD for work organization design 2 2 0
Lecture in class
Human System Interaction: Situation Awareness and Usability Testing Case study discussions
4 HCD for product design
. . . v
(2-2-0) HCD for process and physical environmental design Lecture | Workshop | Lab
HCD for work organization design 2 > 0
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() Module 2: Problem Identification

Table 3 Course Contents (Module Il: Problem Identification)

Related CLO
Time (hrs) Contents Activities
1 2 3| 4 5
Lecture and practice in class
5 Human factors evaluation tools for identifying risk factors effecting on health,
(0-6-0) incident, accident and efficiency such as Posture Evaluation, Task Analysis, v | v
Usability Scale, Human Error Risk Assessment et.al. Lecture | Workshop Lab

0 6 0
.E Self-study and presentation
g Problem based discussion
g Group project for 2-3 students
= Each student selects a problem of interest related to HCD depending on total students in the
;§ 6 Identify human factors elements related to the selected problem class. v | v
& (0-6-0) Analysis the problem
o4 Presentation and discussion in the class
= Lecture | Workshop Lab
kS
= 0 6 0

Poster/Oral presentation
7 Final report of the problem identification g || Db Lab v | v
Formative Assessment
0 6 0
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Module 3: Implementation & Design

Table 4 Course Contents (Module Ill: Intervention and Design)

Module 3: Intervention & Design

Related CLO
Time (hrs) Contents Activities -
2 3 4 5
Practice in class &
Workstation and Workspace Design Case study discussion
g - Measurement of human dimensions and motion. v v
(0-6-0) - Application of human anthropometry for workstation and workspace designs Lecture | Workshop | Lab
- International standards related to HCD such as ISO7250, ISO14738 et.al. 0 p 0
Design for Human Control/System Interaction (HCI/HSI) gl:sfl:;ldm illia:r:,ﬁion
9 VisualDisplay Control Design y
HCD for control centers v v
== Accessible design for special people s | Uhiey e
Physical environment design for HCI/HSI 0 6 0
Man-machine system and interaction and cognitive designs Practice in cl.ass &_
10 - Human perception, information and sensory receptors Case study discussion v v
(0-6-0) - Human f.'alhblhty: hm.nan mfonnatfox.l processing / memory Lecture | Workshop Lab v | v
- Visual display of static and dynamic information /designs
- Human decision 0 6 0
Practice in class &
: : : Learning from laboratories
1 Design of physical environment
. . . o vl v
Light, Temperature, Pressure, Noise/Auditory, and Vibration Lecture | Workshop Lab
0 0 o
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Module 2: Problem Identification

Table 5 Course Contents (Module IV: Evaluation, Test, and Recommendation)

Module 4: Evaluation & Test & Recommendations

Related CLO
Time (hrs) Contents Activities
2 (3] 4
Problem based discussion
Evaluation of manual work
12 Size and dimension evaluation
v | V| v
(0-6-0) Posture and strength evaluation s || Vi ) s
Space and movement evaluation 0 6 0
Problem based discussion
13 Evaluation of physical environment in design v v
) : : oL v
(0-6-0) | Light, Temperature, Pressure, Noise/Auditory, and Vibration Lecture | Workshop Lab
0 6 0
Problem based discussion
Evaluation of HCI/HIS and Cognitive
14 - Usability testing of human compatibility/ capacity and limitation v |l vl v
(0-6-0) - Usability testing of human performance Leeios | Hsit, Lt
- Usability testing of human error in controlling system 0 6 0
Poster/Oral presentation
15 Final report of evaluation and test 7| v
Summative Assessment Lecture | Workshop Lab
0 6 0
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