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H TE L Holistic Approach to Knowledge as mental representation:
0 Technology Enhanced Learning 1a. Knowledge is not passively received either |
through the senses or by way of communication; | | A human being develops cagnitively
1b. Knowledge is actively built up by the from birth throughout his o her life
Innovators - Opinions - Perspectives coanising subject; through four primary stages of —
2o The function of cogiion is adaptive, development: sensorimotor {0-2), Scaffolding is the support
in the biological sense of the term, tending preoperational (2-7), given during the learning
PR T——. towards fit or viability; conerete operational (7-11), and Process which b tallored
ke EF ey Knowledge as | | 2 Cognition serves the subject's arganization formal operational (11-). to the needs of the student
b "" Knowled consensual of the experiential world, not the discovery of Assimilition is incorporation new with the intention of helping
i that knowtadpe ool an objective ontalogical reality. experiences into existing mental the student achieve his/her
s ‘constructed’ by ain. | | schema, changes learning goals.
the learner in some way postspaivg bty

™ it Le ptain knowledt
Education based on sience The process that occurs between a teacher social Tia atas. of capatiinsd Lt ghels i
that modified and Improved 2and student that infuses direct experience constr ructivism exhibit with support y, il

from a teacher.

the indlvidual. with the ieaming environment and content.

Principles;

New knowledge In Mastery learning, "the students

1. Mixed age classrooms, with dassrooms for children re is are helped to master each learning
aged 2 or 3 to 6 years old; related with unit before proceeding to a more.
2. Student cholce of activity from within a preseribed previous advanced learning task®,

range of options;

3. Uninterrupted blocks of work time;

4. A Constructivist or "discovery” madel, where students
learn concepts from working with materials, rather than
by direct instruction.

Taxonomy of learning objectives
that educatorsset for students in

three "domains”: Cognitive,
Affective, and Psychomotor.
Learning at the higher levels is
dependent on achieving lower levels.
Designed to motivate educators to
focus en all three domains, creating

a more halistic form of education.

Teacher types: lion-tamer,
entertainer and new romartic

- the problem of self-judgement
In assessment.

An educational movement, quided by passion
and principle, to help students develop consciousness
of freedom, recognize autharitarian tendencies, and
connect knowledge ta power and the ability to take
constructive action,

Learning as 3 process of
forming associations between
stimull in the environment and
the correspanding responses

of the Indlvidual. Reinforcement
strengthens responses an
increases the liketihood of
another occurrence when the
‘stimulus Is present again.

Learn naturally if given the freedom to
follow own interests and a
rich assortment of resources,

School is damaging to education:
“The pupll is thereby ‘schooled”

to confuse teaching with learning,
grade advancement with education,
a diploma with and

fluency with the ability to say ;
something new." saciety

groups of people who share 2
concern ar a passion for
something they do and learn
how to do it better as they
interact requiarty

Optimal leaming demands that students
receive instruction tallored to their

a cybernetic and dialectic
framework that offers a
scientific thery to explain

learning styles.

Learning
Theory

haw Interactions lead ta

Knowledge Is continuously gained through “knoving"

both personal and environmental experiences.
‘The learner must:

1. be able to reflect on the experience;

2. use analytical skills to -
the experience; and

3. make decisians and solve problems to
Use the ideas gained from the experience, ]

Learning Theory v4s
Isa hypertextual concept map
of established learning theories

19th February 2012.

Key concepts

This is necessarily a
reduction of  complete
picture of learning theories,
but nevertheless it attempts
to map and link key scientific
disciplines, theorists,
concepts and paradigms.

We have several different ways of learning and processing
information, but these methods are relatively independent | -
of one ancther: leading to multiple "intelligences* as opposed

10 a general Intelligence factor among correlated abllities

 Learning paradigms or 'world views' |

Part of deliverable D2.2.1 for the
HaTEL EU project designed by
Richard Millwood
richard.millwcod@brunel.ac.uk

Teachers takes 2 central role
and transfer their knowledge
directly to students.

by Richard Millwood ”\teachthou

https://www.teachthought.com/learning/a-
visual-summary-the-most-important-learning-
theories/
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* Pair programming
* Team Game tournament (4740 3%5%1)
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The effect of simulation games on the learning of
computational problem solving (2011)

B EX

R E TR
AR RE
sepp | FLERELEE AEET

MTR (SFH/EE)))
Sk
%R R
R M

e HIEEH
UaF &8 B (Flow)
By (MSLQ)
F£%5143H7(Lag Sequential Analysis) |  Liu, C.-C., Cheng, Y.-B. & Huang, C.-W. (2011).

The effect of simulation games on the learning of
computational problem solving. Computers &
Education, 57(3), 1907-1918.
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Bl A0t 3 & TQnBEPA i 228, o
P T B2t () - an

begin

int count=0;

while (true)

{

if (TrainPassMe () ) {

count++;
print (count);

}

if (count==3) {
train0.Break (30) ;
print "TrainO Break[30]";
print ("Train is

end

stopping") ;
}
} Run Reset
Program| Program
The program governs the S
: , ave| |Load
behavior of the track in (3)
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— IEiEfEE A — ﬁ@@T%W@%TU%@V%@%%@@%WWAWE%meﬁﬂmmmﬂ
Rust, Wassertheurer, & Hessinger, 2009 ; Kumar & Sherwood, 2007) » 55— J7 i > 0] DAFE A& s s
%DE%%%ﬁEjj(Rendasetal 1999) » Ilﬁ%ﬁﬁﬁﬁ_TLi$§£iéEﬁif§ﬁ§ﬁﬁEﬂEﬂﬁUﬁiEQEZEQir@ R INESAD
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*To 1investigate the influence of the game on motivation and flow
perceptions.

* 117 first-year students in a university in northern Taiwan

* traditional(1.5months)-> flow survey -> construction game (two weeks)-
> flow survey
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« F2EETT: B 4w HEs

* JHENALEE: ZFilog

s A LIHG

.+ Bt S EIEEEES T (Motivated
Strategies for Learning Questionnaire ; MSLQ)
(Pintrich, Smith, Garcia, & McKeachie, 1991)
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Motivation (1-5)
4

3.95
1.9 /
iE

7

16 —&— [ntrinsic
1.5 —&— Extrinsic
F.d

34
i3
12
LY

truditional simulaton game  MN=101

Fig. 4. The students’ motivation in the traditional and simulation game setting.

Students in the game setting reported higher level of
intrinsic motivation but lower level of extrinsic motivation.
The game transformed the learning experience from an
extrinsic motivation into a intrinsic motivation.
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A CLASSROOM
100 YEARS AGO

Chinese school children and teacher at the American Board of Missions, @
Peking, China -- Library of Congress Stereograph Collection



CLASSROOMS NOW




TWO METAPHORS (GFARD, 1998)

Knowledge acquisition metaphor: “Learners are guided to assimilate
pre-given structure of knowledge.”

Participation metaphor: “learning is an interactive process of
participating in various cultural practices and shared learning
activities” (Paavola and Hakkarainen, 2005)
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ARCHITECTURE AS PEDAGOGY
GEERH[1ZE L) — BY DAVID ORR

Orr, D. W. (1993). Architecture as
pedagogy. Conservation Biology, 7(2), 226-228.



ARCHITECTURE AS PEDAGOGY
— BY DAVID ORR

-“Academic architecture is a kind of
crystallized pedagogy and that buildings
have their own hidden curriculum that
teaches as effectively as any course taught in
them.”

Conservation Education

Architecture as Pedagogy
Orr, D. W. (1993). Architecture as
paradoxical that buildings on  doa't fit their place of regloa. The  banadity across the landscape

Itis i utldings © if place ¢ s well . .
college and university campuses,  decper problem Is that we've as.  as our apparent obliviousncss to ped agogy Conservatlon Blology 7(2) 226-228 i
s of intellect, characteristically sumed, wrongly | think, that lcarn how these blights cheapen our lives " ) ) "
thought, tmagination ing takes place in bulldings but that  and diminish our prospects.
none ¢ they om the design and materials

she
sense of place, ecological awareness, pone oocurs as 2 result of how they



ARCHITECTURE AS PEDAGOGY
— BY DAVID ORR

T - Education is a quiet process
e requiring no interaction and the
human relationships is not the
main concern

SR

i - With a uniform appearance,
B creativity can be nurtured in dry
= and boring places short of
imagination.
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. Group project space

. Project-based learning/ Jigsaw

PERCEIVED SPACE PEDAGOGY

Field trip simple orientation
Lecturing

Large class teaching

Small grog\FW A re these s 2
Project mﬁ%’ﬁ@ﬁfﬁ&ﬂ%ﬂ%ﬁin (

Small group meeting




PERCEIVED SPACE PEDAGOGY

- Spaces and furniture arrangement have their own affordances in supporting
teaching/learning.

- Perceived affordances: “the perceived and actual properties of the thing, .... That
determine just how the thing could possibly be used. [...] ” by Norman (1988)

- Spaces have significant impact on teaching and learning!

®



SPACE MATTER !

- A significant relation between student success and their locations in the space.

.o"

B 413-407
I 49.8-54.1
[ ] 542-58

[ ]581-61.2

[ ]e13-643
[ les4-672
I 67.3-70.1®
B 70.2-734n
_i“;\ [ | [ﬁ—k":a._ - 73.5-80.6
— - - . - ) R 520000

Waktola, K. D., (2015). Visualizing the spatial dynamics of student success, Applied Geography, 60
(2015) 77-83.



SPACE MATTER !

- Analysis of 85 lessons with visual maps and activities

Screen

: ' K |
[] ‘) l/_'" \ A4 LR (E L X (X}
* © ..... ... ;. [ X ] .[‘ .f; o — . — ¢
Screen ® ’ () * A LA e & & Ae .o ssas '
Y o9 00 . A8 BA A ! ;
: , ¢ i ¢ A B AlLA e -V . seee o
& e ! ... !. :. ! o0 o0 0 00 d «SEe ~ANE,
. e —e Ly - *
Free Small group Paired Distributed

: Front facing
ranging working

Crook, C., & Bligh, B. (2016)

- The design of the room or the configuration of the furniture
significantly influence the social organization in the class.

- Teachers will choose the teaching practice according to the space. @



EDUCATIONAL BUILDING &
SPACE EVOLUTION
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'inside out school' in ghana
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The school serves as an important community center for the village



SOCIAL INTERACTION IN LEARNING

EDUCATIONAL BUILDING
EVOLUTION

PURPOSE PROCESS

social

constructivism connectivism

informal learning

behaviorism cognitivism

SOCIAL INTERACTION IN LEARNING
SOCIAL INTERACTION IN LEARNING

classroom individual study
setting setting

instructor-learner learner-content

SELF-REGULATION IN LEARNING SELF-REGULATION IN LEARNING SELF-REGULATION IN LEARNING

Beckers, R., van der Voordt, T., & Dewulf, G. (2015). A conceptual framework to identify spatial
implications of new ways of learning in higher education. Facilities, 33(1/2), 2-19.



EDUCATIONAL BUILDING

T I T/7AA\NT T TITIT 7~AA\ATN\T

|| computer training room, also used
|| forindividual learning and small
" group activities.

[_ J Large diversity of classrooms for smaller groups, normal classroom size, large

- 7] lecture halls.

88B8% N — 1O Seter
peass| L/
-« GO
&
fﬁﬁ Individual student workspace ]:ﬁ. Many informal learning settings .ﬁ Rooms for small student
. with fixed computers, near the 1 (  scattered across the floor. [ | | group project activities.
" circulation zones and corridors; o '
noisy and little privacy. BLI 1']d1'n o in

2010 Beckers, van der Voordt, & Dewulf (2015) O



Learning & Teaching Center, U of Maryland at College Park @



ACTIVE LEARNING CLASSROOM
(ALC)

Beichner, R. (2008). The SCALE-UP Project: a student-
centered active learning environment for undergraduate
programs. An invited white paper for the National
Academy of Sciences.

1

997



ACTIVE LEARNING CLASSROOM
(ALC)

2001

TEAL classroom (MIT) Images from http://web.mit.edu/ O



ACTIVE LEARNING CLASSROOM
(ALC)




ACTIVE LEARNING CLASSROOM
(ALC)

2012

Collaborative learning studio, Indiana University
Photo from https://learningspaces.iu.edu/explore/rooms/SB015.html @



ACTIVE LEARNING CLASSROOMS

- Colorful and bright lighting

- Movable and flexible furniture for accommodating different types of collaborative
activity

- Multiple writing surfaces for small group discussion

- Shared displays for small groups

TERP Classrooms at University of Maryland U
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PEDAGOGY & TECHNOLOGY([PT)
FRAMEWORK

How technologies
enhance the

pedagogy?

Technology
(Concept map,
Simulation..

Pedagogy
(Reading,
Science, CT...)

What is the
pedagogy design to
achieve a certain
educational goal?



PST FRAMEWORK

- The Next Generation Learning Spaces
Project by Radcliffe Wilson at University
of Queensland

- Technology does not work in an empty
environment where only the technology
itself exists.

- It should also comply with the affordance
and constraint of the space.

What is the pedagog

How will technology
be used to enhance
the pedagogy in the
space?

What space design will
enhance the pedagogy?

Pedagogy

design to achieve a certai

educatio
Radcliffe, D

nal goal?
., Wilson, H., Powell, D., & Tibbetts, B. (2008).

®
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THE ALC

- Pedagogy: determined by instructors

- Space: Active learning classroom(
multiple round tables, white boards... )

- Technology: Multi-screens, Doc
camera, clickers...

How the space &
technology design
supports teaching &
learning?

Multi-screens ctive 1 ,
Doc camera C 11ve earning
clickers... classroom

LN

Pedagogy
determined by
instructors




Instructors’ Belief and their
teaching practices

Reflective |Full class Students
writing discussions writing on
whiteboards

Constructl r=.40% r=.34 r=.43* r=.33

V|st’s view

The instructors who hold a higher level of constructivist’s view were more likely

to apply group work outside class time and use reflective writing, but less likely
to ask students to read primary literature.



Instructors’ Belief and their
feeling

Transmissive [Gax:Ya r=-.52*
view

Instructors’ transmissive view was negatively correlated with the
positive feeling in using the ESJ classrooms.



EVIDENCE-BASED

- Evidence-based research is necessary to
understand how ALC supports active
teaching/learning.

- Stains et al. (2018, March). Anatomy of STEM
teaching in North American universities. Science, 3
359(6383), 1468-1470

- Analyzing STEM teaching practices based on on-
site classroom observations from over 2000 classes

-- Classroom observation tool (GORP) and protocols
(COPUS)

- Providing clear data for determining the impact of
educational interventions

POLICY FORUM

SCIENCE EDUCATION

RESEARCH

Anatomy of STEM teaching in
North American universities

Lecture is prominent, but practices vary

By M. Stains, J. Harshman, M. K. Barker,

S. V. Chasteen, R. Cole, S. E. DeChenne
Peters, M. K. Eagan Jr., J.M. Esson, J.K.
Knight, F. A. Laski, M. Levis-Fitzgerald,

C. J. Lee, S. M. Lo, L. M. McDonnell, T. A.
McKay, N. Michelotti, A. Musgrove, M. S.

Palmer, K. M. Plank, T. M. Rodela, E. R.

Sanders, N. G. Schimpf, P. M. Schulte, M.
K.Smith, M. Stetzer, B. Van Valkenburgh,

E. Vinson, L. K. Weir, P. J. Wendel, L. B.
‘Wheeler, A. M. Young

and governmental bodies have called for
and supported adoption of these student-
centered strategies throughout the un-
dergraduate STEM curriculum. But to the
extent that we have pictures of the STEM
undergraduate instructional landscape,
it has mostly been provided through self-
report surveys of faculty members, within
a particular STEM discipline [e.g., (3-6)).
Such surveys are prone to reliability threats
and can underestimate the complexity of
rlacernnm snvirnnments and few are im.




EVIDENCE-BASED RESEARCH

- GORP Class Observation Application
developed at UC Davis
(https://gorp.ucdavis.edu/)

- Using the PST (Pedagogy, Space and
Technology) as the framework to design
observation protocol.

- Pedagogy: What teaching/learning activity
was observed?

- Space and Technology: What facility or
technology was used?

M Wi E (37.956) - ccliut .. GORP X e - o x
(S C | @ £2 | httpsv/gorp.ucdavis.edu/ ations/9021/edit Qyw

Student
listening | Indiv. Thinking| Small Groups ~ Wrifing

? x° ll+/

Anmuﬂ Ask Question

(2 oS
384-

'EEO

0 '.'.o}.O




ACTIVE LEARNING
CLASSROOM

- One of the TERP classrooms in University of
Maryland

- 6-round classroom: round tables with 6 seats
for students groups

- White board: Each round table is provided
with a white board

- Podium: The teacher computer is connected
to the projectors
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» Observation Summary

~ Bar Chart

Small group

72.7
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THE STUDY

- Lag Sequential Analysis of
Classroom Activities

( )

- Critical instructional path

- Started from posing a question
and then 1 on 1 interaction with
students

- Moving to interact with students
after writing on whiteboard

Instructor Pose

Question«

Instructor Write«

Instructor Move« |\

\| Instructor 1 on

“— | 1 interaction~
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COMPLEX PROBLEM SOLVING

- Collaboration pedagogy: students learn in groups
to solve problems.

Laptop )
d Collaboration
computers &
Classroom

file sharing '

roblem

solving

- Space: a collaboration classroom where tables
were arranged to form group workstations

- Technology: students bring their own laptop
computers to the classroom

How should technology be used to
enhance the pedagogy in the space?

€



COLLABORATION CLASSROOM

Projector Screen

& W
- As an image of how the % g
institute values @i o,
collaborative learning in . NN
2005. = S
E e
- The classroom contains Ll N

sixX work stations.

- Furniture was designed to
flexibly support diverse
types of collaborative
activities.




PROBLEMS OF TECHNOLOGY




FUSING TECHNOLOGY IN
SPACE PEDAGOGY

[ eye-contact

physical proximity
Intimacy = f{ < Intimacy of topic
amount of smiling
etc.

- “Eye-contact is linked to affiliative motivation,” -- Michael Argyle &
Janet Dean, Sociometry, 1965




THE IMPACT OF SPACE
PEDAGOGY
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FUSING TECHNOLOGY IN
SPACE PEDAGOGY

- Personal workspace

¢ Interaet Exlores I

O+ [Fax Working [0 #=0 o #sw dsw wse i -
S0 gl Document |[ & 14 (50 e B E e oe i e T v BBz
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- Sharing their works in personal
devices and displaying the
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- Projecting screen video from
individual device screens to the
shared display via the wireless
network.

Display
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FUSING TECHNOLOGY IN
SPACE PEDAGOGY

-Shared display

ocuse

- Displaying all the R e
individual works | A 4
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THE SHARED DISPLAY

GROUrP,_

CL
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Curve-fitting & Modeling:

Completely Free... can be freely downloaded and used in their fully-functional mode (no strings
attached)

EasyReg (Fasy Regreasion Analyais), hy Herman 1. Rierena. Incredibly powerful and muliifeamred
program for data manipulation and analysis. Designed for sconometrice, but useful in many other
disciplines as well. For Win YSABMNTA,

gretl - a cross-platform (Linuz, Windows, Mac, etc.) package for econometric analysis. [1as an intuitive
interface (English, French, llalian & Spanish). Supports a wide variety of least-suuares based estimators,
including 1wo-staze & nonlinear least squares, augmented Dickey-Fuller test, Chow test for structural
s1ability, Vector Antoregressions, ARMA estimation. Creates ontpit modelss as 1aTeX files, in tabilar
or equation formazt. Hag an integrated scripting language: enter commands eithar via the gui or via
ecripl, command :0op etructure for Monte Carlo simulations and iterative estimati d: GuI
controller for finc-tuning Gnuplot graphs, Link to GNU R Zor fusther data analysio. Reada own format
XML data files, Comma Separated Values files, Excel and Onumeric worksheets, BOX1 files, own
Tounal binary datsbayes (allowing wixed data heauencies and seiies lengitts) and RATS 4 databases.
Inchndes 3 sample US macto database. See alao the greil dara page.

mle - Maximum Likelihood Estimation -- a simple programming language for building and estimating
parameters of likelihood modela. Originally designed for aarvival models, but the language has evelved
into a general-puipose tool for building and estimating geaeral likelihood models. Available for
Windows and Linux; also provides User Manual, Reference Manual, and Quick Reference Card,

- Windows implementation of SAAM (System Analysis and Modeling Software). Leis yon
<reate mathematical models, design and simulate experiments, and analyze data. Models can contann
differential equations, which will be numerically integratec and fit to data. Graphic and tabular output is
provided.
Preuiel Mol Panend
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Free, but... "demonstration” or "student
versions” of commercial packages; can be freely
dowuloaded, bul aie usually iesticted 01 livdled
in some way.

Curvekxpert - comprehensive cive fitling
system for Windows. Handles linear regression
models, nonlinear regression models,
interpolation, or aplinea. Over 30 modela built-iny
«custom user-defined regression medels. Full-
featured graphing canability. Supparts an
automaled process thavcompares your data 10
#ach madel to choase the heat cnrve. 30-day
«evaluation of sharewars package.

DTREG generales clasaification and regression
decision trees. It uses V-fold cross-valication
wilh puning 10 eneiale the oplinal size liee,
and it nses arrogate spliners 1o handle missing
data. A free demonstration copy iz available for
download.

NLREG performs general nonlinear regression.
NLREG will fit a general function, whoss form
vou specify, 1o a sel of data values. A free
demonsiration copy is available fo- download.

Partitionator  a fas! recursive partitioning en;
that uses a learning set to gencrate rules by which
a dependent variable can be predicted, by
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FUSING TECHNOLOGY IN
SPACE PEDAGOGY




A COMPARATIVE EVALUATION

- Comparing student reactions in three settings

16

- Tablet-PC-Only setting: Students worked with Tablet PCs only.

- Network-File-Sharing setting: Students’ Tablet PC could retrieve all

the working files of each other

- Shared-Display: students worked: Students worked with the Tablet

PC with the shared display



A COMPARATIVE EVALUATION

- Tablet-PC-Only Setting

- Students used only Tablet PCs to complete and share their individual answers
and complete a common answer.

11




A COMPARATIVE EVALUATION

- Network-File-Sharing setting

- Students can view the answers of others on their own Tablet PCs through
the wireless network and application programs.

EEX

230
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1. Under what circumstances would a researcher hope to attribute a difference to__
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age of X =227 andastandard deviation of §=152. The mean age of the
student body population was 25.7. Use Equation 6.1 to compute the test statistic ¢
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’ NL_.{_L TR
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A COMPARATIVE EVALUATION

- 12 video cameras on the ceiling to
record the collaborative activities of
the 6 workstations.

- One targets on the shared display
while the other on the whole group
activity.

- Microphones were set up right
under the displays and tuned to
avoid the interference form other
groups.




COMMUNICATION BEHAVIOR

-- TABLET-PC-ONLY

- Students naturally
communicated
mostly with their
partners who sat
closest to them.

- Students did not
share common
visual focus while
discussing.

- They have to quess
others’ visual Iocus. _
Video ‘



COMMUNICATION BEHAVIOR

-- NETWORK-FILE-SHARING

- Students view the documents of
others on their own Tablet PCs.

- In addition, they have to turn to
others’ Tablet PCs to know the
locations their partners are
referring to.

- Students frequently used
“location indicators” such as

“LEFT” and “RIGHT” while
explaining their document.

- They have to guess others’

visual focus.
Video @




COMMUNICATION BEHAVIOR -

SHARED-DISPLAY

- Students’ attentions
were attracted to the
shared displays.

- Students frequently
used their hands to
refer to individual
documents on the
shared displays

- They continued
watching the shared

displays. Video @



STUDENTS
PARTICIPATION GRAPH

Tablet-PC-Only setting
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short communication
Network-File-Sharing setting period and low
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4

1- | ->Fragmented pattern

[¢]
>

O . LRI, \ RPN PR | S < S LA o

Shared-Display setting - Shared displays: More
5 = participants joined the
: [ discussion and

: T SHHE L | conversation lasted

AN O A ) £ A5 N\ o o o N O AT D), AT S A G a Atk D 0o A I
R e T O X A s ]_O n g er.

Network-File-Sharing :



HAND POINTING BEHAVIOR

- More frequent pointing behavior in the environments with

shared displays.
Group 1 Group 2 Group 3
Tablet-PC-Only 19 6 8
Network-File-Sharing 2 7 0
Shared-Display 1 12 42 10
Shared-Display 2 25 40 13

L



EYE CONTACT BEHAVIOR

- Tablet-PC-Only environment: high eye contact frequency

- Network-File-Sharing: Most students focused completely
on their own Tablet PCs.

- Shared-Display environment: Students were attracted to
the shared displays and continued watching the shared displays.

Group 3
Tablet-PC-Only 79 3 77 High
Network-File-Sharing 20 34 7 Loy
Shared-Display 1 31 66 23
Shared-Display 2 32 31 16

Shared focus @



’c""ﬁ"‘:;‘

R




UNDERSTANDING COMPLEX
SOCIAL PROBLEM

- Pedagogy: students learn in groups to advanced their
understanding of complex social problem.

1:1 compute
& concept

Collaboration

- Space: a collaboration classroom where tables were
arranged to form group workstations

problem

- Technology: students bring their own laptop computers understanding

to the classroom

How should technology be used to
enhance the pedagogy in the space?

€



UNDERSTANDING COMPLEX
SOCIAL PROBLEM

- Students collaborated to form a perspective on complex social problems.

Taiwan's nationwide constructivist-approach of mathematics curriculum has been
ongoing for 12 years. Parents and teachers complain the effectiveness of the
curriculum and express the desire to resume the ‘traditional’ curriculum.

If you are a teacher in an elementary school, what can you do in response to the
society’s voice?

®



Customizable class structure: whole class work area,
group work areas
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THE IMPACT OF SPACE
PEDAGOGY

AEEETEEEZE {5 Concept Map#iis?
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FUSING TECHNOLOGY WITH
SPACE PEDAGOGY

- Personal device: individual
searching, reading, and
reflection

- Shared display: group shared
focus, integration of resources
and ideas




RESULTS(CONCEPT MAP)

Table 1. Statistics of the students” mind mapping behaviours

Non-SDG  SDG
Number of IBIS nodes 21 33
Number of reference nodes 39 52
Number of summary nodes 10 14
Times of being browsed (all nodes) 191 505
Times of being browsed (per node) 2.73 5.1

IBIS = issue-based information system; SDG = shared-display
groupware.

- The students generated

significantly more IBIS nodes with
the SDG.

- More reference nodes with the SDG

- They browsed the nodes more

often with the SDG.

- The visually shared workspace of

the SDG makes it easier for group
members to be aware of the nodes
shared by others



RESULTS(VISUAL FOCU®S)

- Students’ visual focus was distributed among all the members mobile computers

without a common centre.

- The physical location may have limited the communication between the students

who were not sitting close together.

Group 2.

Group 3.

16:00:01
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RESULTS(VISUAL FOCU®S)

- The shared display was referred to most frequently.

- Almost all members of each group, regardless of their physical location, watched
the shared display more frequently than they watched

- The SDG helped establish a joint discussion in which all the members can easily

participate.

4
“ 4~ Shared Display [*~
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ECOLOGICAL DESIGN OF
LEARNING ENVIRONMENT
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ECOLOGICAL DESIGN OF
LEARNING ENVIRONMENT

- Computers do not exist in an empty space where they are the only
objects that students can learn with.

- Learning environment should be designed based on ecological
principles:

- Variety of perceived space pedagogy

- The environment involves multiple entities including computers,
furniture, teachers, and peers

- Each entity may display a certain affordance.

- One entity may promote or hinder the effectiveness of another
entity.

- The combination of entities may show a different affordance .

®



OPEN ISSUES AND FUTURE
WORKS

- What is the evaluation framework to evaluate educational
buildings and spaces? Lightening, air conditioning,
material, interior design..

- Teachers participate in educational building construction
project?

- How technology development team, educators and
architects work together?

®
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