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Learning analytics

Using the data produced by learners to
discover information and social
connections in order to offer advice for
learning (Siemens, 2010).

Who could be benefited from learning
analytics?

—learners

—teachers
—educational policy makers
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Why learning analytics is important to
e-learning research?

* Most e-learning studies report the effectiveness of the
proposed system/strategy by using tests and
guestionnaires.

* More convincing evidences could be provided via
analyzing students’ learning process
— What happen during the learning process?

— Why the experimental group had better learning outcomes
than the control group?

— What are the differences between the behavioral patterns
or interactive content of the students learning with
personal characteristics (e.g., low- and high-achievements)?

* Provide in-depth interpretations of the findings

Coding scheme

* A coding scheme is a set of codes
— Transfer learning behaviors, interactive
contents (ill-structured) into unified and
meaningful categories (structured).

The house Is to The roadleads to
another learning task another game scene

Behavior: talk to NPC
in gaming process

9

Code: Seeking help

No pain, no gain.

— it =it
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Behavior: go to the
library and read
supplementary materials
9

Code: Reading learning
materials

Data to be coded (1)

* Interactive content or learning behaviors
recorded on videos
—Need to be coded manually by two persons
based on the coding scheme for verifying the
consistency of the coded results

Kappa value Consistency degree

<04 poor
0.4~0.6 acceptable
0.6~0.8 good
>0.8 Very good

Cohen, J. (1960). A coefficient of agreement for nominal scale. Educational and
Psychological Measurement, 20(1), 37-46. doi:10.1177/001316446002000104
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Interactive content in a discussion forum on "Global Warming" (5
students A, B, C, D, E)1/2

A: Why is global warming important?

B: The temperature of the earth is rising.

A: What does that have to do with us?

C: It's mainly because the ozone layer is being destroyed because of too much
exhaust.

D: It seems to be because of the emissions from cars and factories.

E: The barbecue in the Dragon Boat Festival barbecue should also be a reason.

A: But the barbecue of the festival occurs only once in a year, so it should not have
much effect.

B: Yes, | also think barbecue is not the main reason.

A: A new barbecue restaurant opened near us, very good; a lot of meat, called “Meat
Duo Duo".

C: It is a hot pot restaurant.

D: Is it very expensive?

A: The cost is around 299 for one person, and you can take the food home if you can't
finish it.

E: | know this one, and you can exchange your vegetable plate for a meat plate.

D: It's great! I'm going to eat there next time too.

B: Shouldn't we think about the problem of global warming. Is there some other
reason?

Interactive content in a discussion forum on "Global Warming" (5
students A, B, C, D, E)2/2

E: The worship is also the reason. We need to burn a lot of gold paper.

: That's right, every time there's smoke around our house on Ching Ming Festival.

: Do you live in a cemetery?

: 1 think cars and factories are a bigger factor.

: Compared with cars, factories should be the main culprit.

: Why don't factories want to deal with the exhaust?

: I think the technology for dealing with the exhaust does not exist.

: 1 think the cost is too high, not the problem of technology.

: l also think it is the cost problem, businessmen are to make money.

A: Anyway, the main problem of global warming should be factories, followed by cars;
in addition, barbecue or worship should be avoided as much as possible.

B: But factories have to consider the cost, otherwise they will not be able to operate.
D: I think we should give priority to environmental protection, otherwise it will be
impossible to live here in the future.

C: | agree, the living environment is still more important.

A: So the conclusion is that we should control the emission of waste gas from
factories and cars, and we should reduce the way of barbecue and worship.

B: Yes, that's right.

C: OK.

mOwW>»>on>»0



2022/11/10

Coding results of the interactive content in a discussion forum on
"Global Warming" (5 students A, B, C, D, E)

A: Why is global warming important? <> raising a question

B: The temperature of the earth is rising. = Providing an answer

A: What does that have to do with us? ->raising a question

C: It's mainly because the ozone layer is being destroyed because of too much exhaust.
->Providing an answer

D: It seems to be because of the emissions from cars and factories. 2 Providing an answer
E: The barbecue in the Dragon Boat Festival barbecue should also be a reason. =Providing
an answer

A: But the barbecue of the festival occurs only once in a year, so it should not have much
effect. > Raising an objection

B: Yes, | also think barbecue is not the main reason. 2 Proposing an agreement

A: A new barbecue restaurant opened near us, very good; a lot of meat, called “Meat Duo
Duo". =Irrelevant content

C: Itis a hot pot restaurant. 2 Irrelevant content

D: Is it very expensive? > Irrelevant content

A: The cost is around 299 for one person, and you can take the food home if you can't finish
it. 2Irrelevant content

E: | know this one, and you can exchange your vegetable plate for a meat plate.
lIrrelevant content

Coding results of the interactive content in a discussion forum on
"Global Warming" (5 students A, B, C, D, E)

D: It's great! I'm going to eat there next time too. 2 Irrelevant content

B: Shouldn't we think about the problem of global warming. Is there some other reason ?
—-raising a question

E: The worship is also the reason. We need to burn a lot of gold paper. 2 Providing an
answer

D: That's right, every time there's smoke around our house on Ching Ming Festival.

- Proposing an agreement

A: Do you live around a cemetery? 2 Irrelevant content

C: | think cars and factories are a bigger factor. 2 Providing an answer

D: Compared with cars, factories should be the main reason. = Raising an objection

A: Why don't factories want to deal with the exhaust? 2raising a question

B: I think the technology for dealing with the exhaust does not exist. 2 Providing an answer
C: | think the cost is too high, not the problem of technology. 2 Raising an objection

E: | also think it is the cost problem, businessmen are to make money. 2 Proposing an
agreement

A: Anyway, the main problem of global warming should be factories, followed by cars; in
addition, barbecue or worship should be avoided as much as possible. >Making a
conclusion

B: But factories have to consider the cost, otherwise they will not be able to operate.

- Questioning the conclusion

10
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Coding results of the interactive content in a discussion forum on
"Global Warming" (5 students A, B, C, D, E)

D: I think we should give priority to environmental protection, otherwise it will be
impossible to live here in the future. 2 Supporting the conclusion

C: | agree, the living environment is still more important. 2 Proposing an agreement

A: So the conclusion is that we should control the emission of waste gas from factories and
cars, and we should reduce the way of barbecue and worship. . 2Making a conclusion

B: Yes, that's right. 2 Proposing an agreement

C: OK. > Proposing an agreement

11

Data to be coded (2)

* Learning behavior logs recorded by the
learning system based on the pre-defined
coding scheme

—No manual coding process is required if the
coding scheme is defined when developing
the learning system (e.g., seek helps,
reading learning materials, accepting
challenges, avoiding challenges, correctly
answer a question, fail to correctly answer a
question)

12



Other usages of developing a coding
scheme

* Analyze and evaluate students’ higher order
thinking performances based on the data

collected from

— Students’ learning diaries

— Students’ reports

— Students’ feedback to open-ended questions

* For example: how to evaluate students’ critical
thinking by analyzing their interactive contents
or reports?

13

What are the features of a student
with critical thinking competence?

“have reasonable criticizes”

“make comparisons on other opinions”
“provide in-depth opinions or inferences”
“provide simple opinions”

L Coding Scheme

14
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Rubrics for Critical Thinking
@_____-

# of reasonable > 8 5-8 3-4
criticizes

# of >8 5-8 3-4 2 1
comparisons
# of in-depth >=5 4 3 2 1
opinions or
inferences
# of simple >10 7-8 5-6 3-4 1-2
opinions

15

Interaction Analysis Model (IAM)- a coding
scheme proposed in 1997 for online interactions

First phase: Sharing or

FPhase I Sharinglcamparing af:’r:ﬁ:wm_ comparing of information
A, A statement of obscrvation or opinion
B. A statement of agreement from onc or mere other participants E: Definition, description, or
[ & Corroberating examples provided by one or more participant; identification of a problem
D. Asking and answering questions to clarify details W
E. Definition, description, or identification of a probl

Phase IT: The discovery and exploration af dissonance or inconsistency among ideas, concepls, or statements
Al Identifying and stating arcas of db
B. Asking and answerning questions to chagify the source of extent of disagreement
c. Bestating the participant’s position, and passibly advaneing arpuments or consideration in its support by references

] | data collected, or proposal of relevant metaphor or analogy to

to the participant’s experience, literature, fo
Second phase: Discovering and

illustrate point of view
Phase IIT: Negotiation of meaninglcaconstruction of kmowledge explaining the inconsistency among
Negotiation or clarification of ning of terms ideas, concepts or statements

Megotiation of the relative weight to be cd to types of argument
Idcntification of arcas of agreement or overlap conflicting concepts
Proposal and negotiation of new statements embodying omise, co-construction

moo® >

Propesal of integrating or accommodating metaphors or analoge Third phase: Negotiation

Gunawardena, C. N., Lowe, C. A., & Anderson, T. (1997). Analysis of a Global Online Debate and the Development of
an Interaction Analysis Model for Examining Social Construction of Knowledge in Computer Conferencing. Journal
of Educational Computing Research, 17(4), 397-431. 16
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Interaction Analysis Model(IAM)

Fourth phase: Testing and
modification or co-construction

Phase I'V: Testing and modification of Proposed synthesis or co-construction
A. Testing the proposcd synthesis against “reccived fact” as shared by the participants and/or their culture

B. Testing against cxisting cognitive schema
C. Testing against personal expericnce -
D. Testing against formal data collected Fifth phase: Agreement
E. Testing against contradictory testimony in statements
Phase V: Agrecment statementsiapplications of newly-constructed meaning
A. Summarization of agrcements
B. Applications of ncw knowledge
C. Metacognitive statements by the participants illustrating their understanding that their knowledge or ways of

thinking (cognitive schema) have changed as a result of the conference interaction.

Gunawardena, C. N., Lowe, C. A., & Anderson, T. (1997). Analysis of a Global Online Debate and the Development of
an Interaction Analysis Model for Examining Social Construction of Knowledge in Computer Conferencing. Journal
of Educational Computing Research, 17(4), 397-431. 17

Simplified coding scheme modified from Phase 1 of IAM
for problem-solving-based online discussion patterns

o] e T e

p1 Propose, define, and Propose problem or clarify the

clarify problem definition of the problem
Provide solutions or Provide information or propose
P2 information for possible solutions to the problem (provide
answers information for partial or full solution)
. Analyze, compare, and comment on
Compare, discuss, and . .
P3 others’ opinions, solutions, or collected
analyze . .
information
. Organize proposed solutions or
Organize and form & prop .
P4 . comments and form conclusions for
conclusions .
solutions
Messages not related to the subject of
P5 Others . g )
discussions

Hou, H. T., Chang, K. E., & Sung, Y. T. (2008). Analysis of Problem-Solving-Based Online Asynchronous
Discussion Pattern. Educational Technology & Society, 11(1), 17-28. 18
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Coding scheme for peer discussion in an AR-
based collaborative inquiry learning activity

P1: Raising or defining a question.

P2: Proposing a solution to the question or offering information
relevant to the question.

P3: Comparing or discussing the solutions proposed for the
question.

P4: Reaching a conclusion regarding the various solutions
proposed for the question.

P5: Sharing statements or comments unrelated to the discussion
topic.

Chiang, Tosti H.C, Yang, Stephen J.H., & Hwang, G. J. (2014). Students’ online
interactive patterns in augmented reality-based inquiry activities. Computers & Education,
78,97-108.

19

Design of the AR-based collaborative inquiry
tasks in the field (Ecological area)

Discovery Portfolio

10
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3. Publish to
the cloud database <:1
‘Observation
commentis

Discovery objects
N

2. Location-based

Annotation learning topics

1. Start inquiry-
,  based learning

Discovery

placeC £l
comments

4. Watch classmates’ sharing
'om the location-based A

Tacatim s AR, 5. Multi-users
online discussion

21
Experimental group Control group
28 students 29 students
‘ System instruction & course instruction ] 30 minutes

4 ¥

‘ Location-based AR
learning activities

4 \ 4

‘ Presentation of observation ’ 30 minutes

| ‘ Mobile learning activities I 120 minutes

22

11
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Experimental group ‘ | Control group

23

Examples of coded interactive
contents

“Why the leaf shape of this plant is flat and round?”
—>P1 (Raising or defining a question)

“I think it is because the plant requires more water.”
—>P2 (Proposing a solution to the question)

“I think it is because the plant requires more
sunshine.”

—>P2 (Proposing a solution to the question)
“I think Tom’s answer is better than John’s.”
—>P3 (Comparing or discussing the solutions)

24
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Table 2. Frequency transition table of
the two groups

Experimental group Control group

-P P2 P3 P4 PS5 PL P2 P3 P4 PS5

1
m488 193 0 0
2

9 P1 585 107 12 17 48
E 51 52 13 4 P2 21 10 5 2 15
E 6 4 (103 |18 5 P3 8 5 |1 |3 9
33 0 14 0 0 P4 0 0 0 0 20
E 5 \0 4 1 3 P5 36 0 5 5 145
The number of occurrences of
P4->P1 in the experimental
group is 33. 25

Table 3. Adjusted residuals table (z-
scores) of the two groups

Experimental group Control group

PL P2 P3 P4 PS5 PL P2 P3 P4 PS5

*16.63 *3.66 -21.29 -8.47 -2.55 P1 *15.99 *3.97 -2.22 -1.14 -20.52

-12.12 *4.70 *7.96 *5.03 099 P2 -334 172 *372 058 1.06

-6.31 *19.48 *7.19 140 P3 -3.25 125 059 *294 152

*242 -401 *235 -1.27 -1.02 P4 -569 -1.63 -0.67 -0.73 *8.41

KR
(@)

-2.07 131 094 *533 P5 -13.33 -5.51 0.47 0.07 *19.61

*The sequential relationship P4->P1 is significant
(i.e., Z-score > 1.96) 26

N
N
N
o
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15.99"
a0

3

3.72

Ps 2 q} i r_Ps |

19.617

Control group

P1: Raising or defining a question.

P2: Proposing a solution to the question or offering information relevant to the
question.

P3: Comparing or discussing the solutions proposed for the question.

P4: Reaching a conclusion regarding the various solutions proposed for the question.
P5: Sharing statements or comments unrelated to the discussion topic.

27

E i tal
Sequence xperimenta Control group
group

71% 76%
28% 14%
43% 9%
13% 12%
23% 76%

P1: Raising or defining a question.

P2: Proposing a solution to the question or offering information relevant to the
question.

P3: Comparing or discussing the solutions proposed for the question.

P4: Reaching a conclusion regarding the various solutions proposed for the question.
P5: Sharing statements or comments unrelated to the discussion topic.

28

14
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Behavioral transition diagram of sequences in
the experimental group only

4.70*

P2

2.42%

‘ P4 P3
~_ 2.35% J
19.48%

P1: Raising or defining a question.

P2: Proposing a solution to the question or offering information relevant to the
question.

P3: Comparing or discussing the solutions proposed for the question.

P4: Reaching a conclusion regarding the various solutions proposed for the question.
P5: Sharing statements or comments unrelated to the discussion topic. 29

Designed of the English vocabulary
learning game

o Student
\ English Situated Computer Game
v = g
! e | Teaching Experimental Experimental
J - material = Group A- ‘Group B-
Teacher Cloze Guiding Multiple-choice
Strategy ~ Guiding Strategy

Learning '

‘ — —
= behavior S
: sequential <= Learning
- analysis behavior logs

=]

30
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Interfaces of the cloze and multiple-
choice guiding strategies

= Interface of the cloze
guiding strategies,

L == Interface of the multiple-
brush choice guiding strategies

Hwang*, G. J., & Wang, S. Y. (2016). Single loop or double loop learning: English
vocabulary learning performance and behavior of students in situated computer games
with different guiding strategies. Computers & Education, 102, 188-201. (SSCI)

31

Theoretical background: Single and Double loop learning
Kiili, K. (2007). Foundation for problem-based gaming. British Journal of
Educational Technology, 38(3), 394-404.

The repeated attempt to deal with the same problem
without trying to find better methods or to know more
about the learning task

The use of an additional learning stage to acquire more
knowledge or find better problem-solving methods
during the learning process

32
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Coding scheme for English vocabulary

learning game
[Code [Phase  [Descripton |

L Read the learning c

ontents

Students learn the vocabulary from the
corresponding contexts.

| Read the gaming information Students read the information about how to play
the game.
A Accept the learning missions. Students agree to answer the question.
S Reject the learning missions. Students reject to answer the question.
(0] Complete the learning missions. Students correctly answer the question.
X Fail the learning missions. Students give the wrong answer
G Look for gaming hints. Students ask and read how to play the game.
H Look for learning help. Students read the summary of the learning
contents.
T Change the scenes. Students go to another scene.
M Take the props in the game. Students fetch those props needed in the game.
33
50 sixth graders of an elementary school (two classes)
8-
Mid-term English achievement pretest r:.iis
B
Gaming instruction & demonstration ;L
- -
Log of Experimental Experimental
gaming group A grnup B . 5_u
process is Cloze Guiding Multiple-choice REE
recorded. Strategy Guiding Strategy
- 8-
English achievement posttest and 45
cognitive load questionnaire Lok
s
30
In-depth Interview mins
34

17
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Behavioral transition diagram of the students
learning with the cloze guiding strategy.

| Double-loop learning I

2.07
M )
Take props S
Reject mission
15.10
L 1 89 : H 6.50
Read learning x Accept "
contents mission Find help

32.17
4.82 5.91

G I
Find Read
game hints 4.13 gaming info

5.2

35.59

Success ' E’éggg‘:
- B 26.63
Single-loop learning

35

Behavioral transition diagram of those learning
with the multiple-choice guiding strategy.

2.5
e ]

Reject mission

.7
rni 19.71 15(55_\
' 36.58
, H

M

Take props

4.95

7.94 Find help |
Accept Read
Read |.Ia-am'mg mission 6.91 gaming info
tent
contents /. "
22.39 i
Rl G 3.26 T
Find Change
0 game hints scenes
i i S 3.69 25.25
Single-loop learning uccess .
36

18



2022/11/10

Conclusion of the cloze and multiple-
choice guiding strategies

» Students learned with cloze guiding strategy

answer the learning tasks

— Tended to learn in a double-loop cycle
* Students learned with multiple choice guiding strategy
— Kept guessing the answers if they did not give the correct one
— Seldom reviewed the learning contents again
— Tended to learn in a single-loop cycle
Conclusion:
A situated computer game for language learning with the
cloze guiding strategy might be able to produce better

learning achievement due to the feature of the test item
guiding strategy.

Design of a collaborative knowledge

construction game

& BRI R PN - Google S - Windows ateraet Fxplores

!Giv & hepe goagle com N ]
I o moRE | g )m-lmn-x Learning targets: plants | B-8 .

= - EAE- RRRC- IRO- @

e |
.

#% WM IR| Shared interface for developing the repertory ‘

|| Interface of the
educational
computer game

- @
= Group members
n

R: PR XA RREY

| RPN B
WRIM RS
SETEERS ERAGR3 T
ST

BSOORBEEAN: RRER
TR ERTEER AR

//’

— Reviewed the learning contents after they failed to correctly

37

38
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S1
S2
S3

s4
S5
s6

El

E2

E3

E4
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Coding scheme for collaborative
knowledge construction game

Selection of a task
Observation

Comparison

Reading materials
Clue search

Correctly comparing a
learning target

Reject challenges

Decline assistance

Incorrectly identifying a
learning target/environment

Incorrectly comparing a
learning target/environment

Description
Choose or start a new gaming mission
Go to the location of the learning target

Observe two learning targets by switching the player’s
location from one target to another

Read additional materials
Obtain some key clues.

Correctly answer a multiple-choice question of the
comparative test

Refuse to accept the opportunities to win treasures in
the game

Refuse to follow the hints provided by the gaming
character

Incorrectly answer a multiple-choice question of the
basic test

Incorrectly answer a multiple-choice question of the
comparative test

Experimental design for the learning

Experimental Group

O

activities

[ Control Group

O

Taking the course about the basic knowledge of Identifying the plants
on the school campus

O

Taking the pre-test and pre-questionnaires of problem-solving
awareness and group self-efficacy

O

Game-based learning approach
with the grid-based knowledge

organizing mechanism

O

Taking the post-test and post-questionnaires of problem-solving
awareness and group self-efficacy

3 weeks
N

40 mins

9

Conventional digital game-
based learning approach

120 mins

-

60 mins

40

20
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Behavior transition diagram for the
experimental group students

] .
Observations

N
for clues

— Significant sequential pattermns
in the Experimental group

16.17 ST
===p Significant sequential

AN patterns occurred only in
2 the Experimental group
10.97

101.04 41

Conclusion of collaborative knowledge
construction game

* The experimental group had better learning
performance than the control group

— They learned more behavioral patterns of
comparing and observing the learning targets.

— They tried to seek clues when observing the
learning targets.

— The experimental group would like to deal with
the learning tasks on their own.

42
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Procedure for designing a study of
behavioral sequential pattern analysis

1 6
Determine

7

Check the 8 Kappa test

. Code the
the }clodlng data | coded = >( (for manual
scheme data coding)

2 5 i
Design the Modify the Freqqepcy Selg:te élrtrial
experiment coding scheme transition analysis
(or system) if needed table (using GSEQ)

T reT
3 4 - Adjusted 2 :
%gggﬁ%ggf Check if new residuals = Behavioral
and collect coding item need table (z- transition
data to be added scores) diagram

43

Analyze sequential behavioral
patterns using GSEQ

* GSEQ (Generalized Sequential Querier) is a
computer program for analyzing sequential
observational data.

* The data are presented using the Sequential Data
Interchange Standard (SDIS), a language for
describing sequential data obtaining from direct
observation of individuals or groups.

* GSEQ includes a compiler for SDIS-formatted data
files that converts them into MDS files (modified SDS
files).

44
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GSEQ Version 5.1

e A version runs in Windows 95 or later.

* References:

— Bakeman, R., Quera, V., & Gnisci, A. (2009). Observer
agreement for timed-event sequential data: A
comparison of time-based and event-based
algorithms. Behavior Research Methods, 41 (1), 137-
147.

— Quera, V., Bakeman, R., & Gnisci, A. (2007). Observer
agreement for event sequences: Methods and
software for sequence alignment and reliability
estimates. Behavior Research Methods, 39 (1), 39-49.

45

More about GSEQ and SDIS

* More information of GSEQ and

SDIS can be found in: Sequential Analysis
“ and Observational
Bakeman, R., & Quera, V A
(2011). Sequential Analysis and Behavioral _
Observational Methods for the Sciences

Behavioral Sciences. Cambridge, UK:
Cambridge University Press. ISBN:
9781107001244 (hdcv), 9780521171816
(ppbk)”

Bakeman, R., & Quera, V. (1992). SDIS: A
sequential data interchange standard.

Behavior Research Methods, Instruments,
and Computers, 24, 554-559.

Roger Bakeman
Vicenc Quera

46
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GSEQ web site

http://www2.gsu.edu/~psyrab/gseq/Download.html

GSEQ

Software for the Analysis of Interaction Sequences

Download

ﬁ GSEQ Version 5.1. This version runs in Windows 95 or later. It includes new
algorithms for computing interobserver agreement, both for event and timed-event
sequential data, which are described in

Bakeman, R., Quera, V., & Gnisi, A. (2009). Observer agreement for timed-event
sequential data: A comparison of time-based and event-based algorithms. Behavior Research Methods, 41 (1),
137-147.

Quera, V., Bakeman, R., & Gnisci, A. (2007). Observer agreement for event sequences: Methods and software for
sequence alignment and reliability estimates. Behavior Research Methods, 39 (1), 39-49.

« Download GSEQ 5.1 from Georgia State University, USA.

+ Download GSEQ 5.1 from Universitat de Barcelona, Spain.

« After downloading, run the setup file to install the program. Thereafter, to run GSEQ, dlick Start > Programs >
GSEQS > GSEQ 5.1, or click on the GSEQ desktop icon.

Older GSEQ versions: Previous Windows and DOS versions are no longer available and supported.

47

Procedure of using GSEQ

Start GSEQ

¥

Enter coded data using text editor

L

Create SDS data file (*.SDS)

¥

Compiled to MDS data file (*.MDS)

Analyze data

) 2

Output

48
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GSEQ interface

" g5 sEQs =/ @] = |

File Edit Compile Run Window Help

f,j &’ ﬂ Wj‘ |Too|bar|

it - =
GSEQ Results =80 %
File- Edit Window ‘

fj H ~.| | Results and information window |

GSEQ 5, Generalized Sequential Querier, 2014/6/28 [<F 02:19:25 -

49
Create SDS file using the text editor
(s oseQs - - - = [ B [t
Edit Compile Run Window Help
T NewSDS file Cel+n ) | 'N?ra‘
4. OpenSDSor MDS file.. Ctl+0 LL
I Save SDsfile Ctrl+5 -
. Save SDSfile as... Ctrl+A
II 0628.mds
0628.sds
| 0628.mds
|
L 0628.5ds
" behaviormds
<4 Exit GSEQ Crl+Alt+X
- 50
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Enter commands and behavioral codes (1/3)

@5 GSEQS - 2016SIG.sds = |E=] 2
File Edit Compile Run Window Help
= e — i B
S FEFEICEE
Event -

($ BeDavEor=ABCDE)
Type (CIEnEc Control);
\U

% Student #1
ABEDEBBADEEBEDBEBEBEEEBEBABBDCEACCCCCCCCCCCCODCEDEBDEBDG
AAEDAEDAEDECCBBBDBEBEBDBACBBEBEBEACEEDEBDCABEEEBBCACA =
CABEBEBDCAEEEBBAEBDBEBABODBCCCCCCCCCBBEEEEEECCCCEBEBEEE
EEEECCBEEEBCABBEECADODDDDDEBDCECECCECEDDCCCDEDDDDCDCEBD
DDDCDEDDODDCCCCBEAAEDAEAADCACACACACACACACACAABEBDEBRBAD
EBEDBABBUOCEACCBBEEECCCAAAABBEEECCCCCAAABBEEECCCCCCOCC
CCCCCDCODBEEBEBABBEDEBEBABOBCCCCCCCBBEEEEEEECCAAEEEEEE
EBCABBEEECADDDUOUCEECCEDCDBOODDCEDCCOEBBOBDOODCECEDCZDA
EBDBEBADEBEDBEBABEDCEACCCCCCAABBEEEECCCCCCCCABBEECCCD
CCCCCCDCBEABEDBBEBABLDEC

26 Student #2
ABBDBBBADEEBDOEBBBEBEEBEBEBEEEBBBEBEEEEBEBEEEBEBERBERBEB
BEBEBBEEEEBEBEBEBEBABEDCEACCCCCCCCCCACBACBACBCCCCCCCDC «

No errors Active - 201681G.mds

ST

Enter commands and behavioral codes (2/3)

Event *Start of a new task
(§ Behavior=A B C D E)

A Define the coding items: 5 behaviors are included

Type (Clinic Control);

Note: It is necessary to leave a space between the
characters

52
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Enter commands and behavioral codes (3/3)

<sequential behaviors of student #1

% Student #1

ADEACACCADECCACDEBDCED
EEEACACADEEDBEEE E; «““means there

Aleave a space between the characters are more data to
be entered

% Student #2

DEAACCACCADEAFDACEDEDB
CBEBEEADEBEEEEEBF/

<"/“ means the end of data

53
Save the SDS File
I g5 save sDS file =X
()= m == » ~[%|[z=22 2]
EeEE - HESHm 5 @
© 2SR S =
%+ Dropbox ‘ .1-4;7.7.‘!.: REERR !—
8 TE £ (- E
me R |
Sl ui:cl vk e
. W
o B ‘& SEEHR
| =) =
; &
@ BB =
é == = QL» AR
EEEZEN
ZEHAT). |Raw SDIS Data File (*.sds) -]
- EmELE [ z80 | [ mw |
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Create MDS File

gsaseqs 1 Compile to MDS file L= B e |
File Edit | Compile| Run Window Help

& | B [Compileto MDS file ‘I‘mj ‘ = D
J""J [?@ Check syntax o= S’) i

Event
($ BeDavE
Type (CIEnEC Control);

#F Change compile options ‘

24 Student #1
ABEDBBBADEBEDBEBEBEBEBEBABEDCEACCCCCCCCCCCCDCBDBDEBDC
AAEDAEDAEDECCBBBDBEBEEDBACEBEBEBEACBEDBDCABEEEEBCACA |=
CABEBEBDCAEEEBBABBUDOBEBABDBCCCCCCCCCBBEEEEEECCCCBBEEE
EEEECCBEEBCABEBEECADDDDDDEBDCECECCECEDDCCCDBDDDDCDCEBD
DDDCODBDDDDCCCCBEAAEDAEAADCACACACACACACACACAABEDBBBAD
EBBDEBEABBDCEACCBBEEECCCAAAABBEEECCCCCAAABBEEECCCCCCCCC
CCCCCDCDDEBBEEBEBBABBDBBBABDBCCCCCCCBBEEEEEEECCAAEEEEEE
EBCABBEECADDODDDCEECCEDCDBDDDCEDCCODBBDEBDDDDOCECEDCCDA
EBDBBBADEBBDEBBABEDCEACCCCCCAABBEEEECCCCCCCCABBEECCT
CCCCCCDCBBABBDEBEEBAEBDED

2 Student #2
ABEDBBBADEBELCEBEBEEBEBEEEEBEEBEEEBEEEEEEEEBEBEEEEEEBEBEBEBE
EBEBBEBEEBEBEBEBEBABBDCEACCCCCCCCCCACBACBACBCCCCCCCDC -

No errors

55
¥ @ GsEQs - 201651G.sds | = B S|’
FI|E Edit Compale Window Help
. LJ Compute simple stats @ i .

= Compute table stats :
évem Plot MDS file -
BeDavEor=ABC
Type (CIEREE Contro O Breakdown events

% Export N-way table
% Student #1

&
ABBDBBBADE S ComputeKappa BDCEACCCCCCCCCCCCDCBDBDBOC
AAEDAEDAED? Modify MDS file BBEBEBEACBBDBDCABEEEBBCACA |=
CABEBEBDCA @ pound timesinMDsfile |CCCCCCCCCBBEEEEEECCCCBBEEE
EEEECCBEESB|, DCECECCECEDDCCODBODDOCDERD
DDDCDEBODDL ™ ConvertMDStoVIDfile b anacACACACACACACAABBDBBEBAD
EBEDBABRD O % |chow MBS stucuis BEEEECCUCCAAABBEEECCCOCCOCE
CCCCCDCDDBa,_' CCCUCCUBBEEEEEEECCAAEEEEEE
EBCABBEECA|& ChangeGSEQfont. DDCEDCCDBEBDBDDDDCECEDCCDA
BEEDBBBADEER Change run options CCAABBEEEECCCCOCCCABBEERCE
CCCCCCDCEBAEBUBEBABUBT
% Student #2
ABEDBEBADEBBDEEEEEEEEBEEB0EEEEBEEEEEEEEBEBEEBEEBEEEE
EEEBBEBEEBEBEBEBEBABBOCEACCCCCOCCCCAGBAGBACEBCCCOGCODO -
No errors Active - 20165IG.mds
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Define target behaviors and patterns

atistics - L.mds

= B

X

File Run |
~ Move codes to!
i TJ b @ givens (Dtargets L ! ‘
g5 Table Statistics - 2016SIG.mds =8| X |
Select codes infile. ... foruse as| [ o
move sel. H move ol & movesel ] Move codes to
. ﬁ @ O givens @ targets S
B
Select codes in file ..._for use as givens for use as taraets 7
> int frequency
o mave sel. | move i mavesel | moveell & movesel [ @movs [ expected Trequency
T T [“lconditional probability
(& ype - A
CIEnEc CIEnEc & B it
Control Control 141 djusted residual (z)
D D | Tp-value for adj residual
E
2x2 table stats:
[Cvule'sa
1 [] phi coefficient
Aglven Ata'rgets [odds ratio
[log odds
Table stats.
["I chi-squared
["]G-squared
["Ikappa
Select factors......for pooling| [CIkappa maximum
mave all maove sel mave sel When you selelct RUN
() don't display results
© append new results to existing
Select factors ... for pooling [jAdd Bto gvensi ) overwrite existing results
oflisted codes) =
move all move sel mave sel mave all  Add & to targets g%%rr:l?lve;‘e ——
. nocRflted cor f‘wri(e afie for each RUN
[Tl Pool aver sessior () write ane file after cloging window
lag specifications:
1 St = 7
Analysi It ing GSEQ
G GSEQResults =8| % |
-
File Edit Window
R
Made: MDS file saved by SDIS compiler Version 5.1 2016/8/30 b4 11:15 «
Type: Event
Units: events
Lag: +1
5 The number of occurrences of A>C is 33
gl | INTF Target:
Given: A B c D E Totals
frequency §||» 23 33 3 10 T
9z = e = The number of occurrences of A>D is 16
c 41 36 145 23
D 7 40 44 46, 10 147
B 10 34 35 1/ 95 120
Totals 109 282 270 147 1%0 98 =
ADJR Target:
fl{Given: & B
= G=ED) -2.34
Z-score B -0.61 -0.81
9 c ~4.94
D -2.59 6.14 .09
! E =2:78 =253 12.08
\ If the corresponding z-score>1.96,
T the casual relation is significant .
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Draw the behavior transition diagrams

Stat a learning task

LI Explore (find another learning target)
Observe the learning target

DI Make comparisons

Skip the hints given by the learning system .
5

Other Tools for Learning Analytics

* Learning management systems
—e.g., lIknow.et, COSCl.tw

* Data mining systems
—e.g., SQL server

* Statistical analysis systems
—e.g., SPSS

60
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1know.net: Learning Management system for
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Frequently adopted methods for
learning analytics
Time sequence analysis: behavioral pattern
analysis
Decision Tree
Clustering
Association rules
Visualization techniques

67

Research issues of learning analytics

Proposing new approaches of learning analytics and
educational data mining

Investigating the impacts of the personalized supports
provided based on educational data mining on
students’ learning performances

Making predictions regarding students’ learning
performances based on the analysis results of their
learning behaviors

Investigating the potential applications and
effectiveness of the visualization of educational data

68
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* Analyzing students’ behavioral patterns to explain their
performance in learning with different strategies, tools,
or technologies

* Comparing the behavioral patterns of the students
with different personal factors, such as learning
achievements, cognitive styles, learning styles or
motives

* Developing learning models or assessment models
based on learning analytics results

* Proposing effective data integration, cleansing
methods and management tools for processing
educational data

* |nvestigating privacy and security management for
open educational data 69
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