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[REZEICHITSRREHA=5EEE
Emmanue| Manalo (GREBAKZ)

Today I will talk about a research project on developing
university students’ subject understanding, communication
skills, and spontaneity in diagram use through regular
homework that they have to do for the course.

AR, RFEDOHBNEOHE - 2 2=/ —
a Y AFVORER - ARNRKNEROFIMZ, K3
BRICRTHREZECTEO LD L LT vy =
7 N TR LETS

I will provide an outline of what I will talk about (Slide
1). Tirst I will give some background on the educational
challenges addressed in this study, which are integration of
content learning,  effective = communication  skills
development, and the development of competence in using
multiple forms of representation including diagrams. 1
will also talk briefly about the methods that we used in one

of the graduate courses in education, which included

weekly explanation writing homework as well as the hints,

instruction, and practice in diagram use that they were given.

Then T will talk a little bit about the results we obtained
including improvements in spontaneity in the use of
diagrams by students, as well as the transfer that we found
to explanation writing in the final test.

Slide 1 1%, AHIBFELTHHNHTT, SEFIT
LEBECTEREZYTHIONL, BEOFTEDLHIC
RN OB L SR A L) &[RRI ER L
TV DOMEND ZETT, Tbb, KFEDFH
ELEND, ala=l—va A EnESE,
MORRIR ED L NS TeRRBEBEN 2B HHAT 5
NEEIBETTDLDENH ZETT, FADIT-o7
FETIE, il RETPEALZ LIZOWTHBT
Lz L TNET, ZTOE B FROA X b
FrvarkbhzEd, SHIT, ERICHEREML -
Tl o8 bITWET, 29 LIoiEBE o fkid
52 LT, AR HIE-EIZIB VT H R KR
D XOCRDODEREELE LTz, EHIT, &

T A N T FORWIRTENSHWHNEELH
RHNAE S L H IR B0 N T e LE Lz,

Outline

* Background to the educational challenges addressed in this
study
— Integration of content learning and skills development
— Effective communication skills development
— Development of competence in using multiple forms of
representation, including diagrams
¢ Method used in one undergraduate course in education
— Weekly explanation writing homework
— Hint, instruction, and practice in diagram use
¢ Results
— Improvements in spontaneous use of diagrams in homework
— Transfer to explanation writing in final test

Slide 1

Background of the Educational

Addressed in this Study

Chal lenges

One of the most important challenges in education at
the moment is the integration of content learning and skills
development in how we teach students (Slide 2).
Traditionally, the provision of education has been equated
with the provision of knowledge and content. Essentially,
we came to think of education as teaching subject content
to students.  However, there has increasingly been
recognition of the importance of also cultivating skills in
students. Increasingly it is being recognized that
developing students’ skills is at least as important as
providing them with the content knowledge.

Overseas and increasing in Japan there is a movement
towards recognizing the importance of developing 21st
century skills and there has been a considerable amount of
talk about this. These are skills that students need to

effectively manage and succeed in 2lst century
environments, which means that, in educating students, we
should not just teach them content, but we should also
educate them on ways that they can manage living in the
environment that exists in the 21st century.

That includes deep learning and communication skills,
which are very important skills for the 21st century, and

they emphasize understanding rather than just retaining
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information. It is important to not only remember
information, but also to understand and to gain the ability
to transfer and use knowledge/skills in other appropriate
situations.  If students deeply understand something, they
should be able to use what they have learned not only in the
situation in which they learned it, but in also in other
situations. There are also other skills that Dr. Uesaka
pointed out before that include such skills as critical
thinking and also IT literacy. Also, communication in
increasingly globalized environments is very important,
which means being able to communicate effectively not just
to people around the students, but also people in other
situations  such as educational environments and work
environments that are increasingly becoming more
globalized over the past 20 to 40 yeats.

TERDEBETIE, FENBEEZHADLND LN
HLCThoTe L BWETN, RRHIFE AT T
NWTHHOETHA TS BEIRITERDR YD K
INZTRH>TETWET (Slide 2),

WAL ClE 21 AR R L & LT, 20 RN &
NTWET L AARTHE NEZHZA LT TRL,
ZNEPFRETETOREEHATANLE I NS HO
T, —KE SRS HLE DD FHEIC /2> TET
W5 EENET,

2 1 R A N OEEROTH TS, KRS TRV
O (deep learning) | & I a=/—T 5 2%
communication skills] 1L & THRFTT, FHFRIFHEIZ
FUBFRL L RO TR < ARARRIZIR S B 5
Z EIZ X o THRD THED TR T Bl 2 2 ki 272 -
TWEET, 207D, BfRZ DX 5 IEgLTWw
<DNFE THORFLFEII R >TOET, £2, 7
=SV RBREENIAN > TWHHT, ala=b—
v a YARUIHERIIRU R b DIZ>TETND
ERNET,

Educational challenges

¢ Integration of content learning and skills development
— “Provision of education” has traditionally been considered
as being the same as “provision of knowledge/content”
— But there is increasing recognition that cultivation of skills
development is equally important in education
— 21st Century skills movement

« Importance of developing particular skills in students to manage
well and succeed in 21st Century environments (e.g., Griffin,
McGaw, & Care, 2012)

* Deep learning and communication skills are included

— Understanding rather than just retaining information; ability to transfer
and use knowledge/skills in other appropriate situations

— C ication in increasingly environments — both in
education and at work

Slide 2

There are challenges associated with teaching (Slide 3).
One of the most important challenges is how to integrate
the teaching of content and the development of skills. In
the area of deep learning and communication skills in
English, there is a tendency for skills development to be
taught in the absence of substantive content. What that
means is that skills are taught without actually using real
content. At university it is a common practice to show
videos that have nothing to do with what students are
learning in class. The students are asked to watch the
video and then discuss in groups about the video. The
teacher then asks the groups what they discussed. This is
not very useful, especially if the students ate not learning
the content of the video but ate learning other things like
science, engineering, or education.  Likewise, the content is
often taught without due consideration of the skills that the
students should develop.  There is a disconnection
between content instruction and skills development, which
is a problem.

Another challenge in teaching is how to develop
students’ competence in using multiple forms of
representation. When both verbal and visual
representations are used, we present information to both
verbal and visual processing channels in working memory,
and the results become far more effective as far as
facilitating understanding and also communicating the ideas
that we have to other people.

One of the problems

related to this particular challenge is what we have found
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through research, which is that students generally lack
spontaneity in diagram use not only in communication, but
also in problem solving  Therefore, when they are
working on problems solve, students generally have a
tendency not to use diagrams to solve the problems. They
will also write words without incorporating some visual
representation of what they are trying to explain to other
people. These are two important challenges in teaching in
relation to developing 21st century skills in students.

Alal, BEEYTEWZ Eo—D%, fREICBT
DB NEOIR & A VR ORATY (Slide 3).
BlAIE, FEERE TIE. TR piEh T LD
TY, FENEEHX LD :ﬁ%%ﬁﬁ&wﬁ;
DI, FENE LIFBERORNE D 2o TR
AFXNVEREZ LTOET, FENA L ATLEED
ST ENTODDIFIFEFICH 72N & TY,

H ook, MEOFATT (ZhbAFLD—
HEEALNET), NNV SHALTD
HO DB 2 72 DIC MR RN T 5 Z L REET
HOTHDLT, FEFIIMEEMH & EITX
REFATE TR 2720 NZbDERZRD L
FICRELFHTE TR o720 T 5 L) FEkE
NV ET, 06, TO_OERVIAALT, it
TREOHTIHEL TNELNEEZOTT,

Key challenges in teaching

* How to integrate teaching of content and development of skills
— Deep learning skills, communication skills in English
— Generally, skills development is taught in the absence of substantive
content (e.g., Snow, Met, & Genesee, 1989), and content is taught
without due consideration of the skills that students should develop

Content instruction <:i“> Skills development

* How to develop student competence in use of multiple forms of
representation

— Both verbal (words) and visual (diagrams) — to utilize both verbal and

visual processing channels in working memory
« Enhance effectiveness of communication and resulting understanding

— Students lack spontaneity in diagram use — both in written
communication and in problem solving (Manalo, Uesaka, Perez-Kriz,
Kato, & Fukaya, 2013; Uesaka, Manalo, & Ichikawa, 2007)

Slide 3

Methods Used in One Undergraduate Course in
Education

How did we address these challenges (Slide 4)? I will

describe to you what we did in an undergraduate course in

education. In this course there were 21 students. All of
the students in this course had English as a second or
foreign language. Thirteen of them were Japanese and the
other students were international students of other
nationalities.  Since 1 taught the course, it was taught
entirely in English.

The students were given a regular task of explanation
writing. The students had to explain the most important
points that they had learned from the class session that
week.  Every week the students had a 90-minute class
session. They had to imagine that their audience was
another student who knew nothing about the topics
covered in the course, and the students had to write their
explanation in English. I collected these homework
assignments and provided written feedback to them every
week. I would collect these assignments one week, write
comments, and hand them back the following week. The
students were asked to include the homework sheets in their
portfolio for submission at the end of the semester, and the
portfolio was worth 40% of the total course grade.

Students were provided grading rubrics, so they knew
exactly what I was looking for in the assignments. Marks
were allocated for satisfactory completion and quality
features of the homework tasks. I was focusing on how
cleatly they were able to explain the important content from
what they were supposed to have learned during that week.
The rubrics also made no mention of the use of diagrams
and did not express an expectation for students to include
diagrams. Therefore, the use of diagrams was not directly
linked to grades. I did that because I did not want them to
use diagrams just for the sake of using diagrams. I wanted
them to use diagrams to improve the clarity of their
communication in the homework assignments.

MR ZAT - 12T 21 ADAERENRNT, H
ROEFEZFFOFAED 13 N O EEE R OFEN
8 ANWET, &R, HGEIH2FFETT (Slide 4),

HADPHEZTHWET NG, REETHRFHETITONET,
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How we addressed these challenges

¢ Undergraduate course in education
— 21 students attended the course (f = 11, m = 10; Japanese = 13,
other nationalities = 8); all had English as a second or foreign
language; course was taught entirely in English

* Regular homework task

— Explanation writing
* Explain the most important points they had learned from the class
session that week
+ Imagine their audience was another student who knew nothing about
the topics covered in the course
+ Collected and provided written comments
+ Students asked to include the homework sheets in their portfolio for
submission at semester end (worth 40%)
— Grading rubrics provided: marks were allocated for satisfactory completion
and quality features of the homework tasks
— No mention was made in rubrics of diagrams, or expectation for students to
include diagrams (use of diagrams not directly linked to grades)

Slide 4

As for the objectives of the homework tasks that the
students had to do, one was to facilitate reflection and
understanding of the course content (Slide 5).  That is why
they had to write and explain what it was that they had
learned during that week.  Another objective was for them
to develop communication skills in English, which is why
they had to write what they had understood in English.
The third objective was to promote spontaneous use of
diagrams in written communication. This is because if
they could incorporate diagrams with what they were
writing, they could enhance the effectiveness of their
explanations, which would then help clarify their own
understanding and enhance the clarity of their written
communication. ~ One important point is that by

diagramming what they were trying to explain, students

could also clarify their own understanding of the
information that they were trying to explain.

As for the interventions in promoting the spontaneous
use of diagrams, the students were provided a hint to make
them realize the value of including diagrams in their written
work. They were also provided instruction about the
effective use of diagrams to address any deficiencies that
they may have had in their knowledge of how to use
diagrams to enhance the communicative effectiveness of
their written work.  Also, they were provided a review of
the key points from the instruction and provided practice to
ensure that the students had the skills necessary to
construct appropriate diagrams to use when explaining
different kinds of information.

ZOEED HIE, FENEZ DL OOEMEOB
b, FEEOAI 2= —v a U AF A0 L, #i
RFIZ B D IR OFHOEETT (Slide5), KZFKE
FHT 2L, ENTWDONERIT->E Y LET, &
WTWDNERESEVTHEND T LiE AFD
BHbHIT-E Y LT, BENERED LV D Z L TT,

HREALMERORP 2L 720is, BfiE2E~>T
YIR— b2 AR TNET, 2 A hEHENT A,
MEzFEsTebnnk] Enoer bbb =
— A0 b, TRARIZZO L SIS Lvind ) v
IANANT I aveh o7 2=ANHY 7,
EBIT, DX EN D F—RA
v NEIRDIRDIFR AR, AR E 2 TEERIC
A THHE- TAHLRDH Y £, 2—RFZD
KO RT VA Tl TOET,
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Homework details continued

* Objectives
— To facilitate reflection on and understanding of the course content
— To develop effective written communication skills in English
— To promote spontaneous use of diagrams in written communication
+ To help clarify own understanding and enhance clarity of written
communication
* Intervention for promoting spontaneous use
— Provide a HINT
+ To make students realize the value of including diagrams in their written work
— Provide INSTRUCTION about effective diagram use

+ To address any deficiency in students’ knowledge about how to use diagrams
to enhance the communicative effectiveness of their written work

— Review key points from instruction and provide PRACTICE

+ To ensure students have the skills necessary to construct the appropriate
diagrams to use when explaining various kinds of information

Slide 5

As for the measurements that we took (Slide 0), first of
all we measured the students’ diagram use in pre- and
post-intervention tests. ~ We gave them pre- and
post-intervention tests because in the homework task the
things that they had to wtite about vatied in terms of how
easy it was to draw diagrams. That was difficult to control,
but in the pre- and post-intervention tests we gave them
reading materials to take notes from and then also to
explain afterwards. In this way we could have a look at
how cleatly they explained information, but also how many
diagrams they used in note taking as well as the explanations
that they provided. The passages that they had to read in
the beginning and the end were equivalent and we
controlled for that equivalence.

We also looked at their weekly explanation homework.
At baseline there was no

There were different phases.

intervention, and then around week three or five the

students received a hint, which was then the after-hint phase.

At week 10 the students received instruction, so that was
the after-instruction phase. At week 11 they received
practice, so that phase was after-instruction-and-practice.
The remaining weeks were the maintenance phase of the
design.

The hint was given to the students as comment in their
homework. I wrote the hint in their homework in week 3
for about half of the students and in week 5 for the other

half, so there was a difference in the timing of the hint. 1

wrote in their homework that including diagrams could

make their explanations easier to understand — as part of
the comments that they received. Instruction was given
for 20 minutes at the end of the week 10 class. Practice
was then provided in the week 11 class: at the end of that
class, 30 minutes were spent on practice. They also had
homework to do for practice: the students had to draw
some diagrams as extra homework for week 11.

FHIOFFREIZDWTTY (Slide 6), — DLl
FHT A RNTT, REOFFIE BRI, FAEPAR
FIZ EN L BWRIRZME > TV A5 T2 T
STWET, AL, ML L-RREE AT/ —
FEROE, TORIZACHRALTHLHWET, 2
FEFOMENHE SV TE D (A N—T 3 2554,
B N—Va v EERIZIO T V—T 8 B N—
TarEEL, A=Y g UEERICERY ML
—7INBH Y ET,

{0 —DIFFEOEEE L THRL TV HinBRE
TY, BHEER—RTA TI7H—b b T7
A=A AT I ay TIZ—ALANT T
aHTITIT 4R AT REN) T 2K
(2T TOES, BlEIN—RZT A T, EEIx
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MEZF> TS DNERLT, REICAST T AT
ENS HWHEROFIHBHERF STV D0 E R ET,
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K7V EFT] EWVHa A FEENTRLET,
ADNNTIE 3 BREE T, b 90y ﬁm
k\%%%fgbfty%%ﬁzibkﬂ\mﬁm
FIRICxT 223 v M52 2RI K-> TiE
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Measurements taken

» Students’ spontaneous diagram use in
— Pre- and post-intervention tests
* In Weeks 1 and 13 class sessions, students were given a
reading/note taking and explanation-writing task

— Two equivalent short passages were used for students to read, take notes
from, and write explanations for

— Weekly explanation homework
Phases: Baseline, After-HINT, After-INSTRUCTION, After-
instruction+PRACTICE, Maintenance
Hint given as written comment on homework

— “Including diagrams could make your explanations easier to understand”
Instruction (20 min) was provided at end of Week 10 class

Practice provided in class (30 min) at end of Week 11, plus
homework practice in constructing different types of diagrams

.

.

.

Slide 6

In the next three slides I will show a plan of what 1
provided the students in terms of the instruction that they
received for 20 minutes in week 10 (Slide 7). 1 told them
about the ways of using diagrams. Apart from clarifying
their understanding, 1 also pointed out that diagrams and
explanations can illustrate, provide an overview ot structure,
show process or cause-and-effect relationships, and can
compare and contrast. For example, illustration means to
show what something might look like. Providing an
overview or structure is to show the main ideas and
supporting details as well as show the classification or
organization of information.

AYANT a0l MEOMMILCS
DTS G- X TWEY (Slide 7). KIROFIHIE
WZIE, AT A MK TEI AR DD EEDEER
. BB OMREIR T, 7 n APRRER
Tz, Ot EaAT ) L olc T A
FTWET,

Ways of using diagrams

» Diagrams in explanations can
— lllustrate
* Show how something might look like
— Provide an overview or structure
* Show the main ideas and supporting details
* Show the classification or organization of information
— Show processes or cause-and-effect relationships
* Show process or sequence/steps involved
* Clarify cause-and-effect relationships
— Compare and contrast

« Show similarities and/or differences between 2 or more
groups along dimensions of interest, such as particular
characteristics or change over time

Slide 7

As an example of what I taught them, I will provide an
explanation of how the overview and structure can be
clarified by the use of diagrams (Slide 8). I taught the
students that diagrams showing the overview or structure
should be used when it is important for the reader to
understand the connections between multiple and/or
complex components of the information being explained.
This addresses the questions of what the component parts
are, and how they are related; how multiple components
make sense together; what the main idea is, as well as what
the supporting details are; and how the information can be
hierarchically organized including clarification of the sets
and subsets. 1 also explained that overviews and structures
could be provided through schematic diagrams, branching
tree diagrams, and hierarchy schemas.

BIAIE, ZED O R D EMEIEIRER N ED LS
RBRICI2 > TN D, LD LD ITHRA->TND
MWeBERDESITT, MET ST D70l X
D LD LB LET (Slide8), TDET,
THUTHE L7 MR E LT A —~ XM
JEE72 L, EOnOBIE R LET,

Example: Overview or structure

« Diagrams showing the overview or structure should be
used when it is important for the reader to understand the
connections between multiple and/or complex components
of the information being explained

* Address questions of

— What are the component parts and how are they related?
— How do these multiple components make sense together?
— What is the main idea, and what are the supporting details?
— How can this information be {hierarchically) organized?
* What are the sets and subsets?
* Overviews and structures could be provided through
— Schematic diagrams
— Branching tree diagrams
— Hierarchy schemas

Slide 8

I showed the students some examples of different
types of diagrams (Slide 9). These diagrams I drew
myself or obtained from the Internet as examples. I also
provided examples of the overview or hierarchy diagrams
that students had used in past homework (Slide 10).

SEAETIE, SRR IR OB S A TUVE T (Slide

9), b hEZITTAREMIIEE TR ZHN TN
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WEd (Slide 10),

Examples of diagrams that students
produced during the week 11 class practice

Schematic diagram (above)
Branching tree diagram (top right)
Hierarchical schema (bottom right)

Overview and structure examples

Slide 11

These diagrams were produced by students in the

Slide 9

homework provided to them as practice for week 11 (Slide

homework — shown during instruction

Overview examples from students’ previous

12).  They had to create an illustrative diagram, a diagram
to provide an overview or structure, a diagram to show a
process or a cause-and-effect relationship, as well as a
diagram that shows compatisons or contrasts. These
examples are from one student.

Slide 12 1%, — AN, 118 H OfEEIT 4 5 A
TORMEENTNDREEPNTLS HEIIZED
NTRHELIZH DT,

Slide 10

These are examples of the diagrams that the students

Examples of diagrams that one student
produced for week 11 practice homework

1 540w PROKESS OB CAUSEAND T RLATIONSNPS.

produce during the week 11 class practice (Slide 11). e

These diagrams are what different students actually
produced during the practice session, and you can see the
kinds of diagrams that students produced including
illustrations, tables, and process diagrams.

Slide 11 1ZZAEOHITI, 11 WIFEDTZ 77 4 A

 conrnt A CONTRAST

DL X|Z, AFTHRATLZ L AN G, ERIZ
HATRNCEE ST THAEZY . KRICTENTAHZD

Slide 12

L7~ DT,

Results

This shows the results that we obtained with regards to
diagramming (Slide 13). To answer the question of
whether the interventions had an effect on the students’ use
of diagrams in their homework, you can see that the
interventions did have an effect. After giving a hint, the

use of diagrams went up from the bascline, but after
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instruction the use of diagrams did not go up significantly.
Therefore, it seems that it was not enough to simply give
the students instruction. However, after practice, the use
of diagrams went up significantly and then use was
maintained and improved probably due to practice.

As for the other question of whether the students’ use
of diagrams in their written work increased from the
beginning to the end of the semester, the answer is that
they clearly did. Looking at the mean proportions of
student diagram use in notetaking and explanation, you can
see that diagramming increased for both following the
interventions.

e THITLE L X O (Slide 13), AR
LFEOEEL, E MO T=2—XATERL, A~
ALT 7T avEZTTHOEARIIEDLRNOT
TN AVARNT I a NS T T 4 RIR—HEIC
RHEFEL AL, ZOEEMERISND LWV IR
o TWVET,

ARIOKIT, FFTT 2 b LFHRT A FOBEICE
WTHEREZFIH LA EORIG 2R L TCOET, £
MDPENKEDS—ITEHZBEZ D & EITHT 5
Fla. AROEKED S —TRHAZELS & ITF]
MT2HEZRLTOET, FilLFRICT T
MR DTS Z ER R THRILET,

Results

Did the interventions have Did the students’ diagram
an effect on students’ use in their written work
diagram use in their increase from beginning
homework? to end of the semester?

wl
o1
]

\

Mean proportions of student diagram use in
note taking and explanation writing in the
pre- and post-intervention tests 14

Mean proportions of student diagram use
during the intervention phases

Slide 13

This shows an example of students using multiple
representations, which was one of the objectives of this
intervention (Slide 14). You can see that the students

actually used words and incorporated diagrams into their

explanation.
Slide 14 Tl, 7F A k& —F&ICIXFe % VTR
L TCWDERTFD 0 F£97,

Using multiple representations:
Example 1

Slide 14

This is another example of students using multiple
representations (Slide 15).
Slide 15 TIE, WL XSz TFrA L MEE S F
SHABFDERNBLZ U TICHHAL LY L LTS
FRFD3 0 £77,

Using multiple representations:

9. The flipped dassioom
The flipped classiom e Tverts “'f traditional methods; students watdh
lectures or home o helr own space and  concept engagemeirt takesplace
i the classrom  with the help 4 tstructor. Wih tis metho od, classtime will be
jyent doin: ng- labs or irteractive octivities w Tllustrate concepts, i
Suderts
Sy Oacie wih de hp
lassre prvide e e
Mﬁ?ﬂw—y—w The §lipped \L: aftodes, |
04 Fone OSTuderts  souorts | |L_cloran] jone O5ere udorts do
525 next do horesotk. S Wmfjhm wcap or enga
Jethen 5
class
Challorges Dﬁm—wn ities :
« Al suderts shold have access <o de Tntemet.  + Sodents udy as their pace
+ Online materiols shold have bigh quality. * Teoders can Sopprt sudents more
- Tt's difiaty for Gaders oo Gnted te pre 5|

Slide 15

The last question addressed was whether there was
transfer (Slide 16). The answer 1 think is that there was
transfer since 13 out of the 21 students (62%) used
diagrams in explanations in their final test. ~Several weeks
after the end of the semester, students had their final test
and 62% percent of the students used diagrams. This
shows just one example showing how a student used a
diagram to clarify what they were explaining in the final test.

A BENK D TOBLAB > T b
BT A N &£ L7z (Slide 16), FDfER. 62%
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Was there transfer?

* Yes: 13 out of the 21 students (62%) used diagrams
also in explanations they wrote in their final test

T 4 flpd oo™ [eeds = Lot of ovtoction 4

Slide 16

Discussion
This study shows that the intervention is effective in

promoting spontaneous diagram use in explanations (Slide
17).  This intervention was also effective in terms of
promoting transfer to other activities or explanations that
the students had to do in the course.

ZOEREIT, £ DD AREMLKEROFH bieE
LTWeZ &3 £ L7 (Slide17),

Discussion

* Intervention used for promoting spontaneous diagram
use in explanations was effective
— HINT made students realize that diagrams could be useful
when attempting to write explanations for other people
— INSTRUCTION provided necessary knowledge about how
diagrams can effectively be used in the target learning
situation
— PRACTICE facilitated the development of procedural
knowledge (knowing what to do) — which probably made
diagram use appear less troublesome and less fraught with
potential pitfalls
¢ Transfer was observed in both the pre- and post-
intervention task administered (including in note
taking), and in final test writing

Slide 17
More importantly, the intervention used this study was
effective in a real educational context (Slide 18). The skill
of using diagrams was integrated with content instruction.

An important point is that developing teachers’ competence
p p ping p

in such integration is very important in education, and I do
not think that this is appropriately attended to in how we
train teachers at the moment. Developing teachers’
competence in integrating is important in education, such as
in the development and assessment of content knowledge
through the use of the desired skills that we want to
develop in the students. The ability to use multiple forms
of representation (words and diagrams) also enhanced
students’ general communication competence in this
particular study. Therefore, I think that this ability for
teachers to apply that integration to what they are teaching,
so that as they are teaching the content they are also
promoting development in skills in students, is very
important to develop in our teachers.

bo b KFRZ LI, COEBRITERCEEIC
WTHADEEDOFTITON TN D L) 2 & TT

(Slide 18), Z D & 912, FAEFIHFIZOVTON
B LD LFRIC, AFALEEFLTHL9 2
SIZOWTIE, EEFRITER S THRVO T
modEENET, Ll ZhuTETHRER b
By 7 TIERWTL X 9D

7o, ARNTRAEHERORS, SHELNELH
PELZLZBLT, ala=r—a s AFLL
DHLOH EFTWET, ZOLHIC, aia=Fr—
A v ARG LT RBONEEBADL Lo
EEBEOPTITONTHVWDTIEIRNNEEZT
WET,

Discussion continued

« Intervention was effective in a real educational context

— Skills development (diagram use) was integrated with content
instruction

« Developing teacher competence in such integration is important in
education (e.g., development and assessment of content knowledge
through use of the desired skills)

— Ability to use of multiple forms of representation (words and

Slide 18
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Emmanue| Manalo (GREBAKZ)

Briefly, in today’s sessions, although Professor Ichikawa
talked a bit about it already, you can see here the topics that
were covered in today’s sessions with promoting deep
learning to cultivate 21st century skills in the morning, and
then in the afternoon we had cultivating skills and abilities
to effectively use failure (Slide 1).

A BRI E FHROE v 23 T, Slide 1SS
VBT a Y EITOVE LT,

least one thing that might be useful to you in your actual
teaching, learning, or research then I think it would have a
greater impact on how you think.
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Today’s Presentations

* Morning (Promoting deep learning to cultivate
21st Century skills)

— Cultivating argumentation skills

— Diagram use in homework to explain learning

— Effect of using questions generated by children
Afternoon (Cultivating skills and abilities to
effectively use failure)

— How students use feedback information from tests
— Factors that influence quality of lesson induction

— Effect of using “reaction paper” in enhancing learning-
related beliefs

Considering personal relevance

* How can you use this information in your
* Teaching?
* Learning?
* Research?

— Take a few minutes to write notes on what you think, and
then share/discuss with one or two participants near you.

Slide 1

One thing that we need to think about is not just to
look at this as something that other people have actually
presented on, but to consider or induce some relevance for
ourselves. Therefore, I would like to ask you to consider
the personal relevance of some of the most important
things that you may have learned today. How can we use
some of the information that we have actually learned
today in our teaching, in our learning if we are students, or
in our own research (Slide 2)? I would like you to take a
few minutes to write some notes on what you think about
how you can use that information yourself in your teaching,
learning, or tesearch. Then I would like you to briefly talk
to the person next to you about that. If you consider this
now, it is more likely that in the future this is going to have
more value than if you were to think that it was a nice

presentation/symposium and then two or three days later

forget what we talked about today. If you think about at

Slide 2

<TN—TF 4 AT vrar>

I will stop you now to prevent us from going over time.
I will not ask you to report on the points that you have
discussed, but I will ask you to please remember it and see
if you can put into practice the points that you have
thought about and felt that you could use from this session.
The real value of this symposium is only obtained if it
made some difference in how you do things in your life.
SEITEFE L L TOWEEWENEZEOR R
TWTL SN, BEESAZNEND TRRERITED &
BOETH, oLy R THRATEZZ L
LTHAEITHORDB > TN L L o TVWET,
To finish up, as you know; in the 2015 academic year

there are two research projects that we reported on in this
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symposium (Slide 3). 2015 was the second year of the
development of school education and the elucidation of
mechanisms to promote effective learning, or the research
about the uses of educational failure. It was the first year
of understanding, measuring, and promoting crucial 21st
century skills, which was the Kaker project that we reported
on in the morning, I think the important point is that,
during the past 12 months, as you would probably
appreciate from today’s research reports, there were a lot of
things that have happened in terms of these research
projects.

BUE, oDyl MRESTHET, 2 F
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3)

Projects progress

* AY2015 was

— 2nd year of: Development of school education and the
elucidation of the mechanisms to promote effective
learning: Taking advantage of the opportunities that
‘educational failure’ presents (JSPS-supported project,
2014-2017)

— 1st year of: Understanding, measuring, and
promoting crucial 21st century skills: Global
communication, deep learning, and critical thinking
competencies (JSPS-supported project, 2015-2018)

Slide 3

To finish, I would like to thank Professor Ichikawa in
particular, who has been a very valuable leader in this
research area, especially in the research relating to the
educational uses of failure and failure experiences (Slide 4).
I would also like to thank Dr Uesaka for the organization
of the symposium today. There are quite a few project
members that are shared in the two research projects. In
fact, there is a lot of ovetlap in the research projects, but
everyone has worked really hard over the past 12 months
on these tesearch projects. I think that the value of any
research project only comes to fruition through the
contributions of each individual membet, and that makes a

very big difference in the success of a project. Having

good team members makes a big difference. I would next
like to thank the graduate students and staff that have
contributed to the research projects, as well as the Japan
Society for the Promotion of Science for their funding of
these research projects.
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* Professor Ichikawa

* Dr Uesaka

* Our two research projects’ team members

* Graduate students and staff

* Japan Society for the Promotion of Science

* YOU — the participants in today’s symposium

Slide 4

The last thing is that every year around this time we
look forward to conducting this symposium, largely because
since we started doing this symposium six years ago, some
of you have been coming every year since we started. It
has been a very valuable experience for us in terms of
sharing what we have been learning, what we are finding,
and what we believe may be useful as research findings for
people such as yourselves that ate actively involved in
teaching. ~ Therefore, 1 would like to extend my
appreciation to you for the support of our work as well as
your participation today in this symposium. I hope that

you will continue supporting our work in this area. 1
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would like to ask for applause to express gratitude to you.
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