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1. How are our pre- and in-service teachers understanding about and prepared
for the teaching and assessment of the following scientific competencies
emphasized by the Programme for International Student Assessment (PISA)
(OECD, 2017)?

(1) Explaining phenomena scientifically
(2) Evaluating and designing scientific inquiry

(3) Interpreting data and evidence scientifically

2. The National Research Council (2012) posited that ... Important practices,
such as modeling, developing explanations, and engaging in critique and
evaluation (argumentation), that have too often been underemphasized in the
context of science education” (p.44). If this is also true for our teaching

practices of science classrooms, how can we make a difference?

3. How good are we in the following practices recommended by the National
Research Council (2012) if we agree with the recommendations?
(1) Asking questions and defining problems
(2) Developing and using models
(3) Planning and carrying out investigations
(4) Analyzing and interpreting data
(5) Using mathematics and computational thinking
(6) Constructing explanations and developing solutions
(7) Engaging in arguments from evidence

(8) Obtaining, evaluating, and communicating information
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B University of Newcastle2{ %
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HERFEHMBEEEEEFEEBLIEA
Rachel Buchanan#{iZ

M University of Newcastle

=l
PhD in Education, University of Newcastle

Senior Lecture University of Newcastle School of Education Australia

Lecture Faculty of Education and Arts, University of Newcastle School of
Education Australia

Visiting Scholar University of Derby International Centre for Guidance Studies
United Kingdom

Visiting Scholar Staffordshire University School of Education United Kingdom
Visiting Scholar University of Edinburgh Institute for Academic Development
United Kingdom

Visiting Scholar Harvard University Harvard Graduate School of Education
United States

Acting Deputy Head of School | Postgraduate Teaching and Learning School of
Education, The University of Newcastle Australia

Treasurer of Philosophy of Education Society of Australasia Philosophy of
Education Society of Australasia Australia

Deputy Head of School | Postgraduate Teaching and Learning School of
Education, The University of Newcastle Australia
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Figure 2. Proportion of workforce using general cognitive skills with proficiency at or below level of

Explori ng computer capabilities (2016 and 2026)
educational
technology for

= Additionol
capabiities
projected
for 2026

§R8558

= £ 7 5 Compul
teacher Z [ S
" 0% in2016

education

Dr Rachel Buchanan

School of Education

Souren: Ellott (2017). Comeuters and the Futurn of Skil Damand. OFCD Publishing Paris. b idx doi 6/ 10 1787/97A9DR4784105.n

The race between technology and education

Figure 1. Estimated worldwide annual shipments of industrial robots by region, 2007-2016

300 000 of units ,;.
Americas mmmEuOpe SEEMASIQ  ==——Tofal
250 s
200 DIGITAL
REVOLUTION
150
100

1441
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Sl
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Nots: The total figuro is calculated by the sum of the throe regions.

INDUSTRIAL
Source: Intemational Federation of Robotics, hiips:/ifr.or. REVOLUTION

Young
teachers as
Change
Agents

Teacher
Education

v
The guestion is no longer who has access to digital
technologies, but rather how well people productively integrate
these into their lives. Indeed, ‘the term Postdigital is’intended
to acknowledge the current state of techno\ug?/ while rejecting
the conceptual shift implied in the “digital revolution™—a shift
apparently as abrupt as the “on/off” “zero/one” logic of the
%achmesz)now pervading our daily lives’ (Pepperell and Punt,
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Using Virtual
Reality in
School of
Educatio
University of
Newcastle

VR School — embedding
— successful but
not without problems

Pedagogies of VR — mapping school
practice

Teach Live — “microteaching’, allowing
for feedback and professional
conversations

This year’s project: Pedagogies of VR in
ITE

PEDAGOGIES OF VR

STRONG TRENDS LESS APPARENT
79% ALWAYS or SOMETIMES . 869
(EUYSSHERNENES - soxsoueese ey
S e Gk e or R
DEBRIEF/DISCUSSAFTERTHE 097 SOMETIMES or RARELY
VR PERIENGE AND 40% NEVER FOLLOW VR
53% ALWAYS or SOMETIMES Sl EREE NOTEMAKING

o .
ELLSUOCA NS - T orheven
QUESTIONS/WORKSHEETS 22 Moeem
53% USE VR AS A STIMULUS
« 81% NEVER USE VR AS PART OF

GORWRITING TASK AN ASSESSMENT TASK

EASONS FOR
ﬁE G VR

Toconnect tostudents'world  54%
lointioducea lopic 38%

To engage and interest studentsin the topic
84%

o give an experience beyond the physical
world 85%

10 reward students good work/behaviours
19%

To provide a breakin classroomroutine  32%
To stimulate class debate/discussion  49%

« Lack of knowledge and experience

« Lack of teacher time to “play and learn”

- Safety & cybersickness

[&35m:]

VR

« Logistics of whole class (too few headsets)

« Finding vr materials for syllabus stage
« Suitable space, internet connectivity

» Restrictive timetables

« “Fiddly to setup”

100% OF TEACHERS SURVEYED
AGREED THAT VR ENHANCES
TEACHING AND LEARNING, for the

following reasons:

Increases Empathy
Generates engagement
«  Provides insight into topics

« Interactivity increases student autonomy

+  Gives experiential memory

«  Students can now become maker of VR with Storyspheres and now

Google VR Tour Creator

THE sl g
SAMR wwd‘:\t:sa rect substute, With o g
MODEL AUGMENTATION 1
Or. Ruben R. Puentedura A :nmﬂmlasnslmmm.wmnm =
HODIFCATION =

Technology allows for significant task redesign Z

(=}

=

E

R rommor =

Quoted examples
demonstrating SAMR

Augmentation—"Great supplement to text-bas:

Modification

atamicro

Using SAMR to
explore VR

+ SAMR model provides an analytic
framework describing the
pedagogical possibilities of using
virtual reality in schools.

+ Survey respondents were coded to
one of the four levels of technology
use and integration

+ The vast majority of responses fell
into enhancement categories
(78%) as opposed to the higher
order practice transformation.

+ 70% reported using VR for
augmentation of the learning
experience.

53

Respondents Integration of
Technology
using SAMR Model

The increasing affordability of
virtual reality technologies is not
enough to ensure that its value
beyond having novelty value in the
classroom.
The SAMR model provides
educators with a familiar starting
point for discussions about how to
extend their use of virtual reality in
line with its varied pedagogical
ibilities.



| How did the workshopimpact the participants?
Many of them were excited to see the “endless possibilities for the
classroom” and help them consider ways VR could be used educationallyin
the classroom. It also helped them consider some of the challenges and
ethical issues associated with introducingsuch technology.

VR in ITE

-

n,a participants believe VR to be a useful tool for the classroom?
st VR to be usefull that it will help
smaems to understand, engage and emp:
better. This will help them further contextualise the content, especially as
they'll be able to “explore” restricted areas, which tourists are prohibited
from entering.

Nareseatpecple

What are f using VR in

Financial costs for the students & funding for the schools.
Location, space and safety required for operating VR equipment.
Time for the class and

cybersickness)

» "

NEXT FOR THE
FREJERRIES OF VR

Moving into case studies

School visits to observe VR spaces
Connecting schools who are leading the way
and disseminating lessons learnt by these trail
blazers

Development of Guidelines for practice
Theorizing an integrated ‘DIGITAL STUDIO'
approach to pedagogies of VR and teaching
and learning in a post digital society

Digital Studio Approach

Donnelly and Grushka 2015

and tranformation

“Instead more attention needs

to be paid to the interplay

between the use of digital

technology and people’s B L
emotions, feelings and affect. —r—_n]) o
This is essential if we are to |
fully engage with issues such

as identity, responsibility and

accountability, as well as the

idea of digital technologies use

as a collective endeavour

grounded in social relations’

(Castaneda + Selwyn, 2018,

p.4)

Thank you!

Cover and images from:
Poster images from:

@rayedish (on Twitter)
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Engaging 2 | Delightful 1
y
Exciting % Educational 1 :;E ::‘e‘:i:t:l IVR
Informative  #  Insightful 1 P
Immersive 3 Wonderful 1
Amazing 2 Great
Interactive | 2 Surreal | f t
Famastc |2 [Lovedit n or| na IV€
Interesting 2 Excellent
e e m,m Fwn a |t Y Orieey
t

Innovative 1 Excellent

. Interacnve Mind (P impacting ell
Inspiring 1 | Dynamic -Sunmllnnovauve
Ewonire. |2 |[Emetiorsl R | ‘EXC|t g ery

Worthwhile 1 VeryImpacting 1
AmazmgG
reat

Mindblowing ! Thought provoking * ru

Creative t Powerful 1 erful
Trippy. 1 Confronting 1
Sometimes ! | Expanded :

overwhelming understanding

Digital Studio
Approach

h between educational

and personal uses of digital

nologies
Equity
students

sional) digital identity

How can the Digital tools we

d help students to
showcase their emerging
(professional) digital identit

‘Paying close attention to
pedagogy allows us to
understand that the education
use of technology is not a chaotic
process with dynamics that are
governed by chance. Instead,
any education use of technology
is a complex process that is
shaped, conditioned and
modified by a range of pedagogic
actors and influences’

(Castaneda + Selwyn, 2018, p.2)
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HOW AMBITIOUS CURRICULA, ALIGNED ASSESSMENT, A
FOCUS ON ALL STUDENTS CAN IMPROVE EDUCATION

N CRATD
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Focusing an fedening Methods and Manals

Minstey of Education
NPTUCate of Teacher Eduation

B NovEMBER 2020

My name is Nuno Crato, and I'm very pleased to be here at your international
conference making a presentation about curricula, assessment and focus on students

Improving
a Country’s

THANKS FOR THE Eduction
INVITATION!

xea anary
i

Frakesar Wek Min Hsu
Hational Pingtu g Unive ity

Fi-Hsia Hung.
Hatianal University of Tainsn
FChung

Hatianal Pinglung Unive ity

Aeerieal T

| start by thanking professor Professor Wei-Min Hsu for the very kind invitation to be
with you

And also thank Professors Sue Lin, Huey-Ing Tzou, Pi-Hsia Hung, and FChung Lu.
>3

\We have been working together to analyse international results from international
surveys, namely PISA 2018.

53

With other 12 experts we have written this book, which will be out very soon.

What I'm going to discuss with you is based on my reading of the results, but it's my
reading. Other authors may have different opinions.

353353333
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| work at the University of Lisbon. | have been working on educational issues and
have been Minister of Education in Portugal. | am very proud that at the end of my
mandate our country attained the best comparative international results ever. We
passed over OECD average in PISA and in TIMSS 4" year math our students obtained
results above many countries usually well placed, such as Finland.

33>

| think we need to do a few thingsto improve students results.

23

This is what we all want, is to improve our country's education. Taiwan is obtaining
good results, but still wants to improve and this is very im portant.

23353555553
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1>>>
Modern international surveys on student knowledge and skills can be traced back to
the founding of the International Association for the ion of i

Achievement in 1958 at the UNESCO Institute for Education in Hamburg, with the
ambition of providing reliable assessments of student outcomes.

223>

The IEA organized the First International Mathematics Study, FIMS, held in 1964.
333>

The IEA further organized the First International Science Study, FISS, in 1970, the Six
Subject Survey, in 1970/1971,

453>

the second studies in mathematics, the SIMS, in 1980,

5=>>and the studies in science, the 5ISS, in 1983.

B2

We can say that regular International Large-Scale Assessments started in 1995 with
T2

TIMSS —with its acronym which could stand for the third wave of studies, but now
denotes Trends in International Mathematics and Science Study

Bz
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And then, in 2000, the Organization for Economic Co-operation and Developrient,
OECD, started the Program for International Student Assessment, PISA, which has
become the best known of all international student surveys.

933>

The IEA organized also PIRLS, which we may say is the third of these important
studies

105>

But many other studies are now organized.

Elonion Evolumay
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IL5A studies, and have a set of common characteristics.

33>

Country participation is voluntary, each country pays for the costs and organizes the
application of the surveys, following common rules supervised by the promoting
organization.

233

Students are selected by a multi-stage random sampling method.

333

Manry test guestions are confidertial, in order to allow for its reuse across surveys, for
longitudinal calibration purposes, i.e., for allowing for better comparisons across
years.

Although each survey focuses on specific cognitive skills, each provides data on a
large variety of issues, such as teaching methods, students' perception of their
abilities, and social and economic students' background.

Two main differences between PISA, on one side, and TIMSS and PIRLS, on the cther,
arethe selection of students and the intended measurements.
33>

While PISA is age-based, surveying 15-year-old student regardless of their grade and
type of program they are following,

353

TIMMS and PIRLS are grade-based — TIMSS is applied to 4" and 8" grade students
and PIRLS to 4™ grade students. While PISA tries to assess applied knowledge and
skills, or literacy, in a generic sense, TIMSS aims to be curriculum-sensitive, and so
tries to measure achieverent based on an internationally agreed basic curriculum
knowledge.

While the OECD organizes PISA with specific ideas of what should be measured and
specific ideas about the aims of education, IES organizes TIMSS to measure what
each school system is achieving, taking into consideration each nation's curriculum
and aims.

223
Even if a few things about these studies are questionable and debatable, the fact is
that they inaugurated a new era in educational analyses. We now have a wealth of
data for our studies and this helps discussing educational research with basis on
evidence.

33535333333
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PISAis held every three years and encom passes three core domains: reading,
mathematics, and science. Every wave or cycle of PISA is focused on one of these
three domains, following thus each one a cycle of nine years.

So far, the largest and most comprehensive of all ILSA studies has been PISA 2018.
About 710 D00 students from 79 participating countries and economies representing
more than 31 million 15-year-old students performed the two-hour test.

Having as a reference the cycle in which each domain was for the first time the major
one and using results from the then participating OECD countries, PISA normalized

initial scores by fitting i a Gaussian di with mean 500 and
standard deviation of 100 points for each domain.
133>

Now, the OECD mean scores are 487, 489, and 489, for reading, mathematics, and
science, respectively.

OECD countries results have been declining slightly, but in a steady way after 2009, as
it tan be seen in Figure.

Decreases are noticeable for Mathematics since 2003.

Although it is difficult to translate PISA scores into years of schooling in order to
estimate effect size of differences, various studies have suggested that a difference in
40 score points is roughly equivalent to a difference between two adjacent year
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Based on a number of estimates, UNESCO has recognized the worrisome status of
education worldwide and warned that more than half of 10-year-olds are below what.
they call Minumum Proficciency Level both in Math and in Reading.

But don't think this is a problema only in poor areas.

The United States and Europe are also struggling with education problems.

1e5>

In 2009, the European Union's strategic framework for co-operation in education and
training set as goal for 2020 that “the share of low-achieving 15-year-olds in reading,
mathematics and science should be less than 15%".

233>

Low-achievers are de focto defined by the European offices as students scoring below
level 2 in the PISA scale. This goal is far from achieved and is not in sight: the share of
low performers in the European Union has been slightly increasing

3>

In 2018 it reached 21.7%, 22.4%, and 21.6%, in reading, mathematics and sciences,
respectively.

In this regard, Europe is only slightly better than the OECD average, and the situation
is not improving. Far from it!

60
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grades.

This estimate is an average across countries.

|fwe use this estimate, we find noticeable changes between some waves, even if we
only take into consideration OECD countries.

For instance, the difference between the Math average scores in 2003 and 2012
amounts to a loss of about a quarter of a school year.

23>

Inorder to simplify the interpretation of results, PISA scale is categorized into six
ordinal proficiency levels.

333>

The minimum level is 1, although students can still score below the lower threshold
of level 1. The maximum level is 6, with no ceiling. Mean scores are included in level
3.

453>

Students scoring below level 2 are considered low-performers and those scoring
above level 4 are considered high-performers.

533>

In 2015, recognizing the worrisome number of low performers and the need to better
discriminate those students, PISA has subdivided level 1inl.a

and 1.b.

633>

In 2018, PISA introduced an additional third level, 1.c.

233
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To some extent, almost all participating countries have been affected by PISA, TIMSS
and other IL5A studies. When the first cycle results appeared, some countries were
shocked by seeing themselves in a relative mediocre position.

223

Norway is an example of a country in which the newspapers made a scandal of the
results obtaines

253

Germany is one other countries that was really worried. Their students results were
discussed harshlyin the newspapers.

Others were less surprised or less concerned. But with successive cycles of ILSA
studies, every participant country started paying more attention to the results and to
their country's com parative position.

In my country, first TIMSS and PISA results were a shock and the country reorganized
step by step its approach to schooling, abandoning many romantic ideas and stressing
the need to have a better and more demanding curriculum and to assess better the
students progresses. We had no exams at the end of the mandatory schooling and we
introduced them.

How long is long time?
s’

Structuial measures: one of two decades
- iniial Uaining req i
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Whentested in PISA, youngsters have been in formal schooling for about 10 years of
their lives. Their knowledge, skills, and conduct have been shaped by many teachers,
curricula, tests, textbooks and other school factors. Most likely, successive
governments and ministers have been in power and a few legislative and
administrative settings have changed. Furthermore, the social and economic status of
students and their peers, parents' education and many other factors have influenced
students’ results measured in PISA.

12>

In education things take time.

233>

All this means that it is extrem ely difficult to disentangle the impact of educational
policy changes from a very complex set of factors that have been putin place at
different points in time.

3>

A hotly debated topic is the timeframe that should be adopted to tryto measure the
impact of specific policy changes.

423>

On one extreme, one can argue that any measure takes a long time to bring changes
in education. Social-economic status and parents’ education level are known as some

=
|
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Ina few years, we improved. It's curious to see that our Spanish neighbours, started
looking at us in a different way.

33>

What you see here is a Spanish newspaper saying the Spain should learn with
Portugal. Spain and Portugal have a friendly rivalry, as you may know. So, we have
some pride in this recognition. Try to guess who is the person at the right... I'm a little
bit older now, | know...

Nowadays, the public disclosure of the results is carefully prepared by the ministries
and authorities of each country; discussions follow in the press, at conferences, and
in parliaments. Some try to minimize negative results portraying them as a product of
biased measuring instruments. Some try to diffuse the negative results portraying
them as consequences of general socio-economic problems or historical cultural
handicaps. At the same time, a number of countries have been elated by their
excellent results or praised for their relative improvement. Politicians try to get credit
for the successes and educational analysts try to interpret results in the light of their
ideological views. Serious researchers try to make sense of the results. No participant
country has been completely indifferent to ILSA studies.

of the most important factors explaining the variability of students' outcomes. These
factors certainly take generations to change, but they can be reversed by dynamic
educational systems, as the spectacular improvement of some Asian countries such
as yours has shown.

533>

Apart from these generational slow changes, some education policy measures also
take an incredible amount of time to impact education.

Think, for instance on legislative changes on teachers' initial training requirements.
Assume they are decided at year zero. They will impact students’ choices through
their selection of the high school appropriate courses in order to enter a chosen
college program. Suppose the new prospective teachers enter college three years
later, take five years to graduate and serve one year of an experimental contract
before being hired as fully independent teachers.

(2=

Ifthese newly trained teachers start their careers teaching grade level 5, PISA results
reflect this new teacher training requirements when students are at grade 10, i.e, 11
years after the legislative act.

This exarnple is not purely theoretical. As Arto Ahonen explains in his chapter on
Finland, his country set a new high standard for teaching gualifications in 1979 when
it “set a master's degree as a qualification for all teachers, also at the primary". Most
analysts point to this measure as an important factor for Finnish successes.

When looking at 2018 PISA results, one is really looking at the impact of various
generations' education, plus the impact of decades of policy changes. Yes, in
education some things take a long time to change.

T2

On another extreme and in contrast to these long timeframes, some educational
measures take a very short time to impact student's performance.

B3>

Curricular changes may have results soon

The same with exams

933

If, in September, a national mathematics test for 9% graders scheduled to May is
abolished, it is conceivable that seven months later, in April, at the time of a PISA test,
students would be more relaxed regarding their mathematics performance.

P et
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3. MONEY MATTERS...
SOMETIMES

This is one of the most contentious topics in education.

When one talks about investing in education, most likely one means, and is
understood as meaning, financial investment.

This is so common and pervasive that it almost sounds like a heresy to admit that
additional funds may not be the central issue for improving education.

As PISA and other international comparison studies have shown that reality s a bit
more complex. Although always welcome, money is not essential for some important
and beneficial i the funding di: obscures the real issues about
eduration quality.

PISA 2015 was centred on sciences and it showed a graph that has circulated in
educational circles and surprised many people.

1>3>

This graph plots student scores in sciences against cumulative educational
expenditure per pupil adjusted for purchasing power parity (PPP). It clearly shows
that spending is correlated with education quality until a certain spending point, after
which it has a very weak nonsignificant correlation with spending.

For some reason, PISA 2018 report discusses the same issue with a slightly different
functional approach.

4. PERFORMANCE
AND INEQUALITY

- Rerbarmance and equityshaukga
logether

- e have beneficial ineq usliy.
reductian

- Aod v nove undesivale redoctian
o ineq uaities

Another controversial topic in education s the relation between performance and
equity. Everyone agrees that educational policy should “aim to maximize educational
excellence and reduce inequity"”. But there are different approaches to achieve this.
In reality, none of the goals make sense without the other. For a statistician this is
trivial —location and dispersion are the ABC of statistical analysis. Students can
improve in mean, while low performers get worse results. By the same token,
inequality can be reduced at the expense of lowering everybody's attainment.
However, it is very common to hear people debating either excellence or equity.
Separately. At first, people debated excellence. But lately, inequalities seem to be the
sole priority.

I'm going to argue that we may have beneficial inequality reduction, but we may have
undesirable reduction of inequalities.

5o, we need to work on both fronts!

133>

Let's see one example.

I'm going to take the example of Chile, a country that has strugeled against the
dramatic lack of quality of the system and have been trying to break the correlation
between the social-economic status and differences in cognitive scores. But other
examples could be chosen.

62
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233

This time, instead of a piecewise linear regression, the report adjusts a logarithmic
function, which by nature is always monotonically increasing. A visual observation of
data reveals essertially the same reality. Up to a certain level situated around OECD
average (89092 US Dollars per student), the increase in expenditure roughly parallels
the improvement in reading results.

After this level, there is no visible association. Again, Portugal and Poland outperform
the Netherlands, Austria, and Luxembourg with one-third of the spending of the
latter country.

333>

Taiwan easily outperforms the Netherlands with approximately the same spending
per student.

433>

The example of Estonia is even more striking:

533>

it outperforms almost all countries that have a higher education expenditure.

All this means that a nuanced approach should be adopted as we discuss education
spending.

233>

Let's compare performance differences in PISA in Chile for the different economic,
social and cultural status of students’ parents (ESCS).

These differences have been narrowed from 2006 to 2018, but at a high cost: results
worsened for all levels of ESCS and reduced more rapidly for higher levels.

Now let's see the gaps between genders in Math and Sciences.

353>

These gaps have been reduced, but also at a high cost: in Math, boys decreased their
performance by 11 points, while girls improved theirs by 1 point only; in Stiences,
boys decreased their perfformance by 9 points, while girls improved theirs by 2 points
only.

My conclusion is simple: We should not discuss equality separated from
performance.
3333355555333
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Finland shows that problems exist even inthe developed educational systems.
The gender gap in reading literacy has consistently been one of the highest in the
PISA participating countries.

Atthe sametime, Finland has been decreasing their results, essentially due to the
“increase in the numbers of weak performers in all assessment areas”, although high
performers have also declined in Mathematics and Sciences.

1>>>

#ind the gap between the highest and the lowest decile has widened in all areas,
especially in Reading and Sciences.

223>

To put the Finish evolution into perspective it may help to know that the country
usually reviews the curriculum approximately every ten years. The last revisions went
into effect in 2004 and 2016. it seems that Finnish decline started exactly when some
changes were made to their pedagogical methods.

This is a very important issue for all countries: Is the Finish model many praise not the
one that led them to the top, but the one that started their decline?

33533333333

533>

Finally, onthe upper right, we see the countries that have both improved the low-
and the high-performers.

633>

This is the place where we all should be. But unfortunately, few countries succeeded
in this.

To sum up: It's exactly what we have been saying: we can reduce inequalities, but
worsen the quality for all. What we would like to dois to increase quality for all!

I'm sorry about my pride in this, but | have totell youthat Portugal was praised by the
2015 PISA report for being in this guadrant.
Teem

However, things i change. L y, in 2016, the i bolished
national exams for some school grades and started pressing for curricular flexibility
and less knowledge-goatoriented education. Then, as you can see inthe PISA results
graph, overall results stalled and even registered slight decreases.
Now;, let's see what h d to | rf Didthey b
stringent approach?

B>

Quite the opposite!

The estimated fraction of low performers increased a bit in Sciences (2.8 pp) and
Reading (2.4 pp) and decreased slightly in Mathematics (0.5 pp). In parallel, the
estimated fraction of top performers decreased in Science (1.8 pp) and oscillated very
slightly in Reading {-0.2 pp) and Mathematics (+0.2 pp).

Percent points.

from this less.
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The case of Portugal is also interesting.

Upto 2015, the nation was able to steadily increase the academic levels of those at
the bottom of the scale, at the same time it was developing a demanding and well-
structured education.

The dropout rates decreased very fast, specially during the 2006-20015 period.
1z

This means: to be demanding doesn't harm the studentswith difficutties.

Inthe following graph we compare the evolution of high-performersand low-
performers for the same period according to PISA results.

232>

On the bottom left, we see those countries that have worsened the quality of
education both for high- and low-performers.

333>

On the top left we see countries that have improved the high- but worsened the low-
performers

4333

On bottom right, we see countries that have improved the low- but not the high-
performers.

The evolution of Taiwan gives us hope.

I'm now guoting work by Su-Wei Lin, Huey-Ing Tzow, I-Chung Lu, and Pi-Hsia Hung. |
hope I'm guoting them correctly.

13>

Although still performing at a very high international level, Taiwanese are worried
about some declines in their performance, namely in Mathematics and Science.
Astheyexplain, top performance helps to develop a country's talent pool. So,
“increasing the proportion of top students in reading and science and maintaining
Taiwanese students' high performance in mathematical literacy are critical for
Taiwanese education system.”

In parallel to this concern, Taiwanese have a policy of “actively assisting students with
low performance”. This is more than necessary given the worrisome level of low
performers, namely in Reading. In order to change this reality, Taiwan is developing
programs for both teaching and assessment related to literacy. In line with modern
research on curriculum coherence, it is good to see teaching and assessment equally
stressed.

InTaiwan, some gaps have narrowed in a desirable way.

233>

15



The gender gap in Reading narrowed “because male students' reading performance
improved, and female students' reading performance” remained the same.”
Cortrarily to many countries, Taiwan was also able to reduce the correlation between
socioeconomic status and scores,

Estonian model uses assessmert to detect struggling students “early enough” and to
support them “while they are with the same age group peers”. Consequently, “grade
repetition is not commonly practiced” and the “poorest students in Estonia” perform
“better than the top quarter with the most affluent background in many countries”.
In Poland,

233>

external national examinations at the end of every stage of education creates both
incentives for teachers and students and social pressure for achieving good
outcomes. In this country, external assessment of student outcomes and a large
degree of school autonomy constitutes a good mix of freedom and external
monitoring.

In Portugal,

353>

the introduction of high-stakes exams for mathematics and reading was followed by a
PISA score improvement.

Later removal of high-stakes exams in grades four and six had detrimental

es on low stakes like PISA.

In Spain,
4>z
the lack of standardized testing delayed the detection of students lagging behind and
coexisted with a high level of grade repetition (36% versus 13% OECD average). As
Montse Gomendio said, this system, with its lack of reliable and uniform assessment,
although “designed in theory to promote equality, led to the worst type of ineguality:
the expulsion of students from an education system which was blind to their
performance and insensitive to their needs"”.

A related problem exists in the United States.

52>

there have been large policy changes in the U.S., but they have neither led to better
average nor to the narrowing of gaps. Many
different programs intended to improve the educational system haven't been
evaluated berause of a lack of reliable student assessment.

Each country is a country. But isn't evaluation something needed everywhere?
B33
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5. EXAMS AND
ASSESSMENT

High-stakes and low-stakes tests are also a controversial topic. The first type of these
assessment tools, i.e., exams that have consequences for students' future path are
often associated with a conservative view and a ruthless selection of students that
predominantly alienates those from more disadvantaged backgrounds. The second
type, i.e., formative assessment tests that have no or minimal direct impact on
students' path, tend to be associated with a progressive view that cares about
inclusion and the progress of students.

| have a different point of view, arguing that both forms of assessment are necessary.
Low-stakes tests are valuable for giving frequert feedback to students, helping them
regularly in improving their knowledge and skills.

High-stakes tests or exams are essential to nudge students progresses, to make sure
different |evels of learning are attained at each step, and to increase greater
transparency and efficiency of the educational system as a whole.

I'd like to talk a bit about a few countries’ examples.

Inthe Estonia,

13>

there are tests in grades 3 and 6, plus high=takes exams in grades 9 and 12. The

Factors assodated with science per

6. CURRICULUM
AND PEDAGOGY

PISA 2015 reports included results that surprised many policy advisors and policy
makers but pleased many cognitive scientists.

Those results revealed an association between different teaching practices and
outcomes in the Sciences.

Unfortunately, no similar graphs were reported for PISA 2018, which has Reading as
the major domain

The first results, summarized in this Figure taken from the OECD PISA Report, reveal
some widely documented associations between performance and variables such as.
students' socio-economic profile,

1>3>

aswell as the socio-economic profile of his or her school, the language spoken at
home, previous retainment, absenteeism, and gender. For these associations, there
WETE N0 SUrprises.

However, some other assotiations provide strong support for general teacher-led
learning and strong arguments against child-led learning. We verify that the index of
teacher-directed instruction is positively correlated with students' outcomes in
science




233>

and the index of inguired-based instruction is negatively correlated with the same
index.

323>

It is also interesting to netice that shortage of materials and shortage of staff seem to
make no difference in students' results.

423>

based methods of direct instruction do not reject the importance of student hands-
on experimentation and student active answer-seeking activities.

We cannot ignore these results, but we have to be careful.

| believe that teacher explanation is associated with confident teaching and with
teachers' training and quality.

Predominance of students’ free investigations is associated with unorganized
teaching and teacher's lack of coherent and confident content knowledge.

It is not necessarily so. But these are statistical results. At least, we need to be careful
and progress, but don't reject well-proven methods just because they are old.
3333333
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CURRICULUM
AND PEDAGOGY

This cther Figure confirms and complements some of these results.

Curiously, it is more important that teachers explain how scientific concepts can be

manifest in different phenomena

1z

than that teachers explain the relevance of scientific concepts for peoples' lives.

233>

This seems counterintuitive, but is a very powerful argument in favour of knowledge

—even in favour of pure knowledge. Research has shown that trying to boost student
to raise i through d the I of k led|

does not necessarily favour learning. It is knowledge that leads to knowledge

curiosity.

This same Figure shows that teachers' explanations support good results while
students' design of their own experiments, investigations, and class debates hamper
good results.

333>

This is surprising on all accounts. Supporters of the socalled enguiry-based teaching
cannot accept these statistics. By the same token, supporters of psychology research-
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A Journey to Innovative Teaching: Are we there yet?
Dr. Rohaida Mohd Saat
Faculty of Education Universiti Malaya
MALAYSIA

Synopsis

Teaching needs to be appealing to students. It will make the class engaging and meaningful.
Teachers therefore need to innovate their teaching and avoid being monotonous and predictable.
Numerous teaching approaches and strategies have been suggested by teacher educators and
teachers themselves. Constructivism and discovery-inquiry approach are among others; both
approaches focus on the students’ constructing their knowledge based on stimulus or input
provided. These can be achieved through various teaching strategies such as group discussion,
flipped classroom, problem-based learning, and computational thinking. But how do teachers
deal with all these innovative teaching methods and strategies? Are they able to implement them?
The challenges in implementing these methods and techniques will be addressed in this

presentation.
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The Landscapes of Professional Development for Teachers in
Primary and Secondary Schools: Evidence from TALIS 2018
Abstract

Promoting the professional development of teachers is an important issue in the
educational reform. International organizations and countries around the world have
forward policies, programs or strategies related to the professional development for
teachers. It hopes to improve the quality of teachers and the teaching profession in order
to enhance students' learning achievements. This study uses the data from the Teaching
and Learning International Survey (TALIS) conducted by the Organization for Economic
Cooperation and Development (OECD), based on TALIS 2018 evidence, to analyze
landscapes of professional development of teachers in primary and secondary schools in
Taiwan. Results showed that: (1) The types of professional development include thematic
seminars, participation in the teacher community, and introduction of educational issues,
but less on-site visits to other schools. (2) The contents of professional development are
subject knowledge, subject teaching knowledge, and curriculum knowledge, but less
participation in cross-cultural communication and culturally responsive teaching. (3) The
barriers for professional development mainly come from busy work, insufficient time,
and lack of incentives. (4) The effects of professional development are shown in the
establishment of teachers’ professional knowledge, promotion of professional
collaboration, and application of teaching practice, but have failed to promote the
sustainable development of the teaching profession. Overall, the professional
development for teachers is no less than that of the countries participating in the TALIS
survey, but there are still weak points and problems to be overcome. Based on these results,
the policy of professional development for teachers in Taiwan should strengthen the
cultivation of multicultural education and cross-cultural literacy of teachers, create a
school culture to make teacher collaboration and network connection, emphasis to the
sustainable development and its impact evaluation, and build the incentive mechanism
for teachers to participate in professional development.

Keywords: Teacher Professional Development, TALIS 2018, Taiwan, Elementary and

Secondary School Teachers
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2018PISA Global Competence Research on Reading Teaching:
Take the practice of reading course plan as an example
Abstract
Wu Mengfen

National Chung Cheng University Graduate Institute of Education doctoral student

In order to implement global education, OECD (2018) recommends integrating
global issues into different subjects and stages of education. However, "White Paper on
International Education in Primary and Secondary Schools" (Ministry of Education, 2011)
pointed out that these topics have not yet been generally integrated into various fields or
subjects. The integration field focuses on social subjects such as history and geography,
and there are few schools that handle foreign language and cultural teaching; There is also
a lack of research and guidance related courses and teaching research and development.

PISA 2018 is a large-scale multinational student ability assessment promoted by an
international organization. How does this assessment interpret the concept of global
competence? What is the design of the assessment framework and question item
framework? This article focuses on discussing the above issues, with a view to further
understanding the spirit and connotation of the OECD global literacy assessment, as a
reference for our country’s future analysis and understanding of the global competence
of domestic students. This article first discusses the connotation of 2018 PISA global
competence and explains the entire evaluation structure. Secondly, the connotation of the
PISA global global competence assessment is to consider whether the integration of the
twelve-year national education and international education issues in my country takes into
account the core competence that the OECD/PISA assessment values. Finally, from the
significance and results of the entire OECD/PISA evaluation, suggestions and
conclusions on the integration of global issues into curriculum teaching practice are put
forward.

Keywords: PISA ~ global competence ~ reading instruction ~ International Education
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Effects of Socio-Economic Status, Mathematics Self-Efficacy,
and Mathematics Self-Concept for Taiwan 9th and 10th
Graders' Mathematics Literacy
Abstract
Chen Hui Li

Tainan Municipal Cigu District Shulin Elementary School,Principal

The aim of this study searches for the explanation of mathematics literacy of the
school’s socio-economics status, mathematics self-efficacy, and mathematics self-
concept by exploring 2012 PISA (The Programme for International Student Assessment,
PISA) in Taiwan. PISA takes mathematics cognitive ability as the main assessment
content, and the research has pointed out that there is an inseparable relationship between
learning achievement and self-concept. Therefore, the researcher takes students’ socio-
economics status, index of mathematics self-efficacy, index of mathematics self-concept,
and performance of mathematics literacy as the research variables.

The result indicated that: (1) There is a significant variation in the performance of
students’ mathematics literacy between schools and schools and in the school itself. (2)
Mathematics self-efficacy and mathematics self-concept at the individual level have a
positive influence on students’ mathematics literacy performance. (3) The socio-
economic status of the school at the overall level has a significant effect on students’
mathematics literacy. (4) The cross-level interaction between the overall level variables
of “ school socio-economic status” and the individual levels of “students’ mathematics
self-concepts” and “students’ mathematics self-efficacy” may have a strengthening effect
on students’ mathematics literacy.

Finally, this research proposes to reflect on the current mathematics education, which
will help enrich the theoretical practice of learning and put forward suggestions on the
research results that can be improved learning guidance.

Keywords : socio-economic status, mathematics self-efficacy, mathematics self-concept,

mathematics literacy, hierarchical linear and nonlinear modeling
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“Meeting with the Weiwuying Art and Cultural Center in
that afternoon”,An Aesthetic Writing Teaching Program for
Junior High School Students
Abstract
Chen,Yicheng”

The National Weiwuying Art and Culture Center was established in Kaohsiung City
in 2018. It has become a platform for southern Taiwan to promote international art and
cultural exchanges.In the summer of 2019,the first anniversary of the establishment of the
Weiwuying Art and Culture Center, in order to practice the aesthetic purpose of art
aesthetic education, the Weiwuying Education Promotion Center launched the aesthetic
education activity — — Southern Taiwan Aesthetic Education Program for Students”.I
was fortunate to apply for the program, and designed the writing teaching activities for
my teenage-students.] also invited Kaohsiung Normal University students who will
become teachers in the future to participate this teaching program. The teenage-children
who experience the art hall for the first time have to finished the writing,"Meeting with
the Weiwuying Art and Cultural Center in that afternoon".

The American educator John Dewey’s philosophy,"learning by doing", has always
been the best way for learners to acquire knowledge and skills. It is also the essence of
teaching that teachers practice endlessly, plus the method of the "Situated Teaching", a
Chinese class that alow students could leave the classroom to the real world,and through
the guidance of the"focus discussion method" (O.R.L1.D.), the students can produce true
feelings in their writing. This paper is as a reference for teachers to practice action writing
teaching programs in the future.

KeyWords: Weiwuying Arts and Cultural Center, Situated Teaching Method, Focused
Discussion Method (O.R.I1.D.), Aesthetic Education, Writing

*Former advisor of the Learning Area of Language Arts (Mandarin) of the Compulsory Education Advisory
Group of the Kaohsiung Municipal Department of Education, current Mandarin teacher of the Fengxi Junior
High School School,and adjunct assistant professor of the National Kaohsiung Normal University. The
main research fields are literary aesthetics, painting theory, picture books,Mandarin language teaching
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A Study of Music Teachers' Cognition and Praxis Concerning
Aesthetic Education
Abstract
Hsin-Chu Kuo

PhD Candidate, Department of Education, National University of Tainan

For half a century, “aesthetics education” has been given attention by numerous
artists who have had significant discourse on beauty and art. Aesthetics education is
recognized as one of essential courses, and the teaching emphasizing aesthetic experience
inspires learners’ curiosity and imagination and brings them different feelings and
experience; accordingly, aesthetics education has its own key value. Therefore, the
researcher attempts to understand music teachers’ comprehension toward aesthetics
education and practice. This study aims at discussing music teachers’ cognition
concerning aesthetics education and their practice. The research subjects were eight music
teachers; it applied the questionnaire and semiOstructured interview. Based on the study
results and findings, the conclusion is as follows:

1. The teachers possessed high cognition on aesthetics education and performed
perception and experience in class.

2. The teachers emphasized listening and guided students to gain beauty through sounds
and express the feelings toward music.

3. The teachers valued the aesthetic experience of body kinaesthesia.

4. The teachers chose non-music elements to connect the imagination toward music and
encouraged students to create music.

5. The teachers made good use of various teaching methods and connected life or culture-
related materials to experience aesthetics.

6 The teachers let students experience aesthetics according to the characteristics of

musical instruments.
Keywords: Aesthetics Education ~ Music Perception ~ Aesthetic experience
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An Analytic Study by Using Competence-Based Geography
Teaching in the Junior High School Stage in Post COVID-19
Era.

Abstract
Chieh-Hsin Chiu
Teacher, Kaohsiung Municipal Wufu Junior High School

In the variability and unpredictability of the teaching scene, just as the school
geography had been exhibited in junior high school education in Taiwan. It was never an
impromptu performance without frame restrictions, but had always been under the
structure and context. As the geography conformed to the instinct of nature in the teaching
scene. Since the Corona Virus (COVID-19) broke out at the end of 2019, severely
impacting the global lifestyle. Taiwan had had no local cases for 30 days since mid-April
2020. In the post-epidemic era when the epidemic had slowed down, how to integrate the
impact of this epidemic in the geography teaching of the middle school for literacy-
oriented teaching?

This research explored relevant feasible practices from the literacy-oriented teaching
revealed in the new curriculum guideline, then planned doable lesson plans, using
researchers as actors to adopt the curriculum action research methods. And to implement
relevant curriculum activities from April to May 2020. Based on the students’ classroom
responses and learning sheets, and the reflections on teaching. To explore the practice and
transformation of geography literacy-oriented teaching in the post-epidemic era.

The study found that using Taiwan industry unit from the junior high school
geography learning content, to carry out relevant epidemic issues, integrating question
design, situational teaching into the teaching, and entering questions in the school section
examination questions, experiencing the actual situation in this epidemic situation.
Learning the application and reflection of geographical knowledge. It will be a new trend
in Geography teaching.

Keywords: Geography Teaching, competency-based instruction, Social domain

curriculum from the 12-Year Basic Education Curriculum, COVID-19
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An Analysis of the Application of Reading Literacy Issues
in Mandarin Teaching
Abstract
Kao Ching Yao

An Assistant Professor, Department of Language and Literacy Education NTCU

Topic education is the characteristic of the 12-year basic education. The integration
of 19 topics in different courses is worth exploring. And "reading literacy" as an important
core competencies is necessary for research. This article sorts out the research on topic
integration, and then discusses the integration of reading literacy topics. The article
combines reading literacy issues with Mandarin teaching and explains three different
ways. At the same time, the curriculum design takes "local culture" as the main axis to

illustrate the application of reading literacy issues in Mandarin classes.

Keywords: integrating social issues in instruction ~ reading literacy * mandarin teaching
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The Relationship between ICT Literacy, Deliberative Literacy
and Imagination of Future School
Abstract

The future school in changing world is shaped by digital technology and humanistic
literacy. The aim of this research is to explore the relationships between ICT literacy,
humanistic literacy and future school by literature review, questionnaire survey and
structural equation modeling to understand the status of students’ ICT literacy and
deliberative literacy and the relation with imagination of future school.

This study adopted stratified random sampling to collect 1400 students and overall
recovery ratio of questionnaire was 92.5% 1296 with effective questionnaire. The
research finding as follow:

1. The ICT literacy and deliberative literacy had direct and indirect effect on e-
participation of future school.

Both of ICT literacy and deliberative literacy had significant influence and direct
effect on e-participation of future school accounted 47% of the explained variance. ICT
literacy had indirect effect via deliberative literacy on e-participation of future school with
indirect effect of .28 and total effect of .47. To sum up, ICT literacy had direct effect on
e-participation of future school and also had indirect effect via deliberative literacy.

2. The ICT literacy and deliberative literacy had direct and indirect effect on self-
confidence and trust of future school

Both of ICT literacy and deliberative literacy had significant influence and direct
effect on self-confidence and trust of future school accounted 33% of the explained
variance. ICT literacy had indirect effect via deliberative literacy on self-confidence and
trust of future school with indirect effect of .27 and total effect of .52. To sum up, ICT
literacy had direct effect on self-confidence and trust of future school and also had indirect
effect via deliberative literacy.

3. The ICT literacy and deliberative literacy had direct and indirect effect on equality
expectation of future school

Both of ICT literacy and deliberative literacy had significant influence and direct
effect on equality expectation of future school accounted 28% of the explained variance.

ICT literacy had indirect effect via deliberative literacy on self-confidence and trust of
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future school with indirect effect of .26 and total effect of .48. To sum up, ICT literacy
had direct effect on equality expectation of future school and also had indirect effect via
deliberative literacy.

4. The ICT literacy and deliberative literacy had direct and indirect effect on flexibility
expectation of future school

Both of ICT literacy and deliberative literacy had significant influence and direct
effect on flexibility expectation of future school accounted 11 % of the explained variance.
ICT literacy had indirect effect via deliberative literacy on flexibility expectation of future
school with indirect effect of .16 and total effect of .26. To sum up, ICT literacy had direct
effect on flexibility expectation of future school and also had indirect effect via
deliberative literacy.

5. The ICT literacy and deliberative literacy had direct and indirect effect on
personalization expectation of future school

Both of ICT literacy and deliberative literacy had significant influence and direct
effect on personalization expectation of future school accounted 11 % of the explained
variance. ICT literacy had indirect effect via deliberative literacy on personalization
expectation of future school with indirect effect of .22 and total effect of .31. To sum up,
ICT literacy had direct effect on personalization expectation of future school and also had
indirect effect via deliberative literacy.

In conclusion, the results utilizing structural equation modeling to examine the
relationships between ICT literacy, humanistic literacy and future school revealed that
both of ICT literacy as well as humanistic literacy had direct and indirect influence on e-
participation, self-confidence, trust, expectation in equality, flexibility and
personalization. The data also suggested that infusing the ICT literacy and humanistic
literacy into future school imagination created a democratic e-participation ,self-
confidence, trust, expectation in equality, flexibility and personalization in future school’s
innovative learning patterns that hold potential for enhancing future world’s education
development.

Keywords: Information and Communication Technology, Humanistic Literacy,

Future School
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Reconstruction of Online Teaching Ability System of Pre-
service Teachers in the Era of Intelligent Education
Abstract
Ze-Chen Xie
Doctoral Student

During coVID-19 epidemic prevention, online teaching has become the best
alternative for teachers to carry out teaching smoothly, but at the same time, it also
exposes the insufficiency of teachers' online teaching ability. Especially in the intelligent
society, with the input of big data, artificial intelligence, 5G and other technologies into
education, new requirements are put forward for teachers' online teaching ability.
Therefore, it is necessary to reconstruct the online teaching ability system in the era of
intelligent education. As pre-service teachers are the new force of future teaching and the
backbone of wisdom education, it is particularly important to improve the online teaching
ability of normal university students. This study firstly clarified the concepts of online
teaching and online teaching ability under the background of intelligent education
through literature analysis, and then sorted out the five changes brought by the era of
intelligent education to online teaching. Through to the domestic and foreign typical
teachers teaching ability standard comparison and analysis of some wisdom education
under the background of pre-service teachers' online teaching ability from five
dimensions, 15 ability index, then using the Delphi method to twelve experts to consult,
finally to put wisdom education era of online teaching ability structure system, contains
the knowledge skills, online teaching design, resource development, teaching
implementation, and evaluation of five dimensions, and 14 indexes and the specific
description.

Keywords: intelligent education, online teaching ability, pre-service teacher, big data,

artificial intelligence
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The meaning of Learning Content Knowledge and the
meaning of research development in the cultivation of
teachers
Abstract
Chiung-Chi, Hu'!, Chin-Tsai, Lin?

Doctoral Student, Department of Education, National University of Tainan'

Professor, Department of Education, National University of Tainan?

The main purpose of this article was to discuss the meaning of Learning Content
Knowledge (LCK) derived from Pedagogical Content Knowledge (PCK) through a
theoretical approach, and to clarify what learners need to have in the professional field of
study Basic knowledge, with various knowledge for the nature of the subject, as the
foundation of teaching transformation, and then discuss the meaning of teacher training.
In view of this, the content of this article includes the meaning and practice of subject
Learning Content Knowledge, the strategies and methods of subject Learning Content
Knowledge, the enlightenment of subject Learning Content Knowledge on teacher
training, and the practice of subject Learning Content Knowledge mode New paradigm.

This research used theoretical discussion methods to collected the current domestic
and foreign discussions and researches on the subject of subject learning content and
knowledge development, focused on the current teacher training stage in the curriculum
teaching orientation, professional knowledge, professional practice, professional
behavior, and the establishment of a teaching professional mentorship system concept and
practice and other topics, and conducted academic comparison and verification. Through
the discussion in this article, subject Learning Content Knowledge and Pedagogical
Content Knowledge are not only corresponding concepts, and in the course of teaching
design and practice, one should not only focused on Pedagogical Content Knowledge and
ignored subject Learning Content Knowledge, that is, you should focused on the issue of
“understanding how students learn”, otherwise it will easily lead to the phenomenon of
separation between teaching and learning. In order to cope with the changes in the
learning model of future students, in the teacher training stage, in addition to conserving

liberal arts education knowledge and laying a foundation for professional teaching, it was
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also necessary to cultivate and practice subject Learning Content Knowledge to build a
three-dimensional, multidimensional, collaborative, multi-site one, flexible, orderly and

complete the subject learning content system.

Keywords: Learning Content Knowledge, Pedagogical Content Knowledge, Teacher

Training
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The Practical Experience and Reflection of Creative Teaching
Design in Interdisciplinary Life Education
Abstract

Due to the fact that the children of the lower grades in the elementary school were
shocked by the students with multiple cerebral palsy and fear to interact with them, this
study combined the domains of life and mandarin knowledge to design a creative action
teaching plan to explore the possibility of practicing life education. This study hoped to
eliminate the fear toward the disabled and promote empathy among children through class
activities to feel inconvenience the disabled might have. Furthermore, by knowing how
disabled people fight for their lives, children could further understand that as long as they

work hard and with perseverance, everyone can achieve a wonderful and colorful life.

This study covered the following topics in the teaching plans.
Topic 1: Picture Book Teaching — God’s Baby Huang Meilian
Students learned about the growth story of Dr. Huang Meilian, a patient with cerebral
palsy, by guided reading the "God’s Baby" picture book. Facing her limited body abilities,
Dr. Huang never gave herself up and strived for a wonderful life. Children learned how
to get along with people with disabilities and learn positive attitudes from them by asking
questions, sharing their feelings, and writing reflection essays.
Topic 2: The focal person - Guo Weiqji, a girl loving dancing

Students interacted with Miss Guo by participating in the lecture of "A Girl loves
dancing, Guo Weiqi", held by the Counselors’ Office. Miss Guo demonstrated and helped
students to use their knees to dance, elbows to hold a pen to sign their names, and fists to
play the piano and wear socks. Through these activities, students understood the
inconveniences the disabled face every-day and learned from their courage to overcome
difficulties and pursue their dreams.

Topic 3: Film Appreciation - Life Fighter Yang Grace and Xie Kunshan
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Students understood how the disabled strived for a wonderful life by watching their story
movies. Without hands, Grace uses feet to put on makeup, to drive, to cook and to fulfill
every living requirements. Through the inspirational story of the mouth and foot painter
Xie Kunshan, let the children reflect on the fact that the lives of these life fighters are still
wonderful regardless of their physical disabilities. By asking questions and writing about
the afterthoughts, students with fully functioning bodies would cherish their health and
make most use of their efforts and strengths to pursuit their dreams. Then, students were
asked to perform following tasks. (1) To write with their non-dominant hand to experience
the inconvenience of the disabled. (2) To draw with their feet to understand how hard it
is to finish a painting. Through these activities, we hoped students become patient and

persevered, and possess positive attitudes toward their dreams and make a colorful life.

This study proved to be feasible after implementing and reviewing the teaching plan.
From perceiving to experiencing, reflection to internalization, the children’s expression,
experience, and outcomes of their study sheets showed that they really get encouraged
and get a deep insight on this topic. This study were presented in six parts: (1) design
concept, (2) teaching material structure, (3) teaching activity design, (4) learning
evaluation, (5) trial teaching evaluation, and (6) the final review and suggestions of the
implementation of the teaching plan. This paper adopted action research theories. By
sharing its results, this study hopes to contribute to the practice of life education for first

line teachers and students at the teacher training center.
Keywords: Interdisciplinary, Life Education, Creative Teaching Design
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The Enlightenment and Application of the Cooperative Learning
Theme on Teacher Training - take the collaborative learning of the
learning community as an example
Wang Ming-yi' » Lu Kun-yueh?

National University of Tainan!

National University of Tainan?

Abstract

The main purpose of this article have been to clarified the importance of the
cooperative learning model in elementary school education through theoretical discussion
and discussion of the cooperative learning teaching model, extend the discussion of the
cooperative learning model of the learning community, and discuss the enlightenment
and application of cooperative learning in teacher training. In view of this, the research
questions in this article include the meaning and development of cooperative learning,
the teaching mode and implementation of cooperative learning, the research and
application of cooperative learning in the learning community, and the inspiration of
cooperative learning to the design and implementation of teacher training courses and
teaching.

Through theoretical discussion, this research collects the current domestic and
foreign research on collaborative learning of learning community in cooperative learning,
and discusses research topics, research content, research methods, etc., and the practical
application of learning community collaborative learning practice in elementary school
education. Teacher training units conduct academic comparisons and

verifications on issues related to cooperative learning curriculum design, cooperative
learning implementation and teaching process.

Based on the implications of the research and development of cooperative learning
in the cultivation of teachers, this research puts forward several theoretical conclusions:
1. The cooperative learning teaching model helps students to understand knowledge,
analyze and think about learning content, and is more helpful for students to develop
Social skills and interpersonal skills. 2. The cooperative learning teaching model is a
transformation of teachers' courses and teaching concepts. The collaborative learning in

cooperative learning is more helpful for students to explore the teaching tasks provided
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by teachers and enhance their willingness to learn to achieve effective learning. 3.
Cooperative learning mode is rarely used in teacher training courses. If this mode can be
used effectively, it will help improve the effectiveness of students' learning.

Keywords: cooperative learning ~ teacher training
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A Study on the Course Module of Teaching Materials and
Methods of Integrated Activities Area in Primary Schools
Abstract
Wun-Jian Tseng

Center of Teacher Education/National Tsing Hua University

The purpose of this study was to explore the focus and development trend of the
teaching outlines in the Area of Integrated Activities of teacher training institutions.
Content analysis was carried out with 42 outlines for teaching materials and methods of
Integrated Activities Area collected from various teacher training institutions. At the same
time, six teacher training students and five in-service teachers in Integrated Activities
Area were interviewed with interview method, and the content analysis and interviews
were analyzed. , In order to carry out the process of research generalization and
integration. Finally, a Integrated Activities Area teaching material and method course
module and teaching outline are proposed as a reference for the teaching and further
research of teacher training institutions.

Keywords: Integrated Activities Area, teaching material and method, course module
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Research on ""Local Culture" as the Teaching Material of
Minnan Language in Junior Middle School
Abstract

The so-called "local culture" in this research refers to the local culture of Tainan, and
why should the local culture of Tainan be used as the teaching material of Hokkien in
middle school? Because the "National Language Development Law" has been read
through the three readings, this research I hope to study the connection between local
culture and current mother tongue education, starting from the content of teaching
materials, teaching demonstrations, and combining the cultural connotation of Tainan in
curriculum design to enhance students' care and understanding of local culture. Classroom
practice allows students to personally experience traditional culture and enhance cultural
identity in the process of operating various learning units. It also arranges on-site
inspections of local cultural attractions, so that students can visit the scene and directly
experience the cultural heritage around their lives.

As the Tainan area is a rich cultural heritage area, the historical sites, cultural
constructions, sightseeing spots, Tainan snacks, night market culture, traditional markets,
customs, and even the local common people culture in Tainan’s Old City have their own
characteristics, and There are also localized folk tales, proverbs, and allegorical sayings
derived from cultural and historical factors. If these cultural and historical background
materials with local characteristics are randomly and appropriately integrated into the
teaching content, the course materials can be more in-depth and have more local cultural
characteristics.

In addition to enhancing the identity of the local culture, the integration of the local
culture into the Hokkien language teaching curriculum is because many of the old names
of the local culture are pronounced more authentically in Hokkien. After all, the
background of the origin of many traditional cultures was the era when Hokkien was the
mother tongue. Therefore, the integration of mother tongue teaching and local culture
occupies an irreplaceable position in Hokkien language teaching. In addition, students
have learned the Hokkien vocabulary of the local culture, which is a very life-oriented
subject, and can be used at any time in life. In the classroom, through observing the

interaction of students and the teaching records of teachers, the teaching materials and
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teaching are improved, and the local culture and local spirit are gradually introduced.

This research aims to explore the application of "local culture" as a Chinese teaching
material in Hokkien language teaching in junior high schools, hoping to help students
improve Hokkien's language expression skills in listening, speaking, reading and writing.
This research uses the literature research method to analyze the literature related to the
"local culture", and uses the action research method to study the teaching class. The
research object is the first-year junior middle school students who have taught the
researcher and used the Hokkien language in the interdisciplinary curriculum of the
performing arts class. Twenty-seven people used the researcher's self-edited textbooks to
teach once a week, a one-year Hokkien local culture course. The analysis is carried out
based on the students' on-site performance, diversified assessments, teacher observation
and reflection logs, and in-depth interviews, and the conclusions are as follows:

1. Use "local culture" as the teaching material of Hokkien in middle school;

2. The "local culture" textbooks are close to the students' life experience, and are
indeed effective for learning Hokkien in listening, speaking, reading, and writing.

Has a lifting effect;

3. This research is helpful to the researcher's professional growth and thinking ability,
and can assist in solving teaching problems.

Based on the above research conclusions, this research puts forward several
suggestions to provide suggestions for teacher teaching and teacher training.

1. Try to use food, clothing, housing and style in the local culture as the subject!

2. Give priority to being close to the students' daily life situation!

3. The cultural heritage assets of Tainan area are rich resources for Hokkien language

teaching!

Keywords: local culture, Hokkien, Chinese teaching materials and methods
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The development and evaluation of digital learning materials
on social skills for junior high school self-contained special
education classes
Abstract
Yi-Yun Hsu!, Pi-Chi Chen?

12 Department of Education, National Kaohsiung Normal University

Physically and mentally impaired students in special education classes in junior high
schools are in the stage of adolescent development. To integrate into social groups and to
express their own emotions and thoughts, they experience inner conflicts and struggles,
forming ambivalence over emotional expression. This study aimed to enable these
students to become aware of their own emotions and adequately express their emotions
and feelings, thereby promoting the harmonious interaction between the self, others, and
the environment and improving personal physical and psychological health. From special
education teachers’ perspective, this study applied the ADDIE (analysis, design,
development, implementation, and evaluation) model, developing digital teaching
materials for the social skill course, “Dilemmas in Handling Emotions ,” taught in junior
high school special education classes.

Following the ADDIE model, this study was divided into five phases, namely
analysis, design, development, implementation, and evaluation. In the analysis phase,
teachers’and students’needs regarding the digital teaching materials were identified
through teaching need analysis and learner analysis. We also analyzed the goals and
contents of the Dilemmas in Handling Emotions course to determine the contents of the
digital teaching materials. After analyzing the environment and software and hardware
available, we decided to use the free version of Animaker to produce animations online.
In addition, we used the trial version of Smart Apps Creator to develop digital teaching
materials. In the design phase, we designed the teaching procedures, script, and interface.
In the development phase, after we collected relevant materials, we completed the
development of the digital teaching materials. In the implementation phase, we invited
seven special education class students for learner trial reading and three experts for expert

trial reading. The evaluation phase Il consisted of two stages. After a formative
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evaluation (including expert evaluation and learner evaluation), we conducted analysis,
response, and adjustment, and then conducted a second formative evaluation (including
expert evaluation and learner evaluation). The adjusted digital teaching materials were
used in a special education class for supplementary teaching. After the teaching, a
summative evaluation was conducted to understand students’learning effectiveness and
the social validity of the digital teaching materials.

The results showed that using the ADDIE teaching material design model helped
special education teachers to complete personalized digital teaching materials underlimited
time and resources. The digital teaching materials developed for the Dilemmasin Handling
Emotions course met the students’learning needs and the teacher’s teaching needs. The digital
teaching materials developed for the Dilemmas in Handling Emotions course helped learners
identify and express emotions and increased their interpersonal interactions.

Keywords: Social Skills, ADDIE model, ambivalence over emotional expression,

digital learning materials, Special Education
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A Study of the Development and the Effectiveness of STEAM
Courses Focusing on Cultivating Empathy :
Taking the Design Workshop of Low Vision Assistive Devices
for Example
Abstract
Jiun-Shain Lin

Department of Information and Communication / Tamkang University

STEM education (Science, Technology, Engineering and Math) becomes STEAM
education by involving Art. Comparing to STEM, STEAM education focuses more on
cultivating students’ sense of imagination, creativity, empathy and humanity concern.
STEAM has got more attention because of the widespread use of Artificial Intelligence.
However, the practical study of developing STEAM courses is relatively few. In order to
bridge the gap, this research applies the activities of Design Thinking and the theory of
Experiential Learning Cycle to develop a STEAM workshop which aims on enhancing
students’ sense of empathy by designing creative low vision assistive devices. The
reflection of the process of constructing the workshop and the study of the workshop’s
effectiveness can provide valuable research data to the relative field.

Research tools used in this study are Interpersonal Reactivity Index proposed by
Davis, semi-structure interview, and image analysis. We found that the workshop
proposed by this research can shift students’ design focuses from themselves to users’
needs. The courses can increase students’ sense of cognitive empathy, which relates to
perspective-taking. And the induction of emotional empathy in this workshop can be
improved by providing more touching relative artworks or stories in or after STEAM
exercises focusing on the practice of science and engineering skills. Besides, students can
also increase their empathy through cooperating and discussing with each other. So more
teamwork activities are suggested to be included in STEAM workshops focusing on the
topic of empathy. Finally, setting up a user’s canvas profile with real photos and details
of typical users can help students to design with more empathic concern, especially when
it is hard to interview potential users in person in activities of design.

Keywords: STEAM, Experiential Education, Empathy, Design Thinking, Aids Design
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Where the "*Special Topic on Educational Issues’ to go ?
Abstract
Li, Chen-Wen
Center for Teacher Education, NDHU

"Special Topics on Educational Issues" has been changed to an elective course now,
it has been upgraded from a vacant course to a formal course of pre-service teacher
education programs since 103 school year. Whether this change echoes or deviates from
the spirit of the 12-year Basic Education is worth wondering. The method of this research
is mainly based on literature discussion, and comprehensive analysis of the expected
results of this research.

As an important part of the implementation of curriculum guidelines for 12-year
education, the researcher first reviewed the status quo of "Special Topics on Educational
Issues” in all institutions of teacher preparation. Furthermore, from the literacy orientation
teaching and professional standards of teacher education, the author analyzed the
important value of topic teaching. Finally, with regard to the difficulties of the teaching
and the challenges of teacher training courses, the author reviewed and looked forward to
cultivating the common quality of teachers and students through pre-service training, so
that prospective teachers can teach with issues-integrated curriculum fulfilling the

literacy-oriented teaching that 12 year basic education concerned.
Keywords: Special Topics on Educational Issues, Teachers' Professional Quality, Mutual

Reciprocity Literacy, Critical Thinking, Social Care
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Interdisciplinary Self-regulated Learning for Pre-service
Teachers: A Practice Study of International Schweitzer
Education Programmes
Abstract
Yun-Chi Ho'*, Yun-Yu Huang?

Professor, Institute of Education, Tzu Chi University!

Graduate student, Institute of Education, Tzu Chi University?

In order to strengthen the international literacy of pre-service teachers, the Ministry
of Education, in conjunction with the New Southbound Policy, encourages pre-service
teachers to serve the world through the international Schweitzer Service and educational
internships and practicums to nurture one's own 'cross cultural teaching capital’. This
study explores the participation of five pre-service teachers ’experiences in
interdisciplinary self-regulated learning using the overseas service-learning programs and
the ' Self-regulated Learning on Educational Issues' course. This study collects and
analyzes pre-service teachers’ service experiences, reports of learning outcomes on
educational issues, and participate observations. It was found that there are three
important mechanisms to enhance interdisciplinary self-regulated learning of pre-service
teachers: Linking NGO resources to design cross-cultural learning contexts, facing
differences to trigger cross-cultural awareness and reflection, and deepening pedagogical
theories through self-regulated inquiry on educational topics. This study further proposes
that, this study found that independent cross-domain learning can enhance teachers'
internalization and practice "Multiculturalism and International Understanding” core
competencies of the 12-Year Basic Education. In addition to nurturing teachers' self-
reflection on their own cultural values, it also enables them to respect and appreciate
differences, develop an international perspective, actively care about global refugee
issues, and enhance their willingness to plan their teaching careers abroad.

Keywords: pre-service teachers, cross-domain teaching, self-regulated learning,

International Schweitzer Education Programs
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The Study of the Implementation of the Classical Chinese
Remedial Instruction in High School
Abstract
Fu-Lun Lee

National Overseas Chinese Senior High School in Taiwan

This study entailed a case study that delved deep into a twelfth grade remedial class of
Classical Chinese in high school. | investigated how students learn classical Chinese articles
and how they make learning progressions through classroom observation, intensive interviews,
and literature analyses. In this article, I first elaborate on the implications of effective classical
Chinese reading strategies. Second, I depict the process of my remedial Classical Chinese
instruction and generate four main conclusions: (1) applying group translations supports
students achieve better understanding of the literal meanings of Classical Chinese articles; (2)
tables and graphs are useful thinking tools for organizing information in the articles; (3) offering
materials about the writing backgrounds and intentions helps students understand the cultural
context of different articles; (4) the performance tasks provide the students with opportunities
for applying what they have learned, and enhance their expression abilities. With these remedial
approaches, most of the students show higher interests in learning Classical Chinese articles
and become stronger at comprehending text independently. Finally, the results and suggestions
of this study are presented for further research on high school remedial Classical Chinese
instruction in the future.

Keywords: Classical Chinese, reading comprehension, remedial instruction
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The Effects of Music Educational Therapy to Improve Self-Concept

and Emotional Intelligence of Elementary School Children
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1 Basod on the Lteraturs review of music sducatiozal therapy, we
wnderstand that the sotiomal intelligence masic edncational therapy
program and the exotional intelligence of & slementary school
children with Jow selé-concopt affects oach other.

2 After intozrating the memic educational therapy program into the
music classes, the smotiomal mtslligence of the olementary school
3.Thae students were tosted oo Seir gansral lovel of mood adjustment
before and after the iuplementation of the mwsic educatonal therapy
program Differences wore found between the befors and after tests.
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Strategies for teacher professional Development from the

perspective of multiculturalism
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YanLin, National Kaohsiung Normal University
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Abstract: It is an mevitable demand for
teachers' professional development in the new era
t0 establish the attimde of respecting mult-culture
and form cross-cultural education knowledze and
teaching ability. This paper attempts to clanify the
internal relationship between multiculturalism and
teacher professional development, analyzes and
understands its concept, development connotation
and development path in the context of
muiticulturalism. and explains the multicultaral
implication of teacher professional development as
well as the culural influence and support in
teacher professional development. Furthermore,
the author puts forward the strategies of teacher
professional development from the perspective of
multiculturalism.

Key words: nmla-culture, teacher profassion.
development strategy.
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elementary school social field-An exploration on the core competence of
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Abstract

The new generation of curriculum design and teaching
materials and teaching methods are faced with more
professional and diversified challenges and impacts, and the
teaching materials and teaching methods are related to the
course objectives, teaching activities and school
effectiveness (Zhang Tianzhou, 2008). The focus of the
development and deepening of teacher training. The purpose
of this research is to explore the practical relationship
between the core literacy of teachers in the elementary
school social field teaching materials and curriculum
design from the perspective of the teaching excellence
award-winning team, and then explore the thinking and
decision-making methods of accumulating core literacy.
This research mainly uses the content analysis method to
sort out the content of the "teaching excellence
award-winning team", "curriculum design and teaching
materials and teaching methods" and "social field teaching"
and other materials, and is based on theoretical triangle
inspection and data triangle inspection (Denzin, 2017) to
focus on different researches on teaching materials and
teaching methods in the past.

Research findings are shown below:
1. 11to8
2.More than half
3.Big dilemma
4. Reason discussion

The above-mentioned research findings are obviously
the same as the spirit emphasized by scholars in the
literature discussion. Perhaps due to individual reasons
the higher standards cannot be achieved, but this also
reflects the real situation and difficulties. The current
situation needs to be fully understood from all angles so
as not to be biased. The dilemma expects everyone involved
to change and adjust in order to break through the dilemma
and benefit more students.
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Discussion on the Related Aspects and Problems in the Implementation of
Cross-grade Teaching-Take a elementary school in Kinmen as an example
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Applying multiple intelligences to festival teaching of Taiwanese
Competency-Based Instruction
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§ Abstract

The main purpose of the study is to construct the festival teaching of

Taiwanese competency-based instruction.Applying multiple intelligences to the
1st grade students in primary. The main findings are as follows :
1.Compared with the direct teaching method, multiple intelligence teaching can
improve student participation and motivate learning, and then leam to express
festival experience in Taiwanese.
2.Teachers are more selective and flexible in designing multiple intelligence
teaching activities.
3.Constructing competency based instruction can make students become

self-discovery and problem-solving ones.
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