2. Ericsson: Theory of Deliberate Practice (1993, 1996, 2006, 2009) Explored the
reasons why some top performers are better than others - Found three different
groups

a) those who train 15-20h / week,
b) those who train a lot (x > 20h or more week), and
c) those who train a lot (x > 20h or more week), including more hard training

a the first group ended up as teachers —
& the second group received the profession and achieved to the national lev
a third group reached a peak level (international).

Differences between 2nd and 3rd group:

Group 3, trained about 15-30min

more intensively every day (3-5h / week).

These exercises developed the most cutting-level achievements.
They also slept the most when compared to other two groups.

HELSINGIN YLIOPISTO
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We need to first study on performance, and
when we know it is time to concentrate on on
learning (Nevell & Simon, 1972)

3. Research on expert problem solving
A summary of the results (Glaser, 1988)

1. Experts have peaks only in their own field

2. Experts find meaningful connections to their own
field
3. Experts are fast (they carry out their functions
almost flawlessly).
4. The experts have excellent short-term and long-
term memory.
5. Experts see and show the area of expertise

related problems more deeply.
6. Experts are spending more time analysing the
problem in terms of quality.
sl wbfve experts have excellent activity for your

HELSINGFORS UNIVERSITET
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Implications of expertise research (for
learning and instruction)

- Development paths should be traced (what is the optimum, where we are
now and what is the next level of development?)

- The design of learning environments should take advantage of what
expert study has been found (effective learning environments)

- The change in beliefs, how we should use concept of gifted/giftedness
a support strength

- External support and help-seeking are in central role when developing
strengths and competencies

- Goal setting, guided thinking and action planning (monitoring, control,
teaching strategies, and support for self-direction) are essential - teaching
self-regulatory mechanisms (self-regulation strategies and learning

iEcron Strategies)

UNIVERSITY OF HELSINKI www.helsinki filyliopisto 13.2.2017

Summary of historical perspective of gifted

research and education
Whereas psychometric (qQuantitative) approach dominated
research of the high able (gifted) from early years on

(predicting future success from early notable abiIitiqu
1

Cognitive development / Information
processing perspective

Later person-centered approaches related to expertise

(retrospective narratives, interviews, think-aloud protocols)

showed that training, extraordinary support and especially
seswenonsiot-of-school activities promote both exceptional knowledge

HELSINGFORS UNIVE
universiTy oF vELsgamulation and self- regu lation www.helsinkififyliopisto 13.2.2017
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Performance

Autonomoug

Experience

Albert Ziegler

Lipsey and Wilson's (1993) meta-analysis

on the best research available at that time
concluded that gifted education was not
even remotely capable of supporting
talented students in reaching their

potential.

...most research on gifted education
consisted of anecdotal reports, single case

Expert
Performance

Arrested
Development

Everyday
Skills

- gains of gifted
education (primary &
secondary school)
are very low

Counts about 200
hours out of 10 000

studies, or advisory processes and,

significantly, lacked control groups

(Freeman, 1998)

When publication bias and placebo-effect are counted & no effect at all & empirical

mentoring

basis of traditional gifted education had been discredited.

required hours to
become expert

a Individualized

...meanwhile in Finland

...in late 90’'s among certain interest groups there was a clear demand

to change comprehensive school towards track-like system "we loose

our brighest students”...

However, first PISA
results (2000,...2006)
showed that somehow
there was no reason to
argue for system reform
or for gifted education

a ...and what is effective
gifted education according
to research?

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINK}

‘*._ PISA 2006 science "top scorers": | OECD %

Finland
average
Achievement level 6, 1,3 3,9
over 708 points "Top" A
Achievement level 5; Tl 17,0
633-708 points "Excellent”
Achievement level 4; 20,3 32,3
559-633 points "Good"
Achievement level 3; 27.4 291
484-559 points "Satisfactory”
Achievement level 2; 410-484 [ 24 o 13,6
points "Modest”
Achievement level 1; 335-410 | 14 1 3.6
points "Weak"

FOCUSING TO THE TWO HIGHESTACHIEVEMENT LEVELS:
1. FINLAND 20,9% 2. NEW ZELAND 17,6%, 3. HONGKONG 15,9 % ...(OECD 8%) ,
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The take home from gifted
education and research

Teachers need to be critical concerning what they
read — is there research evidence that shows gains
in students’ learning.

Use those methods that are shown to be effective
(Hattie, 2007) & seek interventions and actions that
have positive effects on student learning

a a constant goal for teachers.

Become expert in assessment and differenation (e-
learning environments provide tools)

Indentify strenghts, provide chances to take risks,
to find new contacts and exposed by stimulating
environments.

HELSINGIN YLIOPISTO
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VISIBLE LEARNING
What works best for learning

Sell-report grades I ] 44
Plagetian programs  EEEEE— 1,28
Providing formative evaluation EEEEEEEEGEG—_———— 0,9
Micro teaching IEEGEG—_———— (58
Acceleration IINEEEEEEENNNNNN———— 0,58
Classroom behavioral G 0,8
Comprehensive interventions for learning disabled  EEEEEEGEGEGEG—G— ()77
Teacher clarity G (,75

Reciprocal teaching  IEEEEEGEG_—_G———— (), 74
Feedback I (0,73

Teacher-student relationships NN (), 72
Spaced vs. mass practice I————— (71
Meta-cognitive strategies I (1,69

HE
hitp:livisiblerlgarning.org/nvd3/visualize/hattie-ranking-interactive;2009-2011-2015.html
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12  Michael Shayer
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Figure I. Cognitive development (Boys) based on CSMS survey data 19751978
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Formal Operational level (approximately age 12-15 and
beyond):
...iInvolves an increase in logic, the ability to use

deductive reasoning, and an understanding of abstract
ideas.

...become capable of seeing multiple, potential solutions
to problems and think more scientifically about the world

around them (Cole, 2001).

...a student’s progression from concrete to formal
operations is not an automatic, genetically pre-
programmed event, and have to be encouraged along
with experience and practice.

Additionally, it is possible for a child to have reached the

level of formal operations in one area of knowledge, but

not in another. As an example, a child transitioning
=aen v IGht be able to think abstractly about ethics and

HELSINGFORS UND

sreomigrality, but not about science or math; or'vice versa:”

10
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Lessons which develop abstract thinking directly
have the following structure.

Concrete preparation serves a similar purpose to the "bridging” section and links
the activity to current knowledge, explains the task and checks vocabulary.
Challenge must be set just above the current level of secure knowledge - hard
enough to be a challenge, but not so hard as to make the learners switch off. In a
science lesson this can take the form of a demonstration with an unexpected effect.
In English it could be reading a text which has an implied meaning.

Group work The teacher cannot be the mediator/mentor for every child in the
class. If pupils work in groups and discuss their ideas: group members act as
mediators for each other, suggesting solutions, trying out ideas; ““individuals feel
less vulnerable and more able to participate.

Plenary Once the groups have solutions, the class shares ideas. The teacher leads
the group towards the answer through questioning.

Meta cognition During group-work and the plenary, the teacher asks questions
that reveal the thinking process, meta-cognition, which has been shown to be
effective in securing knowledge.

Bridging Knowledge in isolation from the learner's everyday knowledge is usually
lost. The learner needs to bridge new learning to existing experiences. CA lessons

Lconeludetnith a discussion about where ideas could be used in everyday life’.

UNIVERSITY OF HELSINKI w.helsinki fifyliopisto 11

ALL LESSONS ARE PLANNED TO
CULTIVE ACADEMIC/SCIENTIFIC
THINKING

..academic thinking skills ARE
analyzing, comparing, categorizing,
classifying, identifying cause and
effect, problem solving, persuading,
empathizing, synthesizing,
interpreting, evaluating,
communicating, applying.

HELSINGIN YLIOPISTO
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Results from previous STEP-
research seminar

Epistemological Beliefs and Scientific Reasoning in
Finnish Academic Upper Secondary Education
(Hotulainen & Telivuo, 2015)

QUESTION: DOES LEVEL OF SCIENTIFIC REASONING
CORRELATE WITH LEVEL OF EPISTEMOLOGICAL
BELIEFS?

Upper-secondary students who have acquired level of formal
operations (n = 31, 23%) did not believe as Simplicity of
knowledge, Quickness of learning, and Certainty of
knowledge

There are better equipped for new learning and challenging
tasks.

TO SUM UP EDUCATIONAL RESEARCH:

Problem definition is related to
methodological approach

Epistemology is the nature of how knowledge
IS generated, and it serves as the foundation
of educational research design.

A) Quantitative research (objectivist
epistemology) is conducted from an, which
a assumption that knowledge exists in the
world independent of people and is waiting to
be "discovered".

THEORY TESTING & hypotheses about

HELSINGIN YLIOPISTO

sconnections/differences/models/effects... ... .
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Quantitative problems

Predictors

Outcomes

Family SES
Gender
Attention

Support
needs

Two basic question formats:

1) Is there assossociation (=correlation) between students’ attention

and values of schooling?

Hypothesis: There is no association between atteen values of

schooling.

_:2) To what extend school achievement is dependent of gender o
Hypothesis: There are no differences between genders o

Motivation

- Expectancies
- Emotions

- Values

School
achievement

B) Qualitative researchers generally

operate from different epistemological

perspectives:

a E.g., constructionism which assumes
that knowledge is created by interaction
between people and their world (working
hypotheses) & theory development

a Interactions, connections are

crlbed and accordingly analyzed and
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Thinking skills
Gifted education
Emphasized teaching
Study question

PR, A Smie-:y

o
Problem space curriculum
. ey | s
Teacher(s) =~ e !
Parert(s) | Student(s) Goal

How lower secondary chemistry teachers perceive giftedness? How lower secondary chemistry
teachers differentiate teaching for their gifted learners?

General problem: too broad study questions
Especially in qualitative research it is necessary to frame clearly study question(s).
= Focus reserach questions facilitate theory selection and data gathering.

Intervention stydy example: Thinking skills for the first

graders
Set-up (2012 — 2013)
August November March
Pre-test Post-test Delayed
Intervention post-test
12h
Inductive test .70 Inductive test.70 Induktiivinen .79
Math. .91 Math .90 Matemat. .92
Listening compre. Listening comp.
71 .53
Reading .97 Kuder- Reading
Richardson, Lindeman 2005
HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET  Kayttaytymis-tieteellinen tiedekunta / Henkilon nimi
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What we practiced in 12 hours

Koulutuspaivé: 12 oppituntia / 2 opettajaa (10 oppilasta; 2 x 5) + Koulutuspaiva

Harjoite 1: Viikingit kohtaavat Suomen elaimia (pelin saénnot - luokittelu)

Harjoite 2: Tutustutaan ominaisuuksien ja suhteiden tunnistamiseen (induktiivinen
paattely)

Harjoite 3: Vertaillaan ja mitataan (sarjoittaminen)

Harjoite 4: Ryhmitellaan (luokittelu)

Harjoite 5: Merirosvotarina (aikajarjestys)

Harjoite 6: Kaupunki 1 (avaruudellinen hahmottaminen)

Harjoite 7: Metsé&n elédimet tutustuvat toisiinsa (luokittelu)

Harjoite 8: Junamatka (aikajarjestys)

Harjoite 9: Kirjekuoret (sarjoittaminen)

Harjoite 10: Kaupunki 2 (avaruudellinen hahmottaminen)

Harjoite 11: Valot ja varjot (syy ja seuraus)

Harjoite 12: Kerrataan ominaisuudet ja suhteet (induktiivinen paattely)

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET  Kayttaytymis-tieteellinen tiedekunta / Henkilon nimi
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Histogram
204
‘ Intervention, n = 9(3 g) 6,97v # M

- L=

g L]

@

Control 1, n = 18(6 g) 7,14v ||\ | Control 2, n=122(62 1), 7,24v
54
ﬁ\H\ Mean =19.29
Std. Dev. =4127
MN=14g
5 10 15 Ey 2 0
Ajattelut
7.216 years
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Alkumittauksen pisteet ryhmittain

M S.D. M S.D. M S.D.
Listening 7.78 256  7.80 2.86 10.31 2.56
Reading 10.89 16.01 12,73 8.02 23.81 18.38
Math 20.78 812 2329 829 25.66 7.09

Inductiver 1256 213 13.11 2.27 20.70 3.00
Gain scores comparison:

Post test — pre test = (Gain 1)
Delayed post test — pre test = (Gain 2)

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET  Kayttaytymis-tieteellinen tiedekunta / Henkilon nimi
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M S.D. M S.D. M S.D.
Gain 1 2.89 284 156 1.54 1.29 2.53
Gain 2 411 257 2.716 222 2.46 2.1
404
Koe_Kontrallit
351 —0
—_
% —_—2
Krukall-Wallis 0.87 3
(df=1),p=ns c
:a':: 0
£
25
204
Ei[y teellinen tiedekunta 1! é é

Matematiikka
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M S.D. M S.D. M S.D.
Gain 1 7.22 4.52 4.00 2.72 1.62 3.02
Gain 2 8.78 4.63 5.89 3.57 3.18 3.96
Analyysitvain
viivastetysta s
mittauksesta Koe_Kontrollt
Krukall-Wallis 17.46 (df = 5 e o
1), p = .000 b}
Mann-Whitney U ga.
Koe vs. Kontrolli 1 o
Z =-2.66, p =.008
ES=-0.51
Koe vs. Kontrolli 2
Z=-342,p=.001 xﬁlee\hnen tiedekunta/ Henkilon "2t T T T
ES =-0.29 Ajattelu_3

Thank you

PHILOSOPHY OF SCIENCE & EDUCATIONAL RESEARCH

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
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Write group essay (2-4 people): about 5-7pages

This course has helped me by giving me the knowledge about:

1) historical structure of education, foundations of philosophy of science of education
societal meaning of education

2) how to identify everyday and scientific thinking and understand the construction of
scientific knowledge

3) understand different educational goals and the educational emphases behind them
as well as educational research and its core concepts

Reflect how these aspects are assossiciated with teacher’s practical theory and
practice

Task is due to 28.2. send by e-mail to Risto
(risto.hotulainen@helsinki.fi)

www.helsinki filyliopisto 13.2.2017 25

Readings:

Stephen Dinham (2015) PSEUDO-SCIENCE, INEQUALITY AND
DECL|NE,JournaI of Professional Learning

Harri Pitk&niemi (2010) How the Teacher’s Practical Theory Moves to
Teaching Practice A Literature Review and Conclusions Education
Inquiry Vol. 1, No. 3,

Karl Popper, Science, and Pseudoscience: Crash Course Philosophy

When writing your essey, please, refer lecturers
and readings, and other used resources
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