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Computer-Assisted Learning, Fig. 1 Pressey’s testing machine (https://en.wikipedia.org/wiki/File:Pressey Testing
Machine 1.jpg; https://en.wikipedia.org/wiki/File:Pressey Testing Machine 2.jpg)
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© Codzienna powtdrka @ Powtdrki cotygodniowe

ZEISEIdv materiatu i comiesieczne

nauczania a0
Rosenshine'a Clck

Codzienne powtdrki 3 wazne, gdyZ pomagaja odswiezyt nauczanie z ostatniej lekeji. Nie nalezy sie dziwic,
e uczniowie nie zapamietujg wszystkiego od razu. Nie jest to mozliwe! Powtorki to skuteczna technika
rozwijania biegtosci | pewnosci siebie, |est szczegdlnie wazna przy wprowadzaniu nowego materiatu, edyz
pozwala aktywowat w pamieci raboczej to, czego nauczylismy sie wezesniej.

vo TADAWANIE PYTAN 0

© Zadawanie pytan @ Sprawdzanie poziomu zrozumienia
przez uczniow

Tematyczna

interpretacja dla
nauczycieli ‘E @ E'
H 24

@teacherhead

Podstawowa zasada brzmi: zadawaj coraz wiecej pytan, coraz bardziej wnikliwych i coraz wiekszej liczbie ucznidw,
Rosenshine daje Swietne przyktady typow pytan, ktore moga zadawac nauczyciele. Podkresla tez znaczenie pytan
0 proces przyswajania wiedzy. Mauczyciele powinni dopytywac o to, w jaki sposob uczniowie rozwiazali zadanie. To
dobry sposab na uzyskanie informacji zwrotnej o tym, jak dobrze uczniowie opanowali materiat,

a takie na sprawdzenie zrozumienia i zapobieganie utrwalaniu btednych przekonan.

WIZUALITAC)A:

Dliver Cavigliali
Eolicav




w0 PORZADKOWANIE WIEDZY | MODELE orvmssnis

@O Male kroki O Modelowe rozwiazania © Rusztowania przy trudnych zadaniach
Mate kroki z cwiczeniami konieczne sg na kazdym etapie. Ztozone tematy, koncepcje Budowanie rusztowan jest niezbedne, aby dojs¢ do poziomu eksperckiego. To forma
i procedury (np. kilkuetapowe rozwigzywanie zadan z matematyki czy pisania) naleiy dochodzenia do mistrzostwa, gdzie wsparcie kognitywne, np. struktury utatwiajace
dzielic na mate kroki do przecwiczenia. pisanie tekstu, s3 pomacne na poczatku, a nastepnie stopniowo usuwane. Kluczowa
Modele, w tym rozpracowane przyktady, s3 kluczowe, by obnizyt kognitywne obcigzenie  jest kolejnost. Tak jak z naukg jazdy na rowerze - podtrzymywanie poczatkowo jest
ucznia. Nauczyciele majg tendencje do przekazywania zbyt matej liczby niezbedne, jednak stopniowo trzeba je ograniczac.

rozpracowanych przyktadow.

.................................................................................................... o ETAPY NAUKI e et

© (wiczenia pod kierunkiem nauczyciela © Osiaganie wysokiego wskaznika sukcesu © Samodzielna praca
Q... g

80’
L

Mauczyciele powinni wspierad uczniow w poczatkowych fazach nauki zagadnienia, by Rosenshine sugeruje 80% poprawnych odpowiedzi (35-100% to zbyt tatwe, a 70% zhyt
zminimalizowat pole do popetnienia btedu, a przy okazji budowac pewnosc siebie. Brak  trudne zadanie). Wazna jest tez samodzielna praca: skuteczni nauczyciele zapewniajg czas
wystarczajacego wsparcia jest cecha mniej skutecznych nauczycieli. Cwiczacy uczniowie na samodzielne ¢wiczenie materiatu, nie poganiajac uczniow. “Studenci potrzebuja szeroko
wymagaja cigetezo nadzoru i potrzebujg informacji zwrotnej od nauczyciela. Wazny jest  zakrojonej, skuteczngj, samodzielne] praktyki, by umiejetnosci i wiedza staby sie

wysoki stopien opanowania materiatu i sprawdzanie tego pytaniami i éwiczeniami, automatyczne”,
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Normalized savings scores as a function of retention interval on a logarithmic scale, rescaled so
the first data point is 1.0 for all curves.
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Murre, J. M. J., & Dros, J. (2015). Replication and Analysis of Ebbinghaus’ Forgetting Curve. PLoS ONE, 10(7), e0120644. http://doi.org/10.1371
/journal.pone.0120644
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Réznica w wynikach, kiedy studenci ¢wiczyli w sposéb
skumulowany lub przeplatany.

89%

. Przeplatane
Zrédto: John Dunlosky, Katherine

. Skumulowane A. Rawson , Elizabeth J. Marsh,
Mitchell J. Nathan i Daniel T.

Willingham, "Improving Students'
Learning with Effective Learning
Techniques: Promising Directions
from Cognitive and Educational
Psychology," Psychological Science
in the Public Interest 14, no. 1
(2013): 40. Dane z Doug Rohrer

i Kelli Taylor, "The Shuffling Of
Mathematics Problems Improves
Learning”, Instructional Science 35,
nr 6 (2007): 481-498. Przedruk za
zgodq SAGE Publications.

63%

Wyniki podczas ¢wiczen Wyniki na egzaminie

Trafnos¢ odpowiedzi podczas ¢wiczen oraz
na pdzniejszym egzaminie.
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Tabela 1 - Skutecznos$é ocenianych technik

Technika

Sprawdzanie z pamieci

Stosowanie i skutecznosé

Bardzo skuteczna w wielu przypadkach.

Cwiczenia w odstepach

Bardzo skuteczna w wielu przypadkach.

Przeplatanie

Obiecujgca w nauce matematyki i nauce pojeé, ale wymaga
dalszych badan.

Szczegétowe dochodzenie

Obiecujqgca, ale wymaga dalszych badan.

Wyjasnianie samemu sobie

Obiecujgca, ale wymaga dalszych badan.

Ponowne czytanie

Czytanie roztozone w czasie moze by¢ pomocne, ale czas
mozna lepiej wykorzystad, stosujgc inne strategie.

Zaznaczanie i podkreslanie

Niezbyt przydatne, ale moze stanowic¢ pierwszy krok w nauce.

Podsumowywanie

Pomocne, ale wymaga przeszkolenia uczniow.

Stowa kluczowe i mnemotechniki

Bywa pomocne w nauce jezykdw, ale korzysci sq krétkotrwate.

Obrazy do tekstu

Korzysci tylko dla tekstéw dajgcych mozliwosé obrazowania,
wymaga dalszych badan.
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which is considered to be a large effect (Cohen, 1988). Figure 1 displays the graphical representation of the mean
scores, with confidence intervals for the both groups for pretest and posttest scores. There was overlapping between
control and experimental group for pretest scores, but not for posttest scores. This provided sufficient evidence that
population means were same for pretest scores but different for posttest scores.

Table 2. Analysis of co-variance for MAT scores

Source S8 df MS F P Partial eta squared Observed power
Pre-Test 595 1 595 d18 733 001 063
Group 40.461 1 40.461  8.001  .007 092 798
Error 399.503 79 5.057

Note. p < 05.

95% Cl

11 4
10.5
10 4

95 4 Control

Mean Scores

M Experimental

85

8 T

Pre-test Posttest
Figure 1. Error bar chart for pretest and posttest

https://www.jstor.org/stable/pdf/jeductechsoci.19.3.134.pdf

and control group was 41 (24 male, 17 female). Based on the participants’ previous summative scores in
mathematics, they were categorized into high, average, and low achievers in each group. Students who obtained
scores ranging from 75 to 100 were categorized as high achievers, 60 to 74 as average achievers, and below 60 as
low achievers. The experimental group underwent a lesson on trigonometry with the flipped classroom, while the
eontigl group followed a similar lesson using the conventional learning method. Both groups were given a pretest
and posttest.
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Barak Rosenshine’s © Daily review @© Weekly and monthly review

PRINCIPLES OF 0
INSTRUCTION (s

Daily review is important in helping to resurface prior learning from the last lesson. Let's not be surprised
that students don't immediately remember everything. They won't! It's a powerful technique for building
fluency and confidence and it's especially important if we're about to introduce new leaming — to activate
relevant prior learning in working memory.

© Ask questions 0 Check for student understanding

A thematic

interpretation ‘E@ ﬂ
for teachers by
1] 2

@teacherhead

The main message | always stress is summarised in the mantra: ask more questions to more students in
more depth. Rosenshine gives lots of great examples of the types of questions teachers can ask. He also
reinforces the importance of process questions. We need ask how students worked things out, not just get
answers. He is also really good on stressing that asking questions is about getting feedback to us as
teachers about how well we've taught the material and about the need to check understanding to ensure
misconceptions are flushed out and tackled.

VISUALISED BY

Oliver Caviglioli
@olicav




© Present new material using small steps O Provide models © Provide scaffolds for difficult tasks
Small steps — with practice at each stage. We need to break down our concepts and Scaffolding is needed to develop expertise — a form of mastery coaching, where
procedures (like multi-stage maths problems or writing) into small steps so that each cognitive supports are given — such as how to structure extended writing — but they
can be practised. are gradually withdrawn. The sequencing is key. Stabilisers on a bike are really
Models — including the importance of the worked-example effect to reduce coenitive powerful aids to the learning and confidence building — but eventually they need to
load. We need to give many worked examples; too often teachers give too few. come off.

................................................................................................ o sTAGES OF PRAETI(E o R
© CGuide student practice @ Obtain a high success rate © Independent practice

Q...<2
8 0 % .
L]

Teachers needs to be up close to students’ initial attempts, making sure that they are Independent, monitared practice. Successful teachers make time for students to do the
building confidence and not making too many errars. This is a common weakness with things they've been taught, by themselves... when they're ready. “Students need

'less effective teachers: Guided practice requires close supervision and feedback. extensive, successful, independent practice in order for skills and knowledge to become
High success rate — in questioning and practice — is important. Rosenshine suggests the  autonatic”

optimum is 80%. i.e. high! Not 95-100% (too easy). He even suggests 70% is too low.
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Od pytania do zrozumienia

Brainly to napedzana wiedzg spotecznosc 350 milionow uczniow i
ekspertow. To dzieki nim, nawet najtrudniejsze pytania, znajduja
dobrg odpowiedz.
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Strona gtéwna  Aplikacja Corinth  Zasoby Materiatydo klasy Referencjezeszkét Onas Kontakt pl+v

Nauka powinna byé

przyjemnosciq

Dzieki zasobom Corinth uczenie sie staje sie
ekscytujagce. Witamy w klasie 21 wieku !

Zdobqgdz Corinth dla swojej szkoty

Pobierzna Sm Windows10
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3. Style nauczania | indywidualna diagnostyka

@l indywidualni.pl e PP cicstracia

Okreslamy mocne strony i predyspozycje

rhAw ’
‘ Realizuj Voucher Kup testy!

I

Wybierz interesujgcg Cie grupe!

Mocne strony i predyspozycje Twojego dziecka
rozpoznajemy za pomoca testéw on-line
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O PROFESORZE HENRYM

Przed tobg najlepszy kurs jezyka angielskiego, ktéremu ufa ponad 500 000 uzytkownikéw!
MNaucz sig angielskiego z uwielbiana przez Polakdw serig kursdw jezykowych! W ciggu 20 1at
zdaobyta liczne nagrody, w tym tytut bestsellera Empiku.

- Profesor Henry Intensywny kurs to multimedialny program do nauki angielskiego,
rozwijajacy wszystkie umigjetnosci jezykowe na wszystkich poziomach jezyka angielskiego.
To ponad 675 multimedialnych lekcji wypetnionych nagraniami, animacjami | interaktywnymi
cwiczeniami.

- Profesor Henry Stownictwo to efektywne narzedzie do nauki stownictwa oparte na
Systemie Inteligentnych Powtdrek. Optymalizuje on proces nauki, majac na wzgledzie twoje
predyspozycje i cele.

Seria Profesor Henry taczy tradycje i dodwiadczenie z nowoczesnoscia i najnowszymi
trendami w nauce jezykdw obcych. Naturalnym rozwinieciem programédw jest ich
rozbudowana wersja online na platformie multikurs.pl zawierajaca wszystkie poziomy jezyka
angielskiego oraz specjalnie opracowana, zsynchronizowana z kursem online aplikacja

mobilna MultiStéwka.
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Zobacz jakie zdolnosci i umiejetnosci poznawcze mozesz dzisiaj poc¢wiczyc!

Krotkotrwata pamied
stuchowa
Zdolnos$¢ zapamietania
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Dowiedz sig wigcej @)

Podzielnos¢ uwagi
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informacji.

Dowiedz sie wigcej @)
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Home » Hattie Ranking: 252 Influences And Effect Sizes Related To Student Achievement

Hattie Ranking: 252 Influences And Effect Sizes Related To
Student Achievement

00000

John Hattie developed a way of synthesizing various influences in different meta-analyses according to their effect size (Cohen’s d).
In his ground-breaking study “Visible Learning” he ranked 138 influences that are related to learning outcomes from very positive
effects to very negative effects. Hattie found that the average effect size of all the interventions he studied was 0.40. Therefore he
decided to judge the success of influences relative to this ‘hinge point’, in order to find an answer to the question “What works best
in education?”

Originally, Hattie studied six areas that contribute to learning: the student, the home, the school, the curricula, the teacher, and
teaching and learning approaches. (The updated list also includes the classroom.) But Hattie did not only provide a list of the relative
effects of different influences on student achievement. He also tells the story underlying the data. He found that the key to making a
difference was making teaching and learning visible. He further explained this story in his book “Visible learning for teachers".
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The measure is based on the ‘effect size’ of the intervention, which

is calculated by the independent evaluator. The effect size

describes the size of the difference between two groups in a

standard and comparable way. However, it can be difficult to

understand what a given effect size will mean for the progress of

children and young people. That is why the the EEF translates

effect sizes into a measures of months of additional progress, as

shown in the table below.

Effect size from to

-0.04 0.04
0.05 0.09
0.10 0.18
0.19 0.26
0.27 0.35
0.36 0.44
0.45 0.52
0.53 0.61

0.62 0.69

Months' additional
progress
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QOutcome/Group Impact - the size of the difference Security — how confident are we in

between Flipped Learning pupils this result? Q
and other pupils @

KS2 Maths e Months' Progress

e Months' Progress

KS2 Maths (eligible for FSM) N/A
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Abstract

Purpose

The purpose of this paper is to explore a set of literature in order to clarify the flipped
classroom methods (FCW) theoretical frameworks and to determine if the evidence shows
improvements in learning for students in comparison with traditional teaching methods.

Design/methodology/approach
The paper tock a literature review approach and explored five articles selected with specific

criteria of being published within 2013-2014 and that used compariscns with flipped and
traditicnal classroom methods that employed analysis of student assessment outcomes.

Findings

The paper shows inconsistent theoretical frameworks and inconclusive evidence of an
improvement in assessment outcomes for students. It finds the research undertaken in the
iterature is limited in scope and suggests further research into the FCM is reguired to
determine consistent theoretical frameworks and methods.

Research limitations/implications
The findings of the paper may be limited by the selection of literature reviewed and
generalisability therefore researchers are encouraged to explore further.

Practical implications
The paper holds potential implications to gquestion the consistency, validity and benefits of the
flipped classroom.

Social implications

Many anecdotal articles herald the flipped classroom as a method of improving learning
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Thematic Review
Effects of flipping the classroom on learning outcomes and n
satisfaction: A meta-analysis s

David C.D. van Alten”, Chris Phielix, Jeroen Janssen, Liesbeth Kester

Utrecht University, the Netherlands

ARTICLEINFO ABSTRACT

In a flipped classroom, students study instructional material before class and apply this material
during class. To provide a statistical synthesis of current research on effects of flipped classrooms,
we conducted meta-analyses that included 114 studies which compared flipped and non-flipped
classrooms in secondary and postsecondary education. We found a small positive effect on
learning outcomes, but no effect was found on student satisfaction regarding the learning en-
vironment. In addition, we found considerable heterogeneity between studies. Moderator ana-
lyses showed that students in flipped classrooms achieve higher learning outcomes when the
face-to-face class time was not reduced compared to non-flipped classrooms, or when quizzes
were added in the flipped classrooms. We conclude that a flipping the classroom (FTC) approach
is a promising pedagogical approach when appropriately designed. Our results provide insights
into effective instructional FTC design characteristics that support an evidence-informed appli-
cation of FTC.

Keywords:

Flipping the classroom
Inverted classroom
Learning outcomes
meta-Analysis
Satisfaction
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Table 3
Results of the univariate random-effects meta-analyses.
Dependent variable k (#students) 2 (p) SE 95% CI Q (p) df, t* (SE) P
Assessed learning outcomes 114 (20318) 0.36 (< .001) 0.04 [0.28, 0.44] 1221.86 (< .001) 113 0.14 (0.02) 88%
Perceived learning outcomes 8 (953) 0.36 (.13) 0.21 [-0.13, 0.85] 39.45 (< .001) 7 0.28 (0.18) 87%
Student satisfaction 22 (3501) 0.05 (.73) 0.13 [-0.23, 0.32] 181.99 (< .001) 21 0.33 (0.12) 92%
i g3 Y I £AOT6F oFRFZT 361F0 TINBRIYG 2 @A BI2lyS R@B &SR ®OI6S HIFEA Ux
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van Alten, D. C., Phielix, C., Janssen, J., & Kester, L. (2019). Effects of flipping the classroom on learning outcomes and satisfaction:
A meta-analysis. Educational Research Review, 28, 100281.
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Fig. 2. Percentage frequency distribution of learning activities in both conditions.

van Alten, D. C., Phielix, C., Janssen, J., & Kester, L. (2019). Effects of flipping the classroom on
learning outcomes and satisfaction: A meta-analysis. Educational Research Review, 28, 100281.
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Table 3

Results of the univariate random-effects meta-analyses.
Dependent variable k (#students) 2 (p) SE 95% CI Q () df, > (SE) P
Assessed learning outcomes 114 (20318) 0.36 (< .001) 0.04 [0.28, 0.44] 1221.86 (< .001) 113 0.14 (0.02) 88%
Perceived learning outcomes 8 (953) 0.36 (.113) 0.21 [-0.13, 0.85] 39.45 (< .001) 7 0.28 (0.18) 87%
Student satisfaction 22 (3501) 0.05 (.73) 0.13 [-0.23, 0.32] 181.99 (< .001) 21 0.33 (0.12) 92%

van Alten, D. C., Phielix, C., Janssen, J., & Kester, L. (2019). Effects of flipping the classroom on learning outcomes and satisfaction:
A meta-analysis. Educational Research Review, 28, 100281.
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