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Background & context

Study part of series of studies that commenced in June 2011

Studies evolved from single class with university-supplied
devices (iPads) to 4 x Bring Your Own Device (BYOD, Flexible
Learning Spaces) and 3 x device-supported (conventional

classes)
Year levels K-6

Values-based curriculum focused on collaborative learning
and thinking and inquiry skill development



The Flexible Learning Spaces




Research questions

1. How were app scaffolds used by students to support
their learning of basic energy science concepts?

2. How did teachers facilitate use ot the apps, during the
course of these students’ self-directed science
activities?



Theoretical referent

Scaffolding learning

"scaffolding is characterized by continuous and constructive interactions
between experts and learners as they work collaboratively to shift the
locus of responsibility for task completion and learning from the expert
to the learner” (Sharma & Hannafin, 2007, p. 29)

Technology-based scaffolding

“technology-mediated support to learners as they engage in a specitic
Iearning task” (Sharma & Hannafin, 2007, p. 29)

Continuous technology-based scaffolding

static scaffolds that “entail more fixed forms of guidelines, procedures or

information “ (Devolder, van Braak & Tinder, 2012, p.560)



The apps
Okiwibook science series
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Collecting data

Challenges
* Mobile students in a variable teaching space
e Data authenticity (Hawthorne)

e Multiple groups completing different activities in
different spaces at the same time

e Capturing the interaction between students,
technology and practical science equipment and work

* Being non-disruptive to normal classroom activity

* Must be manageable but comprehensive
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The in-device recording tool
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Submarine pen
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Inctructions :

1) Start by taking the pen apart, remove the stopper in
the top, the ink cartridge, and the tip. All we want is
the plastic tube,

2) Push the serew into tae tip end of the tube 50 that
water can enter, Only « tiny i

3 Put the pen into the bettle of water and close the lid.
1) Squeeze the bottle lightly and watch,
5) The pen will sink o the bottom of the water. If the

Pen does not sink, the Screw is too light and you will
need to find ¢ heavier screw.




Coding data usin
Studiocode
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ample data - understanding the method
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Sample data - understanding the science (during

experiments)

rocket

2) Unfold the tea bag and stand it vertically. Burn the
top of the tea bag and let the flame burn.

Explanation :

Why does the teq bag fly into the air?
If you look at the tea bag more closely, you can see that
there are micro holes.

The tex bag casing is made up of lots of these holes,
When the tea bag burns, it heats the

should know that i i €rs according to
its temperature, which means that, for e¢xample, 1 litre
of cold air is heavier than 1 litre of hot eir.

Going back to the tea bag, the hot air generated by the
flame gets stuck in the micro holes of the tea bag.

This hot air is lighter than the Surrounding air and so
rises, taking the teq bag with it.
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Raw data for each group exported to Excel

W oo NGO bW N =

Planning

Planning and preparation (before experiment)
Reviewing the experimental method

Selecting an appropriate experiment from options
Selecting materials to be used

Methcd

Understanding and accessing experimental method

Checking method before experiment

Checking method after experiment (summative)

Checking and monitoring method during experiment (formative)
Investigating variables

Recording and Communicating

Recording and/or communicating results

Recording methods and/or results during experiments
Communicating methods and results to class (summative)
Sharing methods or results with individuals or groups during
experiments (formative)

B

C

BJ Brianna Abigail

18

total time

00:11:10.96
00:10:05.43
00:02:49.01
00:03:12.98

00:07:31.51
00:04:32.61
00:00:00.00
00:01:17.89
00:02:58.89

00:16:04.82
00:16:07.69
00:00:00.00

00:00:00.00

converted to %

0.00776574
0.007C0729
0.00195613
0.00223356

0.00522581
0.00315521
0
0.00C9015
0.002C7049

0.0111669
0.01120012
0

0

mean time converted mean

24.6 00:01:00.99
22.2 00:01:26.49
6.2 00:00:33.80
7.08 00:00:21.44

16.55 00:01:30.30
10 00:01:08.15
0 00:00:00.00
2.86 00:00:38.94
6.56 00:02:58.89

35.38 00:03:12.96
35.48 00:03:13.53
0 00:00:00.00

0 00:00:00.00

0.0007059
0.00100104
0.0003912
0.00024815

0.00104514
0.00078877

0
0.00045069
0.00207049

0.00223333
0.00223993
0

0




Sample data for publication purposes

[Table 4.

Planning and preparation

+

Code

Planning and
preparation
{before

sxperiment)

Sub category

Sclecting &n
appropriate
sxperiment
from range of
antions

Selacting
malerials Lo be
used

Reviewing the
cxperimental
metaod
(planning)

Contextual information

Students A, C_ K and P had
onened the ‘Small Science
Experiments” app. Lhey
were reviewing the
different experiments and
discussing possible oprions.
D:alogue indicates
consideration of materisls
and campatibility with
overall topic theme (two
students are visible m Lie

inset Ezcecam).

Students BJ, R & A had
accessed the video (o
determine mater:als they
needed for their ‘candle
angina’ experimenr
Allhough (he app contained
a matenals text hist, B)
suggested they usc the
viden (duc ta bis breracy
issues the olher students
new abaut).

Students C, M & RC had
selecled the *Cold Lava
Lamp’ ¢xperiment from the
range of opt:ons. They had
checked on the availahility
ol materials, and were
reviewing the methad {two
students are visible in the

inset Egcecam)

Thumbnail image
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Recorded dialogue

"You've got 1o semember the sff we've got K . we
can do itif we haven’t got the stuft... (materizls)... (A).
QK... let’s have a look at this one... 'Use pepper to
observe surface sension’... I woncer what surface
rension is? (K, seleeting aption 20 (pansc)..

Do we have dishwashing liquid... it says we need
dishwashing hquid... ({)... Ul take a look (A)..
(pansz)..

Ve can get some from T (another student) (A)

Shall we try it then?... lecks simple enough .. (pause)...
il suys we should see g reaction.., Lhal Lis OK™ ()
(refcrring to chemistry tepic theme).

“Can we go 10 the video... it’ll be faster... (BJ)...

Bul we can read il vou... (R)... (pause). .. videu's
good... (A) (pause, video loads...)

Right... let's sez .. we need acandle... (A) (pausz)...

... Looks like a earrnt with a smring! (B7, laughing).....
And he’s almost culting hus lingers ofl” (A, Lavgliog)...
(pause)...

Yeah . and a ¥nife... and something ta cut on..
(pause)... g wsg have a board? (R)...

We can borrow Ds... he's got one™ (BJ). ..

“"(Ok... let’s sce what we need to da... (pansc)... (reads
w pthers),.. ‘[l the glass or boltle with 5 w 10
centimetres of water’ (M]...

Waat d’va think we should use? We've got a bottle AND
g glass (RC). .

Well... 1t's & jar, actually {(C)... (pause)...

Anyway... | reckoz we should use the bottle, “cos its
higger (RC)..

..And it says we need 1o be carefizl when we pour in the
oil... so that it Goesn’t mix (C)... Whs: do vou mean ‘so
it doesn’t m:x” they're both h¢uids aren’t they? Why's
that?" (RC)..




Results

How were technology scaffolds used
by students to support their learning
of basic energy science concepts?

Planning their experiments
® selecting option
e initial review of method (viability)

* selecting and organising materials

Checking and/or modifying method

® before experiment
* during experiment

* after experiment (what went wrong?
making changes)

Sharing, recording, communicating
e recording results
* sharing with others during experiments

® communicating methods & results at
plenaries

Planning and preparation (before experiment)

00:L6 637
1055

S feviewing the experimentz I methed

4 Selerting an eppropn e exporimenst trom
catians

Seleding maerials Lo be usee

Understanding and accessing the experimental method

01:1 1.48%

0127.645 0%
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CFeckirg anc monite g method durirg
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Sharing, recording or communicating

W Recarding metanns andfor resalts diring
experiments

wCommur cating methocs and ~esuits tz class
L mimsative)

Sharirz mathods o7 7250t wWith Indivicuals ar
groups cusing exparimants (formative)



Students’ use of scaffolds

Seamlessly integrated with practical work. Students made
deliberate decisions to use scaffolds based on their needs at the
time

® For mirroring methods

* As reflective prompts (where did we go wrong? why are our
results different?)

* As 'toils’ for group discussion (reflection, analysis and
evaluation, variables)

e For timely formative feedback
* For helping understand ‘the science behind the experiment'’

e For efficiently sharing and communicating methods and results



What was learnt about the design of scaffolds?

* Text-based conceptual scaffolds were infrequently accessed
and viewed by students as inaccessible. Differently designed
scaffolds needed for presenting conceptual information

e Silent videos prompted group discussion and triggered higher
order thinking such as interpretation, reflection, analysis and
evaluation (having less information was more effective)

* Student control. ‘Stepping’ videos, replaying video segments,
checking and comparing, formative - information ‘on tap’)

* Seamless integration supported sharing, communicating &
concept development (in class and beyond). Camera & video =

[ " S¥))
record and export, Apple TV, Edmodo, Facebook ‘é\\\.;gf_
'\ (U ?




Considerations for practice

The blend of learning design and digital resources supported the
school’s competency framework and teachers’ learning goals, to a
point. It supported students’ thinking, communication and self-
regulation competencies, however...

* app scaffolds were generally ineftective for conceptual learning.
Plenary sessions were essential for learning ‘correct’ science

* teachers needed a firm grounding in the science to satisfactorily
facilitate concept-building formatively during workshops and
summatively in plenaries (‘doing their homework’)

e careful scrutiny and selection of apps and planning for use
(compatible with pedagogy and learning design to support seamless
integration) -~

Q, '.: ﬁo\j—!i I)’ :
\__.: -
\o/

e robust technical infrastructure needed . )



Considerations for app developers

* understand the learning preferences and characteristics of target
audience/s

e understand the nature of curriculum and learning designs within

which the apps will be used.
e understand curriculum competency objectives

e field-test prototypes - collect and analyse data on user interaction

® incorporate accessible conceptual scaffold options

* understand that providing less information can be more effective
for supporting learning s
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Thank you for attending and do you have
any questions?

THE UNIVERSITY OF



