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R&D » Teacher’s digital tools
* Learning analytics - * Helping colleagues
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* Flipped Learning
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Agenda:

Presentation and general discussion:
* Tools for teac_h,ing-and learning online
 Educational videos:
\ e Why videos? -
* How can anyone easily produce educational V|deos to support teaching and
learning: different methods to produce educatlonal videos.
* How to add interactivity to any video.
e Activating students in classroom and online:
* Examples of online teaching in TAMK: Synchronous Asynchronous
* Polling apps
* Presentation of some Apps & Methods
Break (10 min)
Workshop: Hands-on training with the presented apps and tools
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Digitalization in teaching and learning

Teacher tools and a;tt’i.'pn's
to increase: ’
* Studentactivity
e Accessibility of the

studies ;!
* Interaction ’
i ; 1\\\ 3

Pedagogical level:

_\_l\/| |< TAMPERE UNIEVER SINIYS
OF APPLIED SCIENCES



Background

Pedagogical solutions:

Teaching \ e |
e ~ Measurement assighments
W_ | Studying < Educational videos
. : s
Pl “
Learning - @ Continuous assessment
-
>
« LG e Group work
oflihs Ve éf Peer instruction

“Assessment as learning” : i
Flipped learning
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Background

Improved Learning in a Large-Enrollment Lecturing
Physics Class

Louis Deslauriers,? Ellen Schelew,? Carl Wieman*t}

B
b

We compared the amounts of learning achieved using two different
instructional approaches under controlled conditions. We measured the
learning of a specific set of topics and objectives when taught by 3 hours of
traditional lecture given by an experienced highly rated instructor and 3 hours
of instruction given by a trained but inexperienced instructor using instruction
based on research in cognitive psychology and physics education. The Activating methods
comparison was made between two large sections (N = 267 and N = 271) of an
introductory undergraduate physics course. We found increased student -
attendance, higher engagement, and more than twice the learning in the i a
section taught using research-based instruction. - -
Deslauriers, L., Schelew, E., & Wieman, C. (2011). Improved learning in a large- k ki

enrollment physics class. science, 332(6031), 862-864.
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Background

50

45
40

control
MW experiment

35
30
25 -

20
15

Number of students

10

.rr|||||I

Scure on test

The design goal was to have the students spend all
their time in class engaged in deliberate practice at
“thinking scientifically” in the form of making and
testing predictions and arguments about the relevant
topics, solving problems, and critiquing their own
reasoning and that of others. All of the activities are
designed to fit together to support this goal, including
moving the simple transfer of factual knowledge
outside of class as much as possible and creating tasks
and feedback that motivate students to become fully
engaged. As the students work through these tasks,
they receive feedback from fellow students and from
the instructor. We incorporate multiple “best
instructional practices,” but we believe the educational
benefit does not come primarily from any particular
practice but rather from the integration into the overall
deliberate practice framework.

Deslauriers, L., Schelew, E., & Wieman, C. (2011). Improved learning in a large-
enrollment physics class. science, 332(6031), 862-864.
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Background
C_Iassrbo‘mf[: L

- Worst case:
~* Passive
* Alone
. Notvehgaged

At home:
Worst case:
* Alone
e Stuck...

Homework
Assignmnents

lcons: www.icons-land.com
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Flipped classroom/teaching

Student S
cognltlve processes

P - Classroom, face-to-face time
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Flipped cIassroom/teachmg

Educatlonal wdeos -

Face-to-face -
teaching
(Blended learning
Flipped learning)

Physics:

, . 2000-3000
- short videos

. Online teaching and
' studying

S

lcons: www.icons-land.com
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Physics in . 3
v | _ m < | | Electromagnetics
TAI\/I K _ el Y T JLL Induction
} s H‘ { *8 | o Heat pumps

Kinematics

Convection Y m

Engineering
topics and subjects,
Mathematics
Scientific Reporting

Needs o
a degree
program

Online teaching

rse 1
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Educational video clips
"The videﬁs have been useful for my learning.”

80 % . Engineering students: 111 '
70 % Answers: 68 (61%) )

60 %
50 % Nursing students: 86
40 % . Answers: 74 (86 %)

30 %

20 %
10 %

0%
Strongly disagree Disagree Undecided Agree Strongly agree
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Educational videos =
A) Theory V|deos to .‘

You D | 5
~ present the o ,,_M___ I—o—ﬁ
phenomena and é. o N |
formulas s 5 N
B) Demonstrationsand  |———v -
measurements EECEEEEEE -

C) Homework solutions

D) Instructions for
equipment and
laboratory work

TAMPERE NIVERSITY .
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Etsi (googlaa) kyseisen anturin Q t.
datalehti ja selvita, milla taajuus- ues Ions

alueella anturi pystyy mittaamaan.

Mita tapahtuu, jos mittaat ilmisita, d H h

joiden taajuus on suurempi kuin ) Create Wlt

anturin taajuusvaste? :
PlayPosit

ittaus

alibrointi, mittaustapahtuma ja mittausdatan kasittely Ex. ..

Educational
, vid‘eos '

Interactivity to videos

Questions at certain time instants.

TAMPERE NIVERSITY .
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Methods for producing video clips:

1) Power_Pointé-video c'I'i»p |

* Time-consuming
* Quite easy
s Suoraviivainen liike ‘' » ° Rather Iarge area

1. Keskinopeus:

| * Equations rather easy to present

Xz = —2,0 m

e Good quality graphics
B SEON * Few animations
L. e Embedded video
* Easily editable in all ways
* We use this for theory video clips

TAMPERE UNIVERSITY :
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Methods for producing video clips:

2) iPad (or any V|deo camera)‘:+ paper‘

ALK

TAMPERE UNIVERSITY .
OF APPLIED SCIENCES

Fast

Easye = o

Large"a'rea '

Equations easy to present

Graphics ,qUaIity depends on the

~ person ©

Not easily editable (only clipping and
voice-over)

We use this for homework solution
video

Sami Suhonen



Methods for producing video clips:

3) iPad + Ex‘plé'in E:verything' |
- _ ‘ E— ‘ . e Faster than PP
ol _.Hgﬂ.’l.ﬂ j ___‘ ‘“ - ‘Qu’ite easy |
 Unlimited area or slides
e Equations more difficult to present

v

e Good quality graphics
 Embedded video and pictures
~ * Easily editable in all ways
* We use this for theory videos +
homework solution videos

-
’
“
A
@
L
f
<
-
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Methods for producing video clips:
4) Screen Capture Videos

* Good for explaining the usage
of different programs

Vernier Format 2

Untitled.cbl 16.9.2011 16:01:59 1 g Possible to edit Only with

Remote Data

Time Acceleration .

video editing software
»  We use for Excel (signal
processing etc.)

S a

0 -0,06245
0,1 -0,0079
0,2 -0,0079
0,3 -0,0079
0,4 -0,0079
0,5 -0,0079
0,6 -0,0079
0,7 -0,06245

TAMPERE UNIVERSITY :
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Methods for producing video clips:

5) Video Camera +V‘V_Ca'meramanx

~« Cameraman needed
» Good for explaining the
proper use of laboratory
equipment
* Usually video editor is
needed (to add clips to one
complete video)

TAMPERE UNIVERSITY 5 g
_\_l\ | |< ' Sami Suhonen
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Includes two students who had
watched all video clips 3-9 times —
unlike the others

80 % - ~ ~ ~ / |

70 % - | 2% 23
|

60 % - The two students

P removed.

90 % - 37 %; 43

Educational |
videos

40 % - é ‘ 49 %: 21
30 0/0 | ‘ -

|40 %; 36

o ‘ 34 %:; 35 32 %: 16
23 %:; 20

Average Percentage of
Videos Wached

Impact?
10 % -

0% -

TAMPERE UNIVERSITY :
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e Traditional instruction
¢ Video instruction

Work 1

Educational K&l

videos

Work 2

Impact? (IR-radiation)

0 15 30 45 60 75 90 105 120 135 150

Time (min)
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ALK

Educational
videos

Impact?

1) The videos quickened starting of the
laboratory work.

Strongly agree
Adree
Undecided J§ 2%
Disagree | 0%
Strongly disagree | 0%

0% 20% 40% ©60% 80%

2) The videos made the measurements
easier to accomplish.

Strongly agree

Agree

Undecided
Disagree | 0%
Strongly disagree | 0%

0% 20% 40% 60% 80%

3) Watching video instructions took more
time than written instructions.

Strongly agree | 0%
Agree 7 %
Undecided 24 %
Disagree 37 %
Strongly disagree 32%

0% 20% 40% 60 %

TAMPERE UNIVERSITY
OF APPLIED SCIENCES

4) Watching videos is better than written
instructions.

Strongly agree

Agree

Undecided
Disagree §} 2%
Strongly disagree 2%

0% 20% 40% 60% 80%

Sami Suhonen




Measurement assignments

Example: Coefficient of kinetic friction using energy principle:

/- G )
i e 0 I A —

e | A '

Datalogger

Sliding object Photogate

TAMPERE UNIVERSITY ¢
_\_l\ | |< | Sami Suhonen
OF APPLIED SCIENCES P



l\/leasurement aSS|gnments

Learnlng by domg | Physics, engmeermg and metacognition

Students:
~* Discuss and argument thelr suggestions for the

solution

* Evaluate peers’ suggestions and solutions

e Evaluate themselves: Am | guessing or do |
know? |

* Find a joint solution to the problem (hopefully
based on scientific thinking...)

e |fit goes wrong, they evaluate WHERE it went
wrong and why. Helps to make thinking visible.

* |f it goes wrong, it is nobody’s fault (it is the

group...)

_\_l\/|_|< TAMPERE UNIVERSITY Sami Suhonen
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Measurement
Assignme

NI .

| > © |032/1:i3 L
_
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Measurement Assignments

I I N R A
910 | | Conceptual | | | _____
(1041 | [lecture | [ linstructions & | [
1112 | [Bxreises | | | Meas. | ISOENSN
1213 | | | leercse [ | Meas. | i
1314 | | | | Exercse | ) Results &1l

€ oy | N[

N
~ 25 % of the

classroom time

TAMPERE UNIVERSITY :
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Measurement Assignments

- Task | | Assessed

" Measurement | | Group
Week exam Individual
Measurement Group
Week exam T Individual
Measurement ] Group

Week exam 1 Individual
Final Examination Individual
Total:

_\_l\/|_|< TAMPERE UNIVERSITY Sami Suhonen
OF APPLIED SCIENCES o



Measurement Assignments

"Your opinion about measurement assignments.”
Group: ® S © n.a.

M1 4 % 13 % 80 % 2 %
M2 2 % 13 % 83 % 2%
M3 0 % 16 % 59 % 25 %
TF 21 % 25 % 50 % 4 %

0 % 22 % 2% 6 %

TAMPERE UNIVERSITY :
_\_l\ | |< Sami Suhonen
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Laboratory Measurement
measurement assignment

T = Pair of students
Subject matter: = Familiar from theory point of view

= Complicated

Teacher’s role: = |Instruct, help, guide, evaluate

Time scale: Measurements: 3 h
Reporting: 5-10 h
Time ~ few weeks

Learning objectives: Carry out organized measurements

Plan measurements

Evaluate uncertainty

Importance of measurements

Deepen the understanding

Sharing results

/I | TAMPERE UNIVERSITY
OF APPLIED SCIENCES

= Usually only to teacher

= Student group
= New(ish)

Usually simple

Briefing in the beginning,
No interfering

Evaluate, (assess)

Brainstorming: 0,25 h
Studying the background: 0,5-1 h
Measurements: 0,5 h
Analysing and reporting: 0,5-1 h
Construct and deepen the understanding of the
topic.
= Peer work, team work.
Evaluate own understanding of the subject matter.
Evaluate peers’ understanding of the subject matter

Shared and presented to other groups

Sami Suhonen




Studying and teaching methods

i B) Face to face teaching streamed to

. A) Face-to-face teaching
ﬂ & distance learners (Adobe Connect)

&
2
T

12

C) Virtual classroom D) Asynchronous online course

IS
o
Q
o
c
o
0
c
o
Q
=
=
<
%)
c
o
o
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Physics in
TAMK

Tutkintoon johtava koulutus Tekniikan ja likenteen ala Flementary Engineering Physics: MECHANICS (3 ects)

Physics online courses:

* All theory courses are
also offered online.

* The first laboratory
course “Basics of
measuring and scientific
reporting” is being
converted

* Asynchronous

 Scheduled at week level

ALK

TAMPERE UNIVERSITY
OF APPLIED SCIENCES

Aloitussivu

Sivuston seuranta
Nykyinen kurssi
Elementary Engineering Physics:
MECHANICS (3 ects)
Osallistujat
Osaamismerkit
» Yleinen
> Kinematics
Force and Newton's laws
Work and Energy
Linear mo ntum and impulse
Circular motion
» Rotational motion
Aihe 7
Aihe 8
Aihe 9
Aihe 10

» Omat kurssini

7 Kurssin yllépito

¢ Muokkaustila padile
& Muokkaa asetuksia
» Kayttajahallinta

Y suodattimet
Raportit

B3 Arvioinnit
Osaamismerkit

P Varmuuskopiointi

% Palauta

& Tuo

© Noliaa

Kysymyspankki

Kinematics, Week 2

This section provides you an infroduction to one-dimensional kinematics, how motion can be analysed starting
from the information of position in time.

The nature of the phenomena, the essential quantities and models used as well as the practical graphical
interpretations are approached via conceptual questions, theory videos,

video analysis fechniques and exercises.

This section deals with interactions between bodies, and different types of forces acting on then. Newton's
Laws of Motion are the essential tools to describe and predict how objects move.

You will learn how to draw free body diagrams of the forces and how to form equations of motion based on
the diagrams. The set of equations is then solved to find out, how the objests move (accelerations, forces efc).
Friction and friction coefficients are also studied.

This section provides you the tools to use work and energy to solve problems in mechanics.

It starts with an intfroduction to the connection of work and energy, then intfroduces the definitions of work,
power and efficiency with example calclations of different cases and ends up with the energy principles for
mechanical energy.

Sami Suhonen




Measurement assignments online?

A) Smart_phoh'e"
sensors and apps

B) Video analysis
using smart
phones

C) Presenting _
measurements in
video

Fig. 5. An exemplary acceleration measurement of a lift and its analysis. Measured with Samsung
Galaxy S4 Zoom and “Accelerometer Monitor” applet.

TAMPERE UNIVERSITY :
_\_l\ | |< Sami Suhonen
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Measurement assignments online?

) Smart_phoh'e"
sensors and apps

B) Video analysis
using smart
phones

C) Presenting :
measurements in
video

TAMPERE UNIVERSITY :
_\_l\ | |< Sami Suhonen
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Measurement assignments online?

'+ Liukukitkan mittaustehtava 3

: ; i ) < 0
o o L AN AN
A) Smart phone | VR 30 (o P——,

sensors and apps | Tauluviivain:
. . e — i = — Kiekon liukuma
B) Vldeo analySIS | ) : O matka mitataan
using smart < \ talla.
phones : Valoportti:‘
. Mittaa Q = a Datal i
C) Presentlng - lahténopeuden / SRS
measurements in A= ) Nayttaa ja tallentaa
: > ‘ valoportin

video - " ‘ o - f tuottaman
: 90} lahtonopeuden
o : (nopeus portin

l‘évi?’A -

[ ]
Il o« o043/134 o = Bt

TAMPERE NIVERSITY .
—\_|\| |< > 3 ' Sami Suhonen
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Asynchronous Online Physics Courses

ALK

. Structure of the online implementation

Studying Studying

Enrolling
Groups
formed

Scheduling

TAMPERE UNIVERSITY
OF APPLIED SCIENCES

Package 1

Package 2
Content
Package 5
Content
Package 6
Final assessm.

Meas. Week Meas. Final
assignm. exam assignm.| exam
|

7 weeks: course contents

8 weeks: total course duration

Sami Suhonen



Asynchronous Online Physics Courses

IoN

L
2
2
o
—
pd
Ll
—
prd
o
&

imp

Structure of the online
lement

ALK

1. Conceptual multiple
choice questions.

2. Lecture (Adobe
Connect) and/or
Lecture video
recording.

3. Homework
exercises supported
by exemplary material
with solutions.

4. Algebra-based
group assignment.

CONTENT PACKAGE 2

TAMPERE UNIVERSITY
OF APPLIED SCIENCES

1. Conceptual multiple
choice questions.

2. Lecture (Adobe
Connect) and/or
Lecture video
recording.

3. Homework
exercises supported
by exemplary material
with solutions.

4. Algebra-based
group assignment.

5. Measurement
assignment.

Week 16 Week1l5 Week14

Week 18 Week 17

APRIL

6] Course
begins

KINEMATICS I\/Ieasure ent

assignment open
Chat 20-21 Chat 20-21

S ..
Week|lexam
Chat 20-21 Chat 20-21
a a —— T —————»

Measurement

DYNAMICS )
assignmentopen
Chat 20-21 Chat 20-21
- Y PRINCIPLE Week exam
Chat 20-21 Chat 20-21

Sami Suhonen
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" Thank you!

sami.suhonen@tamk.fi
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