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DigimentorPedagogical
R & D

Principal lecturer in 
engineering Physics

• Teacher’s digital tools
• Helping colleagues
• Training, workshops 
• Pedagogical point of view

• Learning analytics
• Learning experience
• Learning outcoms

• Flipped Learning
• Online studies
• Educational videos
• Development of teaching 

methods

Sami Suhonen
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Presentation and general discussion: 
• Tools for teaching and learning online 
• Educational videos: 

• Why videos?
• How can anyone easily produce educational videos to support teaching and 

learning: different methods to produce educational videos.
• How to add interactivity to any video. 

• 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

Agenda:
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Digitalization in teaching and learning

Administration level: ”Production control system”, annual planning etc.

System level: Learning management system
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Pedagogical level:

Teacher tools and actions
to increase:
• Student activity
• Accessibility of the

studies
• Interaction
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Teaching

Learning

Studying

Pedagogical solutions:

Measurement assignments

Group work
Peer instruction
Flipped learning

Educational videos

Continuous assessment

“Learning by doing”
“Assessment as learning”

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

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 
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 
section taught using research-based instruction. 

Lecturing

Activating methods

Background
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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.

Background



2/15/2019 10Sami Suhonen

ZZZ

ZZZ

Homework
Assignmnents

𝐸 = 𝑚𝑐2𝑃 = 𝑈𝐼𝑣 =
𝑑𝑦

𝑑𝑡

???

¤ $ # !

Classroom

Worst case:
• Passive
• Alone
• Not engaged

At home:

Worst case:
• Alone
• Stuck…
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= Classroom, face-to-face time

2000 2010 2020FLIPPING

Flipped classroom/teaching
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Online teaching and 
studying

Videos

Face-to-face
teaching

(Blended learning
Flipped learning)
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TAMK
Physics:

2000-3000 
short videos

Educational videos

Flipped classroom/teaching
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Face-to-face teaching

Online teaching

Course 1 Course 2

Thermal physics

Kinematics
Power

Dynamics

Fluid mechanics

Combustion

Tilanmuutokset

Electromagnetics

Magnetic flieds

Induction

Electric current
Sensors

Heat transfer

IR radiation

Convection

Radiation safety

Radioactivity

Small particles

Spreading models

Sound

Wave mechnics
Oscillations

Maxwell equations

Energy principle

Optics

Photometry

Atomic models
Energy

Bernoulli’s principle

Electromagnetics

Friction

Thermodynamics

Atomic models

Heat pumps

Engineering
topics and  subjects,

Mathematics
Scientific Reporting 

Physics in 
TAMK

Needs of 
a degree
program
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Nursing students: 86
Answers: 74 (86 %)

Engineering students: 111
Answers: 68 (61%)

Educational video clips
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A) Theory videos to 
present the 
phenomena and 
formulas

B) Demonstrations and 
measurements

C) Homework solutions

D) Instructions for 
equipment and 
laboratory work

Educational videos
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Educational
videos

Interactivity to videos
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1)  Power Point → video clip

• Time-consuming
• Quite easy
• Rather large area
• Equations rather easy to present

• Good quality graphics
• Few animations
• Embedded video
• Easily editable in all ways
• We use this for theory video clips

Methods for producing video clips:
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2)  iPad (or any video camera) + paper

mic

• Fast
• Easy
• Large area
• Equations easy to present

• Graphics quality depends on the
person 

• Not easily editable (only clipping and 
voice-over)

• We use this for homework solution
video

Methods for producing video clips:
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3)  iPad + Explain Everything

• Faster than PP
• Quite easy
• Unlimited area or slides
• Equations more difficult to present

• Good quality graphics
• Embedded video and pictures
• Easily editable in all ways
• We use this for theory videos + 

homework solution videos

Methods for producing video clips:
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4)  Screen Capture Videos

• Good for explaining the usage

of different programs
• Possible to edit only with

video editing software
• We use for Excel (signal

processing etc.)

Methods for producing video clips:
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5)  Video Camera + Cameraman

• Cameraman needed
• Good for explaining the

proper use of laboratory
equipment

• Usually video editor is 
needed (to add clips to one
complete video)

Methods for producing video clips:
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Educational
videos

Impact?
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Educational
videos

Impact?
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Educational
videos

Impact?
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Datalogger

PhotogateSliding object

Example: Coefficient of kinetic friction using energy principle:

v0 (m/s)

0,52

1,02

1,27

1,82

x (m)

0,06

0,24

0,37

0,77

Measurement assignments
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”Learning by doing” Physics, engineering and metacognition

Students:
• Discuss and argument their suggestions for the

solution
• Evaluate peers’ suggestions and solutions

• Evaluate themselves: Am I guessing or do I 
know? 

• Find a joint solution to the problem (hopefully
based on scientific thinking…)

• If it goes wrong, they evaluate WHERE it went
wrong and why.  Helps to make thinking visible.

• If it goes wrong, it is nobody’s fault (it is the

group…)

Measurement assignments
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Measurement
Assignments
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Exercises
Meas.
Meas.

Results

Measurement Assignments

~ 25 % of the
classroom time

Every
other
week
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Measurement Assignments
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~ 100 Physics course implementations / year
~ 700 Students / year
~ 8 000 ECTS 

credits / year

”Your opinion about measurement assignments.”

Group: L K  n.a. N

M1 4 % 13 % 80 % 2 % 46

M2 2 % 13 % 83 % 2 % 46

M3 0 % 16 % 59 % 25 % 32

TF 21 % 25 % 50 % 4 % 24

EC 0 % 22 % 72 % 6 % 18

TOTAL 5 % 16 % 72 % 7 % 166

L K 

TOTAL:

Measurement Assignments
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Feature
Laboratory
measurement

Measurement
assignment

Actor:  Pair of students  Student group
Subject matter:  Familiar from theory point of view  New(ish)

Equipment:  Complicated  Usually simple
Teacher’s role:  Instruct, help, guide, evaluate  Briefing in the beginning,

 No interfering
 Evaluate, (assess)

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

 Brainstorming: 0,25 h
 Studying the background: 0,5-1 h
 Measurements: 0,5 h
 Analysing and reporting: 0,5-1 h

Learning objectives:  Carry out organized measurements
 Plan measurements
 Evaluate uncertainty
 Importance of measurements
 Deepen the understanding

 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

Sharing results  Usually only to teacher  Shared and presented to other groups
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A) Face-to-face teaching B) Face to face teaching streamed to 
distance learners (Adobe Connect)

C) Virtual classroom D)  Asynchronous online course

Studying and teaching methods
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, Week 2

, Week 3

, Week 4

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

Physics in 
TAMK
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A) Smart phone
sensors and apps

B) Video analysis
using smart
phones

C) Presenting
measurements in 
video

Measurement assignments online?
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A) Smart phone
sensors and apps

B) Video analysis
using smart
phones

C) Presenting
measurements in 
video

Measurement assignments online?
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A) Smart phone
sensors and apps

B) Video analysis
using smart
phones

C) Presenting
measurements in 
video

Measurement assignments online?
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Structure of the online implementation

Asynchronous Online Physics Courses
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Some of our latest publications:
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Thank you!

sami.suhonen@tamk.fi


