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Introduc*on 
This deliverable reports the two main training events of acaSTEMy-project, namely the Train The Trainers 
(TTT). These two workshops were held 2.12.2024 and 29.1.2025, both as online training through zoom 
mee+ng. TTT call and recruitment was published via project partners and their intra for STEM educa+on 
teacher educators and researchers. TTT was arranged open access to all interested on the topic. The overall 
goal was to share exper+se and experiences on digital technologies in educa+on and teacher training.  

Workshop design and arrangements 
TTT arrangements were conducted mainly by the leading beneficiary (UEF). The work for Train the Trainers 
planning was postponed due to pushback of Task 2.1. and 3.1. and therefore, not enough informa+on was 
available from the survey to finalize the plans of TTT before Summer 2024 in +me for Autumn 2024 
implementa+on. However, the work for TTT planning was ongoing process, and once the synthesis from the 
Tasks 2.1. and 3.1. was available, the syllabus of the first workshop was discussed during the consor+um 
mee+ng in Split (October 2024) and a design workshop was held where the partners discussed the following 
themes and needs for Train The Trainer development: 

Contents 

• What could be the key skills to learn in the TTT sessions? 

• What could be the best approach for going through the themes in TTT? 

• How would the teachers in your country be interested to par+cipate and learn? 

• How to implement different parts of TTT? 

• Do we need more knowledge or prac+ce u+lizing the learning environments to their full poten+al?  

• Think about how we can integrate the skills/methods/tools to prac+ce. 

 

Applica.ons or tools to be included: 

• What kind of problems there are in the STEM subject? 

• How would you tackle these problems with a digital applica+on / tool? 

 

E-Assessment and E-Tes.ng 

• What are the ways of E-Assessment and E-Tes+ng you have used so far?  

• What are the benefits? 

• What kind of new E-Assessment methods would you like to learn?  
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As the result of these discussion, the UEF team proposed a framework for the Train the Trainers (Figure 1). 
This framework was then agreed across the consor+um. The framework guided the following design work 
of the TTT syllabus and workshop details. 

 

Figure 1. Train the Trainers framework. 

Instead of autumn 2024 implementa+on, the first TTT workshop was agreed to be held in 2.12.2024 
instead. This postpone turned to be a good choice as the teacher educa+on staff members had much more 
+me to par+cipate on intensive training in the end of semester instead of start of semester. 

For the first workshop interes+ng keynote speakers were invited from the known exper+se pool of 
digitaliza+on. Fortunately, Dr. Vesa Paajanen agreed to speak about his exper+se area of learning analy+cs 
in learning management systems, Taina Rytkönen-Suontausta presented peer assessment tools and Andreas 
Fischer, from one of our Associated Partners ThingLink gave us a tour of their immersive learning tool. 
Revised, final programme (see Annex 1) was agreed few weeks before the workshop by all partners. 

The Arrangements for the next workshop started right a^er the first workshop was finished. All the 
par+cipants answered a +ming survey and the best overall date was set to 29.1.2025. In addi+on, all the 
par+cipants in the first TTT was asked for feedback and sugges+ons of what could be the syllabus of the 
second TTT. Few sugges+ons about AI in educa+on, and more hands-on +me for e-learning module 
development were raised. The finalized programme of the second TTT workshop (see Annex 3) was agreed 
and sent to the partners to share the informa+on with relevant audience and par+cipants. 

Target audience 
TTT was planned to keep in mind that the par+cipants already have some knowledge and competence on 
teaching and learning in digital environment. However, the target audience was much wider, considering all 
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the STEM teacher educa+on staff, including teachers and researchers in all the partner universi+es and their 
networks. 

1st workshop par+cipants 
37 par+cipants were from all the partner countries. Females 22 and males 15. Most of the par+cipants were 
STEM teacher educa+on staff members or researchers. 

2nd workshop par+cipants 
26 Par+cipants were from all the partner countries. Females 16 and males 10. Most of the par+cipants were 
STEM teacher educa+on staff members or researchers.  

Workshop syllabi and details 
This sec+on provides and overview of the two Train the Trainer online workshop syllabi, focusing on the 
Aims, Objec+ves, Ac+vi+es and Reflec+on (Table 1 and Table 2). 

As a pre-assignment before the first workshop, par+cipants were invited to join the acaSTEMy Train the 
Trainers test environment hbps://stem-digimanual/bt where all the materials of the training will be shared. 
This environment is open access for guest users to learn about digital tools and resources for teacher 
educa+on. 

1st workshop 2.12.2024 
Table 1. Overview of TTT 1 workshop syllabus 

Aim Objec*ves Ac*vity/ tasks / 
assignment 

Reflec*on / Feedback 

Introduce the acaSTEMy 
test environment 

- To introduce the 
acaSTEMy test 
environment and 
digicampus.fi 
Moodle. 

Pre-assignment: Log in to 
digicampus.fi Moodle 
environment and 
acaSTEMy test pla@orm. 
Get to know different 
acEviEes in there. 

ParEcipants were provided 
possibility to ask quesEon 
on implemenEng tools 
provided in the pla@orm 
aHer the TTT session. 
 
 

Introduce Learning 
analyEcs as part of digital 
learning 

- To develop awareness 
of different learning 
analytics theoretical 
framework 

- Identify different 
methods and logging 
of Moodle learning 
analytics 

Keynote and pracEcal 
examples by Dr. Vesa 
Paajanen (UEF) 

QuesEons and comments 
from the audience. 

Introduce peer assessment 
as part of digital learning 

- To introduce 
workshop activity in 
Moodle 

- To apply workshop 
activity as 
asynchronous peer 
assessment as part of 

Keynote and pracEcal 
examples by Taina 
Rytkönen-Suontausta 
(UEF) 

QuesEons and comments 
from the audience. 
ClarificaEons of the 
requirements and barriers 
of using the workshop tool 
in asynchronous study 
units were idenEfied. 
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modules and learning 
units in the project. 

Introduce ThingLink 
immersive digital learning 
tools 

- To identify the needs 
of immersive 
presenting tool 
attributes for the 
project 

- To apply AI scenario 
building tool for 
STEM teacher 
education practices 

Keynote and pracEcal 
examples by Andreas 
Fischer (ThingLink) 

QuesEons and comments 
from the audience. 
Discussion about the 
diagnosEcs assessment 
and learning analyEcs 
possibiliEes. In addiEon, 
Eps for embedding and 
linking with Moodle were 
provided aHer quesEons. 

Walkthrough of the 
acaSTEMy test 
environment 

- To introduce the test 
environment 

- To provide 
participants with 
practical tools 

PresentaEon of the 
environment by Jori 
Manner (UEF) 

The pla@orm was found 
clear, with no more 
comments at this stage. 

Co-development of 
modules 

- To understand the 
sustainability and 
accessibility of the 
modules under 
development. 

- To share knowledge 
and practices across 
consortium 

Working in Groups: 
module co-development 
towards sustainable micro-
credenEals 

Partners expressed that 
more Eme for 
collaboraEon is needed. 

Introduce current draH of 
e-manual 

- Get perspectives from 
the partners about 
the e-manual 
development. 

The current draH of the e-
manual was described and 
presented by Justus 
Kinnunen (UEF) 

No feedback or comments 
at this stage. 

 

Between the workshops, partners had an opportunity to ask ques+ons about what the current barriers and 
challenges for digital learning implementa+ons are. In addi+on, they had two mid-assignments between the 
workshops: 1. Discuss the e-manual dra^ and provide key points of what resources and pedagogical 
approaches the e-manual should cover, and what structural sugges+ons for e-manual they would like to 
propose. The first assignment is reported in D3.2 (e-manual). 2. Create a dra^ of their first MCC learning 
unit (Task 4.5): transversal, digitaliza+on, diversity & inclusion, green deal, health & medicine. Partners 
presented their best prac+ces for their first dra^s of MCC learning units in different ways. For example, the 
digitaliza+on learning unit was presented in a flowchart form, describing the overall learning unit structure 
(Figure 2) and the Diversity and Inclusion learning unit was structured in the Moodle environment with 
different ac+vi+es already developed and visible (Figures 3-5). 
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Figure 2. Overall flowchart structure of digitaliza+on learning unit planned between the TTT workshops 
(UEF). 
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Figure 3. Dra^ of the introduc+on to learning unit of Diversity and Inclusion (LMU)  
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Figure 4. Dra^ of the assignments in the learning unit of Diversity and Inclusion (LMU)  
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Figure 6. Example of approaching theory-prac+ce gap in the learning unit of Diversity and Inclusion (LMU) 
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2nd workshop 29.1.2025 
Table 1. Overview of TTT 2 workshop syllabus 

Aim Objec*ves Ac*vity/ tasks / 
assignment 

Reflec*on / Feedback 

Introduce latest 
advancements of AI in 
educaEon 

- To develop awareness 
of different AI 
approaches in digital 
learning 

- To understand what 
the challenges, 
barriers and 
possibilities of AI are 

- To apply latest AI 
tools for acaSTEMy 
teaching-learning 

Keynote and pracEcal 
examples by Prof. Teemu 
Valtonen (UEF) 

QuesEons and comments 
from the audience. 
ParEcipants provided at 
least 3 new AI tools for the 
pool of technologies. 

Introduce acaSTEMy MCC 
structure in Moodle 

- Briefly introduce 
project staff how the 
MCCs and learning 
units could be utilized 
in Moodle 

Subcourse tool 
presented and the 
overall structure 
explained and 
demonstrated by Dr. 
Anssi Salonen (UEF) 

No quesEons or comments 
on structure. Project 
coordinator (UT) proposed 
that the overall structure 
needs to be once more 
explained in separate 
meeEng for everyone. 

ImplementaEons of 
learning unit 
online materials 

- To share knowledge 
and best practices 
across consortium 

Short presentaEons on 
asynchronous 
implementaEons of 
learning unit 
online materials by each 
learning unit leaders and 
teams (UEF, UT, LMU 
ELTE, IE-Ulisboa) 

Teams presented the 
implementaEons in various 
ways. Some showed the 
structure as flowchart, some 
illustrated the overall 
structure and some 
concentrated on single 
acEviEes or content of their 
units. 

Learning unit development 
towards sustainable micro-
credenEals 

- To understand the 
sustainability and 
accessibility of the 
modules under 
development. 

- To develop further 
asynchronous, 
assessment, and 
interaction activities 
of the acaSTEMy 
Micro-credentials. 

Working in groups, 
sharing best pracEces 
across learning units. 
Ge_ng to know other 
learning unit pracEces. 
Co-developing the 
learning units further. 

Each learning unit teams 
represented some new 
insight that they just 
learned during this TTT 
workshop. Most of the 
parEcipants expressed that 
it is important to see how 
others have created their 
units and see the actual 
pracEcal acEviEes in Moodle 
environment. Teams were in 
different phases of the 
development. Thus, creaEng 
a flowchart of the units 
were considered important. 
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Workshop Outcomes and follow-up 
Par+cipants in the Train the Trainers program were introduced to a centralized plahorm that integrated 
various digital tools through pre-assignments, keynote presenta+ons, and group work ac+vi+es. The 
plahorm was well-received, with par+cipants appreciated the prac+cal tools provided. 

The keynote presenta+ons gathered posi+ve feedback, being described as both useful and relevant to 
current educa+onal prac+ces. The introduc+on of AI tools and immersive learning technologies offered 
valuable insights, broadening par+cipants' understanding of innova+ve teaching methods. Peer-to-peer 
sharing and team presenta+ons further highlighted crea+ve approaches to teaching and learning, while the 
interac+ve workshops fostered ac+ve par+cipa+on and meaningful knowledge exchange. 

Par+cipants gained hands-on experience using different digital tools. During these ac+vi+es, challenges and 
barriers related to asynchronous peer assessment were iden+fied, par+cularly around the need for clear 
criteria and rubrics. The sessions also emphasized AI’s poten+al in educa+on and the importance of 
developing sustainable, accessible learning modules. Sharing diverse implementa+on methods across teams 
provided valuable perspec+ves on structuring effec+ve learning units. 

Feedback indicated a strong desire for more +me dedicated to collabora+on during module and learning 
unit development. Par+cipants expressed the need for guidance on the use of specific digital tools. 
Addi+onally, further clarifica+on of the overall structure of the Micro-Creden+als (MCCs) was requested. To 
address this, par+cipants suggested crea+ng a flowchart to visualize the development process of learning 
units. The opportunity to ask ques+ons and engage in discussions was highly appreciated. These insights 
and sugges+ons will be considered in planning the next steps. 

 
acaSTEMy test and share Moodle-environment 
For the Train the Trainers a Moodle environment was created to learn, share, test and reflect different 
digital learning ac+vi+es. This hbps://stem-digimanual/bt plahorm is now open for all guests to join. The 
plahorm (Figure 6) will serve as learning plahorm, but also as a tes+ng environment for the project 
partners.  
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Figure 6. acaSTEMy Train the Trainers learn, test and share plahorm. 

 

Slides and video-recordings 
TTT 1 keynote speaker Dr. Vesa Paajanen slides are provided in Annex 2. The second and third keynotes did 
not have any slides to provide, but they shared their screens during the zoom mee+ng to provide much 
more prac+cal perspec+ve on their topic. The video recording of the TTT1 can be found open-access on 
acaSTEMy YouTube-channel and straight link to the video is here: hbps://youtu.be/lXs-OsVYY2I   

TTT 2 keynote speaker Prof. Teemu Valtonen slides are provided in Annex 4. The video recording of the TTT2 
can be found open-access on acaSTEMy YouTube-channel and straight link to the video is here: 
hbps://youtu.be/6tAlUR_GhH8    

Follow-up and helpdesk-hours 
The Train the Trainers sessions marked an important step in equipping par+cipants with the founda+onal 
knowledge and tools necessary for developing high-quality teaching-learning modules (Task 4.1) and micro-
creden+al learning units (Task 4.3-4.4). The interac+ve nature of the sessions fostered collabora+on and 
introduced innova+ve approaches to digital educa+on. However, we recognize that short training sessions 
alone are not sufficient for comprehensive mastery of the tools and concepts introduced. 

To address this, we will be offering bi-weekly 30-minute help desk sessions to provide con+nuous support. 
These sessions will serve as a plahorm for par+cipants to ask ques+ons, troubleshoot challenges, and 
receive guidance on module and learning unit development. This ongoing support aims to bridge any gaps 
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le^ by the ini+al training and ensure par+cipants have the resources they need to apply their knowledge 
effec+vely. 

This aims to give prac+cal support while ensuring that par+cipants can confidently apply what they’ve 
learned. By fostering a con+nuous learning environment, we aim to facilitate the successful development of 
robust, accessible, and sustainable learning units.  
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Annex 1. Programme of the first TTT workshop 
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Annex 2. Keynote slides of the First TTT workshop 
 

 
UEF// University of Eastern Finland

acaSTEMy LEARNING ANALYTICS
– Train the trainers -workshop

Vesa Paajanen, UNIVERSITY OF EASTERN FINLAND, 2.12.2024
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UEF// University of Eastern Finland

UEF// University of Eastern Finland

Guy Collageguy

Wil do what the teacher ask

Get  stressed, if instruction is 
unclear

Miss school type education

Rita Researcher

Highly motivated

Wants to focus

Know all the basics already

Wes Workingman

Work related limitation for 
study work

Prior knowledge

Forgotten learning skills

Urin Undecided

Do not know, what he wants

Weak learning results

Can get motivated, when find 
interesting study content
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UEF// University of Eastern Finland

Credits 
and degrees

Which factors help 
students to reach their 
learning goals? 

Which factors prevent / 
slow down the study 
work?

UEF// University of Eastern Finland

KuopioJoensuuYear 2016
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UEF// University of Eastern Finland

How can we find and help the students 
with challengers?

Problem
No course progress Can student find the course platform and assigments?

Is student willing to study the course?
Slow course progress Is student too busy for the schedule?

Is student doing too much work for assignments?
Is the timetable of the course easy to find?

Low scores Has students misunderstood the assignment?
Is the importance of assignments clearly described in the 
LMS?
Does student have access into assignments scores / 
feedback / model answers

UEF// University of Eastern Finland

What is learning analytics?

“the measurement, collection, analysis and 
reporting of data about learners and their contexts, 

for purposes of understanding  and  optimizing  
learning  and  the  environments  in  which  it  

occurs”

SOLAR 2011 Call  for  papers  of  the  1st  international  conference  on  Learning  Analytics  &  Knowledge
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UEF// University of Eastern Finland

Steps of learning analytics
da

ta • Information from 
learning 
environment and 
student

• Interactivity, 
learning results

an
al

ys
e • Matematical / 

scientific formula
• Data cleaning, 

transformation, 
modelling

re
po

rt • Overview of 
analyses

• Graphical 
presentation of 
study progress

co
ns

eq
ue

nc
es • Report based 

acts on course
• Scaffolding for 

the study work

Mougiakou et al 2023 Learning Analytics. In: Educational Data Analytics for Teachers and School 
Leaders. Advances in Analytics for Learning and Teaching. Springer, Cham.

UEF// University of Eastern Finland

Act

Data

measurementanalyses

report

What are we 
measuring?
What this data 
should present?

Learning analytics is a cyclic process

How we intervent into 
the behaviour?
Does it have any 
effect?

• Recommendations
• Guidance
• Self-reflection
• Self-regulation

• Learning results
• Study activity
• Interactivity
• Attitudes
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UEF// University of Eastern Finland

Reasons to use Learning analytics on the 
course level

Detection of challenges
Early interventions Personal quidance

Realtime tracking of assignments
Self evaluation of workload Cost and benefits

Learning outcomes of the course
Workload modelling How to evaluate study work?

Use of course content
Best practices How does this help students?

UEF// University of Eastern Finland

Analytics is simple

0
10
20
30
40
50
60
70
80
90

100

0 20 40 60 80 100

Pa
ss

-r
at

e 
(%

)

Number of students

One relatively large student 
group had higher drop-out-rate

I had onsite meetings with all 
other large student groups

Test, if pass-rate can be 
increased with interactivity
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UEF// University of Eastern Finland

Data & measurement
Moodle offers raw and ready-made analytics for teachers:
1. Log files (far from user friendly)
2. Reports
3. Completion tracking

Remember, that some parameters outside Moodle use could 
also be useful
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UEF// University of Eastern Finland

Log files

date User Course 
module

Module 
class

User acts computer?

Events in 
chronological 
order

Users, modules, days etc

A typical log 
file contain 

5000 - 
500000 
rows of 

data

UEF// University of Eastern Finland

Reports
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UEF// University of Eastern Finland

Are these useful?

A

Activity report
Course participation
Activity completion
Statistics
Grades chart
Content accesses
Number of active students
Hits distribution
Event monitoring rules

UEF// University of Eastern Finland

Activity completion

How many activity is 
finnished

When the activities 
has been done?
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UEF// University of Eastern Finland

Activity distribution

Moodle
• Activity distribution
• Slow, cannot be 

saved

Text editor
• Copy/paste
• Losing day-based 

information

Excel-macro
• Organizing 

information
• Name 

modifications 
(surname first 
name)

Finding the 
students at risk
• Warning messages
• Low activity (<50% 

average)

UEF// University of Eastern Finland

Complementation tracking



 
acaSTEMy – Teacher Academy 2023-2026 
Deliverable 3.1. 
 

 

 
 
 
 
 
 
 
Funded by the European Union. Neither the European Union nor the European Educa5on and Culture Execu5ve Agency (EACEA) can be held 
responsible for the content of this publica5on. 26 

 
UEF// University of Eastern Finland

Traffic control
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Reliable data
Criterion Meaning Challenges

Completeness No gaps in the information Are several students using the 
same ID

Consistency Information can be combined Can we get the date in the same 
format

Accuracy Information is right and describe 
what it should demonstrate.

Has student rewatched video to 
learn more or because of 
network problems?

Timelines Information available on the 
right time

Total activity is not available 
before the course ends.

Validity Data can be justified well and it 
describe the reality

How to check the errors of the 
data?

Uniqueness Information does not have 
duplicates

When student log in in LMS and 
start activity, Log file wil have 2 
lines of information.

UEF// University of Eastern Finland

Activity distribution: problems with 
warning messages ▪ Activity distribution gives a list of 

student who have not used 
Moodle within the last week. 

▪ This list was compared with 
students below 50 % average 
activity.

▪ Low activity has a steady number 
of students whereas list of 
students at risk of dropout had 
almost every students during 
several weeks.

▪ Periodical activity is common in 
this master level course.
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How to detect the students dropping 
out?
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▪ Moodle can send teacher a list of 
students not used the LMS within 
last month. 

▪ The number of students in this 
“students at risk” is drastically 
smaller than in lists of low-activity 
or “off-line for one week” 

▪ Even worse, it contain students 
who has been active earlier 
during the semester.

▪ Therefore, teacher actions are 
needed not only to send the 
messages but also evaluate the 
activity of each students.

UEF// University of Eastern Finland

Activity distribution: Validity problem
▪ Activity distribution calculate on 

how many days student has used 
the LMS. 

▪ In some measurements, active 
days has negative value, which is 
naturally impossible.

▪ Therefore, Moodle calculations 
give guiding and approximate 
information, but it is not a valid 
method for all purposes.0
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All LMS activity: Accuracy problem

R² = 0,7812
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Course activity : hits

▪ In spring 2023 I followed activity 
of 68 students weekly with activity 
distribution.

▪ Activity distribution give 
information on all LMS activity 
(Hits), Opened material and active 
days

▪ Activity in individual course 
elements was measured with 
course participation and used for 
sum to calculate use of all 
material

▪ Moodle calculations differentiated 
between ways of measurementsOpened material = hits

Log information = hits

UEF// University of Eastern Finland

PASSED COURSE
CREDITS
AND DEGREES

assignmentsStudy 
regularity

Social 
learning

Self-testing Use of LMS
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Case: 

Learning analysis on 1st year bioscience studies:
• LMS log data
• Static data (sex, study years, study focus, campus)
• Participation on interactive elements of the 

course
• Learning outcome
• Correlations + regressions

UEF// University of Eastern Finland

Summative & formative assignments

Summative

• “old tradition” easy for teacher
• Control & distrust

• Limited ways to test
• Lack of feedback
• Order of “knowledge”

• Bulimia pedagogy

Formative

• Time consuming
• Authority & cheating

• Freedom of arrangements
• Feedback & discussions
• Assessment as a part of learning

• Empower & guidance

Failure? Welcome next year

Failure in A+B+C?
Welcome next year

Failure in a single 
assignment?
Try again!
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Blended vs onsite course
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SUMMATIVE

UEF// University of Eastern Finland

Summative:
Resources,
tasks

SUMMATIVE
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Procastination
problem
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Time related challenges can be 
measured by many ways
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Results: Assessments & pass-rate
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▪ When the course has exam assignments 
20 % of students get high grade

▪ Replacing the examinations with essays 
and feedback doubles the proportion of 
students reaching high scores in the 
course.

▪ In formatively assessed courses, 
students used 70 % more LMS and 
studied 3 times more (also the low score 
students) for which high scores are 
caused by harder study work.

FORMATIVE

UEF// University of Eastern Finland

Assessments & LMS activity

▪ LMS activity is usually high on 
the night before the 
examination (bulimia pedagogy)

▪ When exams are removed, daily 
LMS activity becomes steadier, 
but there is a clear fade out of 
course activity

▪ In both cases students failing 
the course have less activity on 
the course

FORMATIVE
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“The μ-opioid receptor consists of alpha 
helixes, which are stabilized by hydrogen 
bonds inside the polypeptide chain.”“The corkscrew-like parts of the μ-opioid 

receptor are alpha helixes found in the 
secondary structures of proteins. Alpha 
helixes consist of only one polypeptide 
chain, between which hydrogen bonds are 
formed. Bonds are formed between the NH 
and CO groups of every fourth amino acid, 
strengthening the helix structure. Each 
thread contains about 3.6 amino acids, 
which allows the alpha-helix to reach a 
corkscrew-like thread. With hydrogen 
bonds, corkscrew-like structures hold 
together and are able to participate in 
protein functions in the body, such as 
accelerating chemical reactions and 
transporting substances.”

Writing as a learning process

“The corkscrew-like structures of the μ-
opioid receptor are alpha helixes found in 
the secondary structures of proteins. Alpha 
helixes consist of only one polypeptide 
chain, between which hydrogen bonds are 
formed. Bonds are formed between the NH 
and CO groups of every fourth amino acid, 
strengthening the structure of the helix. 
Each thread contains about 3.6 amino acids, 
which allows the alpha-helix to reach a 
corkscrew-like thread. With hydrogen 
bonds, corkscrew-like structures hold 
together and are able to participate in 
protein functions in the body, such as 
accelerating chemical reactions and 
transporting substances.”

Started
16/9 at 16:06
edited
3/10 at 16:03 edited

4/10 at 20:10

edited
4/10 at 20:16 edited

5/10 at 17:07

edited
6/10 at 18:57

edited+submitted
9/10 at 14:50

“The corkscrew-like structures of the μ-
opioid receptor are alpha helixes found in 
the secondary structures of proteins. Alpha 
helixes consist of only one polypeptide 
chain, between which hydrogen bonds are 
formed. Bonds are formed between the NH 
and CO groups of every fourth amino acid, 
strengthening the structure of the helix. The 
side chains of amino acids are directed 
outward from the axis of the thread, 
forming the outer edges of the thread. In 
turn, there is absolutely no free space in the 
inner part of the thread, since it is filled 
with atoms of the polypeptide body. The 
side chains of the outer edges can be 
hydrophilic, i.e. water-seeking, 
hydrophobic, i.e. water-repellent, or 
amphipathic, i.e. both of the above. Each 
thread contains about 3.6 amino acids, 
which allows the alpha-helix to reach a 
corkscrew-like thread. With hydrogen 
bonds, corkscrew-like structures hold 
together and are able to participate in 
protein functions in the body, such as 
accelerating chemical reactions and 
transporting substances.”

“The corkscrew-like structures of the μ-
opioid receptor are called alpha helixes. 
They occur only in the secondary structures 
of proteins. Alpha helixes consist of only 
one polypeptide chain, between which 
weak interactions are formed: hydrogen 
bonds. The strength of a hydrogen bond is 
based on the ability of a very 
electronegative element to pull electrons 
away from a hydrogen atom and thus 
produce a positive partial charge for the 
hydrogen atom. In the alpha helix, 
hydrogen bonds are formed between the 
NH and CO groups of every fourth amino 
acid, strengthening the maintenance of the 
shape of the helix. The strength and 
number of hydrogen bonds can affect how 
tightly the protein stays in shape.  
The side chains of amino acids are directed 
outward from the axis of the thread, 
forming the outer edges of the thread. The 
side chains of the outer edges can be 
hydrophilic or hydrophobic. 
The orientation of the side chains outward 
is important because it affects how the 
protein can interact with other molecules. 
Hydrophobic sidechains tend to hide 
inside, while hydrophilic ones tend to be 
directed outward in aqueous environments. 
Each alfa thread contains about 3.6 amino 
acids, which allows the alpha-helix to reach 
a corkscrew-like helix. With hydrogen 
bonds, corkscrew-like structures hold 
together and are able to participate in 
protein functions in the body, such as 
accelerating chemical reactions and 
transporting substances. “

“The corkscrew-like structures of the μ-
opioid receptor are alpha helixes. They 
occur only in the secondary structures of 
proteins. Alpha helixes consist of only one 
polypeptide chain, between which weak 
interactions are formed: hydrogen bonds. 
Hydrogen bonds are formed when a truly 
electronegative element attracts electrons 
and creates a positive partial charge around 
the hydrogen atom. In the alpha helix, 
hydrogen bonds are formed between the 
NH and CO groups of every fourth amino 
acid, strengthening the maintenance of the 
shape of the helix. The strength and 
number of hydrogen bonds affect how 
tightly the protein holds its shape.
The side chains of amino acids significantly 
affect the three-dimensional structure of the 
protein and its function. The side chains of 
the outer edges can be either hydrophilic or 
hydrophobic. Hydrophobic side chains 
tend to the inside, while hydrophilic ones 
tend outward.
The orientation of the side chains outward 
is important because it determines how the 
protein can interact with other molecules. 
Each alpha thread has 3.6 amino acids, 
which allows it to achieve a tight 
corkscrew-like thread. With hydrogen 
bonds, corkscrew-like structures are held 
together and able to participate in protein 
functions in the body, such as acting as an 
enzyme and transporting substances.”

Typically, 
submission 
happened 24.5 h 
after opening the 
assignment.

5.8% of essays 
were resubmitted 
after comments & 
guidance
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Early activity

0

20

40

60

80

100

120

140

160

180

0 5 10 15 20

lo
g

Day 

Average 

0

20

40

60

80

100

120

140

160

180

0 5 10 15 20

lo
g

Day 

0,7*

0,5*

1/5

0/5

82,7 %                      83,6 %

41,3 %                      37,2 % 0

0,05

0,1

0,15

0,2

0,25

0,3

0,35

0,4

0 2 4 6 8 10 12 14 16 18 20

P

Day

Statistically significant 
differences on 4th day 
of 10 week course



 
acaSTEMy – Teacher Academy 2023-2026 
Deliverable 3.1. 
 

 

 
 
 
 
 
 
 
Funded by the European Union. Neither the European Union nor the European Educa5on and Culture Execu5ve Agency (EACEA) can be held 
responsible for the content of this publica5on. 35 

UEF// University of Eastern Finland

Lose the sight, lose the fight

▪ Students failing the course have less LMS 
activity in the beginning of the course. This 
is independent of the ways of 
assessments

▪ Therefore, teacher can find the students 
with a high risk of dropout and help them 
to focus on the course. However, low-
progress rate is never a determinative 
predictor of failing the course.

FORMATIVESUMMATIVE
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uef.fi



 
acaSTEMy – Teacher Academy 2023-2026 
Deliverable 3.1. 
 

 

 
 
 
 
 
 
 
Funded by the European Union. Neither the European Union nor the European Educa5on and Culture Execu5ve Agency (EACEA) can be held 
responsible for the content of this publica5on. 37 

Annex 3. Programme of the second TTT workshop 
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Annex 4. Keynote slides of the Second TTT workshop 
 

Does ChatGPT 
enhance students 

learning ?  

Notably, the review suggests that 
ChatGPT can potentially improve 
academic performance, as 
evidenced by the overall large, 
positive effect. Simultaneously, it 
highlights the need for caution in 
interpreting these results owing to 
limitations in methodological 
approaches and assessment 
concerns.

Deng, R., Jiang, M., Yu, X., Lu, Y., & Liu, S. (2024). Does ChatGPT enhance 
student learning? A systematic review and meta-analysis of experimental 
studies. Computers & Education, 105224.
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Which direction are we heading?

Back in the 1960s, as researchers were beginning to explore 
how computers might be used in education, there were two 
primary schools of thought. One focused on using computers 
to efficiently and effectively deliver instruction to the 
learner. The other focused on providing learners with 
opportunities to use technologies to create, experiment, and 
collaborate on personally meaningful projects. Seymour 
Papert referred to these two different approaches as 
instructionist and constructionist. 
Resnick, M. (2023). AI and creative learning: Concerns, opportunities, and choices. Medium. 
https://mres.medium.com/ai-and-creative-learning-concerns-opportunities-and-choices-63b27f16d4d0 

AI and learning analytics from the 
perspective of teaching and learning

1970 1980 1990 2000

Social Network 
Analysis

2010 2020 2030

Multimodal data

Society for Learning Analytics Research (SoLAR)

Adaptive systems

Educational Data Mining

GPT-3

Learning management systems

Machine learning

ViLLe

WEB 2.0  /  Social media

Descriptive / predictive models

GPT-4
Assessment methods

Chattbots

IJAIED - journal

C&E: Artificial Intelligence

Learning analytics

Process mining

Intelligent Tutoring Systems

Sequence Analysis

The International Conference on 
AI in Education (AIED)

1960
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Chen, X., Xie, H., & Hwang, G. J. (2020). A multi-perspective study on artificial intelligence in education: Grants, conferences, journals, 
software tools, institutions, and researchers. Computers and Education: Artificial Intelligence, 1, 100005.

Typical AI applications before 2020 – Intelligent Tutoring Systems 

Ideas for the 
future…

Järvelä, S., Nguyen, A., & Hadwin, A. 
(2023). Human and artificial intelligence 
collaboration for socially shared 
regulation in learning. British Journal of 
Educational Technology, 54(5), 1057-1076.
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Large language models

Using natural language.

Illusion of skilled use of AI. 

Universal intelligence. 

Hallucinating.

Provides ready-made 
answers and solutions.

Basic - ChatGPT
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Possibility to bring 
your own material for 
discussion. 

Combines with other 
generative AI tools.

Provides reference 
links. 

Towards more adaptive AI - Copilot

Towards AI agents – NotebookLM

Possibility to bring your 
own various types of 
material collections as a 
basis for working. 

Provides ready-made 
tools for processing the 
material. 

Provide references to the 
source materials used.
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AI agents – Space Creator

Intelligent tutoring 
systems?

Interaction is based 
on selected source 
materials.

The format and 
interaction of AI 
responses can be 
influenced.

Pedagogy for AI?

ChatGPT 4 agent trained by Jori Manner
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Example agent in practise.

 For personalized support

 For supporting collaborative learning

Intelligent Tutoring 
Systems (ITS):
-Strong emphasis on contents
-Personalized learning paths
-Analytic dashboards

Learning analytics:
-Visualizing and understanding the 
learning proces
-Predicting students’ learning 
performance Large language models:

-Universal machine 
-All content areas with a 
hallucinatory approach

AI agents
-Large language model ‘restricted’ to 
specific content
-Interaction is guided
-Analytics

AI for 
supporting 

learning
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Target for learning situation

Hybrid intelligence: 
“A combination of human and 
machine intelligence that 
complements human intelligence 
and abilities rather than replacing 
them. It is a combination that 
achieves goals that neither humans 
nor machines could achieve 
separately.“

Akata, Z., Balliet, D., De Rijke, M., Dignum, F., Dignum, V., Eiben, 
G., ... & Welling, M. (2020). A research agenda for hybrid 
intelligence: augmenting human intellect with collaborative, 
adaptive, responsible, and explainable artificial intelligence. 
Computer, 53(8), 18-28.


