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Why we need innovative teaching and what is team-based learning?

• It is widely acknowledged that in addition to content knowledge, it is 
essential to develop students' transferable skills, such as cooperation, 
problem-solving, and learning skills - these are essential also for STEM 
students for their working life (McGundale & Zizka, 2020; Hu & Guo, 2021).

• The development of deep content knowledge and transferable skills is more 
supported by learning-focused or student-activating teaching-learning 
environments (Uiboleht, 2019).

• One option is to adopt team-based learning (TBL) as a teaching strategy to 
design a student-activating teaching-learning environment for the course.

• TBL is a small group instructional method in which students are guided 
to apply conceptual knowledge through a recurring sequence of activities 
that involve individual work, teamwork, and immediate feedback (Kibble et 
al., 2016).



Team-Based Learning Instructional Activity Sequence
(Michaelsen, Knight & Dee Fink 2004; Parmelee et al., 2012)

Preparation
(Pre-class)

Individual 
Study

Readiness Assurance Application of Course Concepts

Contact teaching: in classroom or virtually

Individual 
test

Team test

Feedback

Written appeals

Application oriented activities: 
- team assignments that 

generate a high level of 
interaction; 

- same problem for all the 
teams;

- answers/decisions in a simple 
form that are reported 
simultaneously

Discussion
NB! TEAM FORMATION: 
- teacher forms
- group should stay together as 
long as possible
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Why TBL? 
• Studies indicate that in TBL 

settings, students' quality of 
learning outcomes increases 
and they also develop 
transferable skills as they are 
more engaged (Hagen, 2016; 
Swanson et al., 2019).

• TBL enables leaners to be 
engaged.

• TBL as a teaching strategy can 
be adopted for large groups, 
and one teacher can deliver the 
course.

Figure. The model of student engagement 
(Lawson & Lawson, 2013



Context

Team-Based Learning was adopted to teach three chemistry courses:
A.General Chemistry (3 ECTS, 1st-year natural sciences and technology 

international group students, N=39; TBL was adopted 25% of contact 
sessions)

B.Physical Chemistry (3 ECTS, 1st-year gene technology students, N=51; 
TBL was adopted for the whole course)

C.Environmental Chemistry (3 ECTS, 1st-year environmental technology 
students, N=16; TBL was adopted for the whole course).
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Research questions

Research questions:
1.How TBL supported the learning process?
2.Whether and how pre-tasks and learning materials prepared for 

independent learning support learning?
3.Whether TBL helps to understand better the course material than 

the traditional teaching methods?  



Methods
• A questionnaire was prepared to evaluate the effectiveness of the team-

based learning process and students' perceptions of learning outcomes.

• To understand students' learning experiences of the learning process in the 
TBL learning environment, we designed a questionnaire considering previous 
studies (Craig et al., 2020; Jarjoura et al., 2014; O'Neill et al., 2020).

• The questionnaire consisted of 5 items with a 4-point Likert-type scale and 
an open-ended question where students could comment and justify the 
answers.

• Qualitative content analysis (Graneheim & Lundman, 2003) was adopted 
to analyse the answers to the open questions and explanations.



RQ 1: How TBL supported the learning process?

Items:
3. Solving problems in a group is an effective way to learn course related topics.
4. TBL had a positive impact on my study habits.
7. Team members recombine existing knowledge for accomplishing task.
8. All views are listened to.
9. During TBL, we try to explain the solution to the task to each other.

4- point Likert scale
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Results: How TBL supported the learning process?
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RQ 2: Results: Whether and how pre-tasks and learning 
materials prepared for independent learning support learning?

One open-ended question about the pre-task (learning materials) was 
asked in all three courses.
39 answers were analysed.

Please explain whether and how the learning materials provided for 
independent study helped you learn. 
You can consider, for example, the volume, complexity, and format of the 
study materials.



Pre-task: Learning materials in courses

General Chem. Colloid Chem.* Physical Chem.

Book/lecture 
materials/articles

*
Suggested 
textbook

*
Suggested
textbook

*
Conspectus/

synopsis
Videos *

Recorded 
lectures from 
previous years

*
20 min

recorded
videos

*
30-40 min videos, 

sample ex. 
included

Lecture slides * * *
Pre-tests _ _ *



Whether and how pre-tasks and learning materials prepared for 
independent learning support learning?

The study material must have a solid system and structure.

Books/ conspectus/ article
The conspectus is important as it gives the whole picture in 
concentrated form.
It is easier to learn if the materials are in the native language.

Lecture or video slides
Slides do not support individual learning because they do not have 
enough context and are usually designed to support following a lecture 
(or video).

"Sometimes the lecture 
slides aren't enough, and 
I generally prefer to read 

about every detail of 
everything to understand 

the full picture better."



Whether and how pre-tasks and learning materials prepared for 
independent learning support learning?

Videos
Learning from videos is supported if there are structured slides 
or a lecture outline.

The video supports learning:
-If they are in optimal length (suggested shorter than 30-40 
min), have good structure, and are given at the right time.

-Students can watch the videos at a suitable time and speed or 
watch them multiple times.

-Together with the theoretical part, some shorter sample 
exercises are explained (it is good to see how the lecturer 
thinks and what the logic is).

If the learning materials do not support learning, the learner 
prefers the lecture format!

"The videos were definitely 
the best option for 

independent learning, 
because different 

exercises were explained, 
which gives a better 
understanding of the 

practical side of the given 
topic."
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Students’ feeling of learning and actual learning 
(Deslauriers et al. 2019)

Feeling of learning: students’ self-reporterd percepiton of learning 

Actual learning: measured at the end of learning process with tests, exams etc.

Student activating
teaching-learning environments

Traditional teaching-
learning environments

Feeling of learning Actual learning Feeling of learning Actual learning< >



Conclusions
• TBL increased study motivation and raised study motivation.
• Size of the group/team: up to 4 members – depends on students' motivation 

to learn (the proportion of students who has low motivation to learn).
• If possible, TBL should be adopted as much as possible during the course.

• Learning materials should be provided in time, and there should be enough 
time to work with them.

• Video materials support learning when they offer examples of how 
theory/content knowledge is used in solving easier problems.

• Be very critical about learning materials!
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