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Characteristics of a 21st Century Learner (Taken from Tan (2016), Retreived from https://smiletutor.sg/facilitating-21st-century-learners/)



•

•

•

Trilling, B. & Fadel, C. (2012). 21st century skills: Learning for life in our times. John Wiley & Sons.

The Project-Based Learning bicycle model illustrates:



Ferk Savec, V. (2010). Projektno učno delo pri učenju naravoslovnih vsebin. Maribor: Univerza v Mariboru Fakulteta za naravoslovje in matematiko.



• initiative
• project sketching
• implementation plan
• implementation
• final step

• guidance 
• coordination 

Fray, K. (1982). Die Projektmethode. Weinheim: Beltz.

PBL steps by Fray:



first cycle university study programme at University of Ljubljana, Faculty of 

Education, the two-subject teacher (Chemistry), 4th year

Experimental and Project-Based Learning (9 ECTS)

19

Type of PBL according to 
duration and scope 

Type of PBL according to 
purpose and content 

1. PBL Project-Based Learning (with the support of an e-textbook) Small project Learning type project 
/ constructive type 
project 

2. PBL Project-Based Learning (development of a teaching and learning 
tool to overcome student misconceptions in chemistry)

Big project Constructive type 
project 

1. E-PBL Experimental Project-Based Learning (development and 
implementation of experimental workshop for primary school 
students) 

Big project Constructive type 
project 

2. E-PBL Experimental Project-Based Learning (KemikUm's New Year's event) Small project Constructive type 
project 



Ferk Savec, V. (2010). Projektno učno delo pri učenju naravoslovnih vsebin. Maribor: Univerza v Mariboru Fakulteta za naravoslovje in matematiko

Templates (forms) of the project portfolio to support the implementation of individual PBL step. 



Ferk Savec, V. (2010). Projektno učno delo pri učenju naravoslovnih vsebin. Maribor: Univerza v Mariboru Fakulteta za naravoslovje in matematiko

Example: Final step

The evaluation of the project portfolio

number of points of individual sets of the project portfolio form

the sum of all points at the end of the project portfolio form 



Ferk Savec, V. (2010). Projektno učno delo pri učenju naravoslovnih vsebin. Maribor: Univerza v Mariboru Fakulteta za naravoslovje in matematiko

The criteria with description for evaluating the project portfolio

Example: Final step



• Conducting videoconference meetings with all students

• Conducting videoconference meetings of project groups

• Collaborative work of project groups in specific channels

• General information about the subject

• Schedule of subject implementation

• Materials for PBL

• Assignment (Turnitin) and evaluation



• Implementation of PBL by steps

• Instructions, templates for project

portfolio

• Submission of portfolio (Turnitin)  



General Channel 

• Access for all students

• Conducting videoconference

meetings with all students 



Specific channels

• Videoconference meetings of 

project groups

• Restricted access to the channel 

(only for members of a specific 

project team) 



Specific channels

Collaborative work of students of 

specific project groups:

• co-editing documents

• collecting materials

• product development, etc. 
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Table 1: Students‘ assessment of their ability (as a chemistry 
teacher) to implement project-based learning approach in 
chemistry lessons on a scale of 1 to 5.

Table 2: Student assessment of their ability (as a chemistry 
teacher) to implement project-based learning approach in 
chemistry lessons on a scale of 1 to 5.
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No level of competence –
no experience in the skill area

High level of competence –
extensive experience in the skill area

No level of competence –
no experience in the skill area

High level of competence –
extensive experience in the skill area



Students‘ thoughts on using different ICT options to support the implementation of project-based learning, e.g. (1) collaborative 
environment in the general channel in MS Teams - for group meetings, (2) collaborative environment in the channels of individual project 
groups in MS Teams, (3) online classrooms of the course, (4) videoconferencing environment Zoom, etc. 



Students‘ opinion of why they would use the PBL approach in chemistry lessons. 



Students‘ opinion / experience on using the project portfolio to evaluate PBL. 
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