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learning outcomes 

Introduction to Biology 



This talk’s menu 

 The challenge 

 The setting 

 Two solutions 

 Some examples 

 Can this be generalized? 



How do we measure learning? 

 Traditional measurement instruments: 

 Written exam 

 Essay paper  

 Oral presentation 
 

 Prevalence depends on discipline 

 Written exams abound in the sciences 

 Papers are more common in social sciences 

and humanities 



Limitations of traditional approach 

 Exams foster ephemeral learning 

 A.k.a. ‘mental bulimia’ 
 

 Learning via papers can be more lasting, but 

 is time-consuming for the teacher 

 may become repetitive for the student 
 

 Oral presentations stimulate learning mostly 

of the presenter – less so of the audience 



The challenge 

 Can we break free from the shackles of 

traditional forms of examining? 
 



The setting 

 Amsterdam University College 

 Liberal Arts and Sciences programme 

 Small-scale teaching (≤25 students per class) 
 

 Course: Introduction to Biology 

 Open to all students 

 16 weeks, two classes per week (10 hours/week) 



Intended Learning Outcomes 

 After successfully completing the course, 

students should be able to 

 remedy self-identified deficiencies in their 

background knowledge when reading a 

biological article; 

 … 

 relate actual observations to biological theory. 



Content-organizing papers 

 Course is structured by six short papers 
 

 Students read the papers twice 

 After the first reading, they identify what they 

don’t understand 

 They choose chapters to be studied to 

improve their understanding 

 After studying the chapters and the classes 

about them, students read again the same 

paper 



Students select chapters 



Excursions  

 Visit to Hortus botanicus 
 

 Visit to Artis Zoo 
 



From the abstract to the concrete 

 In the course Introduction to Biology, can I 

evaluate student learning bypassing exams, 

papers and oral presentations? 



Two solutions 

 Discussion-based tests 

 Students are able to remedy self-identified 

deficiencies in their background knowledge 

when reading a biological article; 
 

 Free excursion report: Anything goes 

 Students can relate actual observations to 

biological theory. 

 



Discussion-based tests 

 Similar to ordinary test with open questions 

 But students discuss their response in small 

groups before they put their answer on paper! 
 

 Advantages: 

 Students cooperate intensely for more than an 

hour to discuss the material! 

 More advanced questions are possible 

 Less test anxiety 

 Less grading 



Example questions of dbt 

 What is the haploid chromosome number of 

the pictured species? 
 

 There is a glaring error in  

the figure. What is the error? 

 



Reliability of discussion-based test 



Anything goes! 

 Students are invited to show in any format 

that they can relate theory to observations 

 They chose among others blogs, board 

games, lyrics, poems, drawings, magazine, 

and a video rap. 



Some examples 



Another example 



Final example 

 https://www.youtube.com/watch?v=IE4fvsow

VlA 

https://www.youtube.com/watch?v=IE4fvsowVlA
https://www.youtube.com/watch?v=IE4fvsowVlA


Conclusion 

 Discussion-based test and free format report 

are alternatives to exam, paper and oral 

presentation 

 Both strongly stimulate student engagement 
 

 Free format report greatly increases student 

commitment and leads to high quality 

products 



Discussion  

 How broadly applicable are the alternatives? 

 Can discussion-based tests and the free 

format report be used in other disciplines as 

well? 


