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Online Calculus Courses
•  



Each module 
contains 

• YouTube videos 
• Reading materials 
• Quizzes (Automatic 

assessment) 
• Workshops (Peer 

assessment) 
• Also: discussion 

forums, calendar, 
gradebook, etc. 



Course Design

Supports individual study paths



Peer Graded Workshops
Students are 

given homework 
problems asking a 

complete and 
clear 

presentation of a 
solution

By Wednesday 
students submit 
their solutions 

An example 
solution 

together with 
assessment 

criteria are made 
available

Each student 
grades and gives 

constructive 
feedback to 4-5 
other students’ 
work by SundayGrades and 
feedback are 
published. A 

student's grade is 
the average of 

the given grades. 
Instructor 

oversees the 
process.



Blended Courses at UH
• Linear Algebra and Matrices 
• Introduction to University Mathematics 
• High school math refresher with Abacus 
• Multivariate Calculus 
+Statistics courses 

• Part of homework returned by paper, part to 
automatic or peer assessment 
• Lectures and tutoring sessions



Extreme Apprenticeship Teaching Method

• Amount of lectures significantly smaller 
• Amount of tasks is substantially larger than 

traditionally, approximately 15–20 problems 
per week 
• Assignments force students to investigate 

topics by reading the course material prior to 
the lectures 
• Part of the tasks are marked by teaching 

assistants



Mathematical Competencies 
(Pointon & Sangwin 2003, Rämö, Oinonen, Wikberg 2015)

1. Factual recall  
2. Carry out a routine calculation or algorithm  
3. Classify some mathematical object  
4. Interpret situation or answer  
5. Proof, show, justify (general argument) 
6. Extend a concept  
7. Construct example/instance  
8. Criticize a fallacy 
9. Information transfer 



Bloom’s Taxonomy



Information Transfer
Questions that “require transformation of 
information from one form to another, as well 
as processing this information”. This involves, 
e.g. drawing a picture of a given situation, 
interpreting, and explaining.





Automatic Assessment
• Routine tasks need to be learned 
• Students do almost all of the automatic tasks 
• Higher categories 
• Information transfer 
• Tasks broken into subtasks 
• Feedback according to mathematical 

properties of the solution 
• JSXGraph, GeoGebra















Example from Logic Course







“With help of the 
quiz, I finally 
understood 
isomorphisms”



Conclusions & Future work
• Meaningful and relevant feedback while 

working online 
• Extending automatic assessment to cover 

various types of mathematical competencies 
• Include dynamic graphics 
• Automatic assessment of reasoning


