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Online	
  Calculus	
  I	
  
	
  

Each	
  module	
  contains	
  
	
  

•  YouTube	
  videos	
  
•  WriHen	
  materials	
  
•  Quizzes	
  (Automa4c	
  

assessment)	
  
•  Workshops	
  (Peer	
  

assessment)	
  
•  Discussion	
  forum,	
  
calendar,	
  gradebook	
  

	
  



Theory	
  and	
  worked	
  out	
  
examples	
  explained	
  in	
  

YouTube	
  videos	
  
-­‐	
  Viewable	
  also	
  with	
  mobile	
  

devices	
  



Automa0c	
  Assessment	
  

Students	
  work	
  with	
  problems	
  online,	
  
enter	
  answers,	
  get	
  immediate	
  meaningful	
  
feedback	
  and	
  monitor	
  their	
  progress	
  



Online	
  prac0ce	
  with	
  
computer-­‐generated	
  

feedback	
  



STACK	
  assists	
  
with	
  the	
  

correct	
  input	
  
of	
  formulas	
  



Automa0c	
  Assessment	
  

1.  Diagnos0c	
  test	
  helps	
  students	
  and	
  instructors	
  
to	
  know	
  where	
  students	
  stand	
  in	
  the	
  
beginning	
  of	
  the	
  course	
  

2.   Con4nuous	
  learning	
  by	
  prac0cing	
  and	
  ge8ng	
  
construc0ve	
  feedback	
  

	
  
Implemented	
  with	
  STACK,	
  created	
  by	
  Chris	
  
Sangwin,	
  Loughborough	
  University,	
  UK	
  



Peer	
  assessment	
  

Students	
  submit	
  homework	
  online,	
  then	
  
grade	
  and	
  give	
  feedback	
  to	
  others’	
  work	
  



Peer	
  assessment	
  
Workshop	
  module	
  in	
  Moodle:	
  

1.  Students	
  are	
  given	
  homework	
  problems	
  that	
  are	
  to	
  be	
  submiHed	
  by	
  
Wednesday	
  

2.  ATer	
  the	
  submission	
  deadline,	
  an	
  example	
  solu0on	
  is	
  provided	
  
3.  According	
  to	
  the	
  model	
  solu0on	
  and	
  assessment	
  criteria,	
  students	
  

have	
  to	
  grade	
  and	
  give	
  construc0ve	
  feedback	
  to	
  five	
  randomly	
  
selected	
  students	
  by	
  Sunday	
  

4.  Student’s	
  own	
  grade	
  from	
  this	
  assignment	
  is	
  the	
  average	
  of	
  the	
  five	
  
grades	
  

5.  Teacher’s	
  role	
  is	
  to	
  monitor	
  and	
  support	
  
	
  

Pedagogical	
  goals:	
  
•  Students	
  have	
  to	
  study	
  the	
  model	
  solu4on	
  and	
  the	
  solu4ons	
  of	
  

five	
  other	
  students	
  that	
  way	
  learning	
  from	
  common	
  mistakes	
  and	
  
trying	
  to	
  give	
  correc4ve	
  feedback	
  	
  

•  Crea4ng	
  interac4on	
  between	
  students	
  in	
  an	
  online	
  course	
  	
  
•  Scalable	
  to	
  MOOCs	
  



Problem	
  given	
  in	
  peer	
  assignment	
  



A	
  student’s	
  solu0on	
  



Another	
  student’s	
  feedback	
  

In	
  this	
  problem,	
  assessment	
  is	
  broken	
  down	
  into	
  three	
  
aspects,	
  each	
  with	
  maximum	
  points	
  and	
  instruc0on	
  to	
  grade	
  

∞	
  



Lessons	
  learned	
  from	
  workshops	
  
•  Give	
  very	
  clear	
  instruc0ons,	
  e.g.	
  students	
  should	
  
write	
  down	
  what	
  they	
  are	
  doing	
  for	
  others	
  to	
  see	
  
what	
  is	
  going	
  on	
  	
  

•  Problems	
  should	
  be	
  easy	
  enough	
  for	
  all	
  to	
  get	
  
started	
  	
  

•  Encourage	
  everybody	
  to	
  submit	
  even	
  if	
  thinking	
  
that	
  the	
  solu0on	
  is	
  not	
  complete	
  	
  

•  Assessment	
  criteria	
  to	
  be	
  designed	
  carefully	
  and	
  
explained	
  to	
  students	
  	
  

•  Make	
  clear	
  that	
  student’s	
  role	
  is	
  not	
  to	
  act	
  as	
  a	
  
grader,	
  rather	
  to	
  help	
  others	
  to	
  learn	
  



WEPS	
  

•  Grants	
  from	
  NSF	
  SAVI-­‐program	
  (Science	
  
Across	
  Virtual	
  Ins0tutes)	
  and	
  Academy	
  of	
  
Finland	
  

•  Develop	
  learning	
  analy0cs	
  and	
  mo0va0onal	
  
methods	
  in	
  MOOCs	
  

•  myweps.com	
  offers	
  these	
  materials	
  freely	
  for	
  
teaching	
  and	
  learning	
  under	
  crea0ve	
  
commons	
  license	
  





Advancing an Online Project in the Assessment and Effective Teaching 
of Calculus 
George Mason University, University of Helsinki, Florida State 
University, Texas A&M University 
Researchers from the U.S. and Finland are conducting ground-
breaking analyses on a massive open online course (MOOC) on 
calculus that is based at the University of Helsinki: the World 
Education Portals (WEPS). MOOCs represent a potentially 
revolutionary development in the design of teaching and learning 
environments. This project involves several universities in the US and 
Finland; it is convening a variety of experts on learning, assessment, 
cognitive diagnostic modeling, and research methodology to: (1) 
advance the learning of calculus, and (2) recommend best practices 
on the design, deployment and analysis of this, and other, MOOCs. 

	





    NSF and Academy of Finland funded SAVI Project  
     $

Anthony E. Kelly!
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Mika Seppälä U of 
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U of Helsinki!
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Nobel Laureate (Chemistry) FSU!



A log path is a subgraph in the 
graph of activities of the network 
of students recorded by the logs.	



	


If the log contains consecutive 
time-stamped records for the 
same userid, accessing online 

resources R1 then R2,  the edge 
<R1,R1> appears in the activity 

network. 	


	



It is labeled by the activity name.	



Calculus I, log paths	



SAVI Webinar, Olga Caprotti & Matti Pauna 	





Calculus I, first midterm	


SAVI Webinar, Olga Caprotti & Matti Pauna 	




