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 ONLINE TUTORING, 
HOMEWORK, AND ASSESSMENT FOR 

MATHEMATICS 
 



Is there an easy to implement, 
low cost, readily modifiable, 

scalable, and effective online system 
for mathematics?  

  

 

   



Online Math Website 

 Content Repository 

 

 Online Tutoring 

 

 Homework 

 

 Sample Tests, Assessment 



 Improve student math success.  
 

 Keep local faculty in control while allowing for 
collaboration. 
  

 Easier to implement than a full scale course 
redesign. 
 

 Create modifiable model which does not 
require much bandwidth. 

Goals for Online Math 
Support Site 



CSUN PILOT 2010-2011  

 Online UC/CSU Mathematics 
Placement Test Preparation 

 

 Individualized online tutoring for 
gatekeeper courses  



Instructional Goals 

Improve 

  conceptual understanding 

  procedural fluency 

  problem solving 

 

Problems fall into three types: 

  one-step problems 

  multi-step problems 

  process problems 

 

 

 



COMPONENTS 
STUDENTS 

Student Tutors     Faculty 

 DRUPAL  

Online, Free, 
Modifiable 
Content 



Drupal – CMS, acts as the exterior shell 

Moodle – LMS for content repository, 

collaborative space for tutoring  

Webwork – MAA and NSF funded National 
Problem Library free open source database of 
math problems used by 240 universities with 
over 20,000 problems from algebra – lower 
division college math courses. 

Webwork is integrated with Moodle. 

 

MPT Site Design 



 DRUPAL  

http://mathweb1.sandbox.csun.edu/mpt/ 



Created meta-course for 6 sections of M150A Calculus I 

 

 

 



   The Mathematical Association of America and 
the National Science Foundation funded the 
development of the National Problem Library 
free open source database of math problems 
used by 240 universities with over 20,000 
problems from algebra to lower division college 
math courses. 

Webwork is integrated with Moodle. 

 Single sign-on 

 Integrated gradebook 



 

   

EXCELLECT FREE CONTENT FOR 

 MATH 
 

 Using an open-content, web-based collaborative 
models, many contributors are working towards 

developing high quality educational content that will 
serve both as core text as well as provide an 

adaptive environment for learning.  

. 

 



Mathematics Placement Test 
Preparation   



TUTORING 

• Tutoring is a type of supplemental instruction;  
it does not replace  regular instruction. 

• Students seek tutors’ help, and can form 
strong lasting teaching influence on a student. 

• A reliable tutoring service can raise passage, 
retention, and graduation rates. 



On-Campus Tutoring Centers 

Tutoring Centers 

Individual Student Tutors 

 Students receiving a B or 
better are eligible to become 
tutors 
 Usually, a professor’s note 
of  recommendation is 
sufficient 
 Tutors are placed in the labs 
or in classrooms on campus 
and their times advertised 

 Students use tutors as 
solution manuals 
 Tutors’ knowledge of content 
may be weak  
 Tutors' pedagogical 
experience is very limited 
 No supervision or record of 
tutors’ work 



Many Online Tutoring 
Services Exist  

The following is the response I received from TutorVista.com on my question 
to explain how to solve inequality |x-3|<6 



My Experience with Online Tutors 

•  Incorrect solutions were provided. 

•  The interaction with the tutor was very limited, 
probably because tutors are very busy. 

•  Understanding of the content was not evaluated. 

Overall, we see some old challenges: 
 Students use tutors as solution manuals 
 Tutors have weak  knowledge of content  
 Tutors have limited pedagogical experience 
 
And some new:  
 Tutors are probably overworked 
 Communication is limited for technical reasons 



On the go 

Online Tutoring Centers 

  On campus 

• Supervision and training 
• Convenient location 
• Reaching more people  

Supervisor 

Tutors 

From home 

Students 



The Pedagogy of Online Tutoring 

 Builds independent problem solving  through 
questioning. 

 

 Provides students and tutors with an 
opportunity to improve their written 
communication skills.   

 

 Faculty have a clear picture on level of 
understanding before the test.  

 



CSUN Online Math Tutoring  

• Mode of communication: forums, chats, but video 
and audio is possible. 

 

• Software: Moodle enabled with LaTeX scripting, 
ASCIIMATH, and HTML editing 

   
• Hardware: located on a math dept server.  
 

• Who can participate: CSUN can ask questions, open 
for view to everyone. 

 

• Who is handling the communication: Student tutors 
supervised by faculty. 

   



Calculus I Math Tutoring Site Usage 

2010-11  
• Tutors were available five nights a week for 3 

hours per night. 
 

• More than 40% of the class used the tutoring 
site. 

 

• Tutor and student growth in Q&A develops over 
time. 

However, 

• Most of the visitors are passive.  



Measures of Effectiveness 

   Count number of return visits per student as a 
measure of usefulness of the site 

 

   Correlate with grade and other student 
attributes  





Evaluation Methods 

• Site usage; frequency, quality of question response 
interaction 

• Evaluation of tutor's communication skill gains 

• Survey students, tutors, and supervisors 

• Service to self-identified disabled students and repeaters 

• Study individuals, classes, multi-section 

• performance  

• Accessibility reports 

• Universal design reports, evaluation of tools  



Advantages of CSUN Tutoring 

• Asynchronous forum mode: inexpensive and 
efficient. 

  

• Re-use and recycle: materials can be pre-
selected and re-used. 

 

• Opportunity for training: tutors receive 
feedback from the supervising professor, both 
positive and negative.  



Online Math Tutoring Center 
Scale–up, Spring 2011 

• Online tutoring was successfully run in Calculus I, 
Business Calculus, and Introductory Statistics  

• 27 Tutors, 5 faculty supervisors 

• More than 3000 students have access 

 

What's Next?  Outreach to local high school students 
was initiated and proposals for funding to work 

abroad. 



Online Tutoring at CSUN  

• Will provide a controlled quality inexpensive 
tutoring 

• Student assistants receive training while 
participating in online tutoring. This prepares 
them to be better teachers. 

• Innovative use of technology can change the 
landscape of student outside of the class 
interaction by making learning more social 
learning.  





Goal:  create pathways for individuals to 
learn, communicate, and share via 
information technology, regardless of their 
individual learning and processing styles, 
or physical characteristics.  Based on 
designing-in interoperability, usability, and 
accessibility 

Universal Design 



KEEP IT SIMPLE 

  



Students – learn more, no cost, flexible hours 
 

Student Tutors – make money, gain experience, 
improve communication skills, work flexible 
hours 

 

Faculty – reduce workload, maintain local control 
or go with system 

 

Provosts – Increase SLO and graduation rates  
 
 

WIN-WIN SITUATION 



                    SUMMARY 
 

Given tough financial times, it is 
great to know that there are faculty 
created solutions to problems in 
higher education that are effective, 
low cost, easy to implement and 
engage students in a learning-
centered environment.     



THANKS  

 
The PIs thank Provost Harry Hellenbrand, 
Academic Technology, Institutional Research, 
the College of Science and Mathematics, the 
Department of Mathematics, and 
Developmental Math for their support. We also 
thank  the Pioneering Technology Group for 
providing the virtual server.  

 
 

A heartfelt special thanks to our wonderful 
tutors and to our students! 

 

 
 


