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Probabilistic Models of Peer Assessment in MOOC System
SUN Li & ZHONG Sitao

(School of Humanities, Jiangnan University , Jiangsu214000, China)

Abstract: With the rapid development of information technology, more and more traditional industries have been
transformed , and the field of education has also been changed under the influence of new technologies , such as the In-
ternet. Since 2012, there has been an explosive growth of MOOCs ( Massive Open Online Courses). Currently, the
MOOC supports video lectures , forum , testing and other instructional functions. However, the learning evaluation and
Jeedback functions are still very limited. Among the methods of evaluating learning , multiple choice questions could be
accomplished by computers. However, for subjective questions, like complex and open—ended tasks, it would be very
difficult. In order to alleviate such issues, a peer review mechanism has been introduced into many MOOC platforms.
The establishment of a peer evaluation mechanism both reduces the subjectivity of questions and also improves the learn-
er’s abilities of learning through reading other assignments. However, learners are still skeptical about the accuracy
and authority of the grades acquired through peer review. A surveys found that 94% of students preferred teachers’
grading.

Consequently , it is beneficial to add theoretic and procedural models into the peer review to maintain its accura-
cy, credibility and value. In this paper , we constructed three probability models to improve the objectivity and accuracy
of scores to subjective questions through peer review in MOOC system. The records was used to evaluate the peer assess-
ment models from Coursera’ s HCI course. They were divided into two groups, HCI1 and HCI2, among which those
records from Coursera’s peer assessment system were named HCI1. Then the peer grading system was refined in several
ways. For example, graders were divided into different language groups, such as English and Spanish, to address
concerns of assignments being graded by non—native speakers as well as the observed patriotic grading effect. After
these optimizations, Coursera’ s peer assessment system was worked again. Those new records gained were named
HCI2. We used these two record groups to evaluate the accuracies of three probability models. There were two evalua-
tion methods in this paper, Gibbs Sampling and Expectation Maximization (EM). We found that the resulls of two
methods were close to each other , while EM was quicker and Gibbs Sampling was more natural. Those results from the
evaluation process were compared to the Coursera’ s peer assessment resullts. The accuracies were found to be greaily
improved. Most of all, the improvement effect of Model 3 ( PG3) was the best owing to considering more related pa-
rameters. Through PG3, the root—mean—square error ( RMSE) was cut by 33% and 31% , with regard to HCI1 and
HCI2 successively , the quantity with deviation from the true value less than 5% was increased by 19% and 15% , and
the quantity with deviation less than 10% was increased by 14% and 9% successively. Meanwhile, the mean devia-
tion was greatly reduced.

The three models, by focusing on those principal parameters associated with graders like grader bias and grader
reliability , would make the peer assessment results more reliable, accurate and efficient. Compared to the existing peer
assessment system, those models in this paper would enhance the overall effect up to 30%. Finally, we discussed the
Sfurther optimizations and practical applications of those models , including increasing the parameters, such as the at-
tention rates of graders.

Key words: MOOC ; peer assessment ; grader reliability ; grader bias
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