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Peer assessment in education is a framework for reviewing submissions
among students, and its merits, such as pedagogical benefits and cognitive
gains, have been discussed for a long time. In recent years, online education
has attracted attention, especially on massive open online courses
(MOOCs), where tens of thousands of students may participate in a single
class. As a result, the scalability of peer assessment has been focused on in
addition to the conventional wusefulness. As described above, peer
assessment is regarded as an effective tool in education from various
aspects.

This research mainly focuses on the online peer assessment system, not the
traditional offline peer assessment. Online peer assessment in education has
a serious drawback as follows: There are many students who do not work
because they have negative opinions in peer assessment. Problems with peer
assessment where students are dissatisfied include the following:
“Imbalance of the number of reviews due to dropouts" and “Low reliability
of students' reviewing results".

In this thesis, the author aims to solve these issues in order to improve peer
assessment to a more attractive tool. The author focuses on student-
submission allocation because there are few studies that focus on student-
submission allocation. The objectives and impacts of the study are
described below.

In the first study, in order to solve the above first problem, the author
developed a new adaptive allocation method which achieves that the
submission of one student is reviewed as many times as the same student
reviews the submissions of others in most cases. Additionally, the author
extended the proposed method to the method which can consider the second
problem. The author theoretically analyzed the degree of imbalance when
using our first proposed method, and compared the imbalance between
proposed allocation methods and existing allocation methods through
simulation.

In the second study, the author analyzed what kind of student-submission
allocation is effective for the existing score estimation method from
multiple students' scores, which is developed to solve the above second
problem. This analysis indicates that some allocation methods which are
considered to be used in actual peer assessment has bad effect on estimation
accuracy, and random allocation is superior.




The above two studies recommend different student-submission allocation
methods for two different objectives. In third study, the author pointed out
that, when using the allocation method proposed in the first study, the
estimation accuracy decreases under certain circumstances. Then, the author
proposed an allocation method that considers the trade-off between two
objectives. In addition, the author discussed the application possibility of
the methodology used in the proposed allocation method.

As described above, the author developed and analyzed student-submission
allocation methods for peer assessment, which have been rarely focused on,
for improving the problems of peer assessment.
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