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Abstract

We propose a novel educational assessment method
to enhance teachers’ productivity using crowdsourcing
and clustering technique.

Background and Motivation

Assessment of students’ work is an integral part of school
teachers’ job responsibility. Various forms of assessments
are done by teachers to form valid and reliable judgments
of pupils’ progress for the development of the curriculum.
Data from assessment has also become an integral feature of
how schools and the education system as a whole are held to
account for their performance. However, doing assessment
constitutes a significant part of teachers workload given that
assignments and examinations are routine activities in to-
day’s education system. Assessment is a tedious job as well
given that responses to the same questions need to be evalu-
ated leading to a monotonous and repetitive work of assess-
ment. Teachers need aid in such assessment to be able to
utilize their time in creative jobs, personalized attention to
students, thereby enhancing their productivity.

Technology enabled solutions in the education industry
have become more and more common with advancements of
computer technologies and penetration of Internet. However,
assessment in the teacher-student ecosystem has received
little attention compared to other aspects, like making ed-
ucational content available globally, creating electronic con-
tent for dissemination, developing analytic and collabora-
tion tools. The most relevant example in assessment is Xe-
rox Ignite™ which is a educational assessment management
system'. Ignite™ is a web-based software tool for printing,
scanning, and scoring hand-marked assessments that also
manages the data and produces personalized reports. How-
ever, presently Ignite™ can perform automatic assessments
of assignments of limited types, e.g., alphanumeric char-
acters to lines connecting objects to other free-form marks
(e.g., a circle, X, check, slash, full or partial fill-in). While
it is a great leap from existing fill-in the bubble responses,
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types of assignments covered by Ignite™ are restricted be-
cause of wide variety in types of assignments and limitations
of current automatic document recognition technology.

In this paper, we propose to crowdsource the educational
assessment which is a novel and cost-effective mechanism
that overcomes deficiencies of automatic grading, in partic-
ular lack of accuracy of hand-writing and drawing recog-
nition. Crowdsourced education has recently been an area
of interest in human computation research. (Monika 2012)
presents an exploratory study on how educational organiza-
tions can leverage crowdsourcing for different educational
activities. Crowdsourced methods for personalized online
education, content creation, its improvement and curation,
and for peer assessment are discussed in (Weld et al. 2012).
The assessment mechanism is about feedback to students by
their peers as part of their grading and the limitations in-
volved therein are discussed. (Heimerl et al. 2012) presents
educational assessment using Community Sourcing where
they propose engaging local crowd to perform expert work
(grading of non-autogradable exams) via physical kiosks.
They show that community sourcing works for better ac-
curacy at the lower cost if expert skills are available with
the community, rewards are relevant to the community, and
crowdsourcing kiosk is placed within the expert community.

We present crowdsourced educational assessment by
(1) transforming monotonous but non-autogradable assign-
ments into micro-tasks which can be crowdsourced on pop-
ular platforms like Amazon Mechanical Turk? (ii) design-
ing of the tasks intelligently using clustering technique for
secure distribution, and significant efficiency with respect
to time and cost for crowdsourcing. Further, we propose to
modify the tasks creatively to Community Source the assess-
ment to teachers in rural and semi-urban regions for their
development. Here, our aim is to promote education for a
specific community and not necessarily to utilize the exper-
tise as in (Heimerl et al. 2012).

Crowdsourcing as a Solution

Fig. 1(a) shows the system proposed for educational assess-
ment using crowdsourcing. Digitization, i.e., scanning of the
paper based assignments (completed by students) is the first
step. We design micro-tasks in a creative way leveraging
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=l Directions: Read the sentences below. In the blanks, write the antonym of the
— Worker 1 underlined word in each sentence.

— %]ccnon - - —_—
happy above top in high first |
empty old hard old open

=

1. Every time | close the cookie jar, my sneaky brother goes over :

10__open it. i
Crowdsourcing 1
Flatform

2. When | was little, my sister slept on the _t o
bunk and | slept on the bottom.

3. Yesterday when my friend came over to play, | was
Lot , but when she left, | was sad.
4. Kyle taught us that you can roll a ball low, along the grass, or
toss it really g in the air,
r’-\t‘ [ %

5. When my glass of milk is 4 , P fill it up
again until it is full.

(a)

We asked students to write antonym of the underlined word:
Every time | close the cookie jar, my sneaky brother goes aver
1o it,

Can you help us te find out whe did it right and who did net? The cormect answer is “open”.
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6. The sutlwa-,' trmls below the ground and the passenger train
travels e

7. Allison Acquisto is always _+i 5% in line and Zachary

Zween is always last.

Mark All Correct

&
@

8. Wego through the front door and out through
Mark All Wrong lhe ba(k UOU[.
9. Grandma Caroline is funny and very __ O~ butbaby
Caroline is tiny and very young.
10.The rock that s in this box is __vand. , however, the
feather here is soft. SeeniianfonToacting

Cwww HaveFunTeaching.com

(d) (b)

Figure 1: Crowdsourced educational assessment. (a) An end-to-end system (b) A sample assignment sheet to learn antonyms
(c) A cluster of responses for question 1 from the antonym assignment (d) HIT for question 1.

repetitive patterns of worksheets to create easy to under-
stand and execute by workers who may not have all skills
required for such assessments. We process the scanned im-
ages to extract the questions and answers, cluster similar an-
swers (as images), and present each question and clustered
responses as a Human Intelligent Task (HIT), see Fig. 1 (b),
(c), and (d), respectively. Clustering groups same responses,
e.g., correct antonym open for Question-1, together thereby
making it possible to see same responses and grade them
in one shot. Most importantly, we thereby reduce process-
ing time for reading and interpreting sentences (or context,
in general) to minimal. Further, we provide correct answer
along with the question as a part of HIT (See Fig. 1(d)) so
that crowd can execute the HITs even if they don’t know the
correct answer to the question. Whereas in the case of Com-
munity Sourcing, we do not provide the correct answer in
HITs designed for the community (rural teachers) and ask
them to submit their answer as a part of the task. After com-
pletion of the task, a message can be displayed by the plat-
form showing the correct answer. This design of the task
gives a chance of self-assessment to the community workers
and also helps learning while earning. We can use capability
of the platform to recognize possible erroneous assessment
in such a design and provide notifications to the requester
(teachers).

Responses by the crowd on completed HITs from an as-
signment are aggregated, validated, and stored as a com-
plete assignment by the requester, i.e., urban teacher (See
Fig. 1(a)). Scoring module scores the assignment and writes
it on the top of the assignment as in case of the assess-
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ment corrected by hand. We propose to leverage existing
handwriting synthesis capabilities to make corrected assign-
ments appear as evaluated by hand. Assessment database
stores data for all the students which can be used to gen-
erate reports and hence provide actionable views of the data
so that teachers can differentiate instructions. Students can
be shown corrected copies in a printed form which could be
an optional step.

In this paper, we have introduced an interesting crowd-
sourcing task which assists school teachers while promoting
crowd education. Study on feasibility of the proposed as-
sessment system and further analysis is in progress. We be-
lieve that this technique can be applied to a broad range of
non-autogradable educational assessment tasks.
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