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The Application of the Performance Assessment in the Concept of
Number Sense

Abstract

The purpose of the current study is to propose the possibility to design the
open-end question to examine students’ number sense. Four ranking level were design
to analyze students’ achievement. Via the muti-facet Rasch Model approach,
researcher aims to examine whether different graders’ on different questions perform
differently. Because this is an exploratory research, the questions were focused on the
number-sense field to find whether students have difficulty in fourth to sixth grade
levels.

In terms of the parameters of classical test theory were influenced by the sample
size, such as difficulty and discriminatory. That is, the parameters will perform
differently because students are in different schools. The results of students in A
school are different from those in B school. Besides, the estimates of students ability
are depend on items. The same student score higher on one exam, but lower on
another. The parameter of ability estimator varied dependent on items. However, the
item response theory can be used to avoid the problems as shown above.

The assumption of multi-facet Rasch model is based upon Rasch model. The
model is able to take into account the item difficulty and the grader’s aspects, which
can be applied to different fields.

The performance based assessment, alternative assessment and the authentic
assessment are similar. The alternative assessment is extensively used differently with
respect to the paper-pencil test. The authentic assessment stressed on the contents
related to daily life, but the performance assessment emphasize on that students need
to construct the knowledge by themselves.

The importance of number sense can be driven from Yang and Wu (2010) with
four reasons. First, number sense can help students to show flexible, creative,
reasonable and efficient thinking model (Dunphy, 2007). Secondly, with respect to the
concept of quantity, number and operation, students can apply to their daily life.
Thirdly, adults thinking development is directly related to number sense. Dehaene
(1997) and Berch (2005) proposed that adults should utilize intuition to develop their
mathematics thinking ability. Fourthly, over practice not only limits students’ thinking
and understanding ability, but restricts students’ development in number sense (Burns,
1994 ; Kiplatrick et al., 2001 ; Reys & Yang, 1998 ; Yang & Li, 2008).

Total were 300 participants were sampled from Chungli, Taoyuan County. Four

classes students were from fourth grade, and three classes were from fifth and sixth



grades, respectively. The aspects of items were designed for students to analyze, apply,
evaluate and create questions. The score ranged from 3 to 0. Students graded 3 were
totally correct. They scored 2 were mostly correct. Students graded 1 were partially
correct and 0 were totally incorrect.

The results found that about the items for electricity aims to ask students to take
their own strategy to solve the problems. For each class, over 25 students were correct.
In the second question, most students answered correctly. For the third question,
although students need to add and subtract, more than 20 students’ answers were
correct. Most students from fourth to sixth grade levels performed correctly in the first
item.

The second item is related to statistics data. Students need to propose the reason,
evaluate the graph, to draw a bar chart and to design a question from the graph.
Students gave many different reasons to approve and against the question. As their
answers are reasonable, they were graded correct. The results provided the evidence
that statistics chart can be taught at fourth grade level instead of sixth grade. Finally,
students were asked to propose a question based on the chart. About one half of
students perform well.

The third item aims to measure students’ concepts of time. Most students
calculate the time correctly, but few draw the clock time precisely. They may lack of
experiences to set a clock. If students in low grade level do not have the experiences,
they will make the same mistake in high grade levels. The question also asked
students to design a schedule. Few than 5 students made the answers correct. It may
results from that students misunderstood the problems, so that most students arranged
the schedule by themselves regardless of the questions suggested.

The item of birthday party is to evaluate the concept of factors and the
relationship of multiplication and division. Due to related contents are taught in the
high grade levels, fourth graders may have difficulty to deal with the problem.
However, students in fifth and sixth grade levels did not perform well.

The results found that students have shown different ideas in these four items.
The design of the open-end questions can help us to diagnosis students’ mathematics
ability in multiple aspects. We expect to have these open-end questions applied in
Taiwan Assessment of Student Achievement (TASA) in the near future.



Key words: performance assessment, number sense
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