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Abstract. This research was conducted by an urban middle school science teacher who sought to investigate the effects
of self-assessment on student performance. A group of students were asked to give themselves a score on each learning
target assessed in class and to provide evidence for their decision. Student self-assessment scores were compared to
scores given by the teacher to see if students who accurately assessed their own learning scored higher on final
assessments than students who did not. Assessment scores between groups of students who completed the self-
assessment preparation and students who did not were also analyzed. The data indicates no correlation between the
ability to self-assess and achievement. However, further implications on self-assessment at the secondary level are

discussed.
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INTRODUCTION

This study aims to understand more about the
effects of self-assessment in an urban middle school
science classroom and provide more information about
self-assessment accuracy at the secondary level. This
study was conducted as part of the Streamline to
Mastery professional development program.

Studies have shown that there are major benefits
to student self-assessment [1]. Students who are able
to self-assess become better critical thinkers and are
more self-aware. It is believed that students who
possess these skills are better able to direct their own
learning and become more invested in their own
education [1]. By teaching students to become more
independent in their own learning and evaluation of
learning, students will hopefully be able to transfer
those skills to other areas of their life [2].

Additionally, students who are self-aware are
more able to monitor their own progress. Self-
assessment can help learners locate their strengths and
weaknesses and get them to think about what they
need to do in order to achieve at a higher level. This
individual reflection helps students take ownership of
their learning and become more pivotal advocates in
their education, rather than just complacent receivers
of knowledge [3].

Multiple studies have been done on self-
assessment training at the university level. Falchikov
and Boud [4] have done a complete analysis of self-
assessment studies which included over fifty studies
done in higher education. The individual studies
compared self- and teacher marks and the closeness of

those marks. The better-designed studies (according
to Falchikov and Boud) produced higher closeness
results as well as studies that involved students in
advanced courses or graduate courses compared to
introductory courses.  Students in science also
produced better closeness results compared to students
in other disciplines.

Since the 1989 study, other higher education self-
assessment studies have shown similar trends as well.
McDonald [5] showed that students who received and
practiced meta assessment training scored higher on
both easy and difficult assignments than students who
did not receive the training. Similarly, Etkina showed
that students with higher conceptual gains reflected on
their learning in a way that was more articulate and
sophisticated [6]. In a longitudinal study, Chen [7]
showed that university language students’ marks and
comments became closer to their professor’s while
using the same rubric over time.

While there is plenty of literature on self-
assessment in higher education, my searches did not
reveal many studies done at the secondary level,
particularly the middle school level. Research implies
that students as young as twelve can benefit from self-
assessment and when trained can accurately self-assess
with some level of sophistication [3]. Studies also
show that self-assessment accuracy increases when
clear descriptors are used, specific experiences are
related, and functional skills are assessed rather than
abstract ideas [8]. These are attributes of a middle
school science class and shows that self-assessment
can be done at this level.



METHODS AND DATA ANALYSIS

This study was conducted in an urban middle
school science classroom during the 2010-2011 school
year. Approximately 100 eighth-grade students were
placed randomly in four sections of physical science
with the exception of five special education students
who were placed in the same section for ease of
scheduling. During the first unit of study, students in
the first section of science class received the self-
assessment training and the other classes served as the
control group. Throughout the course of the year, the
treatment group changed so that each group received
the treatment at least once, and then became part of the
control group for the rest of the time.

The treatment group received the self-assessment
training and used a self-assessment learning target
tracker to record their thinking. The tracker was a 5-
column graphic organizer that included sections for the
date, learning target, self-assessment score, reason for
the self-assessment score, and teacher score for each
lesson. For the first lessons, the teacher modeled the
correct way to fill in the self-assessment tracker and
gave examples of specific vocabulary to use when
explaining what the student does well with or what the
student might struggle with. Students were given
opportunities to discuss their ideas in pairs before
writing. After modeling during the first few lessons,
the teacher provided a structured time at the end of
each lesson to discuss and fill in the self-assessment
tracker. The trackers were collected at the end of the
unit. Each activity or lesson took 1-3 class days to
complete and for each activity there was a new
corresponding learning target. Students in the control
group used a different tracker that did not include a
section for a self-assessment score or reason for the
self-assessment score.

In the self-assessment tracker, the students assigned
themselves a score for each learning target based on a
1-4 scale with 4 being the highest. These scores were
later compared to the scores of the teacher, and a
resulting discrepancy value was determined. We refer
to a discrepancy value as the absolute value of the
difference between the teacher score and student score.
If a student did not complete an assessment question
their score was omitted.

After the students reflected on their learning and
completed the self-assessment tracker, the students
completed and turned in an open-ended question that
assessed the learning target for that lesson. The
students received a score (1-4) from the teacher based
on the specific rubric for that type of question. For
example, if the question asked the student to analyze
data, the “Analyzing Data” rubric was used. The
rubrics used in this study correspond to the Science

Education Public Understanding Program (SEPUP)
which was the curriculum used in this middle school
science classroom. All students received a copy of
each of the types of rubrics used in class and student
work examples were analyzed to help students
understand what the language in each of the rubrics
meant prior to writing their own response.

For this study both quantitative and qualitative data
were collected. The quantitative data collected
included scores reported by the students and teacher in
the self-assessment trackers as well as survey data
given at the end of each unit. | looked for a correlation
between a students’ average discrepancy value and
their final assessment score for that unit. | also looked
for a correlation between discrepancy values and
different types of questions being assessed.

Survey results were tallied and reported as
percentages. The qualitative data from the students’
self-assessment trackers were analyzed by placing
student rationales into two categories: students who
used specific science vocabulary and students who did
not use specific science vocabulary to explain their
thinking.

RESULTS

There was no correlation between students’
discrepancy value and their scores on the final
assessment (r’=0.0019). Figure 1 shows a scatter plot
of all the students in the treatment group. There is no
pattern that shows students with low average absolute
discrepancy values (better at self-assessing) scoring
better on the final assessment than students with high
absolute discrepancy values.
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FIGURE 1. Average Discrepancy Values compared to Test
Scores

The average scores for the treatment group
showed no significant gains compared to the control
groups. Figure 2 shows the average assessment scores
for each section of students for each unit of study
throughout the year. The section of students who
received the self-assessment treatment switched for



each unit of study and this is indicated with the color
black in Figure 2. The average assessment scores were
more dependent on the class section rather than the
treatment.
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FIGURE 2. Average Assessment Scores for each Unit of
Study comparing the Treatment Group to the Control Group

I hypothesized that students would get better at self-
assessing over time. However, when looking at the
data for treatment group one (which spanned the
longest amount of time), the discrepancy scores did
not get lower over a 10-week period of using the self-
assessment trackers (see Table 1).

Table 1. Discrepancy Value by Question Type throughout a
10 Week Unit of Study.

Average Discrepancy
Date Value Type of Question
24-Aug 0.94 uc
27-Aug 0.40 DI
1-Sep 1.72 AD
3-Sep 1.00 AD
8-Sep 0.65 uc
22-Sep 1.50 ucC
24-Sep 1.95 AD
5-Oct 0.33 ET
13-Oct 0.86 uc
19-Oct 1.04 uc
UC = Understanding Concepts, DI = Designing Investigations,
AD = Analyzing Data, ET = Evidence and Trade-Offs

The type of the assessment question seemed to
have more of an effect on the average discrepancy
values for the first treatment group (N=23 students).
Students were able to more accurately self-assess on
questions that asked them to design an investigation or
determine the evidence and trade-offs compared to
analyzing data or explaining a specific concept (see
Figure 3). Given that previous research on self-
assessment has shown that students are likely to
improve their closeness scores over time [7] and

students who engage in self-assessment are more
likely to score higher on assessments [5], | predicted
that the data in this study would show similar results;
it did not. This led me to investigate possible reasons
as to why the self-assessment training did not have the
effects I thought it would.
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FIGURE 3. Average Discrepancy Values Compared to
Question Type

CONCLUSIONS AND IMPLICATIONS

First, I analyzed the survey results and found that
91% of students felt they were aware of their
understanding or lack of understanding about a
concept. Sixty-one percent of those students showed
they could articulate their thinking using specific
science vocabulary such as, “I do well writing
procedures but | struggle with the independent and
dependent variables.” This suggests that many of the
students were able to write about what parts of a
concept they felt confident in and what parts of a
concept they struggled with, even if they were not able
to correctly match their own numerical self-assessment
score (1-4) with the score given by the teacher. If
students showed their ability to articulate what they
know and do not know, then why weren’t the
assessment scores higher for those students?

| believe the missing piece is what the students do
with this information. One hypothesis is that middle
school students may not be ready to know what to do
even when they know that they do not understand a
concept. The self-assessment reflections took place at
the end of a lesson which most of the time was at the
end of a class period. Many students could accurately
write about their understanding of the concept by the
end of the lesson, but there were not structured in-class
activities set up to help students move further in their
understanding.  So, students left class knowing what
they understood or did not understand, but did not
have a plan to address those needs.

Using the self-assessment tracker as a form of
formative assessment can help students and teachers.
A teacher’s ability to access students’ prior knowledge



and respond to the formative assessment in his or her
classroom is an important factor in a student’s ability
to learn a concept [9]. Using formative assessment
tools makes students and teachers more aware of a
student’s mastery of a concept. The awareness that
comes from engaging in self-assessment can only
improve concept attainment if that data is put into use
and the student can learn whatever piece is still
unclear. While thirteen and fourteen year-old students
may have the ability to self-assess [3] they may not
have the motivation or developmental capability to
address those needs independently in order to
influence assessment scores.

As a teacher in this middle school classroom, |
would imbed a structured plan to address students’
needs on a more frequent basis. Often times, one day
was taken out of the unit to differentiate for students
before an assessment. This data shows that more
frequent, even shorter sessions to address
misunderstandings would be helpful for students.

Considerable time was spent with the students
working with the rubrics and familiarizing students
with the language, however it was clear that many
students either lost the rubrics, or did not take time to
reference them independently. Before each assessment
was turned in, class time was given to review the
rubrics but many students did not take advantage of
this time. Either the students did not find this exercise
useful or they were not concerned with their scores.

It would have been valuable to have pre-
assessment data for students at the beginning of each
unit of study. Next time, | would like students to see
the learning targets ahead of time and give themselves
a score and rationale for each target and then compare
their responses after engaging in the lessons.

ACKNOWLEDGMENTS

I would like to thank Ryan O’Block, Valerie Otero
and members of the Streamline to Mastery Program
for their feedback and continued support. This work
was partially funded by NSF grant DUE 937941.

REFERENCES

1. D. Nunan. The Learner Centered Curriculum,
Cambridge: Cambridge University Press, 1988

2. D. Little, “The Common European Framework
and the European Language Portfolio: involving
learners and their judgments in the assessment
process,” Language Testing. 22: 321-36 (2005)

3. M. Harris, “Self-Assessment of Language Learning in
Formal Settings,” ELT Journal. 51: (1997)

4. N. Falchikov and D. Boud, “Student Self-Assessment in
Higher Education: A Meta-Analysis,” Review of
Educational Research. 59: (1989-01)

5.

B. McDonald, “Improving Learning through Meta
Assessment,” Active Learning in High Education. 11:
119-129 (2010)

E. Etkina, “College Physics Students Epistemological
Self-Reflection and its Relationship to Conceptual
Learning,” American Journal of Physics. 70: 1249-1259
(2002)

Y.Chen, “Learning to Self-Assess Oran Performance in
English: A Longitudinal Case Study,” Language
Teaching Research. 12: 235-262 (2008)

S. Ross, “Self-assessment in Second Language Testing: a
Meta-Analysis and Analysis of Experiential Factors,”
Language Testing. 15: 1-20 (1998)

V. Otero and M. Nathan, ‘“Preservice Elementary
Teachers’ Views of their Students’ Prior Knowledge in
Science,” Journal of Research in Science Teaching. 45:
497-523 (2008)



