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Ideas and techniques to enhance your science teaching

The Reflective  
Assessment Technique
A new way of evaluating in-class student work
By Cathleen Kennedy, Kathy Long, and Arthur Camins

How do you know which 
students are ready to 
move on to the next les-
son and which students 

will be left behind if you continue 
with your lesson plan? Teachers of-
ten rely on student questions, their 
observations of students at work, 
and their own intuition to monitor 
how well students are learning. Un-
fortunately, this method does not al-
ways result in reliable information. 

We found that teachers learn 
more about their students when 
they use a four-step formative 
assessment technique that draws 
on guided teacher ref lections to 
inform classroom decision-making. 
In this method, the assessments 
occur as part of the curriculum, 
and teachers need only spend 15 
minutes of reflection time at the 
end of each science activity. This 
makes it easier—and less time 
consuming—to conduct the assess-
ment compared with giving a quiz 
or some other add-on activity. 

We developed the technique 
through our work on two National 
Science Foundation projects: For-
mative Assessment in Science 
Through Technology (FAST), 
which was a collaborative research 
project between Hudson Public 
Schools and FOSS staff at the Law-
rence Hall of Science, UC Berkeley; 
and Assessing Science Knowl-
edge (ASK), which was a FOS S 
assessment-development project 

that involved third- through sixth-
grade teachers from nine locations 
around the country. We piloted the 
method in numerous fourth- and 
f ifth-grade classrooms in Mas-
sachusetts and South Carolina 
as teachers conducted a 10-week 
study on magnetism and electricity 
using FOSS curriculum and ASK 
assessment materials (FOSS 2005; 
FOSS 2006). The results of our ef-
forts were promising. Students in 
the classrooms in which the method 
was used demonstrated dramatic 
learning gains compared to stu-
dents in classes in which teachers 
did not spend regular time reflect-
ing on student learning. In addition 
to improved student performance, 
the teachers who used the tech-
nique reported that they felt their 
teaching improved because of it.

With just a short time invest-
ment, we found both teachers and 
students greatly benefited from the 
use of reflective assessment, and we 
encourage you to try the method in 
your classrooms. 

How Does It Work?
The Reflective Assessment Tech-
nique is comprised of four steps for 
the teacher: anticipate, review, re-
flect, and adjust. 

Step1: Anticipate
In the first step of the method, teach-
ers anticipate by focusing on one 
or two key concepts students will 
be learning in the upcoming class-
room activity. They think about past 
confusion students have had while 
learning those concepts and they 
decide which pieces of student work 
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Figure 2.

Student responses and teacher notes.
a.				           b.

c. Teacher Reflections:
1. What I noticed as I was evaluating this student work:

Student a thinks this will work because there is a complete circuit •	
(didn’t notice contact points).
Student b thinks this will work because the wire touches the + and the •	
– on the battery.

2. Trends or student confusion I noticed:
Most of the students think this circuit will work! They have the idea of •	
a complete circuit, but they are not noticing that the bulb has only one 
contact point in the circuit.

3. Next steps for this class:
We need to focus more on the contact points. As the students build •	
their circuits in the next part, I will go around and ask them to point 
out the contact points. When we draw schematic diagrams, I’ll have 
them put special points on the drawings to show the contact points.

to review after class that will provide 
needed evidence of learning the fo-
cus concepts. (Essentially, any piece 
of student work that elicits students’ 
understanding of the concept under 
scrutiny can be used for the purpose 
of this review.)

We suggest that teachers use 
reflective assessment only after they 
have taught a module at least once or 
twice. Teachers need to be familiar 
with the content and what students 
find difficult to master. If teachers are 
familiar with the curriculum they are 
teaching, this step should only take 
5–10 minutes.

FOSS curricula is designed to 
enable teachers to focus on one or 
two key concepts for each activ-
ity; activities are designed to elicit 
specific evidence of knowing and 
being able to apply these concepts to 
practical problems. Teachers using 
curricula that do not clearly identify 
the key concepts of the hands-on 
activities and link them to the big 
ideas of the unit would have to set 
aside time to do this in advance of 
teaching the unit. 

For example, for an activity 
requiring students to build simple 
circuits using bulbs, batteries, and 
wires, the key concept to focus on 
is the idea that “there must be a 
complete pathway for electricity 
to travel through the circuit; in-
cluding consideration of contact 
points and the conductivity of 
the materials used in the circuit” 
(FOSS 2006). 

Once teachers have identified 
the key concept for the activity and 
have decided which student work 
to examine later, they are ready to 
conduct the activity with students. 

Figure 1.

Assessing student notebook sheets (Foss 2006). 
What to look for: 
1. Students note that the circuit will not work.

(a) there is a complete circuit, but it does not include the bulb’
(b) in order for the bulb to light, both contact points, the base and the 

metal casing, must be connected to the circuit.
2. Student draws a working circuit, including correct contact points.

Purpose: to clarify student understanding of the need for a complete path-
way and correct contact points. 
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As students complete the activ-
ity, they record the questions they 
investigate, their observations and 
discoveries, and their explanations 
with supporting evidence as note-
book entries. (FOSS curriculum 
materials provide “Notebooks 
Sheets,” worksheets with instruc-
tions and/or questions for students 
to answer as they work through an 
investigation.)

Step 2: Review
The second step of the technique, 
review, occurs after students have 
conducted the activity. Students 
turn in their notebooks open to 
the page they want the teacher to 
look at after class. Teachers do not 
make any marks on the student 
work but keep a tally of which stu-
dents got the concepts and which 
did not.

Figure 1 (p. 51) is an excerpt 
from the FOSS Module Teacher 
Guide, ASK Project Edition (FOSS 
2006) describing what a teacher 
should look for when he or she 

evaluates the circuit activity 
worksheet. The main point 
of the activity is for students 
to understand how electric-
ity f lows through a circuit 
(through a complete pathway 
which requires particular 
contact points on each com-
ponent). Thus, the only thing 
the teacher focuses on when 
reviewing a student’s work 
is whether it indicates that 
the student understands this 
concept. The teacher does 
not evaluate every aspect of 
a student’s work (e.g., the 
spelling or grammar used); 

the point is for the teacher to iden-
tify students who do not appear 
to understand the main concepts 
covered that day. 

Figure 2 (p.  51) shows two 
students’ work and their teacher’s 
reflections about what she learned 
from reviewing them. In Figure 
2a, the student demonstrates that 
he knows the rule but doesn’t 
recognize the contradiction to the 
rule in the picture. In Figure 2b, 
the student describes a circuit but 
seems to ignore the problem of 
whether the lightbulb’s contact 
points are in the circuit. After see-
ing these and the other students’ 
work, the teacher realizes that stu-
dents understand the concept of a 
complete pathway but are missing 
the contact points.

To help teachers tally their results, 
we provided software (Kennedy, 
Wilson, and Draney 2006) on which 
to record their evaluations. Figure 
3 is a screenshot showing what the 
teacher sees as she prepares to evalu-
ate a student’s notebook sheet. In this 

example, the teacher is looking for 
evidence that students understood 
the pathway and contact points in the 
circuit. The pop-up window reminds 
the teacher of the single concept he 
or she is evaluating on Question 1 
of the activity. The teacher looks for 
conclusive evidence in the student’s 
work and does not try to read between 
the lines or use any other evidence 
or knowledge about the student. 
If teachers do not have access to a 
software program such as the one 
described here, a simple T-table will 
do the job (Figure 4). 

Step 3: Reflect
After the review of student work is 
completed and the evidence of stu-
dent understanding recorded, the 
third step of the assessment is to re-
flect on what the teacher has learned 
(Figure 2). The teacher spends an-
other five minutes or so thinking 
about the work he or she has just re-
viewed and responds to the follow-
ing prompts:

What I noticed as I was evaluat-1.	
ing this student work.
Trends or student confusion I 2.	
noticed.

Step 4: Adjust
The fourth step of reflective assess-
ment is to adjust by planning “next 
steps” for helping students clarify 
their understanding. If just a few 
students are having difficulties, 
teachers write sticky notes providing 
feedback to those students. If half 
the class is confused, then whole-
class “next steps” are in order.

In this example, once the teacher 

Figure 3.



December 2009  53

realized that students were confused 
about the contact points, she made 
plans to focus on that detail in circuit 
building in the next activity in the 
investigation as students continued 
to build more circuits. A benefit of 
conducting this assessment at the 
end of each activity is that teachers 
often do not need to spend class time 
revisiting the earlier activity because 
they caught the problem early on 
and can draw attention to the con-
cept in the next class session. Had 
this teacher waited a week to reflect 
on this learning, the class would have 
been on to other activities and may 
not have had opportunities to focus 
on contact points.

How Did It Work?
The Reflective Assessment Tech-
nique was piloted among six teach-
ers teaching seven fourth- and 
fifth-grade science classes (115 
students) in the 2006–2007 school 
year. Another nine teachers in nine 
classrooms (with 180 students) con-
stituted the control group. Teach-
ers in both groups taught the same 
lessons, conducted the same class-
room activities, and gave the same 
assessments. Teachers in the Re-
flective Assessment group differed 
by evaluating student work from 

each of the classroom activities, re-
cording those evaluations, and re-
sponding to the reflective prompts 
about next steps they would take in 
the classroom.

We compared student perfor-
mances on the end-of-module 
assessment and controlled for per-
formance on the pretest. Although 
students in both groups performed 
similarly on the pretest, students in 
the Reflective Assessment group 
performed better on the posttest. 
On average, students in these 
classes achieved posttest scores 
30% higher than students in the 
control group classes. 

We considered alternative ex-
planations such as differences in 
rates of English language learners 
or special education students in the 
two groups but found that these 
factors affected posttest outcomes 
of students in both groups in the 
same way, reducing posttest per-
formances regardless of whether the 
Reflective Assessment Technique 
was used. 

We were not surprised to find that 
when teachers focus their attention 
on formative assessment, targeted 
on learning goals, student learning 
can be increased. We were happy to 
find, however, that a relatively mod-
est investment of time brought such 
a dramatic improvement in student 
learning. It was not necessary for 
teachers to introduce new activities or 
additional tests into their classroom 
schedules; instead they used what 
students were already producing 
as part of the regular instructional 
activities, making this assessment 
technique both informative and 
manageable. n
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