PERFORMANCE-BASED CLUSTER GROUPING

IN NINTH GRADE HONORS PHYSICS

PROJECT OVERVIEW

Gifted students at Twin Valley High School often report that they are not academically challenged during their freshman year. A lack of rigor may promote poor
work habits, study skills, and attitudes among the brightest students. When paired with proper instructional strategies, purposeful cluster grouping has been shown to posi-
tively affect motivation and academic achievement among gifted learners. This action research study compared two concurrent sections of ninth grade Honors Physics.
Both sections were taught by the same teacher to minimize instructional variability; however, only one section received the intervention of performance-based cluster

grouping with targeted instructional strategies.

“The tendency to view talented students as ancillary classroom helpers rather than children with individual needs, curiosity, and desires of their own devalues them.” (Robinson, 1990, p. 21).
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RESULTS

Action Research Question 1

. The majority of students in both classes reported
that working with peers of a similar ability level 1s
“most beneficial to their learning.”

Higher Ability ® Similar Ability = Lower Ability

Figure 2. Preferred grouping arrangement: Peer ability level, (N=43).

. In the cluster class 84.0% of students (N=21) ap-
preciated or were indifferent to the opportunity to
complete the most difficult problems first.

. One student commented:

“You can work at your own pace and if you get done faster
than others you can move on.”

. The cluster teacher noted a more serious and com-
petitive tone to the cluster class when the MDF op-
tion was offered.

did not sometimes always
attempt attempted attempted
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Figure 3. Average test performance by frequency of attempting most difficult first.

. A strong positive correlation (r=0.99) was ob-
served between how often students opted to try the
most difficult problems first and how well they
performed on their summative assessments.
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The Derby Car Challenge

(Replacement Work)
Problem Statement:

A derby car is released from the top of a linear track with a 7% grade. Draw a diagram below.
Determine the angle of elevation from the bottom of the track. If the vertical distance is 5
meters, what is the length of the track? 4

M~

Force Concept
Inventory
Post-Test

Equipment and Set-up:

Summative
Assessments

e Adjustable ramp e Timer/watch
e C(Car e Protractor

Set-up the available equipment so that it represents the above situation to scale. (1 m : 1 cm)

Measuremen ts:

Measure the time it takes for the car to reach the bottom of the track. Conduct 3 trials. Present

our data in table format. X L
: Yriols | Time (5)

Calculations: 5 120N

Find the average time it takes for the car to reach the bottom of the track. Then use the
kinematics equations to determine the acceleration of the car.
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ACtion Resetll”Ch QueStion 2 Figure 1. Example of replacement work.

. Students’ confidence in their math ability improved
for the cluster class, whereas 1t declined for the non-
cluster class.
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Figure 4. Example question from Force Concept Inventory.

INTERPRETATION & CONCLUSION

The results of this action research project highlighted the importance of incorporating purposeful
homogeneous grouping and other instructional strategies for gifted learners into the regular classroom setting.
The majority of students appreciated the opportunity to complete the most difficult problems first. Students’
confidence in their math ability improved for the cluster class, whereas i1t declined for the non-cluster class. The
intervention did not have a significant impact on student’s conceptual understanding of Newtonian mechanics.
Interestingly, students who always attempted the most difficult problems first performed better on summative as-
sessments than those who did not attempt the most difficult problems first. The most common reason that stu-
dents gave for not attempting the most difficult problems first was a lack of confidence or understanding. This
finding suggests that the students exercised good judgement when choosing whether or not to attempt the MDF.

“In heterogeneous grouping, there was a leader, and the group deferred to the leader. But with the homogeneous grouping there was more of a conversation going on, which benefited eve-
ryone in the group. There was a more even distribution of the workload. Also, from a teaching standpoint it was easier to differentiate when students were grouped homogeneously.”

Jessica Christman

Gifted Support Teacher at Twin Valley High School

Elverson, Pennsylvania




