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Theoretical FrameworkTheoretical Framework

(1) Using the pedagogy of gifted (1) Using the pedagogy of gifted 
education (i.e., flexible ability grouping, education (i.e., flexible ability grouping, 
differentiation) may enhance the math differentiation) may enhance the math 
achievement of all students; andachievement of all students; and
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achievement of all students; andachievement of all students; and
(2) Marsh (1986) suggests that high (2) Marsh (1986) suggests that high 
ability students may suffer decline in ability students may suffer decline in 
selfself--concepts when grouped with concepts when grouped with 
students of similar or advanced students of similar or advanced 
capabilities. capabilities. 

Purpose of the StudyPurpose of the Study

(1) to examine the effects of student(1) to examine the effects of student--
and schooland school--level variables on grade 4 level variables on grade 4 
and 5 students’ mathematics and 5 students’ mathematics 
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achievement; andachievement; and
(2) to analyze the effects of average (2) to analyze the effects of average 
classroom or school achievement on classroom or school achievement on 
students’ selfstudents’ self--efficacy and selfefficacy and self--concept concept 
for math.for math.

Research HypothesesResearch Hypotheses

1. Treatment level (below-, on-, and above-grade) will 
be significantly and positively related to individual 
math achievement, self-efficacy, and self-concept;

2. After controlling for treatment levels, grouping type 
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te co t o g o t eat e t e e s, g oup g type
(whole or flexible) will be significantly and positively 
related to individual math achievement, self-efficacy, 
and self-concept;

3. After controlling for student demographic variables, 
average classroom and school achievement will 
incrementally and positively affect individual math 
achievement;

Research HypothesesResearch Hypotheses

4. After controlling for student demographic 
variables, average classroom and school 
achievement will incrementally and 

iti l ff t th lf ffi d
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positively affect math self-efficacy; and
5. After controlling for student demographic 

variables, average classroom and school 
achievement will incrementally and 
negatively affect math and academic self-
concept. 

Research QuestionsResearch Questions

1.1. How much variation in students’ How much variation in students’ 
posttest CBA scores is attributable to posttest CBA scores is attributable to 
individual differences?individual differences?
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2.2. How much variation in students’ How much variation in students’ 
posttest CBA scores is attributable to posttest CBA scores is attributable to 
school membership?school membership?
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MethodMethod
SampleSample
–– The sample consisted of 34 teachers and their students (N = The sample consisted of 34 teachers and their students (N = 

420), randomly assigned to one of three treatment levels (below, 420), randomly assigned to one of three treatment levels (below, 
on, or above grade level) based on their pretest scores on a on, or above grade level) based on their pretest scores on a 
curriculumcurriculum--based assessment (CBA).based assessment (CBA).

InstrumentationInstrumentation
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–– CurriculumCurriculum--Based Assessment (alphaBased Assessment (alpha = .78), developed for this = .78), developed for this 
study.study.

–– Student Mathematics SelfStudent Mathematics Self--Efficacy Survey (SMSES) (alpha = .91) Efficacy Survey (SMSES) (alpha = .91) 
(adapted from Siegle, 1995).(adapted from Siegle, 1995).

–– Academic SelfAcademic Self--Concept (alpha = .85) (adapted from Marsh, 1990).Concept (alpha = .85) (adapted from Marsh, 1990).
–– Student SelfStudent Self--Concept for Math Scale (SSCMS) (alpha = .93) Concept for Math Scale (SSCMS) (alpha = .93) 

(adapted from Marsh, 1990).(adapted from Marsh, 1990).
TreatmentTreatment
–– ThreeThree--week experimental math unit on Data Representation and week experimental math unit on Data Representation and 

Analysis, differentiated based on prior knowledge.Analysis, differentiated based on prior knowledge.

Data AnalysisData Analysis
DescriptivesDescriptives
–– IVsIVs

Treatment LevelTreatment Level
Grouping TypeGrouping Type
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–– DVsDVs
CurriculumCurriculum--Based AssessmentBased Assessment
Academic and Math SelfAcademic and Math Self--ConceptsConcepts
SelfSelf--Efficacy for MathEfficacy for Math

HLM: 3 Level ModelHLM: 3 Level Model
–– Individual studentsIndividual students
–– ClassroomsClassrooms
–– SchoolsSchools

Results: RH1: Treatment LevelResults: RH1: Treatment Level

Significantly related to posttest CBA scores Significantly related to posttest CBA scores 
((t t = 8.05, = 8.05, p p <.001).<.001).
Not significantly related to posttest MSE Not significantly related to posttest MSE 
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scores (scores (t t = 2.68, = 2.68, p p =.152).=.152).
Not significantly related to posttest MSC Not significantly related to posttest MSC 
scores (scores (t t = 1.10, = 1.10, p p =.182).=.182).
Not significantly related to posttest ASC Not significantly related to posttest ASC 
scores (scores (t t = .995, = .995, p p =.166).=.166).

Results: RH1Results: RH1
TreatTreat GroupGroup CBACBA MSEMSE MSCMSC ASCASC

TreatTreat -- .132*.132* .461**.461** .257**.257** --.153.153 --.178*.178*

GroupGroup .103**.103** -- .118.118 .160.160 --.084.084 --.120.120
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CBACBA .421**.421** .098*.098* -- .205*.205* .034.034 .010.010

MSEMSE .174**.174** .009.009 .256**.256** -- .484**.484** .398**.398**

MSCMSC .215**.215** .206**.206** .128*.128* .481**.481** -- .666**.666**

ASCASC .212**.212** .003.003 .184*.184* .451**.451** .627**.627** --

Note. Intercorrelations for Above-Grade Level participants are presented above the diagonal.

Results: RH1Results: RH1
PrePre
MM

PrePre
SDSD

PostPost
MM

Post Post SDSD dd

BelowBelow 11.6611.66 3.203.20 16.3616.36 4.674.67 1.011.01
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OnOn 15.3615.36 3.153.15 19.2319.23 5.005.00 .77.77

AboveAbove 19.5419.54 4.694.69 22.2322.23 5.575.57 .50.50

WholeWhole 15.0315.03 5.145.14 18.9918.99 5.505.50 .72.72

FlexibleFlexible 16.3416.34 4.784.78 19.9119.91 5.705.70 .63.63

Means and Standard Deviations for Student Mathematics Self-
Efficacy Survey by Treatment Level

Treatment Treatment 
LevelLevel

NN of of 
StudentsStudents

PretestPretest
MM

Pretest Pretest 
SDSD

Posttest Posttest 
MM

PosttestPosttest
SDSD

dd

Below Grade Below Grade 
LevelLevel

3838 88.2488.24 23.1823.18 103.24103.24 13.8013.80 .81.81

1212

LevelLevel

On Grade On Grade 
LevelLevel

9696 86.5286.52 19.6119.61 107.01107.01 18.8618.86 1.061.06

Above Grade Above Grade 
LevelLevel

9494 87.5487.54 18.7818.78 110.64110.64 19.8619.86 1.201.20

TotalTotal 228228 87.2387.23 19.8419.84 107.88107.88 19.9119.91 1.041.04
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Table 4
Means and Standard Deviations for Student Mathematics 
Self-Concept Survey by Treatment Level

Treatment Treatment 
LevelLevel

NN of of 
StudentsStudents

PretestPretest
MM

Pretest Pretest 
SDSD

Posttest Posttest 
MM

PosttestPosttest
SDSD

dd

Below Grade Below Grade 
LevelLevel

113113 33.2233.22 6.606.60 29.4829.48 5.755.75 --.61.61

1313

On Grade LevelOn Grade Level 160160 34.0934.09 7.887.88 30.4130.41 6.776.77 --.50.50

Above Grade Above Grade 
LevelLevel

147147 34.8634.86 7.097.09 30.6930.69 6.716.71 --.60.60

TotalTotal 420420 34.1334.13 7.297.29 30.2630.26 6.496.49 --.56.56

Results: RH2: Grouping Results: RH2: Grouping 
TypeType

After controlling for treatment After controlling for treatment 
levels, grouping (whole class or levels, grouping (whole class or 
flexible) wasflexible) was notnot significantlysignificantly

1414

flexible) was flexible) was notnot significantly significantly 
related to posttest CBA, MSE, related to posttest CBA, MSE, 
MSC, or ASC scores.MSC, or ASC scores.

Table 3
Means and Standard Deviations for Student Mathematics 
Self-Efficacy Survey by Grouping Type

GroupingGrouping
TypeType

NN of of 
StudentsStudents

PretestPretest
MM

Pretest Pretest 
SDSD

Posttest Posttest 
MM

PosttestPosttest
SDSD

dd

Whole Whole 
ClassClass

6868 84.6084.60 16.4316.43 102.28102.28 19.7219.72 .98.98

1515

Flexible Flexible 
GroupsGroups

160160 88.3488.34 21.0721.07 110.26110.26 19.5719.57 1.081.08
(.40)(.40)

TotalTotal 228228 87.2387.23 19.8419.84 107.88107.88 19.9119.91 1.041.04

Table 6
Means and Standard Deviations for Student 
Mathematics Self-Concept Survey by Grouping Type

Grouping Grouping 
TypeType

NN of of 
StudentsStudents

PretestPretest
MM

Pretest Pretest SDSD Posttest Posttest MM PosttestPosttest
SDSD

dd

Whole Whole 
ClassClass

174174 35.8935.89 7.137.13 31.3631.36 7.017.01 --.63.63
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ClassClass

Flexible Flexible 
GroupsGroups

246246 32.8832.88 7.157.15 29.4829.48 5.995.99 --.52.52
((--.49).49)

TotalTotal 420420 34.1334.13 7.297.29 30.2630.26 6.496.49 --.56.56

Results: RH3: Class and Results: RH3: Class and 
School AchievementSchool Achievement

Mean class achievement was Mean class achievement was 
significantly related to individual significantly related to individual 

tt t CBAtt t CBA
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posttest CBA scores posttest CBA scores ((t t = 4.95, = 4.95, p p <.001).<.001).

Mean school achievement was Mean school achievement was not not 
significantly related to individual significantly related to individual 
posttest CBA scores posttest CBA scores ((t t = 1.61, = 1.61, p p =.204).=.204).

Results: RH4: Mean Class/School Results: RH4: Mean Class/School 
Achievement and Math SelfAchievement and Math Self--EfficacyEfficacy

Mean class achievement was Mean class achievement was notnot
significantly related to individual significantly related to individual 
posttest MSE scores posttest MSE scores ((t t = = --1.67, 1.67, p p =.071).=.071).

1818

pp (( ,, pp ))

Mean school achievement was Mean school achievement was not not 
significantly related to individual significantly related to individual 
posttest MSE scores posttest MSE scores ((t t = 1.66, = 1.66, p p =.193).=.193).
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Results: RH5: Mean Class/School Results: RH5: Mean Class/School 
Achievement and Math SelfAchievement and Math Self--ConceptConcept

Mean Mean classclass achievement was achievement was notnot
significantly related to individual significantly related to individual 
posttest MSC scores posttest MSC scores ((t t = .562, = .562, p p =.581).=.581).

1919

pp (( ,, pp ))

Mean Mean school school achievement was achievement was notnot
significantly related to individual significantly related to individual 
posttest MSC scores posttest MSC scores ((t t = = --1.43, 1.43, p p =.247).=.247).

Results: RH5: Mean Class/School Results: RH5: Mean Class/School 
Achievement and Academic SelfAchievement and Academic Self--
ConceptConcept

Mean Mean classclass achievement was achievement was notnot
significantly related to individual significantly related to individual 
posttest ASC scores posttest ASC scores ((t t = = --.245, .245, p p =.809).=.809).

2020

pp (( ,, pp ))

Mean Mean school school achievement was achievement was not not 
significantly related to individual significantly related to individual 
posttest ASC scores posttest ASC scores ((t t = = --.223, .223, p p =.838).=.838).

Research QuestionsResearch Questions

1.1. How much variation in students’ How much variation in students’ 
posttest CBA scores is attributable to posttest CBA scores is attributable to 
individual differences?individual differences?
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2.2. How much variation in students’ How much variation in students’ 
posttest CBA scores is attributable to posttest CBA scores is attributable to 
school membership?school membership?

Research QuestionsResearch Questions
Curriculum-Based Assessment
– Significant variation around the mean (Χ2= 66.83, p < .001) 

among students.
– Significant variation (Χ2= 21.45, p < .001) among students in 

schools.
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sc oo s
– School membership explained 25.7% variance in individual 

mean scores.

Math Self-Efficacy
– No significant variation around the mean (Χ2= 13.84, p =.180) 

due to individual differences among students.
– Significant variation in students’ mean scores based on school 

membership (Χ2= 22.03, p < .001).
– School membership explained approximately 7.8% of the 

variance in individual mean scores.

Research Questions

Math Self-Concept
– Significant variation (Χ2= 19.39, p < .05) due to individual 

differences among students.
– Significant variation based on school membership (Χ2= 17.84, p < 

01)
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.01).
– School membership explained 9.8% of the variation in individual 

mean scores.

Academic Self-Concept
– No significant variation (Χ2= 3.59, p > .05) due to individual 

differences among students.
– Significant variation based on school membership (Χ2= 21.01, p < 

.01).
– School membership explained 5.7% of the variation in individual 

mean scores. 

Conclusions: Math Conclusions: Math 
AchievementAchievement

Students in all treatment levels and Students in all treatment levels and 
grouping arrangements had positive gains grouping arrangements had positive gains 
pretest to posttest.pretest to posttest.

2424

Students who were enrolled in classes with Students who were enrolled in classes with 
high achievement levels had higher posttest high achievement levels had higher posttest 
scores.scores.
Students who were enrolled in schools with Students who were enrolled in schools with 
high achievement levels had slightly higher high achievement levels had slightly higher 
posttest scores.posttest scores.
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Conclusions: Math SelfConclusions: Math Self--
EfficacyEfficacy

Students who scored on or above Students who scored on or above 
grade level on the pretest had higher grade level on the pretest had higher 
MSE scores than their peers.MSE scores than their peers.
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Students who were placed into flexible Students who were placed into flexible 
groups had higher MSE scores than groups had higher MSE scores than 
their peers in the whole class setting.their peers in the whole class setting.
Students who were in higher achieving Students who were in higher achieving 
classes had lower MSE scores.classes had lower MSE scores.

Conclusions: Math and Conclusions: Math and 
Academic SelfAcademic Self--ConceptsConcepts
Students who scored on or above grade level Students who scored on or above grade level 
on the pretest CBA had higher scores on on the pretest CBA had higher scores on 
posttests for MSC and ASC.posttests for MSC and ASC.
Students who were placed into flexible Students who were placed into flexible 
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pp
groups had groups had higher higher MSC and MSC and lowerlower ASC scores ASC scores 
than their peers in the whole class setting.than their peers in the whole class setting.
Students who were in higher achieving Students who were in higher achieving 
classes had classes had higher higher MSC and MSC and lowerlower ASC ASC 
posttest scores.posttest scores.
Students who were in higher achieving Students who were in higher achieving 
schools had schools had lowerlower MSC and ASC posttest MSC and ASC posttest 
scores.scores.

LimitationsLimitations

Sample sizes for the various treatment Sample sizes for the various treatment 
conditions were small and diverse.conditions were small and diverse.
Attrition, especially for affective scales.Attrition, especially for affective scales.
Instrumentation: The CBA created for thisInstrumentation: The CBA created for this
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Instrumentation: The CBA created for this Instrumentation: The CBA created for this 
unit was too difficult and range was unit was too difficult and range was 
restricted.restricted.
There is evidence that a short educational There is evidence that a short educational 
intervention may bring about substantial intervention may bring about substantial 
gains that may not be sustainable over time gains that may not be sustainable over time 
(Kulik, 1992). (Kulik, 1992). 

ImplicationsImplications

Flexible grouping may enhance students’ levels of Flexible grouping may enhance students’ levels of 
selfself--efficacy.efficacy.
–– Bandura (1986) suggested that one modeling cue that Bandura (1986) suggested that one modeling cue that 

may activate student selfmay activate student self--efficacy is “similarity to others.”efficacy is “similarity to others.”
Th BFLPE (M h 1986) i id i thiTh BFLPE (M h 1986) i id i thi
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The BFLPE (Marsh, 1986) was in evidence in this The BFLPE (Marsh, 1986) was in evidence in this 
study, however the effects were trivial and nonstudy, however the effects were trivial and non--
significant.significant.
–– Class level: students had higher MSCClass level: students had higher MSC
–– School level: students scored lower on both MSC and ASCSchool level: students scored lower on both MSC and ASC

Appropriate flexible grouping strategies may have a Appropriate flexible grouping strategies may have a 
positive effect on positive effect on all all students.students.


