


Table 28

Excluded Variables at Each Step in the Procedure for Predicting CMT Reading Scores for Research Question Three

Partial
Model Beta In t Sig. Correlation Collinearity Statistics
Minimum
Tolerance VIF Tolerance
1 Weight Category -.122% -1.990 .048 -.136 1.000 1.000 1.000
Square Root of the Absences -.1052 -1.715 .088 -.118 .997 1.003 997
Domain Engagement 2242 3.462 .001 233 .864 1.157 .864
Domain Interpersonal Support .0652 1.019 .309 .070 .940 1.064 940
2 Weight Category -121° -2.019 .045 -.139 1.000 1.000 .864
Square Root of the Absences -.086° -1.431 154 -.099 .988 1.012 .856
Domain Interpersonal Support -.12¢% -1.513 132 -.104 .558 1.793 513
3 Square Root of the Absences -.066° -1.082 281 -.075 .954 1.049 .856
Domain Interpersonal Support -.125° -1.572 118 -.109 557 1.794 513

Note. 2Predictors in the Model: (Constant) and Language Arts Engagement. °Predictors in the Model: (Constant), Language Arts
Engagement, and Domain Engagement. °Predictors in the Model: (Constant), Language Arts Engagement, Domain Engagement, and
Weight Category.
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Data Preparation for Research Question Four
A stepwise regression was used to analyze the effects of the predictor variables
(Weight Category, Absences, Language Arts Engagement, Domain Engagement, Domain
Beliefs About Self, and Domain Interpersonal Support) on CMT Writing scores for research
question four using the same methods as for research question three.
Research Question Four
4. To what extent and in what manner can the variation in CMT Writing scores be
explained by weight category, school absences, teacher perception of student
engagement, student perception of student engagement, beliefs about self, and
interpersonal support?
Outliers for Research Question Four
Univariate and multivariate outliers were found using the same techniques as in
research question three. Because the predictor variables were the same in research question
three and four, the search for univariate and multivariate outliers in research question four
yielded the same outcome as in research question three.
Univariate outliers. The predictor variable Absences had a skewness value of 1.174
while all other skewness and kurtosis values were in an acceptable range, between -1 and 1.
(Meyers et al., 2006). The researcher performed a square root transformation on the variable
Absences. The resulting transformation yielded a skewness of .072 and a kurtosis of -.486.
The researcher used the variable Square Root of the Absences in the data analysis as it
improved the normality of the univariate data. An examination of the z-scores indicated
there were four outliers for Domain Engagement, participants with identification numbers

245 (z =-3.15), 300 (z = -3.23), 406 (z = -3.32), and 410 (z = -3.10). There was one outlier
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for the Domain Beliefs About Self belonging to participant 266 (z = -3.27). These five
participants were removed from the analysis of research question three. In addition, data
from the seven participants who were classified as underweight (116, 135, 160, 176, 409,
418, and 420) were removed from the data set to improve linearity of the data set.

Multivariate outliers. Mahalanobis distance (D?) is an objective method for
assessing the presence of multivariate outliers (Meyers et al., 2006). This method measures
the “distance” between each case and the multivariate mean which is evaluated through a chi-
square distribution at a significance level of .001 (Meyers et al., 2006). The chi-square
criterion was set at y? = 22.458, with 6 degrees of freedom, and significance at .001. There
were three cases that were determined to be multivariate outliers based on these criteria.
Participants with identification numbers 159 (D? = 26.64), 273 (D? = 23.43), and 234 (D? =
23.17) were removed from the data set leaving a sample of 212.

Multivariate Statistical Assumptions for a Multiple Linear Regression

The assumptions for a multiple linear regression include multicollinearity and
singularity, normality, linearity, and homoscedasticity (Meyers et al., 2006). The researcher
verified that each of these assumptions was met before analyzing the data for research
question four.

Multicollinearity and singularity. Multicollinearity and singularity were verified
using the same techniques as in research question three. Pearson r correlations were
calculated to assess the linear relationships between the bivariate variables (Meyers et al.,
2006). Table 29 displays correlations and significance levels of the predictor and criterion

variables for research question four. The researcher removed the variable Domain Beliefs
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About Self from the data analysis for research questions four as it was highly correlated with
Domain Interpersonal Support (r =.792) and Domain Engagement (r =.776).

Table 29

Pearson Product-Moment Correlations for Research Question Four

Weight LA Domain Domain Domain

Category  Absences  Engage® Engage® Beliefs® Inter®
CMT Writing? -.083 -.161" 467 288" 3367 215
Weight Category 158" .010 -.032 -.034 -.062
Absences -.070 -122 -.069 -.054
LA Engage 352" .355™ 234"
Domain Engage 776™ 6717
Domain Beliefs 792"

Note. 3CMT Writing is a measure of academic achievement. "Language Arts Engagement is
a measure of teacher perception of student engagement. “Domain Engagement, Domain
Beliefs About Self, and Domain Interpersonal Support are measures of student perception of
engagement, self-beliefs, and interpersonal support, respectively. LA Engagement represents
Language Arts Engagement, Domain Engage represents Domain Engagement, Domain
Beliefs represents Domain Beliefs About Self, and Domain Inter represents Domain
Interpersonal Support. Absences represents the Square Root of the Absences; n = 212; "p <
.05; “p < .01; and two-tailed analyses were performed.

Table 30 displays the tolerance values and VIFs for the predictor variables for
research question four. All tolerance levels were greater than .01 and all VIFs were less than
10, therefore, multicollinearity was not indicated and the assumption was met for research

question four.
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Table 30

Tolerance Values and VIFs for Research Questions Four

Predictor Variables Tolerance VIF

Weight Category 0.965 1.036
Language Arts Engagement? 0.868 1.152
Square Root of Absences 0.994 1.006
Domain Engagement® 0.387 2.584
Domain Interpersonal Support® 0.385 2.600

Note. #Language Arts Engagement is a measure of teacher perception of student
engagement. °Domain Engagement and Domain Interpersonal Support are measures of
student perception of engagement and interpersonal support, respectively; and n = 212.
Normality, linearity, and homoscedasticity. Normality, linearity, and
homoscedasticity were verified simultaneously through the examination of the residuals
scatterplot between the predicted dependent variable scores and the errors of prediction
(Tabachnick & Fidell, 2007). Figure 4 displays the residuals plot using Weight Category,
Square Root of the Absences, Language Arts Engagement, Domain Engagement, and
Domain Interpersonal Support as the predictor variables and CMT Writing as the criterion
variable. The researcher concluded the assumptions of normality, linearity, and
homoscedasticity had been met for research question four because the residuals plot was

rectangular in shape and there were a concentration of points along the midline, the

horizontal line at the regression standardized residual value of zero.
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Figure 4. Residuals plot for research question four.

Descriptive Statistics for Research Questions Four

After the univariate and multivariate outliers were removed from the data set and the
assumptions for a multiple linear regression were met, the descriptive statistics were
calculated for the sample used to investigate research question four and are displayed in

Table 31.
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Table 31

Descriptive Statistics of the Sample for Research Question Four

Variable Min Max Mean SD
CMT Writing? 191.00 400.00 282.45 41.13
Language Arts Engagement® 1.00 4.00 3.11 0.78
Absences 0.00 26.00 6.42 591
Domain Engagement® 2.52 4.00 3.53 0.35
Domain Interpersonal Support® 2.28 4.00 3.30 041

Note. 3CMT Writing is a measure of academic achievement. "Language Arts Engagement is
a measure of teacher perception of student engagement. “Domain Engagement and Domain
Interpersonal Support are measures of student perception of engagement and interpersonal
support, respectively. Absences are reported in the table although Square Root of the
Absences was used in the data analysis; and n = 212.
Data Analysis Research for Question Four

In predicting CMT Writing scores, the results of the ANOVA (Table 32) indicated

that Language Arts Engagement and Square Root of the Absences (referred to as Absences)

were significant predictors of CMT Writing scores (F(2,209) = 32.343, p < .001).
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Table 32

ANOVA Results for Predicting CMT Writing Scores for Research Question Four

ANOVA®
Model SS df MS F Sig.
1 Regression 78542932 1 78542.932 58.598 .000?
Residual 281475.049 210 1340.357
Total 360017.981 211
2 Regression  85090.441 2 42545.221 32.343 .000°
Residual 274927.540 209 1315.443
Total 360017.981 211

Note. 2Predictors: (Constant), Language Arts Engagement. °Predictors: (Constant)
Language Arts Engagement and Square Root of the Absences. °Dependent Variable: CMT
Writing Scores.

The model summary (Table 33) displays the coefficient of multiple determination
which measures the overall strength of the linear relationship between the predictor and
criterion variables by providing the R? and the adjusted R? values for each model (Meyers et
al., 2006). The R? depicts the amount of variation of the criterion variable (CMT Writing
scores) that can be explained by the combination of the predictor variables (Language Arts
Engagement and Absences). For research question four the R? indicated that 23.6% of the
variation in CMT Writing scores was explained by Language Arts Engagement and
Absences. The adjusted R2, a more conservative estimate of the coefficient of multiple
determination, was not used in the analysis because the sample was greater than 60 and there

were not numerous independent variables (Tabachnick & Fidell, 2007).
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Table 33

Model Summary for Predicting CMT Writing Scores for Research Question Four

Model R R AdjR> SEE Change Statistics

F SigF

R?Change Change dfi df,  Change

1 A467% 218 214  36.611 218 58598 1 210 .000

2 486° 236 .229  36.269 .018 4977 1 209 .027

Note. 2Predictors: (Constant), Language Arts Engagement. P°Predictors: (Constant),
Language Arts Engagement and Square Root of the Absences.

An examination of the coefficients output (Table 34) indicates that two of the five
independent variables contributed significantly to the model, Language Arts Engagement (p
<.001) and Absences (p =.027) . The bivariate correlations (Table 29) indicate Language
Arts Engagement was positively related (r = .467, p <.01) to CMT Writing scores and
Absences was negatively related (r = -.161, p < .05) to CMT Writing scores. These
significant associations suggest that as Language Arts Engagement scores increase CMT

Writing scores increase and as the Absences increase CMT Writing scores decrease.

143



Table 34

Coefficients for Predicting CMT Writing Scores for Research Question Four

Unstandardized Standardized
Model Coefficients Coefficients t Significance  Collinearity Statistics
B SE Beta Tolerance VIF
1 (Constant) 205.830 10.391 19.808 .000
Language Arts Engagement 24.835 3.244 467 7.655 .000 1.000 1.000
2 (Constant) 216.976 11.442 18.963 .000
Language Arts Engagement 24.429 3.219 459 7.589 .000 997 1.003
Square Root of the Absences -4.477 2.007 -.135 -2.231 027 .997 1.003

Note. Dependent Variable is CMT Writing Scores.
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Finally, Table 35 displays the results of the excluded variables of the stepwise
regression. Language Arts Engagement was the first predictor variable to be entered into the
model. For the next model Absences, the predictor variable with the largest partial
correlation, was entered into the stepwise multiple linear regression because it added
significantly to the model (Tabachnick & Fidell, 2007). Weight Category, Domain

Engagement, and Domain Interpersonal Support did not add significantly to the final model.
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Table 35

Excluded Variables at Each Step in the Procedure for Predicting CMT Writing Scores for Research Question Four

Partial Collinearity Statistics
Model t Sig. Correlation
Tolerance VIF Minimum
Tolerance
1 Weight Category -1.319 .089 -.091 1.000 1.000 1.000
Square Root of the Absences -2.231 027 -.153 997 1.003 977
Domain Engagement 2.058 041 141 .864 1.157 .864
Domain Interpersonal Support 1.707 .089 117 940 1.064 940
2 Weight Category -.931 353 -.064 1.000 1.036 .962
Domain Engagement 1.868 .063 -.128 .988 1.168 .856
Domain Interpersonal Support 1.651 100 -.114 .558 1.065 . 938

Note. 2Predictors in the Model: (Constant) and Language Arts Engagement. °Predictors in the Model: (Constant), Language Arts

Engagement and Square Root of the Absences.
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Data Preparation for Research Question Five

A stepwise regression was used to analyze research question five. The removal of
univariate and multivariate outliers was undertaken and the assumptions for multivariate
analysis (multicollinearity and singularity, normality, linearity, and homoscedasticity) were
verified before a stepwise linear regression was conducted to analyze the data. The initial
predictor variables were Weight Category, Absences, Mathematics Engagement, Domain
Engagement, and Domain Interpersonal Support and the criterion variable was CMT
Mathematics Scores.

Research Question Five
5. To what extent and in what manner can the variation in Mathematics CMT
scores be explained by weight category, school absences, teacher perception of
student engagement, student perception of student engagement, beliefs about
self, and interpersonal support?
Outliers for Research Question Five

Univariate and multivariate outliers were located and removed from the data set
using the same method as indicated in research questions three and four.

Univariate outliers. Univariate outliers for the predictor variables Absences,
Mathematics Engagement, Domain Engagement, Domain Beliefs About Self, and Domain
Interpersonal Support were located and removed from the data set as in the previous research
questions. The square root of the absences was taken to bring skewness and kurtosis levels
into the acceptable range of -1 to 1 (Meyers et al., 2006). All remaining predictor variables
had skewness and kurtosis levels within the acceptable range therefore no other

transformations were undertaken. SPSS (IBM Corp., 2012) was used to calculate the z-
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scores of the dependent variables. An examination of the z-scores indicated there were eight
participants with scores that were outliers as they fell outside the acceptable range of -3 to 3
(Tabachnick & Fidell, 2007). Participants with identification numbers 245 (z = -3.15), 300
(z=-3.23), 406 (z = -3.32), and 410 (z = -3.10) were removed because their scores were
outliers for Domain Engagement. There was one score that was an outlier for the Domain
Beliefs About Self belonging to participant 266 (z = -3.27) and three outliers for Mathematics
Engagement belonging to 127 (z = -3.16), 234 (z = -3.16), and 423 (z = -3.16). In addition,
data from the seven participants who were classified as underweight (116, 135, 160, 176,
409, 418, and 420) were removed from the data set to improve linearity of the data set.

Multivariate outliers. Mahalanobis distance (D?) was used to check for multivariate
outliers. The chi-square criterion was set at y>= 22.458, with 6 degrees of freedom, and
significance at .001. There was one case that was determined to be a multivariate outlier
based on these criteria. A participant with identification number 146 (D? = 23.82) was
removed from the data set. The removal of univariate and multivariate outliers yielded a
sample size of 211.
Multivariate Statistical Assumptions for a Multiple Linear Regression

The assumptions for a multiple linear regression include multicollinearity and
singularity, normality, linearity, and homoscedasticity. The researcher verified that each of
these assumptions was met before analyzing the data for research question five.

Multicollinearity and singularity. Singularity was checked by examining the
correlations to assess the strength of the linear relationships between the bivariate variables.
Table 36 displays correlations and significance levels of the predictor and criterion variables

for research question five. The researcher removed the variable Domain Beliefs About Self
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from the data analysis as it was highly correlated with Domain Interpersonal Support (r
=.745) and Domain Engagement (r = .783).
Table 36

Pearson Product-Moment Correlations for Research Question Five

Weight Math Domain Domain Domain

Category Absences Engage®  Engage® Beliefs® Interper®

CMT Math? -.070 -.098 4747 324™ 303 145"
Weight Category 2117 -.153" -.003 -.028 .003
Absence -.278™ -.137" -.089 -.037
Math Engage 355" 3127 2127
Domain Engage 783 625
Domain Beliefs 7457

Note. Math Engage represents Mathematics Engagement; Domain Engage represents
Domain Engagement; Domain Beliefs represents Domain Beliefs About Self; and Domain
Inter represents Domain Interpersonal Support. ®*CMT Mathematics is a measure of student
achievement; "Mathematics Engagement is a measure of teacher perception of student
engagement; “Domain Engagement, Domain beliefs About Self, and Domain Interpersonal
support are measures of student perception of engagement, self-beliefs, and interpersonal
support, respectively. Absences represents the Square Root of the Absences; “p < .05; “p <
.01; and n = 211.

Table 37 displays the tolerance values and VIFs for the predictor variables for
research question five. All tolerance levels were greater than .01 and all VVIFs were less than
10 therefore multicollinearity was not indicated (Meyers et al., 2006) and the assumption was

met for research question five.
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Table 37

Tolerance Values and VIFs for Research Questions Five

Predictor Variables Tolerance VIF
Weight Category 977 1.027
Square Root of the Absences 921 1.086
Mathematics Engagement? 874 1.144
Domain Engagement® 874 1.144
Domain Interpersonal Support® .609 1.642

Note. *Mathematics Engagement is a measure of teacher perception of student engagement;
bDomain Engagement and Domain Interpersonal Support are measures of student perception
of engagement and interpersonal support, respectively; and n = 211.

The researcher removed Domain Beliefs About Self from the analysis to address the
issue of multicollinearity. All remaining intercorrelations were between -.75 and .75 and the
tolerance and VIF levels were within acceptable ranges. The researcher concluded that the
assumptions of singularity and multicollinearity were met and proceeded with the data
analysis.

Normality, linearity, and homoscedasticity. A residuals plot was used to check the
assumptions of normality, linearity, and homoscedasticity simultaneously. Figure 5 displays
the residuals plot using Weight Category, Square Root of the Absences, Mathematics
Engagement, Domain Engagement, and Domain Interpersonal Support as the predictor
variables and CMT Mathematics as the criterion variable. The researcher concluded the

assumptions of normality, linearity, and homoscedasticity were met because the residuals

plot was rectangular in shape, there are no points outside three standard deviations from the
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mean, and there were a concentration of scores along the midline, the horizontal line at the

regression standardized residual value of zero.
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Figure 5. Residuals plot for research question five.

Descriptive Statistics for Research Question Five
After the data were cleaned and the assumptions for a multiple linear regression were
verified, the descriptive statistics were calculated for the sample used to investigate research

question five which are presented in Table 38.
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Table 38

Descriptive Statistics of the Sample for Research Question Five

Variable Min Max Mean SD
CMT Mathematics? 189.00 385.00 288.09 35.19
Absences 0.00 26.00 6.53 6.05
Mathematics Engagement® 1.67 4.00 3.35 0.59
Domain Engagement® 2.52 4.00 3.53 0.35
Domain Interpersonal Support® 2.28 4.00 3.31 0.41

Note. 3 CMT Mathematics is a measure of student achievement; "Mathematics Engagement is
a measure of teacher perception of student engagement; ‘Domain Engagement and Domain
Interpersonal Support are measures of student perception of engagement and interpersonal

support, respectively. Absences are reported in the table although Square Root of the

Absences were used in the data analysis; and n = 211.

Data Analysis Research for Question Five

In predicting CMT Mathematics scores, the results of the ANOVA (Table 39)

indicated that Mathematics Engagement and Domain Engagement were significant predictors

of CMT Writing scores F(2,208) = 35.029, p < .001).
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Table 39

ANOVA Results for Predicting CMT Mathematics Scores for Research Question Five

ANOVA®
Model SS df MS F Sig.
1 Regression 58312773 1 58312.773 60.435 .000?
Residual 201659.692 209 964.879
Total 259972.464 210
2 Regression  65501.082 2 32750.541 35.029 .000P
Residual 194471.383 208 934.959
Total 259972.464 210

Note. 2Predictors: (Constant), Mathematics Engagement. °Predictors: (Constant)
Mathematics Engagement and Domain Engagement. ‘Dependent Variable: CMT
Mathematics Scores.

The model summary (Table 40) displays the coefficient of multiple determination
which measures the overall strength of the linear relationship between the predictor and
criterion variables by providing R? and the adjusted R? values for the model (Meyers et al.,
2006). The R? depicts the amount of variation of the criterion variable, CMT Mathematics
scores, which can be explained by the combination of the predictor variables Mathematics
Engagement and Domain Engagement (Tabchnick & Fidell, 2007). For research question
four the R? indicated that 25.2% of the variation in CMT Mathematics scores was explained
by Mathematics Engagement and Domain Engagement. The adjusted R?, a more
conservative estimate of the coefficient of multiple determination, was not used in the
analysis because the sample was greater than 60 and there were not numerous independent

variables (Tabachnick & Fidell, 2007).
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Table 40

Model Summary for Predicting CMT Mathematics Scores for Research Question Five

Model R R? Adj.R?>  SEE Change Statistics

F SigF

R?Change Change dfi  df:  Change

1 A74% 224 221 31.063 224 60.435 1 209 .000

2 5020 252 245  30.577 .028 7.688 1 208 .006

Note. #Predictors: (Constant), Mathematics Engagement. °Predictors: (Constant),
Mathematics Engagement and Domain Engagement.

An examination of the coefficients table (Table 41) indicates that two of the five
independent variables contributed significantly to the model, Mathematics Engagement (p <
.001) and Domain Engagment (p < .01). The bivariate correlations (Table 36) indicates
Mathematics Engagement (r = .474, p <.01) and Domain Engagement (r =.324, p < .01)
were positively related to CMT Mathematics scores. These significant associations suggest
that as Mathematics Engagement scores increase CMT Mathematics scores increase and as
the Domain Engagement scores increase CMT Mathematics scores increase. Although
Domain Beliefs About Self and Domain Interpersonal Support were positively associated

with CMT Mathematics scores, they did not contribute significantly to the model.
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Table 41

Coefficients for Predicting CMT Mathematics Scores for Research Question Five

Unstandardized Standardized
Model Coefficients Coefficients t Significance  Collinearity Statistics
B SE Beta Tolerance VIF
1 (Constant) 193.711 12.327 15.715 .000
Mathematics Engagement 28.205 3.628 474 7.774 .000 1.000 1.000
2 (Constant) 143.472 21.806 6.579 .000
Mathematics Engagement 24.443 3.820 410 6.398 .000 874 1.144
Domain Engagement 17.784 6.414 178 2.773 .006 874 1.144

Note. Dependent Variable is CMT Mathematics Scores.
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Finally, Table 42 displays the results of the excluded variables of the stepwise
regression. Mathematics Engagement was the first predictor variable to be entered into the
model. For the next model Domain Engagement, the predictor variable with the largest
partial correlation, was entered into the stepwise multiple linear regression because it added
significantly to the model (Tabachnick & Fidell, 2007). Weight Category, Absences, and

Domain Interpersonal Support did not add significantly to the final model.
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Table 42

Excluded Variables at Each Step in the Procedure for Predicting CMT Mathematics Scores for Research Question Five

Partial
Model Beta In t Sig. Correlation Collinearity Statistics
Minimum
Tolerance VIF Tolerance
1 Weight Category .003? .042 .966 .003 977 1.024 977
Square Root of the Absences .0372 583 560 .040 ..923 1.084 923
Domain Engagement 1782 2.773 .006 189 874 1.144 874
Domain Interpersonal Support 0462 741 459 .051 .955 1.047 955
2 Weight Category -.007° -.110 913 -.008 974 1.027 851
Square Root Absences .045P 712 ATT .049 921 1.086 .820
Domain Interpersonal Support -.088° -1.147 253 -.079 .609 1.642 557

Note. 2Predictors in the Model: (Constant) and Mathematics Engagement. °Predictors in the Model: (Constant), Mathematics

Engagement and Domain Engagement.
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Chapter Summary

Two MANOVASs and three stepwise multiple linear regression procedures were
conducted to investigate the relationships of Weight Category and school-related factors.
The data were obtained from the responses to the RAPS-SM and RAPS-TM, from results of
the CMT Reading, Writing, and Mathematics tests, school records, and the measurements of
heights and weights taken by the researcher.

Research question one grouped the data based by Weight Category (healthy-weight or
overweight/obese) to determine if there were differences in academic achievement (CMT
Reading, CMT Writing, and CMT Mathematics scores), absences (Square Root of the
Absences), teacher perception of student engagement (Language Arts Engagement and
Mathematics Engagement), and student perception of engagement and interpersonal support
(Domain Engagement and Domain Interpersonal Support). Results indicated healthy-weight
students scored significantly higher on CMT Reading and CMT Writing tests than
overweight/obese students. Furthermore, mathematics teachers perceived healthy-weight
students as significantly more engaged in mathematics tasks than overweight/obese students.
Finally, overweight/obese students accrued significantly more absences than healthy-weight
students.

Research question two grouped the data by gender (male or female) to investigate if
there were significant differences in academic achievement (CMT Reading, CMT Writing,
and CMT Mathematics scores), absences (Square Root of the Absences), teacher perception
of student engagement (Language Arts Engagement and Mathematics Engagement), and
student perception of engagement, self-beliefs, and interpersonal support (Domain

Engagement, Beliefs About Self and Domain Interpersonal Support). The findings indicated
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that female middle school students scored significantly higher on CMT Reading and CMT
Writing tests than male middle school students and that female students were significantly
more engaged in learning tasks than male students whether the engagement was perceived by
the teacher (Language Arts Engagement and Mathematics Engagement) or the student
(Domain Engagement).

The data collected were used to run three multiple linear regression procedures to
investigate weight category and school-related factors on CMT scores. Research question
three investigated the relationships between Weight Category, Absences, Language Arts
Engagement, Domain Engagement, Domain Interpersonal Support on CMT Reading scores.
The results indicated that Language Arts Engagement, Domain Engagement, and Weight
Category significantly predicted CMT Reading scores where Language Arts Engagement and
Domain Engagement were positively related to CMT Reading scores and Weight Category
was negatively associated with CMT Reading scores. Research question four investigated the
relationships between the same four predictor variables used in research question three on
CMT Writing scores. The results of the stepwise multiple linear regression indicated that
Language Arts Engagement and Absences significantly predicted CMT Writing scores with a
positive association between Language Arts Engagement and CMT Writing scores and a
negative relationship between Absences and CMT Writing scores.

The last research question investigated the relationships between Weight Category,
Absences, Mathematics Engagement, Domain Engagement, and Domain Interpersonal
Support on CMT Mathematics scores. The results indicated that Mathematics Engagement

and Domain Engagement significantly predicted CMT Mathematics scores where both
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measures of engagement were positively associated with CMT Mathematics scores. An

overview of the results and the implications of the findings are presented in Chapter Five.
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CHAPTER FIVE: SUMMARY AND CONCLUSIONS

Chapter five begins with an overview of the present study including the research
questions that were investigated, the methods used to collect the data and the results of the
data analyses. The discussion of the findings section elaborates on the results of the previous
chapter as they apply to each research question. The discussion of the literature section
draws connections between the results of this study to the findings related to the review of
the literature. The limitations section addresses the characteristics of the design and
methodology of the study which impacted the results of the study. The implications section
contains a discussion on how the results of the study impact education. Suggestions for future
research are offered in three areas of interest. Finally, a chapter summary completes chapter
five.
Overview of the Research

Over the past 30 years overweight and obesity rates have been on the rise in the
United States. In the latest study by NHANES, Ogden et al. (2012) concluded that 32.6% of
children and 33.6% of adolescents in the United States were either overweight or obese.
Health issues, such as high cholesterol and type Il diabetes, and social issues, such as poor
self-esteem and discrimination, have been related to children and adolescents who are
overweight or obese (CDC, 2013). Limited research has been conducted associating weight-
related data to school-related factors and academic performance. The researcher conducted
this study to explore the relationships between Weight Category (healthy-weight and
overweight/obese) on school-related factors such as academic performance, absences, teacher
perception of student engagement and student perception of student engagement, beliefs

about self, and interpersonal support.
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A sample of convenience of sixth, seventh, and eighth grade students was taken from
a single middle school in, Connecticut. Letters obtaining parental consent were sent home
with the 680 regular education students enrolled in the school. Of the 680 eligible regular
education students 229, or 33.68%, had parental permission and gave student assent to
participate in the study. The Language Arts and Mathematics teachers were also recruited to
participate in the study as they rated their students on engagement levels in their respective
discipline. All fourteen Language Arts teachers and six Mathematics teachers consented to
be a part of the study for 100% of the eligible teacher population.

The student data collected for this study included heights and weights, the number of
school absences, CMT Reading scores, CMT Writing scores, CMT Mathematics scores, and
the results of the RAPS-SM. The heights and weights were used to calculate individual
BMaIs based on the formula as stated by the CDC (2013). The BMIs were used to place the
participating students into one of four weight categories based on the CDC Data Table of
BMI-for-Age Charts by age and gender (Kuczmarski, 2002). The CMT Reading, Writing,
and Mathematics scores were used as measures of student academic achievement. The
results of the RAPS-SM were used to calculate the scores on three school-related factors
associated with success in the classroom engagement, beliefs about self, and interpersonal
support (Skinner & Pitzer, 2012). The data collected from the teachers measured teacher
perception of student engagement as measured by the RAPS-TM.

The researcher used these data to address the following research questions:

1. s there a significant difference between weight categories of middle school

students with respect to academic achievement, school absences, teacher
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perception of student engagement, and student perception of engagement, beliefs
about self, and interpersonal support?

2. Is there a significant difference between gender with respect to academic
achievement, school absences, teacher perception of student engagement, student
perception of student engagement, beliefs about self, and interpersonal support?

3. To what extent and in what manner can the variation in CMT Reading scores be
explained by weight category, school absences, teacher perception of student
engagement, student perception of student engagement, beliefs about self, and
interpersonal support?

4. To what extent and in what manner can the variation in CMT Writing scores be
explained by weight category, school absences, teacher perception of student
engagement, student perception of student engagement, beliefs about self, and
interpersonal support?

5. To what extent and in what manner can the variation in Mathematics CMT scores
be explained by weight category, school absences, teacher perception of student
engagement, student perception of student engagement, beliefs about self, and
interpersonal support?

The researcher used a causal-comparative research design to answer research
questions one and two. In research question one the groups under investigation were the
healthy-weight group and the overweight/obese group. For research question two, the groups
under investigation were female middle school students and male middle school students.
The statistical analysis for each research question was conducted using SPSS software (IBM

Corp., 2012).
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A MANOVA was conducted for research one which compared the means of the CMT
Reading, CMT Writing, CMT Mathematics, Absences, Language Arts Engagement,
Mathematics Engagement, Domain Engagement, and Domain Interpersonal Support of the
healthy-weight and overweight/obese groups. Similarly, research question two compared the
means of the CMT Reading, CMT Writing, CMT Mathematics, Absences, Language Arts
Engagement, Mathematics Engagement, Domain Engagement, Domain Beliefs About Self,
and Domain Interpersonal Support of the female and male participants. Each MANOVA was
evaluated through the F-statistic with an alpha level of .05.

For research questions three, four, and five, a correlational research design was
implemented. Stepwise multiple linear regression procedures were conducted to explore the
relationships between school-related factors on CMT Reading, CMT Writing, and CMT
Mathematics scores. Research questions three and four examined the relationships between
Weight Category, Absences, Language Arts Engagement, Domain Engagement, and Domain
Interpersonal Support on CMT Reading and CMT Writing Scores, respectively. Research
question five examined the relationships between Weight Category, Absences, Mathematics
Engagement, Domain Engagement, and Domain Interpersonal Support on CMT Mathematics
scores. Each stepwise multiple linear regression model was evaluated through R? at the .05
significance level.

Discussion of the Findings
This section summarizes the results of each research question.
Research Question One Results and Conclusions
The results of the MANOVA indicated that Wilks’ Lambda was significant at the p <

.05 significance level where F(8, 207) = 2.661, p =.007, and partial 5?=0.093
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demonstrating significance of the model. The Tests of Between-Subjects Effects indicated
there were significant differences between the healthy-weight and overweight/obese groups
on CMT Reading (F = 6.780, p = .010, partial 2= .031), CMT Writing (F = 4.262, p = .040,
partial n?= .020), Mathematics Engagement (F = 8.362, p = .004, partial n? = .038), and
Absences (F = 11.085, p = .001, partial #* = .049).

The findings partially supported the researcher’s hypothesis that there was a
significant difference between healthy-weight and overweight/obese middle school children
on school-related factors. The results of the MANOVA indicated that overweight/obese
middle school children scored significantly lower (p = .010 and partial #* = .031) on CMT
Reading scores (M = 269.27, SD = 40.22) than healthy-weight students (M = 283.33, SD =
33.60). Overweight/obese middle school students scored significantly lower (p = .040,
partial n? = .020) on CMT Writing scores (M = 273.08, SD = 43.08) than healthy-weight
students (M = 285.83, SD = 39.66). Overweight/obese middle school students scored
significantly lower (p = .004, partial > = .038) on Mathematics Engagement scores (M =
3.14, SD = 0.69) than healthy-weight students (M = 3.39, SD = 0.57). Finally,
overweight/obese middle school children recorded significantly higher (p = .001, partial n? =
.049) Absences (M =9.02, SD = 7.19, Min. = 0, Max. = 26) than the healthy-weight students
(M =5.74, SD = 5.40, Min. = 0, Max. = 25). There were no significant differences between
the healthy-weight and overweight/obese groups on CMT Mathematics, Language Arts
Engagement, Domain Engagement, or Domain Interpersonal Support.

The results indicated that students who were classified as overweight or obese scored
significantly lower on the CMT Reading and CMT Writing standardized tests than students

who were classified as having a healthy weight. Overweight and obese middle school
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children accrued significantly more absences than their healthy-weight peers. In addition,
students who were overweight or obese were perceived by their mathematics teachers to be
significantly less engaged in mathematics activities. It is important to note that although
overweight and obese students were less engaged in mathematics tasks, they did not perform
significantly lower than healthy-weight students on the CMT Mathematics test.

The overweight/obese students scored lower on Language Arts Engagement, Domain
Engagement, Domain Interpersonal Support, and CMT Mathematics than the healthy-weight
group, but these differences were not significant. These outcomes suggest Language Arts
teachers perceive healthy-weight students and overweight or obese students as being equally
engaged in Language Arts activities. Students who are overweight or obese have similar
beliefs about themselves as defined by competency, autonomy, and relatedness. Finally,
there were no differences between healthy-weight students and overweight/obese students in
terms of their perceived interpersonal support from teachers and parents.

Research Question Two Results and Conclusions

The results of the MANOVA indicated that Wilks’ Lambda was significant at the p <
.05 significance level where F(9, 186) = 6.403, p <.001, and partial 5> = 0.237
demonstrating significance of the model. The Tests of Between-Subjects Effects indicated
there were significant differences between male students and female students on CMT
Reading (F = 6.503, p = .012, partial * = .032), CMT Writing (F = 26.533, p < .001, partial
n? = .120), Language Arts Engagement (F = 12.006, p = .001, partial n* = .058),
Mathematics Engagement (F = 8.402, p = .004, partial #* = .042) and Domain Engagement

(F = 4.694, p = .031, partial n*> = .024).
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The findings partially supported the researcher’s hypothesis that there were
significant differences between male and female middle school students on school-related
factors. The results of the MANOVA indicated that female middle school students scored
significantly higher (p = .012, partial #?= .032) on CMT Reading scores (M = 285.05, SD =
33.66) than male students (M = 272.48, SD = 35.34). Female students scored significantly
higher (p < .001, partial n*= .120) on CMT Writing scores (M = 295.14, SD = 44.16) than
male students (M = 267.16, SD = 30.68). Female students scored significantly higher (p <
.001 and partial %= .058) on Language Arts Engagement scores (M = 3.30, SD = 0.76) than
male students (M = 2.93, SD = 0.74). Female students scored significantly higher (p = .004,
partial #°=.042) on Mathematics Engagement scores (M = 3.44, SD = 0.55) than male
students (M = 3.18, SD = 0.66). Finally, female students scored significantly higher (p =
.031, partial *> = .024) on Domain Engagement scores (M = 3.59, SD = 0.32) than male
students (M = 3.47, SD = 0.41). There were no significant differences between male and
female middle school students with respect to CMT Mathematics scores, Absences, Domain
Beliefs About Self, or Domain Interpersonal Support.

The results suggest that female middle school students performed higher on the CMT
Reading and CMT Writing tests than male middle school students. Language Arts teachers
and Mathematics teachers perceived female students as more engaged than male students on
Language Arts and Mathematics tasks. Female students’ perception of academic engagement
was higher than male students’ perception of academic engagement. Although female
students were significantly more engaged on mathematical tasks, as reported by their
teachers and by themselves, there were no significant differences in the CMT Mathematics

scores of female middle school students and male middle school students. The findings
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indicated that female students and male students accumulated the same amount of absences
throughout the school year, that they had similar beliefs about themselves (competency,
autonomy, and relatedness), and they perceived themselves similarly in regards to the amount
of support they received from their parents and teachers (interpersonal support).
Research Question Three Results and Conclusions

The ANOVA output indicated the model was significant at predicting CMT Reading
scores (F(3,208) = 24.254, p < .001) from Language Arts Engagement, Domain Engagement,
and Weight Category. The R? indicated that 25.9% of the variation in CMT Reading scores
was explained by Language Arts Engagement, Domain Engagement, and Weight Category.
These findings suggest that the more teachers perceive a student as being engaged, the more
students perceive themselves as being engaged, and the more likely students were to be at a
healthy weight, the higher their CMT Reading scores. Teacher perception of student
engagement in Language Arts activities (p < .001), student perception of engagement in
academic activities (p = .001), and student weight category (p = .045) were significant
predictors of academic performance on the CMT Reading test.
Research Question Four Results and Conclusions

The ANOVA output indicated there was a significant relationship, F(2,209) = 32.343
and p < .001 between the weighted linear composite of the independent variables Language
Arts Engagement and Absences as specified by the model and the dependent variable CMT
Writing scores. The R? indicated that 23.6% of the variation in CMT Writing scores was
explained by Language Arts Engagement and Absences.

These findings suggest that the more teachers perceive students as being engaged in

Language Arts and the lower the student absence rate, the higher the their score on the CMT
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Writing test. Both teacher perception of student engagement in Language Arts activities (p <
.001) and the number of school absences (p = .027) were significant predictors of academic
performance on the CMT Writing test.

Research question Five Results and Conclusions

The results of the regression analysis of the ANOVA indicated the model was
significant at predicting CMT Mathematics scores F(2,208) = 35.029, p < .001) from
Mathematics Engagement and Domain Engagement scores. The R? indicated that 25.2% of
the variation in CMT Mathematics scores was explained by Mathematics Engagement and
Domain Engagement.

These findings suggest that the more teachers perceive a student as being engaged in
Mathematics activities and the more students perceive themselves as being engaged in
academic activities, the higher their score on the CMT Mathematics test. Both teacher
perception of student engagement (p < .001) in Mathematics and student perception of
engagement in academic activities (p = .006) were significant predictors of academic
performance on the CMT Mathematics test.

Findings Related to the Literature

This study utilized Skinner and Pitzer’s (2012) Dynamics of Motivational
Development as the theoretical framework. In this model, the interpersonal relationships of
students with teachers, parents, and peers help to structure self-beliefs of relatedness,
competence, and autonomy in students (Skinner & Pitzer, 2012). In turn, these self-beliefs
create a motivational basis for patterns of engagement or disaffection with learning activities
(Skinner & Spitzer, 2012). Student engagement with learning activities ultimately influences

learning and academic achievement (Skinner & Spitzer, 2012).
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The researcher investigated the interpersonal relationships of students with teachers
and parents (Domain Interpersonal Support), self-beliefs (Domain Beliefs About Self) and
engagement (Domain Engagement, Language Arts Engagement, Mathematics Engagement
and Absences) with academic performance (CMT Reading, CMT Writing, and CMT
Mathematics scores) when body mass type (healthy-weight or overweight/obese) was a
factor. The discussion of the literature draws connections between the results of this study to
the theory and previously conducted research investigating weight-related data to academic
achievement, absences, engagement, self-beliefs, and interpersonal support.

Findings Related to the Theory

The results of the current research partially supported Skinner and Pitzer’s theory of
Dynamics of Motivational Development. In this model, the quality of the relationships
students have with parents and teachers (Domain Interpersonal Support) was directly affected
the beliefs students have about themselves (competence, autonomy, and relatedness) as
measured by Domain Beliefs About Self (Skinner & Pitzer, 2012). Although causation was
not established in the current research, significant and positive relationships were established
between the two variables. Domain Interpersonal Support was positively, significantly
related to Domain Beliefs About Self in research question one (r =.737, p < .05), research
question two (r =.728, p < .05), research question three (r =.783, p < .05), research question
four (r =.792, p <.05), and research question five (r =.745, p <.05).

The next step in Skinner and Pitzer’s model of Dynamics of Motivational
Development indicates that self-beliefs (Domain Beliefs About Self) directly affects student
engagement in the classroom. Causation was not established in the current research,

however, significant and positive relationships were found between the variables when
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engagement was measured by teacher perception of student engagement (Language Arts
Engagement or Mathematics Engagement) or student perception of student engagement
(Domain Engagement). For research question one, Domain Beliefs About Self was
significantly and positively related to Language Arts Engagement (r =.312, p <.05),
Mathematics Engagement (r = .301, p <.05), and Domain Engagement (r = .764, p < .05).
Similarly, in research question two Domain Beliefs About Self was significantly and
positively related to Language Arts Engagement (r = .313, p < .05), Mathematics
Engagement (r = .287, p < .05), and Domain Engagement (r = .742, p < .05). A continuation
of the pattern was confirmed in research question three through five. Domain Beliefs About
Self was significantly related to Language Arts Engagement in research question three (r =
.362, p <.05) and research question four (r = .355, p < .05) and Mathematics Engagement in
research question five (r =.312, p <.05). Finally, Domain Beliefs About Self was
significantly and positively related to Domain Engagement in research question three (r =
775, p <.05), research question four (r =.776, p < .05), and research question five (r =.783,
p <.05).

Skinner and Pitzer (2012) theorized that engagement in academic tasks directly
affects learning and achievement. The findings of this study suggest there were significant,
positive relationships between engagement levels, as perceived by teachers and students, and
academic achievement as measured by the CMT Reading, Writing, and Mathematics tests.
An examination of the correlations in research question one indicated that there were
significant, positive relationships between CMT Reading scores and Language Arts
Engagement (r = .437, p < .05) and Domain Engagement (r = .365, p <.05), significant

relationships between CMT Writing scores and Language Arts Engagement (r = .468, p <
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.05) and Domain Engagement (r = .278, p < .05), and significant associations between CMT
Mathematics scores and Mathematics Engagement (r = .483, p < .05) and Domain
Engagement (r =.291, p <.05). Similar associations were found in research question two
where CMT Reading scores were significantly related to Language Arts Engagement (r =
409, p <.05) and Domain Engagement (r = .341, p <.05), CMT Writing scores were
significantly associated to Language Arts Engagement (r = .420, p < .05) and Domain
Engagement (r =.292, p <.05), and CMT Mathematics scores were significantly linked to
Mathematics Engagement (r = .491, p < .05) and Domain Engagement (r =.275, p <.05).

The significant and positive associations found between engagement levels as
perceived by students and teachers and academic achievement were also witnessed in
research questions three through five. In addition, the results of research questions three
through five indicated that teacher perception of student engagement was the primary
predictor of CMT Reading (R? = .201), Writing (R? = .218), and Mathematics (R? = .224)
scores. The secondary predictors were student perception of student engagement when
predicting CMT Reading (R? = .043) and CMT Mathematics (R? = .018).

The results of the current research established the links portrayed in Skinner and
Pitzer’s (2012) model of Dynamics of Motivational Development without proving causation.
Interpersonal relationships (Domain Interpersonal Support) was positively related to the self-
beliefs (Beliefs About Self) students have about themselves which include competence,
autonomy, and relatedness. In turn, student self-beliefs were positively associated with
student engagement, where student engagement was measured by both the teacher and the
student. Finally, teacher perception of student engagement and student perception of

engagement were positively linked to academic achievement as measured by the CMT
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Reading, Writing, and Mathematics tests. These associations support Skinner and Pitzer’s
theory of Dynamics of Motivational Development.
Research Question One

Previous research associating weight-related data to academic achievement was
conducted by Li et al. (2008). Li et al. (2008) concluded that there were significant negative
associations between BMI values with academic performance and cognitive functioning
tests. The current research study indicated there were significant differences between CMT
Reading and CMT Writing scores of healthy-weight and overweight/obese middle school
students. However, no significant difference was found between the CMT Mathematics
scores of healthy-weight and overweight/obese students.

Geier et al. (2012) conducted a study which positively related weight category to
number of school absences accrued. The researchers concluded that the number of absences
increased with a change in weight category over time from healthy-weight to
overweight/obese. The current research indicated that overweight/obese students were
absent significantly more days (p = .001) than healthy-weight students. Absences were
significantly, negatively related to CMT Reading (p = .010) and CMT Writing scores
(p = .040) and negatively related to CMT Mathematics scores (p >.05). However, the
researcher did not conclude that absences impacted academic performance.

Weight-related data were associated with engagement through a study conducted by
Ramaswamy et al. (2010). In the Ramaswamy et al. (2010) study, the researchers concluded
that BMI was negatively associated with effort. The current research partially supported the
findings of Ramaswamy et al. (2010). The results of the analysis indicated that teachers

perceived overweight/obese students as significantly less engaged in Mathematics tasks
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(p = .004) than their healthy-weight peers. However, teachers did not perceive
overweight/obese students as less engaged in Language Arts tasks than their healthy-weight
students. Similarly, overweight/obese and healthy-weight students did not perceive
themselves as being engaged differently while performing academic tasks. It is important to
note that although overweight/obese students were perceived as less engaged in Mathematics
tasks, they did not perform significantly lower on the CMT Mathematics tests than their
healthy-weight peers. However, overweight/obese students who were perceived as being less
engaged in Language Arts tasks by their teachers, did perform significantly lower on the
CMT Reading (p =.010) and CMT Writing tests (p = .040) than their healthy-weight peers.
No studies were found examining the relationships of weight-related data and the
affective constructs of Beliefs About Self (competency, autonomy, relatedness) and
Interpersonal Support (teacher support and parental support). The researcher of the current
study did not find significant differences between healthy-weight students and
overweight/obese students on Beliefs About Self and Interpersonal Support.

Research Question Two

Previous research relating gender to literature/arts reading performance was
conducted by Conrad-Curry (2011). The researcher concluded that female students scored
higher on literature/arts performance tests than male students. In addition, Deary, Strand,
Smith, and Fernandes (2007) determined that female students scored significantly higher on
all Cognitive Ability Tests, including language arts and mathematics tests, with the exception
of physics. Duckworth and Seligman (2006), however, suggested that although female
students of all grade levels earned higher grades than male students in all major subjects, they
do not outperform male students on achievement tests. The researchers surmised the

difference in grades was related to female students having more self-discipline than male
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students which was relevant to report card grades. Furthermore, other research indicated
there were no significant differences between male students and female students on
mathematics achievement tests (Cheema & Galluzzo, 2013; Hyde, Lindberg, Linn, Ellis, &
Williams, 2008). The current research supported the findings of Conrad-Curry (2011) and
partially supported the findings of Deary et al. (2007) as female middle school students
scored significantly higher on the CMT Reading (p =.012) and CMT Writing tests (p <.001)
than male middle school students while there was no significant difference between female
students and male students on CMT Mathematics tests.

Marks (2000) conducted research on gender differences of engagement levels of
elementary, middle, and high-school students. The researcher concluded that across all three
grade levels, female students were more engaged in educational activities than male students.
The current research supported these findings. Teacher perception of student engagement
and student perception of student engagement were significantly higher in female middle
school students than in male middle school children. Language Arts teachers
(p < .001) and Mathematics teachers (p = .004) perceived female students as being
significantly more engaged on Language Arts and Mathematics tasks than male students.
Female students’ perception of academic engagement was higher (p =.031) than male
students’ perception of academic engagement.

No research was found on gender differences of the school-related factors beliefs
about self (competency, autonomy, and relatedness) or on interpersonal support. The
researcher did not find any significant differences between male and female middle school

students on these factors.
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Research Question Three, Four, and Five

Previous research indicated that classroom engagement was a predictor of academic
achievement and standardized test scores (Ladd & Dinella, 2009). The current research
indicated that teacher perception of student engagement (ps < .01) and student perception of
student engagement (ps < .01) were significant predictors of CMT Reading and CMT
Mathematics scores. In addition, teacher perception of student engagement was a significant
predictor (p < .01) of CMT Writing scores. Student engagement in academic tasks, whether
the engagement was perceived by the teacher or the student, was a predictor of academic
achievement on the CMT standardized tests.

Morrissey, Hutchison, and Winsler (2013) conducted a study exploring the
relationship between absenteeism and academic performance. The researchers concluded
that the number of school absences was negatively related to academic achievement. The
current research partially supports this finding. The number of absences was a significant
predictor (p < .05) of the CMT Writing scores; as the numbers of absences increased the
CMT Writing scores decreased. However, the same relationship between the number of days
absent and academic achievement did not exist for CMT Reading scores or CMT
Mathematics scores.

Research was previously conducted relating weight category to academic
performance. Judge and Jahns (2007) concluded that overweight students performed lower
on reading and mathematics assessments than their non-overweight peers. The current study
partially supports their findings. Weight Category was a significant predictor (p = .035) of
CMT Reading scores. As the Weight Category changed from healthy-weight to

overweight/obese, middle school students’ CMT Reading scores decreased. A similar
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relationship was not indicated between weight-category and CMT Writing or CMT
Mathematics scores.

Links were found between research question one and research questions three, four,
and five. A MANOVA was conducted for the data analysis of research question one while
stepwise multiple linear regression procedures were conducted for the data analysis of
research questions three, four, and five. The results of research question one indicated there
were significant differences in the CMT Reading (p = .010) and CMT Writing scores (p =
.040) of healthy-weight and overweight/obese middle school children. The results of
research question three and four indicated that weight category was a significant predictor of
CMT Reading scores (p =.035) but not of CMT Writing scores, respectively. It is possible
that weight category is a predictor of CMT Writing scores but another variable related to
weight category supersedes it. For instance, there was a significant difference in the number
of Absences (p =.001) between the healthy-weight and overweight/obese groups.
Furthermore, Absences was a significant predictor (p = .027) of CMT Writing scores. These
findings suggest there was a relationship between weight category and CMT Writing scores,
however, this relationship was not significant enough to enter the prediction equation after
accounting for engagement in language arts activities and school absences.

Teacher perception of student engagement (Language Arts Engagement and
Mathematics Engagement) and student perception of student engagement (Domain
Engagement) were analyzed when weight category was a factor. Research question one
indicated there were differences in the Mathematics Engagement and Domain Engagement
scores between healthy-weight and overweight/obese middle school students, where

overweight/obese students recorded lower scores on both variables. Teacher perception of
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student engagement in language arts activities (Language Arts Engagement) was a predictor
of CMT Reading and CMT Writing scores while teacher perception of student engagement
with mathematics tasks (Mathematics Engagement) was a predictor of CMT Mathematics
scores. In addition, student perception of engagement in learning tasks (Domain
Engagement) was a predictor of CMT Reading and CMT Mathematics scores. Because there
was a relationship between Weight Category and Mathematics Engagement, and
Mathematics Engagement was a significant predictor of CMT Mathematics scores, there was
a link between Weight Category and CMT Mathematics scores even though weight category
was not a significant predictor of CMT Mathematics scores.

No significant relationships were found between Domain Beliefs About Self
(competency, autonomy, and relatedness) or Interpersonal Support (parent or teacher) and
weight category or academic achievement.

Differences between Current Research and Previously Conducted Research

Prior research focused on the relationships between weight-related constructs and
academic achievement (Clark & Slate, 2009; Crosnoe & Muller, 2004; Datar & Sturm, 2006;
Judge & Jahns, 2007; Li et al., 2008; Sabia, 2007; Shore et al., 2008) and absenteeism rates
(Datar & Sturm, 2006; Geier et al., 2007; Shore et al, 2008). A single study was found
associating weight-related data with student engagement (Ramaswamy et al., 2010). The
current study differs from other studies because it included an examination of the
relationships between Weight Category and the school-related factors important to learning
and academic achievement. Skinner and Pitzer (2012) stated positive interactions with

significant others (parents, teachers, peers) build strong self-beliefs (competence, autonomy,
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and relatedness) in students, which enhances student engagement, and ultimately leads to an
increase in learning and academic achievement.

One of the purposes of this study was to examine the relationships between
overweight/obese students and healthy-weight students with measurements of interactions
with significant others (Domain Interpersonal Support), self-beliefs (Domain Beliefs About
Self) and engagement (Language Arts Engagement, Mathematics Engagement, and Domain
Engagement). The results indicated the only significant difference between the two groups
occurred with Mathematics Engagement (p = .004), or teacher perception of student
engagement with mathematics activities. An examination of the correlations from research
question one suggested that there were negative relationships between Weight Category and
Language Arts Engagement (r = -.012, p > .05), Mathematics Engagement (r =-.194, p <
.05), Domain Engagement (r = -.080, p > .05), Domain Beliefs About Self (r =-.075, p >
.05), and Domain Interpersonal Support (r =-.014, p > .05). However, the relationship
between Weight Category and Mathematics Engagement was the only significant
relationship.

Implications for Educators

This study provided support for previous research studies that resulted in negative
associations between weight-related data and academic performance (Clark & Slate, 2009;
Crosnoe & Muller, 2004; Datar & Sturm, 2006; Judge & Jahns, 2007; Li et al. 2008; Sabia,
2007; Shore et al., 2007), positive associations between weight-related data and school
absences (Datar & Sturm, 2006; Geier et al., 2007; Shore et al, 2008), and a negative
association between weight-related data and student engagement (Ramaswamy, Mirochna, &

Perlmuter, 2010). Although the current research indicated there were differences in
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academic achievement of healthy-weight and overweight/obese students, student engagement
explained a greater variability in academic achievement scores than Weight Category. In
addition, student engagement (both teacher perceived and student perceived) was a more
consistent predictor of academic achievement than Weight Category. This section reviews
each research question and discusses the implications of the findings to the field of
education.

Research Question One

The significant findings from the analysis of research question one indicated that
overweight/obese students perform lower on CMT Reading (p = .010) and CMT Writing
tests (p = .040) than healthy-weight students. Because overweight/obese students recorded
significantly lower teacher perception of engagement scores (p = .004) than their healthy-
weight peers, and teacher perception of engagement scores were significantly, negatively
associated (p <.001) with CMT Mathematics scores, a link was found between an increase in
weight category and a decrease in CMT Mathematics scores. In addition, the analysis of the
data indicated that overweight/obese students have significantly more school absences
(p = .001) than their healthy-peers.

As of 2010, 32.6% of children and 33.6% of U.S. adolescents were classified as either
overweight or obese using age- and sex-specific BMI growth charts (Ogden et al., 2012).
Because negative associations were found between weight-related data and academic
achievement, potentially one third of U.S. children and adolescents are performing below
their healthy-weight peers on measures of academic achievement. The implications of these

findings for educators and school personnel include incorporating procedures and programs
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that encourage the development of maintaining a healthy weight, improve school attendance,
and support overweight and obese students in the classroom.

For instance, Hollar, Messiah, Lopez-Mitnik, Hollar, Almon, and Agaston (2010)
implemented an intervention program, Healthier Options for Public Schoolchildren (HOPS),
to children aged 6 to 13 to determine its effects on academic achievement as measured by the
Florida Comprehensive Achievement Test (FCAT) for Reading and Mathematics. HOPS
included a dietary intervention for school breakfasts and lunches, a curricula component
about healthy lifestyle and weight management program, and a physical activity component.
There were no significant differences between the baseline comparisons of the control group
to the intervention group on the academic achievement tests. However, Hollar et al. (2010)
indicated there were significant differences on the FCAT Mathematics scores in both years of
the intervention from the baseline scores and the FCAT Reading scores trended higher but
were not significant.

The CDC (2014) states that schools have a responsibility to help prevent children and
adolescents from becoming overweight or obese, promote physical activity, and encourage
healthy eating strategies through its policies, practices, and environments. The CDC (2014)
developed the Summary of School Health Guidelines to Promote Healthy Eating and
Physical Activity in collaboration with specialists from universities and national
organizations. These recommendations were based on research, theory, and best practices in
healthy eating and physical activity and were designed to be used in the school setting.
These parameters could be used to create programs that provide students with the
opportunities to learn about and practice maintaining a healthy weight and lifestyle.

Examples of these guidelines include “Use a coordinated approach to develop, implement,
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and evaluate healthy eating and physical activity policies and practices” and “Partner with
families and community members in the development and implementation of healthy eating
and physical activity policies, practices, and programs” (CDC, 2014). To see the complete
list of guidelines, see Appendix E.

Schools could encourage students with high absent rates to attend school by creating
and implementing programs that are designed to increase attendance. Sheldon (2007)
compared the attendance rates of Ohio elementary schools that developed school-wide
programs of school, family, and community partnerships designed to decrease school
absences with the attendance rates of elementary schools that did not develop programs.
Findings indicated that schools with an implemented program improved attendance rates by
an average of .5%, where schools without a program rates declined slightly (Sheldon, 2007).
Furthermore, the greatest factor for improving attendance rates was parental involvement
(Sheldon, 2007). The programs designed to increase student attendance varied from school
to school, however, significant results were found. Schools and districts could implement
their own programs designed to increase attendance by following some or all of the
guidelines created by Smink and Reimer.

Smink and Reimer (2005) created Fifteen Effective Strategies to improve attendance
and prevent truancy for students in grades K through 12. These strategies are grouped into
four general categories: school and community perspective, early interventions, basic core
strategies, and making the most of instruction (Smink & Reimer, 2005). Smink and Reimer
(2005) suggest that schools do not exist in isolation and should have the support of the
community. Therefore, programs that are designed to improve attendance rates should

contain strategies that include a systemic renewal of the program, school-community
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collaboration, and safe learning environments. These three components are baseline
strategies for the other components (Smink & Reimer, 2005).

Early intervention is vital to improving attendance rates. Smink and Reimer (2005)
theorize that attitudes and behaviors can be changed before they become entrenched in
students. These attitudes and behaviors can be changed through family engagement, early
childhood education, and early literacy development (Smink & Reimer, 2005). Smink and
Reimer’s (2005) basic core strategies target middle and high school students and are
proposed to improve attendance. These interventions include: mentoring/tutoring, service-
learning, alternative schooling, and after-school opportunities (Smink & Reimer, 2005).
Finally, Smink and Reimer (2005) suggest that what happens in the classroom is vital to
keeping students in school. Therefore strategies that address different learning styles,
improve teacher knowledge and skills, and encourage the use of technology are important to
encouraging students to attend school. The following school-based initiatives are effective
for keeping at-risk students in school: professional development, active learning, educational
technology, individualized instruction, and career and technical education (Smink and
Reimer, 2005).

Research Question Two

The analysis of research question two indicated that female middle school students
scored significantly higher on CMT Reading (p = .012) and CMT Writing tests (p < .001)
than male middle school students. In addition, student perception of student engagement
(Domain Engagement, p = .031) and teacher perception of student engagement (Mathematics
Engagement, p = .004 and Language Arts Engagement, p = .001) of female middle school

students were significantly higher than the engagement levels of male middle school
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students. Regardless of whether the teacher or the student was rating student engagement,
female middle school students scored higher than male middle school students on
engagement levels.

Engagement has been positively associated with academic achievement (Phan, 2014;
Reeve, 2013). The results of this study indicated that female middle school students are
consistently more engaged in learning activities than male middle school students. The
positive association between engagement and academic achievement was supported through
the current study as female students were more engaged in learning tasks and scored higher
on academic achievement tests than male students. Because engagement is positively related
to academic achievement (Phan, 2014; Reeve, 2013), one possible implication of these
findings suggest that educators and school personnel may develop learning strategies and
activities that engage male students in learning activities in an attempt to bridge the
engagement gap between male and female middle school students.

Younger, Warrington, and McLellan (2005) propose there are four groups of
intervention strategies that are crucial to affecting boys’ learning: pedagogical, individual,
organizational, and socio-cultural. Pedagogical strategies include approaches that are
focused in the classroom, incorporate collaborative and competitive activities, and encourage
accelerated learning and preferred learning styles (Younger, Warrington, & McLellan, 2005).
Individual strategies designed to improve students’ confidence and self-assurance as learners
such as mentoring and targetsetting may increase student engagement (Younger et al., 2005).
Organizational strategies emphasize the need for whole school approaches which, as the
norm, celebrates academic achievement in many areas (Younger et al., 2005). Whole school

approaches include developing leadership, implementing single-sex groupings, creating
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support clubs, and developing high profile praise and reward systems (Younger et al., 2005).
Finally, social-cultural strategies include changing the perception of a peer group or
community from one where learning is not valued to one where learning and achieving is
valued amongst boys (Younger et al, 2005). These strategies may be used to improve both
boys’ and girls’ learning in the classroom setting.

Research Question Three, Four, and Five

The significant findings from research questions three, four, and five indicated that
the main predictor of academic achievement was student engagement. Language Arts
Engagement (change in R? = .201) and Domain Engagement (change in R? = .043) were the
main predictors of CMT Reading scores; Language Arts Engagement (change in R? = .218)
was the main predictor of CMT Writing scores; and Mathematics Engagement (change in R?
= .224) and Domain Engagement (change in R? = .028) were the only predictors of CMT
Mathematics scores. Although Weight Category was a significant predictor (p = .045) of
CMT Reading scores and the number of school absences was a significant predictor
(p =.027) of CMT Writing scores, the amount of variability explained by weight category
(change in R? = .015) and Absences (change in R? = .018) in the corresponding models was
less than the amount of variability explained by the teacher perception of student engagement
and student perception of student engagement. These findings suggest that student
engagement was more important to predicting achievement scores than Weight Category or
Absences.

Phan (2014) and Reeve (2013) concluded in separate studies that engagement in
learning activities was positively associated with academic achievement. This study supports
their conclusions. The implications of these findings suggest one possible method to increase

student achievement is to increase student engagement and vice versa. Teachers and school
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personnel may develop learning activities that are of personal interest to the students to
encourage student engagement (Huang, Liang, Su, & Chen, 2012).

Schraw, Flowerday, and Lehman (2001) suggest student interest increases learning
where there are two types of interest, situational and personal. Situational interest is
spontaneous and activated by the environment where as personal interest is less spontaneous
and is activated internally (Scrhaw, Flowerday, & Lehman, 2001). Situational interest is
important to catching students’ attention and often precedes personal interest. Therefore,
Schraw et al. (2001) suggest teachers should focus on situational interest because it is
changeable and partially under the control of teachers. Teachers can increase situational
interest by offering meaningful choices to students, selecting texts that are well organized,
and helping students acquire appropriate background information needed for the educational
task (Schraw et al., 2001). In particular, Schraw et al. (2001) suggest six strategies for
improving situational interest with classroom activities.

The first, offer meaningful choices to students, satisfies the students’ need for
autonomy by providing them with a greater sense of self-determination (Schraw et al., 2001).
Teachers should offer their students a wide variety of choices to all students on a regular
basis. Struggling, less knowledgeable, or less self-regulated students should be helped to
make choices and teachers should provide feedback to the students about the effectiveness of
their choices (Schraw et al., 2001).

Texts that are coherent and informationally complete are strongly related to student
interest and to learning (Schraw et al., 2001). Well-organized texts, those that are coherent
and complete, should be used as often as possible in the classroom. As texts become less

coherent or as students become less knowledgeable about the contents of the material, the
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teacher should make greater efforts to provide background information about the text. In
turn, this background information will improve coherence and lead to greater understanding
and learning (Schraw et al., 2001).

The third strategy to increase situational interest, as recommended by Schraw et al.
(2001), is to select texts that are vivid. Written materials that contain rich imagery,
provocative information, and engaging themes have a positive impact on student interest and
learning provided the information is connected to the academic task (Schraw et al., 2001).
On the other hand, writings that contain irrelevant or highly seductive information may
interfere with learning by distracting students from important segments of the text (Schraw et
al., 2001).

Another strategy to increase student situational interest is to use texts and materials
that students know about prior knowledge is positively related to interest and learning
(Schraw et al., 2001). Teachers may use materials with which students have some
familiarity. This familiarity encourages students to create thematic inferences within the
written work as well as between the piece and prior knowledge (Schraw et al., 2001).
Teachers also may choose to assign pre-reading background information to help students
familiarize themselves with what they are about to learn through teacher direction or small
group instruction (Schraw et al., 2001).

Encouraging students to become active learners is another strategy that may be
employed to increase student engagement. Students who are actively engaged in learning
activities make more meaningful connections than students who are not (Schraw et al., 2001).
Teachers may encourage students to make predictions and to summarize findings as methods

of engaging students in active learning (Schraw et al., 2001). Another method is to have
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students synopsiz what they already know, what they want to know, and what they have
learned (Schraw et al, 2001).

The last strategy suggested for increasing student situational interest is for teachers to
provide relevant cues for students (Schraw et al., 2001). When students understand what is
relevant beforehand, the interest in the educational task increases as does learning (Schraw et
al., 2001). Schraw et al. (2001) suggest several tactics for highlighting information
specifically for reading which include: (a) encourage students to set personal goals before
reading, (b) help students comprehend what is most important to the reading assignment, (c)
suggest that students focus on causal claims, and (d) require that the students explain the

written work to other students.

Limitations of the Study

This section provides a discussion of the characteristics of the design or methodology
of the research project that affected the application or the interpretation of the study. The
present study used survey methods that were incorporated into a causal comparative design
and a correlational design, therefore, issues of internal validity and external validity related to
these research designs are discussed below.
Internal Validity

Internal validity refers to the extent to which extraneous variables have been
controlled for by the researcher (Gall et al., 2003). A causal comparative design was used for
research questions one and two and a correlational design for research questions three, four,
and five. Fraenkel and Wallen (2009) state the threats to internal validity of a causal

comparative and correlational designs using survey research methods include subject
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characteristics, location, instrumentation, testing, and mortality. These threats to internal
validity are reviewed below.

Subject Characteristics. In causal comparative research the inability to randomly
assign subjects to groups creates the possibility that the groups differ by some characteristic
other than the independent variable under investigation (Fraenkel & Wallen, 2009). In
correlational research whenever two or more characteristics of groups or individuals are
correlated, the possibility exists that the correlation is due to an extraneous variable common
to the groups or individuals that was not under investigation in the study (Fraenkel & Wallen,
2009).

Middle school children, with consent from their parents, volunteered to participate in
this study. Students were not randomly selected from the population nor were they randomly
assigned to be a member of a specific group (healthy-weight or overweight/obese and male
middle school students or female middle school students). The absence of randomization
allowed the sample and the gender-specific and weight-related groups to differ from the
school population and from each other on some unknown characteristic.

For instance, the mean CMT Reading, Writing, and Mathematics scores for the
sample were all higher than the scores for the school population and the Connecticut
population (see Table 3). The sample was comprised of 27.7% overweight/obese children
and adolescents which is lower than the 33.3% estimated by the CDC (2013d). It is feasible
that the majority of the students of the sample were high achieving students, across weight
categories, who were engaged in school-related and academic activities. If more
overweight/obese students were included in the sample, CMT scores may have been closer to

the school population averages and more significant relationships may have been discovered
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between weight category and school-related factors. In other words, it is conceivable that
overweight/obese students scored lower on academic achievement tests, were less engaged in
classroom activities, received less interpersonal support, and had different self-beliefs than
their healthy-weight peers. Because the overweight/obese students were underrepresented in
the sample, all of the relationships between Weight Category and school-related factors may
not have been revealed.

The percentage of 6"-, 7%"-, and 8"-graders who participated in the study were
34.36%, 49.34%, and 16.30% (see Table 2), respectively which did not produce a similar
distribution of approximately 33% across grade levels. It is possible that the 7""-grade
teachers encouraged their students to be a part of the study more than 6"-grade and 8"-grade
teachers. Students who were in 7"-grade may have perceived their teachers as being more
involved with the research and educational tasks in general and supposed this involvement as
interpersonal support which influenced other school-related factors. In addition, there may
be some characteristics of 7""-grade students that are different from 6"- and 8"-grade students
such as engagement levels and overweight/obese status.

There were limitations with using Weight Category as an independent variable in the
design of the study. The underweight category was dropped from the analysis of research
question one because there were too few participants to conduct a MANOVA. Furthermore,
the underweight group was eliminated from research questions three, four, and five because
including them created a curvilinear relationship when homoscedasticity was checked by the
researcher. The remaining students in the sample were not necessarily representative of the

school population.

190



The researcher tried to minimize the threat to subject characteristics by gathering a
larger sample that might better reflect the school population. The collection of the first round
of parent consent forms indicated that 16.17% of the student population volunteered and had
parental consent to be a part of the study. In an attempt to gather a more representative
sample, the researcher visited all mathematics classes, explained the importance of the study,
redistributed parental consent forms, and extended the deadline for admittance into the study.
As a result, the sample size grew to 33.68%. This sample could have better reflected the
student body population if more students and their parents had agreed to participate. The
researcher considered there to be a moderate threat to subject characteristics.

Location. A location threat occurs when testing conditions differ for groups of
participants (Fraenkel & Wallen, 2009). In the current study, the RAPS-SM was
administered to the student participants in two separate locations within the school building.
The first administration occurred in the school cafeteria with 203 students completing the
RAPS-SM. Subsequent administrations occurred in small groups in a meeting room attached
to the main office for the remaining 24 students. The RAPS-TM was administered to the
participating teachers during one of their Professional Learning Community meetings. The
CMT Reading, Writing, and Mathematics tests were administered to general education
students by their homeroom teachers and to special education students and English language
learners in small group settings by the special education teachers.

Students may test differently under testing conditions that are not the same. For
instance, the students who were administered the RAPS-SM in the cafeteria may not have
been able to focus as well as and may have received less adult support than students in the

small group setting which may have influenced their responses. In an effort to limit the
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threat to location, the directions to each instrument used were followed. In the case of the
RAPS-SM the directions and each question were read aloud as the students circled their
responses. The researcher read the questions aloud to the participants in the cafeteria while
three assistants circulated to keep students on task and to answer questions. Subsequent
administrations in the small group settings were conducted by an assistant who followed the
directions of the instrument.

The RAPS-TM was distributed to the language arts and mathematics teachers along
with written directions. The written directions contained the manual’s directions to the
taking the survey and the researcher’s contact information should the teacher participants
have questions on completing the RAPS-TM. No teachers contacted the researcher. The
CMT Reading, Writing, and Mathematics tests were administered in similar locations to the
general education students and in small group settings to the special education and English
language learners in accordance with the directions of the CMTSs. The researcher considered
the threat to location to be low.

Instrumentation. An instrumentation threat occurs when directions materials
designed to collect data are not followed or when the measuring devices are not used for their
intended purpose (Fraenkel & Wallen, 2009). Multiple people administered the RAPS-SM
and CMT subject tests. To limit the threat to instrumentation, the RAPS-SM and CMTs that
were used to collect student data were administered in accordance with the corresponding
directions. The researcher and the school nurse measured the heights and weights of the
student participants using the same Health O Meter Professional scale to measure the heights
and the same Tanita digital scale to measure the weights. These tools were used as

accurately as possible when measuring student height to the nearest quarter inch and student
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weight to the nearest one fifth of a pound. The researcher considered instrumentation to be a
low threat to the study.

Mortality. Mortality occurs when participants are lost during the course of the study
because they drop out or because they are absent during the administration of one or more of
the tests (Gall et al., 2003). The original sample contained 229 student participants and
complete data sets were collected on 227 student participants. Mortality was a low threat to
the study.

External Validity

Gall et al. (2003) state external validity refers to the extent to which the findings of a
study can be applied to different individuals in a new setting. Two types of external validity
are population validity and ecological validity (Gall et al., 2003).

Population validity. The degree to which the results of a study can be generalized
from the sample to a larger population is known as population validity (Gall et al., 2003).
Obtaining a representative sample of the population of interest is important when establishing
population validity (Fraenkel & Wallen, 2009). It would not be advised to generalize the
results of this study to a larger population such as Connecticut as the characteristics of the
students in the sample do not represent all students in Connecticut. The means of the CMT
subject tests illustrate this concern as the means of CMT Reading, Writing, and Mathematics
tests were higher in the sample than in the state of Connecticut (see Table 3) establishing a
difference between the sample and the larger population. While these results should not be
generalized to any other middle school in Connecticut, it is possible to that an educator or
researcher could relate these findings to another situation where students and teachers have

similar characteristics as the investigated school’s population. These characteristics include,
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but are not limited to, school size, socio-economic status, percentage of children and
adolescents who are classified as either overweight or obese, similar CMT testing scores, and
similar social opportunities.

Ecological validity. Ecological validity refers to the extent to which the results of a
study can be extended to other subjects and settings (Fraenkel & Wallen, 2009). The nature
of the environmental settings and the characteristics of the participants of the study must be
made clear to potential researchers who may choose to replicate the study (Fraenkel &
Wallen, 2009). The researcher of this study was transparent in describing the details of the
data collection process, methodology used, and analysis procedures were complete and stated
in detail so that other researchers may reproduce the study in a different setting. The
instruments used to collect the data (RAPS-TM and RAPS-SM) and the result of the CMTs
were easily accessible once parental permission was obtained. The researcher concluded the
findings would have high ecological validity and would have a low threat to the study.

Suggestions for Future Research

The prevalence of children aged 6-11 years who were classified as obese in the

United States has increased from 7% in 1980 to approximately 18% in 2010 (CDC, 2013).
Over the same time period obesity rates in adolescents aged 12-19 years increased from 5%
to 18% (CDC, 2013). As of 2010, the CDC (2013) reported that approximately one third of
U.S. children and adolescents were overweight or obese. As overweight and obesity rates
continue to rise in children and adolescents, it is important for researchers to continue to
investigate the relationships of being overweight or obese on academic achievement and
school-related factors. Several research ideas have stemmed from the results of this study

including a longitudinal study, a simplified research design that isolates affective measures,
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and the effects of programs designed to increase student engagement and maintain a healthy
weight.
Longitudinal Study

The current research captured the relationships of being overweight or obese on
academic achievement and school-related factors during a moment in time. Researchers
could follow students for a longer period of time and record their BMIs, academic
achievement scores in relationship to the norms, and other school-related factors such as
engagement and absence rates. The data could be analyzed to determine if changes occur in
academic achievement scores and school-related factors as weight category changes from
healthy-weight, to overweight, to obese or in the opposite direction. In addition, the effects
of remaining in either the overweight or obese category for an extended period of time could
be investigated.
Research Study Design

One of the objectives of the current research was to investigate the relationships of
being overweight or obese on constructs such engagement, competency, autonomy, and
relatedness simultaneously with academic achievement. The current research partially
supported the hypothesis that weight category was related to academic achievement but,
other than engagement, no significant relationships were found between weight category and
the stated school-related factors. However, negative relationships have been found between
increased excess weight and measures of self-esteem (Eisenberg et al., 2003; Perrin et al.,
2010).

It is possible that no relationships were found between Weight Category and school-

related factors because the design of the research project contained an investigation of
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academic achievement. A possible future research study could simplify the design of the
study to isolate school-related factors (engagement, competency, autonomy, and relatedness)
that are associated with academic achievement (Skinner & Pitzer, 2012) using a causal
modeling approach, without studying academic achievement directly. This would allow the
researcher to determine if there are relationships between BMI or Weight Category and
school-related factors associated with academic achievement.
The Effects of the Implementations of Programs on Academic Achievement

The results of this study indicated that female middle school children scored higher
on CMT Reading and CMT Writing tests and were more engaged in academic tasks than
male middle school children. A future study could examine the effects of implementing a
program that was created to increase the engagement levels of male students on engagement
levels and academic achievement. Similarly, future studies could explore the effects of
programs that encourage maintaining a healthy weight on academic achievement.

Chapter Summary
Chapter five included an overview of the research, discussion of the findings,

connection of the findings to the related literature, a description of the limitations, and
implications for education, and suggestions for future research. As of 2010, approximately
one-third of U. S. children and adolescents were classified as either overweight or obese.
The purpose of this study was to explore the relationships of weight category on academic
achievement and school-related factors. It is important for educators and school personnel to
know these relationships so that they may provide support and develop programs that

encourage maintaining a healthy weight. This study indicated that increased excess weight
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was negatively related to academic achievement and student engagement and was positively
related to school absences.

The results of this study support the findings of MacCann and Roberts (2007), Sabia
(2007), and Wingfield et al. (2007) who had mixed results when associating weight-related
data to academic achievement. The findings of this study indicated that healthy-weight
middle school students scored higher on CMT Reading and CMT Writing tests than their
overweight/obese peers. However, there were no differences in the CMT Mathematics
scores of healthy-weight and overweight/obese middle school children. The results of this
study indicated that overweight/obese students accrued more absences than their healthy-
weight peers supporting the findings of Datar and Sturm (2006), Geier et al., (2007), and
Shore et al. (2007). The researcher concluded that teachers perceived overweight/obese
middle school children as less engaged in Mathematics tasks than healthy-weight middle
school children. However, there were no differences in the teacher perception of student
engagement in Language Arts activities or of student perception of engagement in
educational activities. These findings partially supported Ramaswamy et al. (2010) who
concluded there was a negative association between weight and school effort. Finally, the
researcher concluded student engagement levels, as perceived by either the teacher or the
student, are more important at predicting academic achievement than Weight Category.
These findings support Phan (2014) and Reeve (2013) who concluded student engagement
was positively associated with academic achievement.

The greatest limitation of this research was the characteristics of the subjects. A
sample of convenience was used for this study that was causal comparative and correlational

in design. The underweight category was removed from the data analysis that included
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weight category because there were not enough students in that category to run the statistical
analysis or the inclusion of the underweight group made the data curvilinear. In addition, the
overweight and obese groups were collapsed to improve the analysis of the data. The nature
of the sample and the design of the study make it difficult to apply the findings of this study
to a different or larger population.

Future research based on the findings of this study include developing a longitudinal
study to determine the long term effects of being overweight or obese, designing a study that
isolates the school-related factors that have been associated with academic achievement
when weight category is a factor, and creating a research project that investigates the effects
of implementing engagement or maintaining healthy weight programs on academic
engagement and achievement. As the overweight and obesity rates continue to climb in the
United States, more research is needed to determine the relationships between increased
excess weight and school-related constructs as well as programs and supports that may help

overweight and obese children in the classroom.
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. Western Connecticut State University
N Department of Education and Educational Psychology
181 White Street

Danbury, CT 06810

WESTERN

CONNECTICUT
STATE UNIVERSITY

Dear Student,

| am currently a doctoral student at Western Connecticut State University. As part of my
student work 1 am required to design and carry out a research project in a local school. The
study | designed examines the thoughts that middle school students have about being in
school, the beliefs they have about themselves, and the support they receive from the adults
in their lives. 1 would like to include you in my research project.

If you are willing to participate, you will be asked to complete a survey named The Research
Assessment Package for Schools. To gather more information, the school nurse will measure
and record your height and weight in a private location and your body mass index will be
calculated. The number of absences you have for the year and your CMT scores will also be
recorded to become part of the data. All of the students who decide to participate will be
given an identification number so that their responses are kept private. | will use all of this
information to see if there are relationships between what middle school students think about
school and how they do academically. Participation is completely voluntary and should you
change your mind you may leave the study at any time. If you have concerns about self-
image you may seek the help of , (your school's) guidance counselor. All
students who complete the study will be entered into a raffle to win one of six $10 iTunes gift
cards.

This research project has been reviewed and approved by the WCSU Institutional
Review Board. If you have questions concerning the rights of the subjects involved in
research studies please email the WCSU Assurances Administrator at irb@wcsu.edu
and mention Protocol Number [to be filled in after approved]. This study is valid until
[fill in 1 year date from approved date].

If you would like to participate in this research study, please sign the enclosed assent form
and return it to your mathematics teacher by [date to be determined].

Thank you for your consideration.
Sincerely,
Suzanne Marsan

Western Connecticut State University Doctoral Candidate
Marsan006@connect.wcsu.edu
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