











Table 3

SAT College Readiness Benchmark Scores

Content Area SAT Benchmark Score
Math 500
Reading 500
Writing 500
Total Composite Score 1550

Note. While the three content areas of the SAT each have a college readiness benchmark score of 500, the total
composite college readiness score is 1550.

Independent Variables

One independent variable included in this study was students’ 8th grade teacher assigned
final grades in math and English. Teacher assigned final grades were analyzed as categorical
data and were coded appropriately in SPSS. This coding turned student grades into dichotomous
variables to allow for logistic regression analysis. Appendix C provides the Excel spreadsheet
that was used to code the data. Students’ 8 grade final assigned grades in English were used to
compare performance in both the reading and writing sections of the SAT. In order to ensure
appropriate cell sizes student grades were arranged into three levels A, B, and C or below. A
grade of A was coded as 3, a grade of B coded as 2, and grades of C or below coded as 1. These
three categories were selected due to the fact that students taking college entrance exams aspire
to attend a higher education institution and tend to be higher achieving students (Bromberg &
Theokas, 2013; Baum, Ma, & Payea, 2013). Table 4 provides the school district grading scale

and the coding used for teacher assigned 8" grade final grades.
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Table 4

District Grading Scale

Teacher Grade Percent Scale Coding
A 100- 90 3
B 89-80 2
C or Below 79 and Below 1

The second independent variable used was student performance on the 8" grade PSSA in

math, reading, and writing. Table 5 provides the score ranges for the PSSA math, reading, and

writing sections.

Table 5
PSSA Level Score Ranges
Advanced Proficient Basic Below Basic
Score Range Score Range Score Range Score Range
PSSA Math 1446 and up 1284-1445 1171-1283 700-1170
PSSA Reading 1473 and up 1280-1472 1146-1279 700-1145
PSSA Writing 1748 and up 1236-1747 914-1235 913-700

Continuous PSSA scaled scores were used as predictor variables. For data analysis

purposes each student’s scaled score was divided by ten due to the high number of available

points on the PSSA. PSSA questions are worth more than one point and therefore there is little

value in knowing what effect a one point increase, if any, has on predicting future college

readiness. By dividing the scores by ten, it allowed for the results to determine how a ten point

increase in performance on the PSSA would impact the likelihood of a student’s ability to meet
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the SAT college readiness benchmarks. Students’ 8" grade PSSA scores in math were used to
compare performance on the math SAT, reading PSSA scores were used to compare
performance on the reading section of the SAT, and writing PSSA scores were used to compare

performance on the writing section of the SAT.
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CHAPTER IV
Results

Existing research that focuses on predicting college readiness on the SAT relies
frequently on high school student data sources as its predictor variables. This limits those
studies’ generalizability across K-12 systems and places the emphasis of developing college
ready students on high schools. The purpose of the current study was to determine the extent to
which middle school student data sources can predict college readiness as on the SAT, as
research (ACT, 2008) has identified the important role middle school education has on shaping
college ready students.

Data collected from a suburban public school district in the state of Pennsylvania were
used to investigate the following research questions:

Question 1a: To what extent does the 8™ grade math PSSA predict college readiness as
measured by the SAT?

Question 1b: To what extent does the 8™ grade reading PSSA predict college readiness as
measured by the SAT?

Question 1c: To what extent does the 8" grade writing PSSA predict college readiness as
measured by the SAT?

Question 2a: To what extent do 8" grade teacher assigned final grades in math courses
predict college readiness as measured by the SAT?

Question 2b: To what extent do 8™ grade teacher assigned final grades in English courses

predict college readiness as measured by the SAT?
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Population

Data were collected for 1446 students. This number comprises approximately 77% of the
total number of students from the 2013, 2014, and 2015 graduating classes from the school
district examined in this study. Students from three graduating classes were grouped together in
this study due to the relative stability of student performance during the three year period. Only
students that had all pieces of specified data available were included in this study. Those data
were students’ first attempt SAT scores in math, reading, and writing, final 8th grade teacher
assigned grades in math and English, and 8th grade Pennsylvania System of School Assessment
(PSSA) scores in math, reading, and writing. Once this population was identified additional data
collected consisted of gender, IEP status, free and reduced lunch status, 8th grade math course
taken, and when each student first took the SAT. The findings and generalizability of this study
are limited to the extent that this study only included students who had all pieces of researcher
requested data available and did not include all district students as 23% of students were not
included in the study.

The population included in this study initially had to have SAT data on file which means
every student in this study had aspirations of attending college. Therefore, the findings in this
study do not describe the total college readiness levels of all students in the district, but rather
students who intended to go to college. Once students were identified as having SAT data on
file, their 8" grade PSSA scores and 8" grade final teacher assigned grades were collected.
Students who transferred into the district from other states after 8" grade would not have had
PSSA scores on file, nor would students who attended private schools who did not administer the
PSSA. Additionally, students who entered the school district after 8" grade and did not have 8"

grade PSSA scores and/or 8" grade final teacher assigned grades sent to the school district would
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have been excluded from this study. As a result, this study’s population primarily consists of
students who aspired to go to college and who attended district schools in 8™ grade.

Frequency statistics pertaining to the demographics of this population along with the total
school district population are presented in Table 6. Female students made up 48.9% of the
sample population (n = 707) and male students made up 51.1% of the sample population (n =
739). This gender breakdown was closely aligned to the overall district population. Students
with an IEP consisted of 4.8% of the total population in the study (n = 69), while the overall
district IEP population was 16%. This influenced the findings as students with IEP’s in this
study consisted of just over one quarter of the total district population with IEP’s and the IEP
students in this sample aspired to attend college. Students who were free or reduced lunch
eligible made up 8.4% (n = 121) of the sample population, while the overall district population of
free or reduced lunch eligible students made up 20% of the district population.

Table 6

Frequency Statistics: Student Demographic Data

Variable n % Sample % of District
Gender
Female 707 48.9 48.59
Male 739 51.1 51.41
IEP Status
IEP 69 4.8 16
No IEP 1,377 95.2 84

Free or Reduced Lunch Eligible
Eligible 121 8.4 20

Not Eligible 1,325 91.6 80
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Students in this sample demonstrated high levels of student performance, as indicated by
their performance on the PSSA and, as evidenced by their final teacher assigned grades, in the
classroom. Students were especially successful on the math and reading PSSA as evidenced by
84.4% (n = 1221) scoring advanced on the math PSSA and 84.3% (n =1219) scoring advanced
on the reading PSSA. Similarly, 98.1% (n = 1419) of students scored proficient and above on
the writing PSSA. Table 7 provides more detailed statistics regarding the PSSA.

Table 7

Frequency Statistics: PSSA Student Performance Data

Advanced Proficient Basic Below Basic
n % n % n % n %
PSSA Math 1,221 84.4 204 14.1 17 1.2 4 3
PSSA Reading 1,219 84.3 196 13.6 28 1.8 5 3
PSSA Writing 427 29.5 992 68.6 26 1.8 1 .1

Final teacher assigned grades provided additional context for the performance of students
in this sample as 66.9% (n = 968) earned a grade of an A in English and 54.6% (n = 789) earned
a grade of an A in math. In addition to two-thirds of the students earning an A in math, their
math courses demonstrated a level of considerable rigor. Von Secker (2005) identified
participation in Algebra in 8th grade as a key factor in future college readiness. In this
population, 47.6% (n = 688) of students took Algebra I and 39.8% (n = 575) of students took
Algebra IT in 8" grade. Additional students (n = 21) were enrolled in advanced geometry courses
in 8th grade. Only 11.3% (n = 162) of the students in this population took a course lower than
Algebra I. Table 8 provides statistics related to student grades in math, as well their 8" grade

math level, and their English grade.
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Table 8

Frequency Statistics: 8" Grade Course Data

Variable n %
Math Grade

A 789 54.6
B 472 32.6
C 153 10.6

D 30 2.1

F 2 1

8™ Grade Math Course Taken

Algebra | 688 47.6
Algebra 11 575 39.8

Basic Geometry 1 1
Geometry Honors 20 1.4

Math Prep 4 3

Mathematics 8 8 .6
Pre-Algebra 150 10.4

English Grade

A 968 66.9
B 358 24.8

C 97 6.7

D 21 1.5

F 2 1
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Students in this study overwhelmingly, at 92.3%, took the SAT for the first time during
their junior year of high school. Student performance on the SAT in this study is being
examined through the ability of students to meet the SAT college readiness benchmarks. Table 9
provides more information pertaining to when students in this sample first took the SAT and the
percentage of students in the sample who met each of the SAT college readiness benchmarks.

Table 9
Frequency Statistics: Student SAT Data

Variable n %
When SAT was first taken
7™ Grade 1 1
8" Grade 13 9
9™ Grade 4 3
10" Grade 26 1.8
11" Grade 1,334 92.3
12 Grade 68 4.7
Met SAT Math Benchmark
Yes 938 64.9
No 508 35.1

Met SAT Reading Benchmark
Yes 921 63.7
No 525 36.3
Met SAT Writing Benchmark
Yes 835 57.7

No 611 423
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Analysis of Math Data

Logistic regression models were run to determine the extent to which middle school data
sources predict college readiness as measured by the math SAT. The first regression run, found
in Table 10, examined the predictability of the three demographic predictor variables included in
this study, gender, IEP status, and free and reduced lunch status with no academic predictors
included.
Table 10

Output for Demographic Data to SAT Math Benchmark

Predictors B S.E p Exp(B) IOR [95% CI]
Gender (1) -.464 114 .000 .629 1.589 [.503~.787]
IEP (1) 1717 281 .000 180 5.555 [.104~.312]
Free and Reduced Lunch (1) -1.098 .199 .000 334 2.994 [.226~.493]
Constant 1.032 .086 .000 2.808
Test X’ Df p
Overall model evaluation
Likelihood-ratio test 90.881 3 .000
Goodness-of-fit test
Hosmer & Lemeshow .843 2 .656

Notes: Pseudo R*>=.061 (Cox & Snell), .084 (Nagelkerke).

The results found in Table 10 indicate that demographic factors have a significant effect
on students’ ability to meet the SAT college readiness benchmark in math. Gender was found to
be statically significant in predicting a student’s ability to meet the SAT college readiness
benchmark in math, as males were 1.589 times more likely to meet the benchmark than females.
Having an IEP was also significant, as students who did not have an IEP were 5.555 times more
likely to meet the college readiness benchmark in math than students who did have an IEP.
Additionally, being free and reduced lunch eligible also was significant. Students who were not
eligible for free and reduced lunch were 2.994 times more likely to meet the college readiness

benchmark in math than students who were eligible. It is important to note that these results are
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only generalizable to students who aspire to go to college, as only students who had SAT scores
on file are represented in these demographic groups.

The next model presents the findings of a logistic regression using the math PSSA as a
predictor of meeting the SAT math benchmarks without any demographic controls. The
independent predictor variable, math PSSA scores, was entered as a continuous variable. Each
scaled score was divided by 10 so that in the analysis, a determination of the predictive ability of
the PSSA could be made based on score increments of 10 rather than 1. The structure of the

PSSA does not allow for 1 point increases in score. The results of this regression are found in

Table 11.
Table 11
Output for Math PSSA
Predictors B S.E p Exp(B) [95% CI]
PSSA Math Score 120 .007 .000 1.127 [1.113~1.42]
Constant -18.369 1.039 .000 .000
Test x’ df p
Overall model evaluation
Likelihood-ratio test 687.631 1 .000
Goodness-of-fit test
Hosmer & Lemeshow 3.030 8 932

Notes: Pseudo R*> =378 (Cox & Snell), .521 (Nagelkerke).

Performance on the 8 grade math PSSA was found to be a significant predictor of
meeting the college readiness benchmark on the math SAT, as a 10 point increase on the 8th
grade math PSSA resulted in a 1.127 times increase in the likelihood that a student would meet
the college readiness benchmark in math on their first attempt.

The logistic regression model was run again with PSSA math scores as the academic
predictor while controlling for the demographic variables of the study. The results of this

regression are found in Table 12.
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Table 12

Output for Math PSSA with Demographic Controls

Predictors B S.E p Exp(B) IOR [95% CI]
Gender (1) -.531 147 .000 .588 1.700 [.440~.784]
IEP (1) =761 351 .030 467 2.141 [.235~.931]
Free and Reduced Lunch (1) -.725 256 .005 484 2.066 [.293~.800]
PSSA Math Score 117 .007 .000 1.124 [1.110~1.139]
Constant -17.605 1.046 .000 .000
Test x’ df p
Overall model evaluation
Likelihood-ratio test 713.100 4 .000
Goodness-of-fit test
Hosmer & Lemeshow 4215 8 .837

Notes: Pseudo R? =389 (Cox & Snell), .536 (Nagelkerke).

When controlling for demographic variables, areas of significance were discovered in the
ability for PSSA math scores to predict college readiness on the SAT. Males were 1.700 times
more likely to meet the SAT math readiness benchmark than females. Students who did not
have an IEP were 2.141 times more likely to meet the math SAT benchmark than students who
did have an [EP. Free and reduced lunch was also found to be a significant predictor, as students
who were not free and reduced lunch eligible were 2.066 times more likely to meet the
benchmark than student who were eligible. The inclusion of the demographic variables with the
math PSSA served to slightly decrease the likelihood that students who did not have an IEP or
were free and reduced lunch eligible would meet the college readiness benchmark in math when
compared to their peers who had an IEP or were eligible for free and reduced lunch. Males,
however, slightly increased the likelihood they would meet the SAT math benchmark when
compared to their female peers. The predictive ability of the PSSA remained stable.

The population in this current study had a variety of math course offerings in 8th grade.
Von Secker (2005) identified students taking Algebra 1 in 8th grade as a key component to

fostering future college readiness. Table 13 provides the results when the control of math level
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taken by students in 8th grade was added as a variable. Math levels were dichotomized with
students taking a math class at the Algebra 1 level or above identified as the indicator variable
and students enrolling in a course below Algebra 1 as the constant.

Table 13

Output for Math PSSA Controlling for 8" Grade Math Level

Predictors B S.E p Exp(B) [95% CI]
PSSA Math Score 115 .007 .000 1.122 [1.108~1.137]
Math Level (1) 1.098 .249 .000 2.998 [1.839~.4.887]
Constant -18.689 1.063 .000 .000
Test ¥’ df p
Overall model evaluation
Likelihood-ratio test 708.391 2 .000
Goodness-of-fit test
Hosmer & Lemeshow 5.955 8 .652

Notes: Pseudo R =387 (Cox & Snell), .533 (Nagelkerke).

As the model in Table 13 indicates, taking a math course at a level of Algebra 1 or above
significantly improves, by 2.998 times, the likelihood that a student will meet the SAT college
readiness benchmark in math. Again in this model, the predictive ability of the PSSA remained
stable. An additional regression was run to determine what, if any, affect when students take the
SAT has on their ability to meet the SAT college readiness benchmark in math.

Table 14 displays the results when controlling for at what point in a student’s career the
SAT was first taken. When controlling for when in a high school student’s career they take the
SAT there no significance found on a student’s ability to meet the benchmark. Again, in this

additional model, the predictive ability of the PSSA remained stable.
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Table 14

Regression Output for Math PSSA Controlling for Time of First SAT

Predictors B S.E p Exp(B) [95% CI]
PSSA Math Score .120 .007 .000 1.128 [1.113~1.143]
10" Grade and Earlier 245
First Semester 11% (1) 799 457 081 2224 [.907~5.451]
Second Semester 111 (2) .684 440 121 1.982 [.836~4.698]
12" Grade (3) =317 1.059 765 .729 [.091~5.805]
Constant -19.160 1.184 .000 .000
Test x’ df p
Overall model evaluation
Likelihood-ratio test 691.751 4 .000
Goodness-of-fit test
Hosmer & Lemeshow  3.869 8 .869

Notes: Pseudo R? =380 (Cox & Snell), .523 (Nagelkerke).

The research question posed of “to what extent students’ 8th grade math PSSA score
predicts college readiness on the SAT math section” was answered. The findings indicate that
for every 10 point increase on the 8th grade PSSA, the likelihood of meeting the SAT benchmark
increased 1.127 times and remained stable when controlling for demographic variables. When
controlling for demographic variables, being female, having an IEP, and being eligible for free
and reduced lunch decreased the likelihood that a student would be college ready. The odds of
being college ready increased when a student took a course at the Algebral level or higher in 8th
grade. When in a student’s career they took the SAT did not add any significance to the
predictor of PSSA score.

A logistic regression was conducted to determine the extent to which 8th grade final
teacher assigned grades in math predict college readiness as measured by the math SAT. The
independent predictor variable, 8th grade math grades were entered as categorical variables.

Student grades were categorized as A, B, and C or below. Dummy coding was used and C was
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entered as the first indicator variable. This regression does not include any demographic controls.
The results of this regression are found in Table 15.
Table 15

Output for Math Grade

Predictors B S.E p Exp(B) [95% CI]
C or Below .042 .003 .000
B (1) 423 177 017 1.526 [1.079~2.159]
AQ2) 1.906 176 .000 6.729 [4.765~9.502]
Constant -474 151 .002 .000
Test 1’ df p
Overall model evaluation
Likelihood-ratio test 201.068 2 .000
Goodness-of-fit test
Hosmer & Lemeshow .000 1 1.000

Notes: Pseudo R?> =.130 (Cox & Snell), .179 (Nagelkerke).

This logistic regression model was run to predict meeting the SAT college readiness
benchmark in math using the 8th grade final teacher assigned grades as a predictor. Students
who earned a grade of A in their 8th grade math course were 6.729 times more likely to meet the
college readiness benchmark on the math SAT than students who earned a C or below. Students
who earned a B in their 8th grade math class were 1.526 times more likely to meet the college
readiness benchmark than students who earned a C or below.

The model was run again using grades as the predictor variable and controlling for
gender, IEP status, and free and reduced lunch eligibility. Table 16 displays the results of this
model. When controlling for demographic variables, areas of significance were discovered in
the ability for 8" grade final teacher assigned math grades to predict college readiness on the
SAT. Males were 1.522 times more likely to meet the SAT math readiness benchmark than
females. Students who did not have an IEP were 7.633 times more likely to meet the math SAT

benchmark than students who did have an IEP. This is an increase in the likelihood of students
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without an IEP meeting the SAT math benchmark from both the model run without academic
predictors and in the model that included PSSA math scores. Free and reduced lunch eligibility
was also found to be a significant predictor, as students who were not free and reduced lunch
eligible were 2.808 times more likely to meet the benchmark than student who were eligible.
This represents an increase in ability to meet the benchmark for students who were not free and
reduced lunch from the model including PSSA scores. The predictive ability of 8 grade final
teacher assigned grades remained stable with the introduction of demographic variables.

Table 16

Output for Math Grade with Demographic Controls

Predictors B S.E p Exp(B) IOR [95% CI]
Gender (1) -421 119 .000 .657 1.522 [.520~.829]
IEP (1) -2.033 379 .000 131 7.633 [.062~.275]
Free and Reduced Lunch (1) -1.033 227 .000 356 2.808 [.228~.555]
C or below .000
B (1) 374 .196 .056 1.453 [.990~2.133]
AQ2) 1.840 .190 .000 6.294 [4.341~9.126]
Constant -.629 173 .000 533
Test 1’ df p
Overall model evaluation
Likelihood-ratio test 275.288 5 .000
Goodness-of-fit test
Hosmer & Lemeshow 2.864 5 721

Notes: Pseudo R?>=.173 (Cox & Snell), .231 (Nagelkerke).

Table 17 added the control of math level taken by students in 8™ grade as a predictor
variable. Math levels were dichotomized with students taking a math class at the Algebra 1 level
or above identified as the indicator variable and students enrolling in a course below Algebra 1

as the constant.
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Table 17

Output for Math Grade Controlling for Math Level

Predictors B S.E p Exp(B) [95% CI]
C or below .000
B (2) 283 185 127 1.326 [.922~1.908]
A 2.098 184 .000 5.341 [3.725~7.657]
Math Course (1) -.765 204 .000 5.483 [3.673~8.185]
Constant -1.815 235 486 .163
Test ¥’ df p
Overall model evaluation
Likelihood-ratio test 280.392 3 .000
Goodness-of-fit test
Hosmer & Lemeshow 811 2 .667

Notes: Pseudo R*>=.176 (Cox & Snell), .243 (Nagelkerke).

As the model in Table 17 indicates, a student taking a math course at a level of Algebra 1
or above in 8" grade is 5.483 times more likely to meet the SAT college readiness benchmark in
math than a student who did not take a math class at the level of Algebra 1 or higher in 8" grade.
A further regression was run to more closely examine the predictive effect taking an 8" grade
math class of Algebra I or higher has on being college ready at the time the SAT is first taken.
The predictive ability of 8" grade final teacher assigned grades decreased slightly with the
introduction of math level as a control variable, as the likelihood of a student who earned an A
meeting the benchmark decreased. The model in Table 18 shows the results of a regression
when only students who took 8" grade math offerings higher than Algebra 1 were compared with
one another. The results in Table 18 demonstrate the significant impact taking advanced math
courses in 8" grade has on a student’s ability to meet the SAT college readiness benchmark in
math. Students who took Algebra II were 18.757 times more likely than students who took
Algebra I to meet the SAT math college readiness benchmark and students who took Geometry

were 19.202 times more likely than students who took Algebra I to meet the SAT math college
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readiness benchmark. This finding led the researcher to examine the impact high performance in
any of the math course offering had on predicting college readiness on the math SAT.
Table 18

Output for Advanced Math Levels

Predictors B S.E p Exp(B) [95% CI]
Algebra | .000
Algebra I1 2.932 208 .000 18.757 [12.471~28.210]
Geometry 2.955 1.028 .004 19.202 [2.563~143.876]
Constant .041 .076 .594 1.042
Test 1’ df p
Overall model evaluation
Likelihood-ratio test 349.401 2 .000
Goodness-of-fit test
Hosmer & Lemeshow .000 0 .000

Notes: Pseudo R?> =238 (Cox & Snell), .342 (Nagelkerke).

Table 19 displays the results of the logistic regression model when comparing students
who scored a grade of A or B in their math class regardless of level, with a grade of A being the
indicator variable.

Table 19

Output for Math Grade of A and B

Predictors B S.E p Exp(B) [95% CI]
A in Math -.163 123 183 .849 [.668~1.080]
Constant .706 .098 .000 2.026
Test x’ df p
Overall model evaluation
Likelihood-ratio test 1.781 1 .182
Goodness-of-fit test
Hosmer & Lemeshow .000 0 .000

Notes: Pseudo R?>=.001 (Cox & Snell), .002 (Nagelkerke).

The results in Table 19 indicate no significance was found between students who

received a grade of A or B in their 8" grade math class. This indicates that the level of math a
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student takes in 8" grade is more important than their performance, as indicated by a grade, in 8™
grade math. A student that takes a higher math level in 8" grade and earns a B may in fact be
more college ready than a student who takes PreAlgebra and earns an A. In this case, taking a
higher level of math is a more significant factor in predicting college readiness than success in a
math class. Table 20 displays the results of student grade predictability when controlling for at
what point in a student’s career the SAT was first taken.

Table 20

Output for Math Grade Controlling for Time of First SAT

Predictors B S.E p Exp(B) [95% CI]
C or below .000
B (2) 411 178 .021 1.508 [1.064~2.139]
A (1) 1.865 177 .000 6.458 [4.562~9.144]
10" Grade and Earlier .031
First Semester 11" (1) .093 .387 810 1.098 [.514~2.344]
Second Semester 11% (2) -.288 374 441 750 [.360~1.561]
12" Grade (3) -1.044 .842 215 352 [.068~1.834]
Constant -.260 400 516 771
Test ¥’ df p
Overall model evaluation
Likelihood-ratio test  210.168 5 .000
Goodness-of-fit test
Hosmer & Lemeshow  6.703 5 244

Notes: Pseudo R? =.135 (Cox & Snell), .186 (Nagelkerke).

Table 20 illustrates that when using math grades as a predictor and controlling for when
the SAT was first taken no statistical significance was found.

The research question posed of to what extent students’ 8th grade math grades predict
college readiness on the SAT math section was answered. The findings indicate students who
earn a grade of A are far more likely to be college ready than those that do not. Students earning

a grade of B are also more likely to be college ready than students that earn a C or less. Gender

74



was found to have a significant effect, as being female reduced the likelihood of meeting the
college readiness benchmark in math. Having an IEP and being free and reduced lunch eligible
also reduced the likelihood that a student would be college ready. Students who participated in a
math course at a level of Algebra I or above were found to be significantly more likely to meet
the SAT math college readiness benchmark than students who took courses at a lower level than
Algebra I. When a student first took the SAT was found to have no significance on the odds that
a student would meet the college readiness benchmark in math. Table 21 examines the effect all
of the significant predictor variables have on predicting college readiness on the math SAT when
entered together in one model.

Table 21

Output for Math Controlling PSSA, Grades, and Demographics

Predictors B S.E p Exp(B) IOR [95% CI]
Gender (1) -.694 155 .000 .500 2.000 [.368~.677]
IEP (1) -.464 377 219 .629 [.300~1.317]
Free and Reduced Lunch (1) -.680 267 011 507 1.972 [.301~.855]
C or below .000
B (1) 202 229 379 1.224 [.780~1.919]
A (2) .830 236 .000 2.293 [1.444~3.643]
PSSA Math Score .101 .007 .000 1.106 [1.091~1.122]
Math Course (1) 1.455 .290 .000 4.286 [2.430~7.560]
Constant -16.795 1.093 .000 .000
Test ¥’ df p
Overall model evaluation
Likelihood-ratio test 761.371 7 .000
Goodness-of-fit test
Hosmer & Lemeshow 8.834 8 .356

Notes: Pseudo R? =409 (Cox & Snell), .563 (Nagelkerke).

Table 21 demonstrates that with all predictors present, being male doubled the likelihood
of meeting the SAT college readiness benchmarks in math. This result indicates that when

gender interacts with these multiple variables, students who are female become less likely to
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meet the college readiness benchmark within a population of students who had aspirations of
attending college. This finding raises questions regarding the equity in opportunity females have
in math compared to their male peers and demonstrates either the math PSSA or teacher grading
practices in math are leading females to, ultimately, become less college ready in math as
measured by the SAT. Initially, with no academic predictors, males were 1.589 times more
likely than females to meet the SAT benchmark. With the inclusion of all the variables, males
became 2.0 times more likely to meet the benchmark than females. Having an IEP was found to
have no statistical significance in the current model. Students who were not free and reduced
lunch eligible were 1.972 times more likely to meet the college readiness benchmarks in math.
The predictive ability of grades decreased in the full model while the predictive ability of the
PSSA remained stable. This indicates, while still predictive, grades are less of a stable predictor
of being college ready on the SAT than the PSSA is. Taking a math course at a level of Algebra
1 or above as a predictive variable decreased slightly in this full model, but still indicated a 4.286
increase in the likelihood of meeting the SAT math benchmark.
Analysis of Reading Data

Logistic regression models were run to determine the extent to which middle school data
sources predict college readiness as measured by the reading SAT. The first regression that was
run, found in Table 22, examined the predictability of the three demographic variables included
in this study, gender, IEP status, and free and reduced lunch status with no academic predictors
included. The results found in Table 22 indicate that some demographic factors have a
significant effect on a student’s ability to meet the SAT college readiness benchmark in reading.
Gender was not found to have any significance on a student’s ability to meet the SAT college

readiness benchmark in reading. Having an IEP was significant, as students who do not have an
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IEP are 4.237 times more likely to meet the college readiness benchmark in reading than students
who do have an IEP. Additionally, being free and reduced lunch eligible also was significant.
Students who were not eligible for free and reduced lunch were 2.105 times more likely to meet
the college readiness benchmark in reading than students who were eligible. These findings are
similar to the math findings as students without IEPs and who are not free or reduced lunch
eligible are more likely to meet the college readiness benchmarks in reading. Unlike math,
however, there was no significance with regards to gender impacting college readiness. It is
important to again note that these results are only generalizable to students who aspire to go to
college, as only students who had SAT scores on file are represented in these demographic
groups.

Table 22

Output for Demographic Data to SAT Reading Benchmark

Predictors B S.E p Exp(B) IOR [95% CI]
Gender (1) 084 112 452 920 [.739~1.144]
IEP (1) 1444 270 .000 236 4237 [.139~.400]
Free and Reduced Lunch (1) -.743 194 .000 475 2.105 [.325~.696]
Constant 741 .081 .000 2.098
Test X’ Df p
Overall model evaluation
Likelihood-ratio test 48.461 3 .000
Goodness-of-fit test
Hosmer & Lemeshow 1.026 2 .599

Notes: Pseudo R?> =.033 (Cox & Snell), .045 (Nagelkerke).

A logistic regression was then run to determine the extent to which the 8th grade reading
PSSA predicted college readiness as measured on the reading PSSA without the inclusion of any
demographic variables. The independent predictor variable, reading PSSA scores, was entered
as a continuous variable. Each scaled score was divided by 10 so that in the analysis a

determination of the predictive ability of the PSSA could be made based on score increments of
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10 rather than 1. This model, found in Table 23, indicates that reading PSSA score was found to

be a significant predictor of meeting the college readiness benchmark on the SAT as a 10 point

increase on the 8th grade reading PSSA resulted in a 1.097 times increase in the likelihood that a

student would meet the college readiness benchmark in reading on their first attempt.

Table 23
Output for Reading PSSA
Predictors B S.E D Exp(B) [95% CI]
PSSA Reading Score .092 .005 .000 1.097 [1.085~1.108]
Constant -14.439 .864 .000 .000
Test ¥’ df D
Overall model evaluation
Likelihood-ratio test 521.261 1 .000
Goodness-of-fit test
Hosmer & Lemeshow 1.678 8 .989

Notes: Pseudo R? =303 (Cox & Snell), .414 (Nagelkerke).

The model was run again using the reading PSSA and controlling for gender, IEP status,

and free and reduced lunch eligibility. The results of this regression are found in Table 24.

Table 24

Output for Reading PSSA with Demographic Controls

Predictors B S.E p Exp(B) IOR [95% CI]
Gender (1) -.499 137 .000 .607 1.647 [.464~.794]
IEP (1) -.499 324 123 .607 [.322~1.145]
Free and Reduced Lunch (1) -.341 232 142 11 [.451~1.121]
PSSA Reading Score .093 .006 .000 1.098 [1.086~1.110]
Constant -14.306 .883 .000 .000
Test x’ df p
Overall model evaluation
Likelihood-ratio test 539.857 4 .000
Goodness-of-fit test
Hosmer & Lemeshow 4207 8 .838

Notes: Pseudo R*> =312 (Cox & Snell), .427 (Nagelkerke).
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When controlling for demographic variables, areas of significance were discovered in the
ability for PSSA reading scores to predict college readiness on the SAT. Males were 1.647 times
more likely to meet the SAT reading readiness benchmark than females. The addition of the
PSSA decreased the likelihood that females would meet the SAT reading benchmarks whereas
without the PSSA as a predictor no significance was found with regards to gender. No statistical
significance was found related to having an IEP or being free and reduced lunch eligible despite
finding significance without the PSSA included as a predictor variable. These findings indicate
the introduction of the PSSA as a predictor variable has an effect on the likelihood of students in
certain demographic groups meeting the SAT reading benchmark that did not exist otherwise.

An additional regression was run to determine what, if any, effect controlling for when a
student first takes the SAT has on their ability to meet the SAT college readiness benchmark in
reading. Table 25 displays the results when controlling for at what point in a student’s career the
SAT was first taken.

Table 25

Output for Reading PSSA Controlling for Time of First SAT

Predictors B S.E p Exp(B) [95% CI]
PSSA Reading Score .092 .005 .000 1.097 [1.085~1.108]
10" Grade and Earlier .002
First Semester 11% (1) 1.055 402 .009 2.873  [1.306~6.318]
Second Semester 111 (2) .564 385 .143 1.758 [.827~3.739]
12 Grade (3) -997 1.121 374 369 [.041~3.318]
Constant -15.116 .982 .000 .000
Test x’ df p
Overall model evaluation
Likelihood-ratio test 536.900 4 .000
Goodness-of-fit test
Hosmer & Lemeshow  4.942 8 164

Notes: Pseudo R*> =310 (Cox & Snell), .425 (Nagelkerke).
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The findings in Table 25 demonstrate that in the area of reading, when the SAT was
taken was a significant predictor of meeting the college readiness benchmark in reading.
Students who took the SAT during the first semester of their junior year, were 2.873 times more
likely to meet the college readiness benchmark in reading, while no significant results were
found for students that took it in the second semester of their junior year or their senior year.

The research question posed of “to what extent students’ 8th grade reading PSSA score
predicts college readiness on the SAT reading section” was answered. The findings indicate that
for every 10 point increase on the 8th grade reading PSSA, the likelihood of meeting the SAT
benchmarks improves by 1.097 times, meaning as students’ scores on the reading PSSA
increased so did the likelihood they would meet the SAT college readiness benchmark. When
controlling for the variable of gender, being female decreased the likelihood of meeting the SAT
reading benchmark despite no significance being found when gender was examined in isolation.
Having an IEP and being eligible for free and reduced lunch were not found to have any
statistical significance despite being significant in isolation. Students who took the SAT in the
first semester of their junior year were significantly more likely to meet the college readiness
benchmark in reading.

The logistic regression model found in Table 26 was conducted to predict the ability of a
student to meet the SAT college readiness benchmark in reading using their 8th grade final
teacher assigned grades in English as a predictor without the inclusion of demographic variables.
English courses in this district encompass concepts relating to both reading and writing. Student
grades were categorized as A, B, and C or below. Dummy coding was used and C was entered
as the first indicator variable. Students who earned a grade of an A in 8th grade English were 9.1

times more likely to meet the college readiness benchmark on the reading SAT than students
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who earned a C or below. Students who earned a B in their 8th grade English class were 2.508
times more likely to meet the college readiness benchmark than students who earned a C or
below.

Table 26

Output for English Grade to SAT Reading

Predictors B S.E p Exp(B) [95% CI]
C or Below .000
B (1) 919 236 .000 2.508 [1.579~3.983]
A (2) 2.208 224 .000 9.100 [5.871~14.104]
Constant -1.099 211 .002 333
Test 1’ df p
Overall model evaluation
Likelihood-ratio test 182.082 2 .000
Goodness-of-fit test
Hosmer & Lemeshow .000 1 1.000

Notes: Pseudo R*>=.118 (Cox & Snell), .162 (Nagelkerke).

A logistic regression model was run again with grades, this time controlling for gender,
IEP status, and free and reduced lunch eligibility. The results of this further regression are
presented in Table 27.
Table 27

Output for English Grade to SAT Reading with Demographic Controls

Predictors B S.E p Exp(B) IOR [95% CI]
Gender (1) -374 122 .002 .688 1.453 [.541~.873]
IEP (1) -1.191 289 .000 304 3.289 [.173~.535]
Free and Reduced Lunch (1) -.446 208 .032 .640 [.425~.963]
C or below .000
B (1) 920 240 .000 2.509 [1.569~4.012]
A (2) 2.211 230 .000 9.124 [5.816~14.314]
Constant -.818 218 .000 441
Test ¥’ df p
Overall model evaluation
Likelihood-ratio test 215.203 5 .000
Goodness-of-fit test
Hosmer & Lemeshow 1.878 4 758

Notes: Pseudo R? =.138 (Cox & Snell), .189 (Nagelkerke).
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When controlling for demographic variables, areas of significance were discovered in the
ability for 8 grade final teacher assigned English grades to predict college readiness on the
Reading SAT. Males were 1.453 times more likely to meet the SAT reading readiness
benchmark than females. This finding is consistent with the PSSA, that when measured without
the addition of any additional academic predictor variables no statistical significance was found
in the ability of females to meet the SAT reading benchmark, but when the predictor variable of
grades was introduced, being female decreased the likelihood of females meeting the reading
SAT benchmark. Students who did not have an IEP were 3.289 times more likely to meet the
reading SAT benchmark than students who did have an IEP. Free and reduced lunch eligibility
was not found to have any significance on students’ ability to meet the SAT reading benchmark.

Table 28 reports the results of a regression model that compared only students who
earned a grade of A or B. A grade of A was the indicator variable.

Table 28

Output for English Grade of A and B to SAT Reading Benchmark

Predictors B S.E p Exp(B) [95% CI]
A in English 1.568 132 .000 4.795 [3.704-6.208]
Constant -373 .108 .001 .689
Test X’ df p
Overall model evaluation
Likelihood-ratio test 147.253 1 .000
Goodness-of-fit test
Hosmer & Lemeshow .000 0 .000

Notes: Pseudo R? =.105 (Cox & Snell), .146 (Nagelkerke).

The results in Table 28 found that a student who earns a grade of A is 4.795 times more
likely to meet the SAT college readiness benchmark in Reading than a student who earned a B.

When compared only to students who earned a B and not a C or below, the likelihood students
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who earned an A of being college ready on the SAT decreased. Table 29 displays the results

when controlling for at what point in a student’s career the SAT was first taken.

Table 29

Output for English Grade Controlling for Time of First SAT (Reading)

Predictors B S.E p Exp(B) [95% CI]
C or below .000
B(2) 904 238 .000 2.470 [1.550~3.935]
A (1) 2.176 226 .000 8.812 [5.661~13.717]
10" Grade and Earlier .885 341 .000
First Semester 11% (1) 375 327 010 2.423 [1.241~4.730]
Second Semester 111 (2) -939 914 250 1.456 [.767~2.761]
12 Grade (3) -1.556 388 304 391 [.065~2.346]
Constant .000 211
Test x’ df p
Overall model evaluation
Likelihood-ratio test 210.188 5 .000
Goodness-of-fit test
Hosmer & Lemeshow 425 3 935

Notes: Pseudo R*> =.130 (Cox & Snell), .178 (Nagelkerke).

Table 29 illustrates that when using English grades as a predictor, controlling for when
the SAT was taken, students who took the SAT in the first semester of their junior year were
2.423 times more likely to meet the college readiness benchmark in reading.

The research question posed of “to what extent students’ 8th grade English grades predict
college readiness on the SAT reading section” was answered. The findings indicate students
who earn a grade of A are far more likely to be college ready than those who do not. Students
earning a grade of B are also more likely to be college ready than students who earn a C or
below. Being female reduced the likelihood of meeting the college readiness benchmark in
reading despite gender have no significant effect when not interacting with grades. When

interacting with grades having an IEP reduced the likelihood that a student would be college
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ready, while being free and reduced lunch eligible was not found to be significant when
interacting with grades, but was significant in isolation. Students who took the SAT during the
first semester of their junior year were more likely to meet the college readiness benchmark in
reading than at any other time. Table 30 reports the effect all of the significant predictor
variables had on predicting college readiness on the reading SAT when entered together in one
model.

Table 30

Output for SAT Reading Controlling for PSSA, Grades, and Demographics

Predictors B S.E p Exp(B) IOR [95% CI]
Gender (1) -.582 .140 .000 559 1.788 [.425~.735]
IEP (1) 431 327 187 650 [.342~1.232]
Free and Reduced Lunch (1) -274 233 238 760 [.482~1.199]
C or below .000
B (1) .580 275 .035 1.786 [1.042~3.060]
AQ2) 981 269  .000 2.668 [1.574~4.521]
PSSA Reading Score .086 .006 .000 1.090 [1.078~1.102]
Constant -13.918 .923 .000 .000
Test ¥’ df p
Overall model evaluation
Likelihood-ratio test 556.295 6 .000
Goodness-of-fit test
Hosmer & Lemeshow 6.877 8 .550

Notes: Pseudo R*> =319 (Cox & Snell), .437 (Nagelkerke).

As shown in Table 30, with all predictors present, being male increased the likelihood of
meeting the SAT college readiness benchmarks in reading. This result indicates that when
interacting with these multiple variables, students who are female become less likely to meet the
SAT reading benchmark. This finding raises similar questions to the findings in math, regarding
the equity in opportunity females have in reading compared to their male peers and demonstrates
either the reading PSSA or teacher grading practices in reading are leading females to,

ultimately, become less college ready in reading as measured by the SAT. Having an IEP was
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found to have no statistical significance in the current model. The odds of meeting the
benchmark associated with student grades decreased, especially in the case of students who
earned an A, while the odds associated with performance the PSSA remained relatively stable.
Analysis of Writing Data

Logistic regression models were run to determine the extent to which middle school data
sources predict college readiness as measured by the writing SAT. The first regression run,
found in Table 1, examined the predictability of the three demographic predictor variables
included in this study, gender, IEP status, and free and reduced lunch status with no academic
predictors included.
Table 31

Output for Demographic Data to SAT Writing Benchmark

Predictors B S.E p Exp(B) IOR [95% CI]
Gender (1) .082 .109 452 1.085 [.877~1.343]
IEP (1) 1299 278 .000 273 3.663 [.158~.470]
Free and Reduced Lunch (1) -972 200 .000 379 2.638 [.256~.560]
Constant 415 .078 .000 1.514
Test X’ Df p
Overall model evaluation
Likelihood-ratio test 52.115 3 .000
Goodness-of-fit test
Hosmer & Lemeshow .037 2 982

Notes: Pseudo R*> =.035 (Cox & Snell), .048 (Nagelkerke).

Table 31 presents the results of a logistic regression examining only the effect the
demographic variables included in this study have on meeting the SAT college readiness
benchmarks in writing. The results found in Table 40 indicate that some demographic factors
have a significant effect on students’ ability to meet the SAT college readiness benchmark in
writing. Gender was not found to be statistically significant in a student’s ability to meet the SAT

college readiness benchmark in writing. Having an IEP was significant, as students who do not
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have an IEP are 3.663 times more likely to meet the college readiness benchmark in writing than
students who do have an IEP. Additionally, being free and reduced lunch eligible also was
significant. Students who were not eligible for free and reduced lunch were 2.638 times more
likely to meet the college readiness benchmark in writing than students who were eligible. It is
important to again note that these results are only generalizable to students who aspire to go to
college, as only students who had SAT scores on file are represented in these demographic
groups.

A logistic regression was conducted to determine the extent to which the 8th grade
writing PSSA predicts college readiness as measured by the writing SAT without the inclusion of
demographic variables. The independent predictor variable, 8th grade PSSA writing scores, was
entered as a continuous variable. Each scaled score was divided by 10 so that in the analysis a
determination of the predictive ability of the PSSA could be made based on score increments of
10 rather than 1. Table 32 displays the results of this regression.

Table 32

Output for Writing PSSA

Predictors B S.E p Exp(B) [95% CI]
PSSA Writing Score .042 .003 .000 1.043 [1.036~1.049]
Constant -6.263 491 .000 .002
Test X’ df p
Overall model evaluation
Likelihood-ratio test 241.608 1 .000
Goodness-of-fit test
Hosmer & Lemeshow 19.174 8 014

Notes: Pseudo R? =.154 (Cox & Snell), .207 (Nagelkerke).

Student performance on the writing PSSA was a significant predictor of meeting the

college readiness benchmark on the SAT as a 10 point increase on the 8th grade PSSA resulted
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in a 1.043 times increase in the likelihood that a student would meet the college readiness
benchmark in writing on their first attempt.

The model was run again controlling for gender, IEP Status, and free and reduced lunch
eligibility. The results of this regression are found in Table 33.
Table 33

Output for Writing PSSA with Demographic Controls

Predictors B S.E p Exp(B) IOR [95% CI]
Gender (1) -.178 .119 133 .837 [.663~1.056]
IEP (1) -.830 290 .004 436 2.293 [.247~.770]
Free and Reduced Lunch (1) -.922 215 .000 .398 2.512 [.261~.606]
PSSA Writing Score .041 .003 .000 1.042 [1.036~1.049]
Constant -5.998 .500 .000 .000
Test x’ df p
Overall model evaluation
Likelihood-ratio test 273.207 4 .000
Goodness-of-fit test
Hosmer & Lemeshow 14.457 8 .071

Notes: Pseudo R?>=.172 (Cox & Snell), .231 (Nagelkerke).

When controlling for demographic variables, areas of significance were discovered in the
ability for PSSA writing scores to predict college readiness on the SAT. Gender was found to
have no significance on students’ ability to meet the SAT writing benchmark. Students who did
not have an IEP were 2.293 times more likely to meet the writing SAT benchmark than students
who did have an IEP. Free and reduced lunch was also found to be a significant predictor, as
students who were not free and reduced lunch eligible were 2.512 times more likely to meet the
writing benchmark than student who were eligible. When compared to the model that did not
include the PSSA as a predictor, the introduction of the PSSA served to decrease the odds that a
student who did not have an IEP or was free or reduced lunch eligible would meet the SAT

benchmark in writing.
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Table 34 presents the results regarding when a student first took the SAT. The findings
demonstrate that in the area of writing, when the SAT was taken was not a significant predictor
of meeting the college readiness benchmark in writing when entered into a model with the
writing PSSA.

Table 34

Output for Writing PSSA Controlling for Time of First SAT

Predictors B S.E p Exp(B) [95% CI]
PSSA Writing Score .042 .003 .000 1.043 [1.036~1.049]
10" Grade and Earlier 323
First Semester 11 (1) 518 339 126 1.679 [.865~3.260]
Second Semester 11" (2) .349 326 284 1.418 [.748~2.687]
12 Grade (3) -.088 .806 913 915 [.189~4.446]
Constant -6.620 .600 .000 .001
Test x’ df p
Overall model evaluation
Likelihood-ratio test 245.104 4 .000
Goodness-of-fit test
Hosmer & Lemeshow  22.514 8 .004

Notes: Pseudo R*> =.156 (Cox & Snell), .210 (Nagelkerke).

The research question posed of “to what extent students’ 8th grade writing PSSA score
predicts college readiness on the SAT writing section” was answered. The findings indicate that
for every 10 point increase on the 8th grade PSSA, the likelihood of meeting the SAT
benchmarks improves by 1.043 times and the introduction of control variables did not change
these odds. Gender was found to have no significant effect on whether students met the SAT
college readiness benchmark in Writing. It was found that students who had an IEP and students
who were free and reduced lunch eligible were less likely to meet the SAT college readiness
benchmark in writing. When a student first took the writing SAT had no significant impact on

their being college ready or not.
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A logistic regression was conducted to determine the extent to which 8th grade English
grades predict college readiness as measured on the writing SAT. English courses in this district
encompass concepts relating to both reading and writing. Student grades were categorized as A,
B, and C or below. Dummy coding was used and C was entered as the first indicator variable.
Results of the regression including 8" grade final teacher assigned grades in English without the
inclusion of demographic variables are found in Table 35.

Table 35

Output for English Grade to SAT Writing

Predictors B S.E p Exp(B) [95% CI]
C or Below .000
B (1) 809 261 .002 2.246 [1.346~3.747]
A (2) 2.418 246 .000 11.255 [6.925~18.196]
Constant -1.494 236 .000 224
Test 1’ df p
Overall model evaluation
Likelihood-ratio test 243.383 2 .000
Goodness-of-fit test
Hosmer & Lemeshow .000 1 1.000

Notes: Pseudo R*> =.155 (Cox & Snell), .208 (Nagelkerke).

Students who earned a grade of A in 8th grade English were 11.255 times more likely to
meet the college readiness benchmark on the writing SAT than students that earned a C or
below. Students who earned a B in their 8th grade English class were 2.246 times more likely to
meet the college readiness benchmark than students who earned a C or below. The model was
run again controlling for gender, IEP status, and free and reduced lunch eligibility. The results
are found in Table 36. When controlling for demographic variables, areas of significance were
discovered in the ability for 8" grade final teacher assigned English grades to predict college
readiness on the writing SAT. In the case of meeting the writing benchmark, gender was found

to have no significance. Students who did not have an IEP were 2.739 times more likely to meet

89



the writing SAT benchmark than students who did have an IEP. Students who were not free and
reduced lunch eligible were 1.964 times more likely to meet the SAT writing benchmark than
students who were eligible. The inclusion of grades served to slightly decrease the odds a
student who did not have an IEP or were free and reduced lunch eligible would meet the
readiness benchmarks in writing.

Table 36

Output for English Grade to SAT Writing with Demographic Controls

Predictors B S.E p Exp(B) IOR [95% CI]
Gender (1) 221 120 .066 802 [.633~1.015]
IEP (1) -1.007 301 .001 365 2.739 [.202~.659]
Free and Reduced Lunch (1) -.676 218 .002 .509 1.964 [.332~.779]
C or below .000
B (1) 795 264 .003 2215 [1.321~3.714]
A (2) 2.377 251 .000 10.778 [6.590~17.626]
Constant -1.253 242 .000 286
Test ¥’ df p
Overall model evaluation
Likelihood-ratio test 269.864 5 .000
Goodness-of-fit test
Hosmer & Lemeshow .623 4 .960

Notes: Pseudo R*>=.170 (Cox & Snell), .229 (Nagelkerke).

Table 37 reports the results of a regression model that compared only students who
demonstrated high performance in their English classes as indicated by their earning a grade of A
or B. A grade of A was the indicator variable. The results found in Table 38 indicate that a
student who earns a grade of A is 5.889 times more likely to meet the SAT college readiness
benchmark in Writing than a student who earned a B. When compared only to students who
earned a B and not a C or below, the odds of being college ready on the SAT decreased from

11.255 times to 5.889 times. This large decrease demonstrates that while there is a large gap between

students who earn a B in English and those who earn a C, a student who earns an A in English has greatly
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increased odds that they will meet the college readiness benchmark in writing when compared to their

peers.

Table 37

Output for English Grade of A and B to SAT Writing Benchmark

Predictors B S.E p Exp(B) [95% CI]
A in English 1.773 135 .000 5.889 [4.518-7.676]
Constant -.813 115 .000 444
Test 1’ df p
Overall model evaluation
Likelihood-ratio test 188.633 1 .000
Goodness-of-fit test
Hosmer & Lemeshow .000 0 .000

Notes: Pseudo R?=.133 (Cox & Snell), .180 (Nagelkerke).

A logistic regression, results found in Table 38 was run to determine the effect when a

student first took the SAT had on the likelihood a student would meet the SAT writing

benchmark.

Table 38

Output for English Grade Controlling Time of First SAT (Writing)

Predictors B S.E p Exp(B) [95% CI]
C or below .000
B (1) 805 261 .002 2.236 [1.340~3.733]
A (2) 2.439 248 .000 11.467 [7.055~18.640]
10" Grade and Earlier .060
First Semester 11% (1) 874 327 .008 2.396 [1.262~4.551]
Second Semester 11" (2) 782 316 013 2.186 [1.176~4.061]
12 Grade (3) 361 .852 672 1.434 [.270~7.622]
Constant -2.284 .393 .000 .102
Test ¥’ df p
Overall model evaluation
Likelihood-ratio test  250.599 5 .000
Goodness-of-fit test
Hosmer & Lemeshow  1.922 3 .589

Notes: Pseudo R?> =.159 (Cox & Snell), .214 (Nagelkerke).
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Table 38 illustrates that when using English grades as a predictor, controlling for when
the SAT was taken, students who took the SAT during the first or second semester of their junior
year were significantly more likely to meet the college readiness benchmark in writing. Students
taking the SAT for the first time during the first semester of their junior year were 2.4 times
more likely to meet the SAT benchmark and students taking the SAT during the second semester
of their junior year were 2.2 times more likely to meet the benchmark.

The research question posed of “to what extent students’ 8th grade English grades predict
college readiness on the SAT writing section” was answered. The findings indicate students who
earn a grade of A are far more likely to be college ready than those that do not. Students earning
a grade of B are also more likely to be college ready than students who earn a C or less. Gender
was not found to have a significant effect on meeting the college readiness benchmark in writing.
Having an IEP as well as being free and reduced lunch eligible reduced the likelihood that a
student would be college ready. Students who took the SAT during either semester of their junior
year were more likely to be college ready in writing. Table 39 examines the effect all of the
significant predictor variables had on predicting college readiness on the reading SAT when
entered together in one model.

With all predictors present, being male increased the likelihood of meeting the SAT
college readiness benchmarks in writing by 1.432 times. This result indicates that when
interacting with these multiple variables, students who are female became less likely to meet the
college readiness benchmark in writing. This finding comes despite the finding that when
examined in isolation and with one of the academic factors, either PSSA scores or English grades
but not both, there was no statistical significance found with regard to gender. This finding

raises similar questions to the findings in math and reading regarding the equity in opportunity
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females have in writing compared to their male peers and demonstrates either the writing PSSA
or teacher grading practices in English are leading females to, ultimately, become less college
ready in writing as measured by the SAT. Students who did not have an IEP were found to be
1.992 times more likely to meet the college readiness benchmark in writing than students who
did have an IEP. Students who were not free and reduced lunch eligible were 2.012 times more
likely to meet the college readiness benchmarks in math. In both of these case, the likelihood of
students who did not have an IEP or were not eligible for free or reduced lunch decreased from a
model that included no academic predictors. The predictive ability of grades decreased,
especially in the case of students who earned an A, while the predictive ability of the PSSA
remained stable. This indicates that when interacting with multiple variables the writing PSSA
was a more stable predictor of college readiness on the writing SAT than the grades students
earned in 8" grade English were.

Table 39

Output for SAT Writing Controlling for PSSA, Grades, and Demographics

Predictors B S.E p Exp(B) IOR [95% CI]
Gender (1) -.359 126 .004 .698 1.432 [.545~.894]
IEP (1) 689 307 .025 502 1.992 [.275~.917]
Free and Reduced Lunch (1) -.700 226 .002 497 2.012 [.319~.773]
C or below .000
B (1) 575 272 034 1.776 [1.043~3.025]
A (2) 1.824 .260 .000 6.199 [3.722~10.323]
PSSA Writing Score .032 .003 .000 1.033 [1.026~1.040]
Constant -5.892 543 .000 .003
Test ¥’ df p
Overall model evaluation
Likelihood-ratio test 385.167 6 .000
Goodness-of-fit test
Hosmer & Lemeshow 7.988 8 435

Notes: Pseudo R?> =234 (Cox & Snell), .314 (Nagelkerke).
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Summary of Findings

The findings of this study indicate that middle school data sources can be predictive of
college readiness as measured by the SAT. There are, however, pragmatic considerations to take
into account when examining the results of this study. The findings must be understood within
the context of the sample population. The sample in this population consisted of students from
an upper middle class suburban school district who aspired to go to college. Students who did
not take the SAT were not included in the study’s population.

When analyzed without any academic predictors, gender was only statistically significant
in the area of math, as males were found to be more likely to meet the SAT benchmark than
females. When analyzing gender in a model that included all of the demographic variables along
with the academic variables, females were found to be statistically less likely than males to meet
the college readiness benchmarks in math, reading, and writing. The area of math, however, is
of primary concern. Only in math were males found to be 2 times more likely to meet the SAT
college readiness benchmark than females. This finding indicates there was something occurring
either in the math program or within the sample of females in this study that led a decreased
likelihood of success in math. More research needs to be done to determine whether these
findings indicate a true gender issue, an anomaly linked to this particular group of females, or a
problem existing with the implementation of the math program of studies in this district.

Students who had IEP’s were found to be significantly less likely to meet the college
readiness benchmarks than students without IEPs. However, the greatest disparity between
students with IEPs and those without IEP’s was found in the grades that students earned. When
student grades were entered into a model including all demographic variables, I found that the

odds of meeting the SAT college readiness benchmark for a student who earned an A and did not
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have an IEP increased significantly. These increases were not found to be as high when PSSA
scores were used as a predictor. This raises concerns about whether all teachers hold all students
to the same academic standards and whether the level of rigor is appropriate for all students. In
order to develop college ready students, the expectations teachers hold their students to must be
consistent.

Students who were free or reduced lunch eligible were less likely than their non-eligible
peers to be college ready in the areas of math and writing. The area of writing highlighted the
finding that students who were free or reduced lunch eligible were less likely to be college ready
as measured by the SAT than students who had IEPs. This indicates that there is a need to
develop the writing skills of students of lower socioeconomic status, as their skill level is lower
than their peers who receive special education services. This study’s findings indicate that
socioeconomic status does in fact impact the college readiness level of a student who aspires to
go to college and that inequality exists among students based on socioeconomic status.

The PSSA was found to be a stable predictor of college readiness even as it interacted
with multiple variables. This study analyzed each student’s raw score divided by 10. As student
scores increased by 10 on the PSSA, so did their likelihood of being college ready. In all content
areas, a 10 point PSSA score resulted in an increase of odds which was slightly higher than 1.
While these odds are not very high, they still indicate that an increase in PSSA score resulted in
an increase in the odds of being college ready. Interventions that can help to raise PSSA scores
by 20, 50, or 100 points for example, will serve to further increase the odds of students meeting
the college readiness benchmarks on the SAT.

Student grades were found to be predictive of college readiness, but were not as stable as

the PSSA. Students who earned an A were significantly more likely to meet the college
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readiness benchmarks than those who earned less than A. A closer look into what made up an A
is warranted based on these findings, because whether or not the individual grades students
earned were influenced by academic or nonacademic factors, their predictive ability was evident.
As previously reported, further investigation is warranted into the grading practices in special
education to ensure that student ability is being accurately reported and all students are exposed
to levels of rigor that promote college readiness. While not as stable as the PSSA when
interacting with different variables, the findings indicate that grades are a valuable tool for
predicting college readiness as measured by the SAT.

The math level students took in eighth grade was highly predictive of college readiness
on the SAT. Students who took a math course at the level of Algebra I or higher were found to
be significantly more likely to be college ready on the SAT. The odds of being college ready
were greater still for students who took a course higher than Algebra I such as Algebra II or

Geometry.
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CHAPTER V

Discussion and Recommendations
Introduction

The current study was influenced by findings that the level of academic achievement that
students have attained by 8th grade has a larger impact on their readiness for college than
anything that happens academically in high school (ACT, 2008). This focus on middle school
and college readiness was a departure from much of the existing research on predicting college
readiness that frequently examined the factors that can influence and predict the college
readiness of high school students (Adelman 1999, 2006; Conley, 2007; Geiser & Santelices
2007; Wyatt et al., 2012). These researchers identified factors that influenced and indicated the
college readiness levels of high school students, but did not examine the role middle school had
on preparing students for the demands expected of college ready high school students. The
purpose of the current study was to contribute to the field of college readiness research by
examining the role middle school education, through the analysis of available student
achievement data, can have in shaping college ready students.

The two key areas of data that all middle school students have to measure achievement
are standardized test scores and final teacher assigned grades. Researchers have found that
standardized tests at the high school level correlate to the SAT (Sinclair & Thacker, 2005) and
can predict future college readiness (Ehlert & Podgursky, 2005; Lefly et al., 2011; Martin, 2010).
The purpose of this study was to determine to what, if any, extent middle school standardized
tests predict college readiness as measure by the SAT. Middle school student grades were also
examined for their predictive ability. Researchers (Bowers, 2009; Geiser & Santelices, 2007;

Willingham et al., 2002) have identified grades as being key sources of data that can inform not
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only the academic ability of students, but also their ability to master the nonacademic processes
of school. This study sought to determine what, if any, ability middle school grades have on
predicting college readiness as measured by the SAT. Building on the findings of other
researchers, the purpose of this study was to inform researchers and practitioners about the value
that middle school data sources can have in providing information relative to students’ college
readiness. In order to prepare students for the demands of the twenty-first century, educators at
all levels must share the responsibility of providing the necessary strategies and interventions to
support growth in the area of college readiness.
Discussion

The current study found that both 8th grade Pennsylvania System of School Assessment
(PSSA) scores and 8th final teacher assigned grades were significant predictors of college
readiness as measured by the SAT. When student performance levels, measured by PSSA scores
and grades, increased in the areas of math, reading, and writing, the likelihood of students’
ability to meet college readiness benchmarks also increased in each area. PSSA scores were
found to be a more stable predictor than grades and were subject to less variance when other
variables were introduced into the logistic regression models. As different demographic
variables such as gender, IEP status, and free and reduced lunch status were introduced into the
logistic regression models, varying findings of statistical significance were discovered.
Additional factors like the level of math a student took in 8th grade and when a student took the
SAT were also found to have significance on whether or not students met the college readiness

benchmarks.
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PSSA Scores

The current study found that as student scores on the PSSA increased (as measured by
ten point increments), the likelihood that they would meet the college readiness benchmarks in
all areas also increased. This is in line with the findings of other studies (Ehlert & Podgursky,
2005; Lefly et al., 2011; Martin, 2010) that found that high stakes accountability tests mandated
by states as part of No Child Left Behind do predict college readiness. This study advances the
findings of Thacker and Dickinson (2004) who found that the 11" grade PSSA was correlated to
success on the SAT by finding that success on the middle school PSSA is predictive of meeting
SAT college readiness benchmarks. The PSSA proved to be a more reliable predictor of college
readiness as measured on the SAT than final teacher assigned student grades, as the introduction
of control variables into models including the PSSA did not significantly alter the odds of a
student meeting the SAT college readiness benchmarks.

Initially, the current study intended to examine student performance on the SAT based on
their PSSA performance levels which include Advanced, Proficient, Basic and Below Basic.
The logistic regression models using the categorical PSSA levels yielded poor results due in
large part to the high levels of student achievement in the study’s population. While other
studies (Ehlert & Podgursky, 2005; Lefly et al., 2011; Martin, 2010) used the performance level
of standardized test scores as predictor variables, the population of this study had an
overwhelming amount of students, 84.4% in math and 84.3% in reading that scored in the
advanced range. Writing was the only area in which the majority of students scored proficient at
68.6%. Using the continuous variables of PSSA scaled scores helped to provide relevant data for
all students, instead of placing a very large portion of students into one category. For researchers

and school systems that seek to replicate this study it is recommended that they examine their
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population’s performance on standardized assessments to determine whether to examine the
performance level or continuous scaled score when determining the appropriate predictor
variable for study.

Student Grades

The findings of this study demonstrated that grades can be used as important sources of
data. While a majority of the students earned a final grade of an A or a B, with 54.6% earning an
A in math and 66.9% earning an A in English and 32.6 % earning a B in math and 24.8% earning
a B in English, the students who earned a C or below were consistently and significantly less
likely to be college ready. This should be an area of concern for educators and stresses the
importance of Bowers (2009) findings. Students in middle school who are not earning at least a
grade of a B will require interventions that seek to target the reason for their low grades if they
are to be put on a college ready track. As Bowers identified, poor performance reflected in
student grades can either be related to a lack of understanding of content or an inability to master
the nonacademic aspects of school. Educators should treat student grades as a valuable data
source to gain information regarding student achievement.

This study also provided insight into how meaningful a grade of A is. In the area of
English, students who earned an A were 4.795 times more likely to meet the SAT college
readiness benchmark in reading than a student who earned a B. Additionally, a student who
earned an A in English was 5.889 times more likely to meet the SAT writing benchmark in
writing than a student who earned a B. These findings indicate that a student who earns a grade
of an A in 8™ grade English is significantly more likely to be college ready in the area of reading

and writing as measured by the SAT.
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In math, the grade of A was not significant when compared to only a grade of a B. This
demonstrates a key difference between English and math performance. When compared to
students who earn a B in eighth grade math class, earning an A in math does not predict college
readiness in math as measured on the SAT. This indicates that in the area of math, all A’s are
not equal, as earning an A in a lower level math class is not the same as earning an A, or B, in a
higher, more rigorous, math class. Higher level math classes were homogenously grouped
whereas English and reading classes were heterogeneously grouped. This meant the rigor, pace,
and expectations of advanced math classes were of a higher level and a student who earned a B
in a high level math class would likely have earned an A in a math class that was less rigorous,
slower paced, and less demanding.

Despite criticisms from researchers (Allen, 2005; Cizek, 2000; Shepard, 2006;
Terwilliger, 1989) for being subjective, student grades were found to be predictive of college
readiness as measured by the SAT. Grades were, however, less stable of a predictor than PSSA
scores. The introduction of different control variables changed the odds associated with a student
earning a particular grade and going on to meet the SAT college readiness benchmarks. This
finding supports the idea that grades differ from teacher to teacher and may measure different
skills in different ways. The PSSA is a carefully designed assessment developed and refined by
assessment experts to ensure that it is a reliable method of assessment, and was found to be a
more stable predictor than teacher assigned grades. This study used grades as categorical
predictors due to the nature of how grades were reported in the district. Researchers that have
access to continuous grade percentages can provide valuable insight into the difference between

students who score in the low range of a particular grade versus the high range.
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Demographic Variables

One of the findings of this study was that when controlling for gender, females were
slightly less likely to meet the college readiness benchmarks in math and reading than males.
This is in line with the findings of Stricker et al., (1991), who found that males perform better on
the SAT than females. It should be noted, however, that in the Stricker et al. study, females
ultimately caught up to their male counterparts in college. Females were found to succeed in
college due their ability to navigate the nonacademic processes such as class attendance and
participation that can influence performance in college better than males. While there was
statistical significance found in this study with regard to gender, these findings should be
examined pragmatically. The difference in odds between females and males meeting the
benchmarks did not increase greatly and only in one model, math with all predictor and
demographic variables included into one model, did the odds for a male being more college
ready than a female double. It also must be noted that this study looked only at each student’s
first attempt at the SAT. It is possible that more females from this population were ultimately
more likely to meet the SAT benchmarks based on subsequent attempts at the SAT.

Of particular note were the findings that students in subgroups, students with IEP’s and
who were free or reduced lunch eligible, were significantly less likely to be college ready when
examined in isolation with their peers and when academic predictors where entered to examine
college readiness in math and writing. In the case of reading, the PSSA removed statistical
significance for students who had IEPs and were eligible for free and reduced lunch, while
student grades removed significance for students with IEPs. Overall, however, these findings
support what Wimberley and Noeth (2005) reported about students belonging to subgroups being

less equipped to be college ready than their grade level peers. Balfanz (2009) identified middle
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school as the critical time to get students that may typically fall behind their peers, like students
of lower socioeconomic status, on a college ready track. This study provides further evidence
that students who typically are impacted by the achievement gap are less likely to be college
ready and middle school data can be used to demonstrate this fact.

Future research can advance the work of the current study by addressing one of the key
limitations of this study; the population was fairly homogenous in terms of racial and ethnic
makeup as well as unusually high achieving. Furthermore, the number of students taking the
SAT who had an IEP or were free and reduced lunch eligible who were included in this study
made up a very low percentage of the total district population of students belonging to either
category. Schools should make every effort to support these students and promote college
readiness for all students and part of that promotion should be to have all students take the SAT.
IEP goals that promote the development of college readiness should be considered for all
students. Implementing strategies to develop college readiness in students of lower
socioeconomic status should also be an area of focus of schools in order to provide equitable
opportunities for every student.

This study used SAT data identifying the first time students took the SAT. A large
portion of the population, 92.3% of students, first took the SAT during their junior year. In an
effort to make the results more meaningful, junior year was split into two predictor categories
based on semester. It is hard to gauge just how meaningful the data relating to when students
took the SAT really was, because in many cases students are directed as to when to take the SAT
by their guidance counselor and school system. A larger, purposefully selected sample of
students who take the SAT at different times in their high school career would allow for more

comparison and better results. Despite this, students in this study’s sample were more likely to
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meet the readiness benchmarks at a significant level when they took the test during their junior
year than at any other time in their career.

A valuable finding of this study was the importance of a student’s 8 grade math level on
predicting college readiness. Students who were enrolled in a math course at a level of Algebra I
or higher were more likely to meet the SAT math benchmark than students who took a math
course of a lower level. This supports the findings of Von Secker (2005) who identified
exposing students to Algebra in 8th grade as a key step in developing college ready students.
Further evidence of this fact was found when running the regression including only students
taking higher level math classes. Students taking Algebra II were 18.575 times more likely to
meet the college readiness benchmark in math than students who took Algebra I and students
who took Geometry were 19.202 times more likely to meet the college readiness benchmark in
math than students who took Algebra I. Clearly, students who enrolled in rigorous math course
work in 8™ grade were on a path of college readiness. Getting students on a rigorous track early
echoes the findings of Adelman (1999, 2006) who found that exposing all students to a
challenging curriculum supports the development of college readiness.

Limitations

The current study has limitations that impact its generalizability. The school district that
the sample was derived from consisted of students who came from upper middle class
backgrounds. These findings may not apply to schools in urban or rural areas that may have
more diverse populations with regard to demographics or socioeconomics. Additionally, all the
students who were included in this study had aspirations of going to college. The first piece of
data that was collected were students’ first attempt SAT scores in math. This method of data

collection was appropriate because this study was measuring student college readiness as
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measured by the SAT benchmarks. For students in the district without SAT scores on file, there
was no analysis of their college readiness.

Once students were identified as having SAT data on file, their 8 grade PSSA scores
and 8™ grade final teacher assigned grades were collected. Students who transferred into the
district from other states after 8" grade would not have had PSSA scores on file, nor would
students who attended private schools who did not administer the PSSA. Additionally, students
who entered the school district after 8 grade and did not have 8™ grade PSSA scores and/or 8
grade final teacher assigned grades sent to the school district would have been excluded from
this study. As a result, this study’s population primarily consisted of students who aspired to go
to college and who attended district schools in 8" grade.

The predictor variables used in this study also faced limitations. The demographic
variables used in this study were gender, IEP status, and free or reduced lunch status. Not all
students from these groups were examined, only students who had SAT scores on file. The
generalizability of findings pertaining to students belonging to the demographic groups in this
study are limited to students who aspired to go to college. The use of PSSA scores provided
information regarding the predictive ability of students’ 8" grade performance on a standardized
assessment to their ability to meet the SAT college readiness benchmarks. School leaders in
different states that administer different state standardized tests will need to examine how closely
aligned the PSSA is to their own state’s test when considering the findings of this study. The use
of grades as a predictor variable also has limitations. Teacher grades have been found to vary
from teacher to teacher and methods of grading and grading scales will differ from district to
district. It is important for school leaders to put the findings in this study related to student

grades within the context of their own system’s grading practices and policies.
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Conclusion

The current study found that both 8th grade PSSA scores and final teacher assigned
grades were significant predictors of meeting the college readiness benchmarks on the SAT.
These findings demonstrate the importance of using both data sources when examining student
performance. Educational leaders should be encouraged that two readily available middle school
data sources can provide valuable information regarding the likelihood that their students will be
college ready. It should also be encouraging to know that as teachers work to improve student
test scores and grades at the middle school level, they are also serving the larger purpose of
creating college ready students.
Recommendations for Practice

The current study’s findings have several implications for the field of instructional
leadership. The following recommendations are offered to school and district administrators as
well as educational policy makers as steps that can be taken at the middle school level to

improve the college readiness levels of students.

1. School leaders should examine both standardized test scores and student grades when
making decisions that impact student achievement. Both data sources are significant
predictors of college readiness as measured by the SAT and both provide valuable
information regarding student performance. Standardized test data provides insight
into students’ ability to master standards, while grades reflect both the academic and
nonacademic skills mastered by students. The research of Conley (2007) into college
readiness places equal value on academic and nonacademic traits required in college

ready students.
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2. School leaders should promote rigorous course offerings in all content areas at the
middle level, but especially math. Designing K-12 systems with the goal of having
all students taking Algebra I in 8th grade will help to promote the development of
college ready students at all levels of the system.

3. Schools must make sure that students in special education with IEPs and students of
low socioeconomic status are given every opportunity to develop their level of
college readiness. Implementing specific interventions to help these students improve
their reading, writing, and math ability should become a high priority for all school
leaders. Additionally, emphasis must be placed on providing these students with
access to a rigorous curriculum as well as knowledge of the college process. As
indicated by the results of this study, many students in these subgroups are not even
attempting to take the SAT.

4. Middle school leaders should communicate with high schools to provide information
about students that are at risk of not being college ready. Data driven interventions

that take place at the middle level need to continue into a student’s high school career.

Recommendations for Further Research

This study was designed to determine the extent to which readily available middle school
student data sources can predict college readiness. To accomplish this task, 8th grade state
standardized test scores and final teacher assigned grades were collected. To measure college
readiness, the SAT college readiness benchmarks established by the College Board were used.
SAT scores were turned into dichotomous dependent variables and, as a result, a logistic
regression model was used. The current study found that both PSSA scores and teacher grades

were significant predictors of college readiness. The greater goal of this study was to contribute
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to the field of educational research by emphasizing the important role all levels, especially the
middle level, of K-12 systems share in developing college ready students that can find success in
an ever changing twenty-first century world. The current study yielded encouraging, significant

results, but additional research would be of great benefit to the field.

1. The current study gathered and analyzed data collected from a K-12 school district.
Additional research can go further and collect college performance data. This
longitudinal approach to the research can shed more light on which students were in
fact college ready and which merely met the benchmarks.

2. The current study’s population was from an affluent, high performing suburban
district. This research could be replicated in more diverse school districts with regard
to student performance level and racial and ethnic makeup.

3. The current study can be advanced by looking at the approximately 23% of students
not included in the study to examine what data they were missing and how these
students performed on the measures of student achievement on file with the district.

4. The current study used grades as categorical predictors. Future research should
explore using grades as continuous predictors. Additionally, if the data is available to
identify what made up a student’s final grade, future research can replicate this study
and go deeper into student grades by separating the portion of the grade that was
influenced by academic factors and nonacademic factors. This separation will allow
for a determination of how closely aligned the academic factors and nonacademic
factors are and if they play a similar or different role in predicting college readiness.

5. The current study found that students with IEPs are far less likely to be college ready

than those students who do not have an IEP. Additionally, a large portion of student
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in the district who had an IEP did not attempt to take the SAT. Future research
should focus on best practices for developing college ready special education
students.

This study used the 8th grade PSSA as a predictor variable. This study should be
replicated in other states to determine the ability of other standardized tests given in
middle school to predict college readiness.

The population in this current district had a limited number of students taking the
ACT. As more students begin to take the ACT in Pennsylvania, determining the
extent to which the PSSA and grades predict college readiness on the ACT is
warranted.

The current study examined the extent to which 8" grade student data sources, in the
form of PSSA scores and final teacher assigned grades, predicted college readiness as
measured on the SAT. It is recommended that this study be replicated using student
data from earlier grades in an effort to discover whether elementary school data can

provide insight into future college readiness.
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APPENDIX B
Excel spreadsheet used in data collection
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APPENDIX C
Excel spreadsheet used in data analysis
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