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algebra. In his article, Begg (2000) offers advantages to teaching algebra in an integrated
approach

All students from age five learn algebra along with mathematics from the other

strands; students do not have a year in which they forget what they learned.

Integrated courses facilitate making connections and algebra becomes involved in

a range of contexts.

The integrated curriculum provides variety, which is important because students

enjoy parts of mathematics, but lack confidence with others.

An integrated philosophy enables changes to be made at each level so that such

new topics as statistics can be introduced easily.

While this approach is different from how most schools teach math, the applications
become apparent to students which furthers their interest in math.

At one time, math classrooms were sterile. Teachers lectured, students wrote.
They were not interactive and students found little relevance in what they were learning.
While some classrooms may still remain this way, others are teaching math through the
eyes of students. There have been reforms in math that have led to teachers offering
insight into the cultural history behind math (Kress, 2005).

Connections are an important piece to a deeper understanding in a math
classroom. Having students mindlessly solve equations does not show a teacher if a
student truly understands the math. This process often only shows that a student can
follow the prescribed steps of the process. There needs to be a bridge between the
concrete and abstract levels of math (Matsumoto, 2000).

After watching students struggle with and fail the Washington Assessment of
Student Learning (WASL), James Slosson provided solutions to problems he identified

(2004). To compensate for the poor math skills that students bring into high school, he

suggested a change in the curriculum. Instead of a traditional task-based course, integrate
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geometry, probability, graphing as well as other topics that are more relevant and
interesting to students. He also suggested changes in instruction and grading. The more
traditional styles of instruction and grading are not effective for lower ability students
who have given up on their math abilities. By requiring students to keep working until
they are successful, we not only build their confidence, but we also build their math skills
(2004).

Conclusion.

The fundamental belief of educators is that all children can learn. With the
implementation of more specific math standards into schools, some educators seem to
want to add an exception to this rule. Some feel that not all students can learn algebra.
They do not think that it is fair to place this requirement on students. By requiring all
students to take algebra, we are setting some students up for failure. We are leading them
down a path that will lead to dropping out of school.

Others will argue that by not requiring all students to take algebra, we are not
providing students with an educational right. We are not sending them down the path
that will lead to a college education and higher paying jobs.

All students can learn and they can learn algebra. They can learn algebra if they
are provided relevant instruction by trained teachers. They can learn algebra if they are
given the right support to repair any deficiencies that may be present in their
mathematical knowledge base. They can learn algebra if they are provided with the tools

necessary to succeed.
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CHAPTER THREE
Methodology

Participants

Number of participants. The maximum accrual for this study was (N = 64)
including a naturally formed group of students who completed a first-year algebra course
over the period two years receiving instruction one period per school day, (r =19), a
naturally formed group of students who completed a first-year algebra course over the
period of one year receiving algebra instruction one period per school day (n =30 ); and a
naturally formed group of students who completed a first-year algebra course over the
period of one year receiving algebra instruction two periods per school day, (n = 15).

Gender of participants. Of the total number of selected subjects who completed
a first-year algebra course over the period two years receiving instruction one period per
school day, (n =15), the gender ratio was 10 boys (67%) and 5 girls (33%). Of the total
number of selected subjects who completed a first-year algebra course over the period of
one year receiving algebra instruction one period per school day (n = 30), the gender ratio
was 12 boys (40%) and 18 girls (60%). Of the total number of selected subjects who
completed a first-year algebra course over the period of one year receiving algebra
instruction two periods per school day, (n = 19), the gender ratio was 11 boys (58%) and
8 girls (42%).

Age range of participants. The age range for all study participants was from 16
years to 17 years. All participants were in the 11th-grade. The age range of the study
participants was congruent with the research school districts age range demographics for

11th-grade students.
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Racial and ethnic origin of participants. Of the total number of selected
subjects who completed a first-year algebra course over the period two years receiving
instruction one period per school day, (n =15), the racial and ethnic ratio was 13 white
(86%), one black (7%) and one Hispanic (7%). Of the total number of selected subjects
who completed a first-year algebra course over the period of one year receiving algebra
instruction one period per school day (n = 30), the racial and ethnic ratio was 26 white
(87%), one black (3%), one Hispanic (3%) and two Asian (7%) . Of the total number of
selected subjects who completed a first-year algebra course over the period of one year
receiving algebra instruction two periods per school day, (n = 19), the racial and ethnic
ratio was 16 white (84%), one black (5%), and two Hispanic (11%).

Inclusion criteria of participants. Eleventh-grade students who attended the
research school for the entire 9th-grade and 10th-grade school years and completed study
assessments were eligible. A sample of students who completed a first-year algebra
course by the end of their 9th-grade year was included. Any students who completed a
first-year algebra course during any other year were not included in the study.

Method of participant identification. Students who completed algebra
coursework during their 9th-grade school year were identified. No individual identifiers
were attached to the achievement data of the 64 participating students in the three
naturally formed groups.

Description of Procedures
Purpose of the Study
The purpose of the study was to determine the effect of pacing and scheduling of

algebra coursework on assigned 9th-grade students who traditionally would qualify for
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pre-algebra instruction and same course 9th-grade students who traditionally would
qualify for standard algebra instruction, on all students’ math PLAN test scores, algebra
common summative assessments (CSAs), geometry CSAs, fall grade point averages and
spring GPAs.

Research design. The pretest-posttest three-group comparative efficacy study
design is displayed in the following notation.

Group 1 X; 0, Y, 0
Group 2 X; 0; Y, O,
Group 3 X; 0; Y5 O,

Group 1 = study participants #1. Naturally formed group of 10th-grade
students (n = 19) who attended the research school.

Group 2 = study participants #2. Naturally formed group of 10th-grade
students (n = 30) who attended the research school.

Group 3 = study participants #3. Naturally formed group of 10th-grade
students (n = 15) who attended the research school.

X; = study constant. All assigned students (N = 64 ) completed a first year
algebra course covering algebra content traditionally covered in one year of a standard
Oth-grade algebra course.

Y, = study independent variable, algebra readiness, condition #1. Tenth-
grade students who completed a first-year algebra course over the period two years

receiving instruction one period per school day
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Y, = study independent variable, algebra readiness, condition #2. Tenth-
grade students who completed a first-year algebra course over the period of one year
receiving instruction one period per school day.

Y; = study independent variable, algebra readiness, condition #3. Tenth-
grade students who completed a first-year algebra course over the period of one year
receiving instruction two periods per school day.

O, = study pretest dependent measures. (1) Achievement as measured by the
research school districts 9th-grade EXPLORE math normal curve equivalent (NCE)
score. (2) Achievement as measured by the research school districts 9th-grade 1st-
semester grade point average (GPA).

O, = study posttest dependent measures. (1) Achievement as measured by the
research school districts 10th-grade PLAN math test NCE score. (2) Achievement as
measured by the research school districts 9th-grade 2nd-semester GPA. (3) Achievement
as measured by the research school districts’ algebra common summative assessment
(CSA) average. (4) Achievement as measured by the research school districts’ geometry
CSA average.

Implementation of the Independent Variables

The independent variables for this study will be the three student groups
representing 10th-grade students who completed a standard first-year algebra course by
the end of their 9th-grade school year. The students in the first group completed a first
year algebra course over the period two years receiving instruction one period per school
day, (n =15). The students in the second group completed a first-year algebra course

over the period of one year receiving algebra instruction one period per school day (n =
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30). The students in the third group completed a first-year algebra course over the period
of one year receiving algebra instruction two periods per school day, (n = 19). The
groups of students were selected from the same student population that completed first-
year algebra course at the end of their 9th-grade school year.

The first-year algebra course provides the foundation for all subsequent math
courses. It is designed for students intending to pursue a vocational career as well as
those who plan to attend a post-secondary school. Students will study topics such as:
number theory; solving proportions, linear equations, and linear inequalities; graphing
and writing equations of lines, and solving systems of linear equations using a variety of
methods. Students will also study quadratics, polynomials, factoring, radicals, and
exponents.

The purpose of the study will be to determine the effect of course pacing on
assigned 11th-grade students.

Dependent Measures

The study’s three dependent variables were (1) Achievement as measured
by the research school district’s EXPLORE and PLAN math tests NCE scores. (2)
Achievement as measured by the research school district’s cumulative GPA. (3)
Achievement as measured by the research school district’s algebra CSA’s. (4)
Achievement as measured by the research school district’s geometry CSA’s.

All test score and classroom data will be retrieved from the research
school district’s data management system. All data was archival, retrospective, and de-

identified by appropriate school district research personnel.
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Research Questions and Data Analysis

The following research question was used to analyze student participation in slow
pace algebra course work measuring norm-referenced math outcomes.

Overarching Pretest-Posttest Achievement Research Question #1. Did
students who completed a first-year algebra course by the end of the 9th-grade over the
period two years receiving instruction one period per school day, students who completed
a first-year algebra course by the end of the 9th-grade over the period of one year
receiving algebra instruction one period per school day, and students who completed a
first-year algebra course by the end of the 9th-grade over the period of one year receiving
algebra instruction two periods per school day lose, maintain, or improve their beginning
9th-grade pretest EXPLORE math score compared to their ending 10th-grade posttest
PLAN math score following participation in algebra class utilizing different scheduling
models?

Analysis. Research Questions #1 was analyzed using repeated measure two-way
ANOVA tests to examine the significance of the difference between students’ beginning
9th-grade pretest EXPLORE math scores converted to standard scores compared to their
ending 9th-grade posttest PLAN math scores converted to standard scores following
completion of a first-year algebra class utilizing different scheduling models. Because
multiple statistical tests were conducted, a one-tailed .05 alpha level was employed to
help control for Type I errors. Post hoc analyses were conducted if there was a main
effect significance.

The following research questions were used to analyze student participation in

slow pace algebra course work measuring district common summative assessments.
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Overarching Posttest-Posttest Achievement Research Question #2. Did
students who completed a first-year algebra course by the end of the 9th-grade over the
period two years receiving instruction one period per school day, students who completed
a first-year algebra course by the end of the 9th-grade over the period of one year
receiving algebra instruction one period per school day, and students who completed a
first-year algebra course by the end of the 9th-grade over the period of one year receiving
algebra instruction two periods per school day have ending congruent or different average
algebra CSA scores?

Analysis. Research Question #2 was analyzed utilizing a single classification
Analysis of Variance (ANOVA) to determine the main effect between algebra CSA
scores for students who completed a first-year algebra course over the period two years
receiving instruction one period per school day, students who completed a first-year
algebra course over the period of one year receiving algebra instruction one period per
school day and students who completed a first-year algebra course over the period of one
year receiving algebra instruction two periods per school day. An F'ratio was calculated
and an alpha level of .05 was utilized to test the null hypothesis. Post hoc analyses were
conducted if there was a main effect significance.

Overarching Posttest-Posttest Achievement Research Question #3. Did
students who completed a first-year algebra course by the end of the 9th-grade over the
period two years receiving instruction one period per school day, students who completed
a first-year algebra course by the end of the 9th-grade over the period of one year
receiving algebra instruction one period per school day, and students who completed a

first-year algebra course by the end of the 9th-grade over the period of one year receiving
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algebra instruction two periods per school day have ending congruent or different average
geometry CSA scores?

Analysis. Research Question #3 was analyzed utilizing a single classification
Analysis of Variance (ANOVA) to determine the main effect between geometry CSA
scores for students who completed a first-year algebra course over the period two years
receiving instruction one period per school day, students who completed a first-year
algebra course over the period of one year receiving algebra instruction one period per
school day and students who completed a first-year algebra course over the period of one
year receiving algebra instruction two periods per school day. An F ratio was calculated
and an alpha level of .05 was utilized to test the null hypothesis. Post hoc analyses were
conducted if there was a main effect significance.

The following research question was used to analyze student participation in slow
pace algebra course work measuring grade point averages.

Overarching Pretest-Posttest Achievement Research Question #4. Did
students who completed a first-year algebra course by the end of the 9th-grade over the
period two years receiving instruction one period per school day, students who completed
a first-year algebra course by the end of the 9th-grade over the period of one year
receiving algebra instruction one period per school day, and students who completed a
first-year algebra course by the end of the 9th-grade over the period of one year receiving
algebra instruction two periods per school day lose, maintain, or improve their fall
semester 9th-grade cumulative GPA compared to their spring semester 9th-grade
cumulative GPA following participation in algebra class utilizing different scheduling

models?
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Analysis. Research Question #4 was analyzed using repeated measure two-way
ANOVA tests to examine the significance of the difference between students’ fall
semester 9th-grade cumulative GPA compared to their spring semester 9th-grade
cumulative GPA following participation in algebra class utilizing different scheduling
models. Because multiple statistical tests were conducted, a one-tailed .05 alpha level
will be employed to help control for Type I errors. Post hoc analyses were conducted if
there was main effect significance.

Data Collection Procedures

All study achievement and behavioral data were retrospective, archival, and
routinely collected school information. Permission from the appropriate school research
personnel was obtained. Naturally formed groups of 15 students in one arm, 30 students
in a second arm and 19 students in the third were obtained to include achievement data.
Non-coded numbers were used to display individual de-identified achievement and
behavioral data. Aggregated group data, descriptive statistics, and parametric statistical
analysis were utilized and reported with means and standard deviations on tables.

Performance site. The research was conducted in the public school setting
through normal educational practices. The study procedures did not interfere with the
normal educational practices of the public school and did not involve coercion or
discomfort of any kind. Data were stored on spreadsheets and computer flash drives for
statistical analysis in the office of the primary researcher and the dissertation chair. Data
and computer files were kept in locked file cabinets. No individual identifiers were

attached to the data.
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Institutional Review Board (IRB) for the protection of Human Subjects
Approval Category. The exemption categories for this study were provided under
45CFR.101(b) category 4. The research was conducted using routinely collected archival
data. A letter of support from the district was provided for University of Nebraska

Medical Center/University of Nebraska at Omaha Joint Institutional Review Board review.
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Chapter 4
Results

Purpose of the Study

The purpose of the study was to determine the effect of pacing and scheduling of
algebra coursework on assigned 9th-grade students who traditionally would qualify for
pre-algebra instruction and same course 9th-grade students who traditionally would
qualify for standard algebra instruction, on all students” math PLAN test scores, algebra
common summative assessments (CSAs), geometry CSAs, fall grade point averages
(GPAs) and spring GPAs.
Research Question #1

Did students who completed a first-year algebra course by the end of the 9th-
grade over the period two years receiving instruction one period per school day, students
who completed a first-year algebra course by the end of the 9th-grade over the period of
one-year receiving algebra instruction one period per school day, and students who
completed a first-year algebra course by the end of the 9th-grade over the period of one
year receiving algebra instruction two periods per school day lose, maintain, or improve
their beginning pretest 9th-grade EXPLORE math percentile score converted to normal
curve equivalent score and ending posttest 10th-grade PLAN math percentile score
converted to normal curve equivalent score following participation in algebra class
utilizing different scheduling models?

The first hypothesis was tested using a repeated measures two way Analysis of
Variance (ANOVA) test. Data is displayed in Table 4, Table 5 and Table 6. There was

no statistically significant main effect for standardized test (9th-grade EXPLORE/10th-
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grade PLAN), F(1, 61) =2.15, p = .15. There was no significant interaction between test
scores and algebra F(2, 61) = .82, p = .45. There was a significant main effect for algebra
group, F(2,61)=3.55, p=.04.

The statistically significant main effect for algebra group indicated that students
in the two-year, one-period group (M = 53.30, SD = 10.14) and students in the one-year,
one-period group (M = 51.98, SD = 10.86) had significantly higher EXPLORE scores
than students in the one-year, two-period group (M =43.05, SD = 11.05). There was no
significant difference among groups on the PLAN scores. Means and standard deviations
are displayed in Table 7 and ANOVA results are displayed in Table 8.

Research Question #2

Did students who completed a first-year algebra course by the end of the 9th-
grade over the period two years receiving instruction one period per school day, students
who completed a first-year algebra course by the end of the 9th-grade over the period of
one year receiving algebra instruction one period per school day, and students who
completed a first-year algebra course by the end of the 9th-grade over the period of one
year receiving algebra instruction two periods per school day have ending congruent or
different average algebra CSA scores?

The second hypothesis was tested using a single classification Analysis of
Variance (ANOVA) to determine the main effect between average Algebra 1 Common
Summative Assessment (CSA) averages and scheduling model. Data is displayed in
Table 9. There was a significant effect of algebra scheduling on Algebra 1 CSA scores at
the p < .05 level for the three groups (F(2, 61) =10.31, p <.001). Post hoc comparisons

indicate that the mean score for students in the two-year, one period group (M = 16.95,
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Demographic Information of 9th-Grade Students Who Completed a First-Year Algebra
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Course Over the Period of One Year Receiving Instruction Two Periods per School Day

Race Gender
1. Caucasian Male
2. Caucasian Male
3. Caucasian Male
4. Caucasian Female
5. Caucasian Female
6. Caucasian Female
7. Caucasian Male
8. Caucasian Male
9. Hispanic Male
10. Caucasian Female
11. Hispanic Male
12. African American Female
13. Caucasian Female
14. Caucasian Male
15. Caucasian Male
16. Caucasian Female
17. Caucasian Male
18. Caucasian Female
19. Caucasian Male
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EXPLORE Pretest and PLAN Posttest Math Percentile Scores Converted to Normal

Curve Equivalent Scores for Individual 9th-Grade Students in the Two-Year, One-Period

Group

EXPLORE Pretest Math PLAN Posttest Math

Explore Explore PLAN PLAN

Percentile Score NCE Score Percentile Score NCE Score
1. 63 56.99 48 48.94
2. 81 68.49 86 72.75
3. 74 63.55 37 43.01
4, 63 56.99 48 48.94
5. 29 38.35 3 10.39
6. 74 63.55 91 78.24
7. 74 63.55 66 58.69
8. 40 44.66 57 53.71
9. 63 56.99 57 53.71
10. 52 51.06 57 53.71
11. 63 56.99 73 62.91
12. 63 56.99 79 66.98
13. 29 38.35 57 53.71
14. 29 38.35 57 53.71
15. 40 44.66 73 62.91
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Table 5
EXPLORE Pretest and PLAN Posttest Math Percentile Scores Converted to Normal

Curve Equivalent Scores for Individual 9th-Grade Students in the One-Year, One-Period

Group

EXPLORE Pretest Math PLAN Posttest Math

Explore Explore PLAN PLAN

Percentile Score NCE Score Percentile Score NCE Score
1. 52 51.06 57 53.71
2. 63 56.99 79 66.98
3. 74 63.55 73 62.91
4. 63 56.99 48 48.94
5. 52 51.06 18 30.72
6. 74 63.55 37 43.01
7. 97 89.61 73 62.91
8. 29 38.35 48 48.94
9. 63 56.99 89 75.83
10. 63 56.99 48 48.94
11. 63 56.99 79 66.98
12. 52 51.06 48 48.94
13. 29 38.35 48 48.94
14. 40 44.66 48 48.94
15. 29 38.35 37 43.01
16. 52 51.06 3 10.39
17. 52 51.06 48 48.94
18. 52 51.06 57 53.71
19. 52 51.06 86 72.75
20. 52 51.06 57 53.71
21. 74 63.55 48 48.94
22. 40 44.66 48 48.94
23. 29 38.35 66 58.69
24, 40 44.66 37 43.01
25. 81 68.49 73 62.91
26. 29 38.35 37 43.01
27. 52 51.06 57 53.71
28. 40 44.66 73 62.91
29. 52 51.06 57 53.71
30. 40 44.66 73 62.91
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EXPLORE Pretest and PLAN Posttest Math Percentile Scores Converted to Normal

Curve Equivalent Scores for Individual 9th-Grade Students in the One-Year, Two-

Periods Group

EXPLORE Pretest Math PLAN Posttest Math

Explore Explore PLAN PLAN

Percentile Score NCE Score Percentile Score NCE Score
1. 15 28.17 27 37.09
2. 40 44.66 48 48.94
3. 63 56.99 66 58.69
4, 52 51.06 48 48.94
5. 52 51.06 48 48.94
6. 40 44.66 66 58.69
7. 11 24.17 11 24.17
8. 29 38.35 27 37.09
9. 40 44.66 66 58.69
10. 40 44.66 48 48.94
11. 21 33.02 83 70.09
12. 21 33.02 48 48.94
13. 40 44.66 27 37.09
14. 11 24.17 37 43.01
15. 63 56.99 83 70.09
16. 29 38.35 27 37.09
17. 40 44.66 48 48.94
18. 74 63.55 48 48.94
19. 52 51.06 48 48.94
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Descriptive Statistics for EXPLORE AND PLAN NCE Scores
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EXPLORE Pretest Math PLAN Posttest Math

M SD M SD
Two-year, one period ~ 53.30 10.14 54.82 15.47
(n=15)
One-year, one period ~ 51.98 10.86 52.60 12.71
(n=30)
One-year, two periods  43.05 11.05 48.60 11.52
(n=19)
Total 49.64 11.44 51.93 13.08
(N=164)
Table 8

Consistency of NCE Scores for Algebra Students in Different Scheduling Groups

Source of Variation df MS F P d
Between Subjects
Algebra Group 2 348.40 3.59 .04 .19
Error 61 98.17
Within Subjects
Test Scores 1 387.03 2.145 15 ns
Test Scores *Algebra 2 147.07 .82 45 ns
Group
Error 61 180.15




Table 9

Algebra 1 Common Summative Assessment Score Averages

Two-Year, One- One-Year, One- One-Year, Two-
Period Period Periods
1. 17.00 18.75 18.50
2. 16.50 19.75 18.75
3. 15.50 17.50 18.50
4. 18.25 16.75 19.00
5. 16.00 18.00 18.25
6. 14.25 19.50 19.25
7. 15.50 18.75 19.00
8. 19.00 19.50 17.25
9. 16.75 19.25 17.50
10. 18.25 18.50 17.50
11. 17.00 19.50 19.00
12. 16.75 18.25 17.25
13. 18.25 18.00 19.75
14. 17.50 18.75 19.00
15. 17.75 18.50 18.00
16. 17.75 15.00
17. 18.25 18.75
18. 20.00 20.00
19. 19.00 16.75
20. 17.00
21. 18.75
22. 15.50
23. 18.75
24, 18.75
25. 19.00
26. 19.50
27. 19.50
28. 18.25
29. 17.50
30. 19.00
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Table 10

Descriptive Statistics for Algebra 1 Common Summative Assessment Averages

Sum M SD

Two-year, one 254.25 16.95 1.28
period
(N=15)

One-year, one 555.75 18.53 0.98
period
(N=30)

One-year, two 347 18.26 1.18
periods
(N=19)

Total 1157 18.08 1.27
(N=164)

Table 11

ANOVA for Consistency of Algebra 1 Common Summative Assessment Averages

Source of variation SS df MS F p
Between Groups 25.731 2 12.87 10.31 <.001
Within Groups 76.128 61 1.248

Total 101.859 63




Table 12

Geometry Common Summative Assessment Score Averages

Two-year, one- One-year, one- One-year, two-
period period periods

1. 12.25 17.25 15.50
2. 18.00 17.75 15.50
3. 17.00 18.00 16.00
4. 18.00 19.25 17.50
5. 16.50 15.50 16.50
6. 18.00 17.75 16.75
7. 15.50 17.50 14.25
8. 18.25 14.25 8.75
9. 16.50 17.25 19.50
10. 18.50 17.00 17.25
11. 15.75 19.50 14.25
12. 18.00 18.00 17.00
13. 16.75 19.25 15.00
14. 16.75 15.75 12.25
15. 16.50 18.50 13.75
16. 18.25 14.00
17. 16.00 17.75
18. 16.50 18.50
19. 18.50 15.75
20. 18.75

21. 18.25

22. 16.00

23. 17.25

24, 18.00

25. 20.00

26. 16.75

27. 19.00

28. 17.50

29. 17.25

30. 17.50
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Table 13

Descriptive Statistics for Geometry Common Summative Assessment Averages

Sum M SD

Two-year, one- 252.25 16.82 1.57
period
(N=15)

One-year, one- 528.00 17.60 1.29
period
(N=30)

One-year, two- 295.75 15.57 2.44
periods
(N=19)

Total 1076.00 15.57 1.94
(N=164)

Table 14

ANOVA for Consistency of Geometry Common Summative Assessment Averages

Source of variation SS df MS F p
Between Groups  48.14 2 24.07 7.74 .001
Within Groups 189.61 61 3.11

Total 237.75 63
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Table 15

Semester Grade Point Averages for Individual 9th-Grade Students in the Two-Year, One-

Period Group
Fall GPA Spring GPA

1. 2.33 1.83
2. 3.67 3.43
3. 2.57 2.86
4. 3.33 3.57
5. 4.00 3.67
6. 1.86 1.86
7. 2.00 2.50
8. 3.43 3.50
9. 3.50 2.86
10. 3.71 3.14
11. 3.33 3.33
12. 2.00 1.83
13. 3.60 2.86
14. 3.86 3.67
15. 3.29 3.43




49

Table 16

Semester Grade Point Averages for Individual 9th-Grade Students in the One-Year, One-

Period Group
Fall GPA Spring GPA

1. 3.14 3.33
2. 3.33 3.50
3. 1.71 2.33
4. 3.00 3.29
5. 3.50 3.50
6. 3.57 3.43
7. 2.57 2.57
8. 2.67 3.00
9. 3.29 3.86
10. 2.57 243
11. 3.33 3.29
12. 3.33 3.67
13. 3.50 3.71
14. 3.14 2.86
15. 3.17 3.43
16. 2.29 2.57
17. 3.86 3.57
18. 3.71 3.50
19. 2.86 3.00
20. 3.33 3.33
21. 3.50 3.29
22. 2.86 3.14
23. 3.29 3.33
24, 3.86 3.83
25. 3.86 3.43
26. 3.00 3.57
27. 3.67 3.57
28. 3.29 3.17
29. 3.00 2.86
30. 2.67 3.00
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Table 17
Semester Grade Point Averages for Individual 9th-Grade Students in the One-Year, Two-

Periods Group

Fall GPA Spring GPA
1. 2.00 2.50
2. 2.29 2.17
3. 243 1.86
4. 2.83 2.86
5. 3.33 3.17
6. 3.71 3.86
7. 2.83 2.14
8. 1.50 1.50
9. 3.00 3.17
10. 2.57 3.14
11. 2.57 3.00
12. 3.00 3.00
13. 3.14 3.14
14. 2.71 2.71
15. 2.71 2.57
16. 1.67 2.00
17. 3.00 3.00
18. 3.67 3.71
19. 2.67 2.29




Table 18

Descriptive Statistics for Grade Point Averages
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Fall GPA Spring GPA
M SD M SD
Two-year, one-period  3.10 74 2.96 .67
(n=15)
One-year, one-period  3.16 49 3.25 40
(n=130)
One-year, two-periods  2.71 .58 2.73 .62
(n=19)
Total 3.02 .61 3.02 .58
(N=064)
Table 19
Consistency of GPAs for Algebra Students in Different Scheduling Groups
Source of Variation df MS F p d
Between Subjects
Algebra Group 2 2.71 4.63 .01 .01
Error 61 .58
Within Subjects
GPA 1 .01 18 .68 ns
GPA *Algebra Group 2 13 2.62 .08 ns
Error 61 .05
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Chapter 5
Conclusions and Discussions

Purpose of the Study

The purpose of the study was to determine the effect of pacing and scheduling of
algebra coursework on assigned 9th-grade students who traditionally would qualify for
pre-algebra instruction and same course 9th-grade students who traditionally would
qualify for standard algebra instruction, on all students’ math PLAN test scores, algebra
common summative assessments (CSAs), geometry CSAs, fall grade point averages
(GPAs) and spring GPAs.
Conclusions

The following conclusions were drawn from the study for each of the four
research questions.
Research Question #1

Research question #1 was used to analyze student achievement as measure by the
EXPLORE and PLAN tests during the students’ 9th and 10th-grade years. The
EXPLORE test was administered during the fall of their 9th-grade year. The PLAN test
was administered during the fall of their 10th-grade year. Both tests are norm referenced
test written by ACT in order to measure student progress in math, science, reading, and
English.

Students in the two-year, one-period group and the one-year, one-period group
had similar EXPLORE test scores. The students in the one-year, two-periods group had

significantly lower scores than the other two groups.
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While all groups experienced an increase in NCE scores from their 9th-grade
EXPLORE test to their 10th-grade PLAN test, the difference was not statistically
significant. The one-year, two-period group showed the greatest improvement.

Posttest PLAN test math scores were not significantly different among the three
groups. The two-year, one period group has the highest scores of the three groups,
followed by the one-year, one-period group. The lowest scores were earned by the one-
year, two-periods group. The overall average of the three groups also showed a slight,
but not statistically significant, improvement.

Research Question #2

Research question #2 was used to analyze algebra achievement as measured by
district common summative assessments (CSAs). Students completed four algebra
CSAs. The mean of the four CSAs were analyzed for differences among the three
groups.

Students in the two-year, one period group scored significantly lower than the
mean score for students in the one-year, one period group and students in the one-year,
two periods. Although, they had an earlier start with algebra instruction, they did not
have higher algebra CSA scores.

Students in the one-year, one period group had slightly higher scores than
students in the one-year, two-periods group. The difference was not statistically
significant.

Research Question #3
Research question #3 was used to measure growth in mathematics as measured by

geometry district CSAs. Students completed four CSAs. The mean of the four were
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analyzed for differences among the three groups. It should be noted that all students
received one period of geometry instruction, over a period of one year. While some of
the students in all three groups were in an honors level class, the assessments were the
same.

Students in the one-year, one-period group had the highest average, followed by
students in the two-year, one-period group. The lowest average was earned by the
students in the one-year, two-periods group. The only difference that was statistically
significant was the difference between the one-year, one-period group and the one-year,
two-periods group.

Research Question #4

Research question #4 was used to measure student growth in grade point average
(GPA) from the fall semester to the spring semester. All classes on a student’s transcript
were included into the GPA. Honors classes were given the same weight as non-honors
classes.

Statistical analysis showed that students in the one-year, one-period group had
statistically significant higher GPAs than students in the one-year, two-periods group
during both the fall and spring semesters of the students’ 9th-grade year.

While none of the groups made a statistically significant change from the fall
semester to the spring semester, the students in the one-year, one-period group and the
students in the one-year, two-periods group had higher spring GPAs than fall GPAs. The
students in the two-year, one-period group had lower spring GPA than fall GPA.

Discussion
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This study was conducted to determine the effects of scheduling models for a first
year algebra course on academic achievement. This exploratory study focused on
students who completed a first-year algebra course by the end of their 9th-grade year.
The students of the study completed 9th-grade during the 2008 — 2009 school year.

Two-Year, One-Period. The students in this group were identified by teachers,
through a placement exam and course grades during their 6th-grade grade year, to take a
pre-algebra course during 7th-grade. At the end of 7th-grade, they were identified, in a
similar manner, to be unready for a one-year, one-period first-year algebra course during
8th-grade. As a result, they were placed into the two-year, one-period course.

The first year of the two-year, one-period course was taught in a middle-school
during the students’ 8th-grade year. The second year was taught in a high school during
the students’ 9th-grade year. The students in this group received instruction from two
different teachers using the same district curriculum for the Algebra 1 course.

While they did outscore the other two groups on the norm referenced tests, they
did not have the highest scores on the district CSAs. They also did not have the highest
GPAs. From this group, 79% (15 of 19), completed honors geometry. It was also found
that 56% (10 of 18), completed an honors level of the second year algebra course.

One-Year, One-Period. The students in this group completed a two-year pre-
algebra course during their 7th and 8th-grade years. At the end of 8th-grade, they were
recommended to take a traditional one-year, one period Algebra 1 course in 9th-grade.
While this track would not put them in a position to complete calculus in high school, it

would allow them to complete a math course after a second-year algebra course.
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These students outperformed the other two groups on district CSAs and had
higher GPAs. It should also be noted that 67% (20 of 30) completed Honors Geometry
and 59% (17 of 29) completed Honors Algebra 2.

One-Year, Two-Periods. The students in this group were identified by their 8th-
grade teacher as needing additional support, but able to complete a first-year algebra
course over the period of one year. It was concluded that they did not need to take a
slower-paced two-year course.

The students in this group received instruction during two consecutive class
periods. There were two teachers, both certified in mathematics, co-teaching the class.
One of the teachers was also the instructor of the one-year, one period group.

This group scored lower than both groups on norm referenced standardized tests,
geometry CSAs and had lower GPAs than the other two groups. They did have higher
algebra CSA averages than the two-year, one period group. From this group, 32% (6 of
19) completed Honors Geometry, while 26% (5 of 19) completed Honors Algebra 2.
This is lower than the other two groups.

Had this option not been available, the students would have either been placed in
a traditional one-year, one period first year algebra course or a two-year, one period slow
paced first year algebra course. The first option would give them an opportunity to take
an upper level math course that would help prepare them for college. The second choice
would have placed them on a track that would leave them unprepared for college entrance

exams as well as the ACT or SAT college preparatory exams.
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Implications for Practice.

High schools have stopped offering courses that would serve as a prerequisite to a
first-year algebra course. It is more common to see math offerings starting with Algebra
1. As aresult of this, math teachers are going to encounter more and more students who
are unprepared for algebra. Many students will be entering high school with math skills
that are far below grade level (Bracey, 2008). Classroom practices will need to change to
accommodate the needs of these students. Teachers will need to focus more on the main
concepts of algebra and less on finishing an entire text book (Choike, 2000). By teaching
material at a deeper level, students will be able to make the connections from prior
lessons to current lessons. They will also be able to retain information, even after the
test.

Another hint from Choike in order to improve algebra understanding is to use
numbers that are more easily understandable for students. While teaching algebra with
integers may not be as real world as the decimals seen on price tags, this practice will
help keep students from focusing on just the decimal. They will be able to focus on the
concept and not the fact that their computational skills are weak (2000).

Online programs such as Apex and PLATO offer a non-traditional route to
algebra credit, but these options do not have to be stand-alone instruction. When used a
supplement to traditional classroom instruction, students will be given an opportunity to
master concepts (Fratt, 2006). This can be done as part of a teacher’s classroom plans, or
this could be available to students during a study hall or unscheduled period of the school

day.
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A traditional lecture classroom often does not provide the differentiation
necessary for all students. Integrating more technology into an algebra classroom may
also help struggling students. Technology can help students make the conjectures often
given to them by the teachers. It can help students discover the rationale behind theorems
and formulas they were once only memorizing (Pugalee, 2001).

Starting conversations about algebra in upper elementary grades and middle
school grades would also be helpful in preparing students for Algebra 1. In order to fully
prepare students for the course, algebraic concepts need to be introduced in the lower
grades. These concepts can be introduced as early as third or fourth grade (Vogel, 2008).
Algebraic concepts can be introduced while also teaching students basic computational
skills. Elementary and middle school curriculum will need to change in order to fully
prepare students to be successful.

Collaboration between teachers is critical in helping struggling students.

Teachers should share strategies, assessments, and lessons. They should discuss the
results of their practices and brainstorm together (Flores & Roberts, 2008). They should
be familiar with standards and use those to drive their lessons. The textbook will become
a tool, not a driving force for their lessons.

Implications for Policy

More and more states and schools are moving to a requirement of completion of
algebra for graduation. Supports will need to be in place for struggling students. There
are many options available. The results of this study indicate that making changes to the

master schedule of a traditional seven or eight-period day in order to offer a two-period
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block class is not necessary. Other policies can be implemented in schools in order to
help students achieve success in a first-year algebra course.

Credit recovery programs such as PLATO and Apex offer an online format for
students. Bay-Arenac Career Center, in Bay City, Michigan, found success in a non-
traditional summer-school, credit recovery program that utilized both teacher-led
instruction and technology (Geno, 2010). Students were presented with material from the
teacher. From there, they rotated to different stations. Some stations had students
practice the material in a traditional paper-pencil fashion. Other stations had students
practicing lessons utilizing web-sites identified by the teachers to help students master the
skills (2010).

Students who feel an affiliation to other students have been found to have higher
algebra achievement than those who feel invisible and/or alone (Nichols & White, 2001).
Schools are no longer only responsible for building students’ knowledge foundations.
Peer groups can strongly influence academic achievement. Schools need to be proactive
and well aware of the different groups present in a school. They need to be aware of
students with little to no peer affiliations and find programs to meet the needs of these
students.

It should be noted that the research school is no longer offering a one-year, two
periods course for students. This change was made for personnel and master scheduling
reasons. The research district continues to offer the two-year one period course that starts
in 8th-grade, along with the one-year, one period course for 9th-grade students. A two-
year, one period course starting in 9th-grade is also available to students.

Implications for Research
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The results of this study indicate the need for further research. It is evident that
students are entering 9th-grade unprepared for algebra. Further research could focus on
curriculum development and instructional practices at the lower grade levels to ensure
that more students are ready for algebra by the time they enter 9th-grade.

Other research could focus on the students who completed a first-year algebra
course over the period of two years receiving algebra instruction one period per school
day during their 9th-grade and 10th-grade years. In order to open the doors of upper
level math courses, students need to complete Algebra 1 by the end of 9th-grade. There
are a large number of students in the research school who are in this slower track.

Further research investigating strategies to help these students get back on track would be
helpful in giving these students the opportunity to take upper level math courses.

Finally, the results of this study indicated that scheduling and time were not major
factors in algebra achievement. Further research focusing on curriculum development
and instructional practices for a traditional one-period, one year algebra course would be
helpful. This would provide the research school and the teachers in that school with
methods and strategies to help all students achieve algebra success within the constraints

of a traditional seven or eight period day.
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