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ABSTRACT 

MARSHA KAY GOSSETT 

INVESTIGATION OF INSTRUCTIONAL METHODS  

IN A COMMUNITY COLLEGE COURSE 

DECEMBER 2017 

Community colleges have an open-door policy. With this open-door policy, many 

students enter the college underprepared for college level courses and require college 

preparatory courses in reading, writing, and/or mathematics. College preparatory math 

courses appear to be a blockade for the completion of bachelor’s degrees from college 

for a large proportion of community college students. There is a push in Texas to get 

students through college preparatory classes more quickly. Colleges are looking for 

innovative ways to deliver college preparatory level courses faster while maintaining 

content quality.  

One North Texas community college is meeting the needs of remediation for 

college preparatory students by offering elementary statistics paired with a non-course 

based math class. In this study, the chi-square test was used in order to determine if the 

college preparatory students are passing elementary statistics paired with the non-

course based math class at the same proportion that college-ready students are passing 

Elementary Statistics. 
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CHAPTER I  

INTRODUCTION 

Community colleges have an open-door policy. With this open-door policy, many 

students enter the college underprepared for college level courses and require college 

preparatory courses in reading, writing, and/or mathematics. Nationwide, 68% of all 

community college students enroll in at least one college preparatory course (American 

Association of Community Colleges [AACC], 2014). Many students drop out before 

completing their college preparatory courses. College preparatory math courses appear 

to be a blockade for the completion of college for a large proportion of community 

college students. Only 33% of students referred to college preparatory mathematics 

complete their sequence of the college preparatory courses (Community College 

Research Center [CRCC], 2017). Only 28% of students who take college preparatory 

courses go on to complete a college degree within 8 years (CRCC, 2014).  

College preparatory classes can hold students back due to the extended amount 

of time required to complete a degree. In addition, the financial responsibilities for the 

student increase due to the longer amount of time required to earn a college degree. 

According to the AACC, the average annual tuition and fees for a community college 

student is $3,520 (AACC, 2017). When students spend more time at a community 

college then they will incur more debt. 

There is a push in Texas to get students through college preparatory classes 

more quickly. The current Texas Higher Education Coordinating Board (THECB) 

Initiative, 60x30 TX, states that “by 2030, at least 60% of Texans ages 25–34 will have a 

certificate or degree” (THECB, 2016, p. 1). Colleges are looking for innovative ways to 

deliver college preparatory level courses faster but maintaining content quality. Despite 

critical needs in this area, very little data is collected and analyzed in order to discover 
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the pathway through remediation that offers students the best chance of successfully 

completing Elementary Statistics.  

Recent initiatives in Texas suggest that acceleration through the college 

preparatory sequence is a promising model for students, as well as the practice of 

mainstreaming college preparatory students into credit mathematics courses with 

additional supplementary support. In 2012, the THECB stated “The THECB, with the 

support and assistance from the Texas Legislature, institutions, and non-profit 

organizations, are piloting innovative strategies and transforming the delivery of 

developmental education to accelerate student success in college, career, and life” 

(2012, p. 1). Currently, the Texas House of Representatives approved House Bill 2223 

that says, “Texas college preparatory students will be enrolled simultaneously in a 

remedial and gateway course of the same subject matter-quickly and efficiently 

confronting their shortcomings” (Complete College America, 2017). Some of the 

Developmental Education Demonstration Projects currently being used in Texas provide 

modular, non-course based, and integrated course options (THECB, 2012). Yet, little 

evidence exists to support that these models are effective for most students struggling 

with college mathematics. 

One way that a community college is trying meet the demands of underprepared 

(college preparatory) students and meet the demands of House Bill 2223 is by offering 

co-requisite courses. This includes a non-course competency based class paired with a 

college-level math course. elementary statistics paired with a non-course based math 

class is offered to college preparatory students. Both types of students are attending the 

same statistics class together as co-mingling participants. In most cases, the instructor 

does not know which students are college preparatory students and which students are 

college-ready. 
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The purpose of this study is to assess and investigate the pass/fail rate of 

students who are college-ready and tested straight into an elementary statistics course 

and those students who are not college-ready which require a co-requisite course, or a 

non-course based competency course, along with the elementary statistics class. This 

study is designed to determine if there are differences between the success rate 

(pass/fail) of the elementary statistics students who are college-ready and the students 

who are not college-ready that are co-enrolled in a non-course based competency 

course along with the elementary statistics course. 

In Chapter 2, I will examine student data obtained from a North Texas community 

college. For my data set, I will use cohorts of students enrolled in an elementary 

statistics course beginning in Fall 2014 through Spring 2017 (3 years). Along with course 

completion information, variables of interest include the non-academic factors of gender, 

age, and full-time vs. part-time enrollment status of students. Statistical analysis will be 

applied to unidentified student data to determine if there are any differences in the 

success rates (pass/fail) of the college preparatory students and college-ready students. 

A statistical program, SAS™, will be used to calculate the chi-square test of 

independence as well as calculating the odds ratio as a measure of association between 

the two types of students. 

In Chapter 3, the general breakdown of student data is observed. Frequency 

tables include the proportion of students passing and failing elementary statistics based 

on the type of student: college preparatory or college-ready. Additional breakdown of the 

data also included analysis of college preparatory and college-ready students based on 

gender, age, and student enrollment status. This chapter will study the chi-square value 

and its corresponding probability. The odds ratio will be used as supportive data, which 

will reinforce the findings from chi-square. 
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Chapter 4 will conclude with an explanation of the data analysis. We will discuss 

how to interpret the findings from the chi-square test of independence and the odds 

ratio. Limitations of this analysis will also be examined.
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CHAPTER II  

METHODOLOGY 

This study was done at a North Texas community college. The average 

enrollment for a semester at this college was 9,400 students. For one semester, on 

average, the enrollment in an elementary statistics course was 732 students. The 

participants in this study were students who were enrolled in an elementary statistics 

course from Fall 2014 through Spring of 2017 (3 years). The data were obtained from 

college student records that included grades, student demographics, and student 

characteristics. This unidentifiable student data were obtained from the Institutional 

Research and Reporting department. Permission to use this data was given by the 

Institutional Review Board of the community college and Texas Woman’s University (see 

Appendix A). 

The two categories of students that were researched included college-ready 

students and college preparatory students enrolled in an elementary statistics course. In 

general, a student was considered college-ready based on TSI, ACT, or SAT scores that 

were set by the college, along with students who progressed through the college 

preparatory series, and military personnel. A college preparatory student was one that 

did not meet these requirements and therefore, was required to take the additional 

college readiness courses as determined by the community college. 

The following research question was the premise of this study: 1) Is there a 

statistically significant difference in the passing rate of college-ready students versus 

college preparatory students in an elementary statistics course at a community college? 

In addition, the following were examined: 2) Is there a statistically significant difference in 

the passing rate of college-ready students versus college preparatory students in an 

elementary statistics course at a community college based on gender? 3) Is there a 
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statistically significant difference in the passing rate of college-ready students versus 

college preparatory students in an elementary statistics course at a community college 

based on age? 4) Is there a statistically significant difference in the passing rate of 

college-ready students versus college preparatory students in an elementary statistics 

course at a community college based on full-time versus part-time enrollment status? 

To address the main research question, the analysis examined the grade 

distribution of the students enrolled in the elementary statistics courses. It was 

determined that a student passing the course earned an A, B, C, or D. Students who did 

not pass the course earned an F. Students who withdrew from the course (W) were 

omitted from this study. These students neither passed nor failed because they were no 

longer enrolled in the course. 

To address the research question that was based on gender, the grade 

distribution of the students enrolled in the elementary statistics courses was split into two 

groups, male and female. To address the research question that was based on age, the 

grade distribution of the students enrolled in the elementary statistics courses was split 

into two groups. Based on the AACC, the median age of a community college student 

was less than 21 years old (2017). In this study, the two age groups consisted of 

students who were younger than 21 years old, and students who were 21 and older. To 

address the research question that was based on enrollment status of full-time versus 

part-time, the grade distribution of the students enrolled in the elementary statistics 

courses was split into two groups. Full-time enrollment status is defined as a student 

enrolled in 12 or more credit hours in a semester. Part-time enrollment status is defined 

as a student enrolled in less than 12 credit hours in a semester. 

For each research question, a 2 x 2 chi-square analysis was run using a 

statistical program. A chi-square analysis was used for a test of association or 

independence between two categorical variables (Delwiche & Slaughter, 2012). The chi-
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square distribution can be derived from the gamma distribution. The gamma distribution 

relates to several different statistical distributions depending on the parameters. Defining 

gamma: The probability density function of a variable X is defined as the following: 

 

Then, we can say X follows a gamma distribution (Hogg & Tanis, 2010).  

The gamma function defines the wait time to the 𝛼th arrival when observing a 

Poisson process with a mean rate of arrivals equal to 𝜆 = 1⁄𝜃. The moment-generating 

function of X for a gamma distribution is: 

 

The mean and variance for gamma are defined as: 

 

Chi-square is a special case of the gamma distribution with 𝜃 = 2 and 𝛼 = 𝑟⁄2 

where r is a positive integer (Hogg & Tanis, 2010). The following is the probability 

density function of the chi-square distribution: 

 

A chi-square distribution is abbreviated as 𝜒 2 (𝑟) with r degrees of freedom. The 

moment-generating function of a chi-square distribution is: 

 

The mean and variance of chi-square are defined as 𝜇 = 𝑟 and 𝜎 2 = 2𝑟. 

Chi-square results provided information about whether success (pass/fail) was 

independent of the type of student, whether they were college-ready or college 

preparatory students. The use of chi-square utilized the null hypothesis that the 
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distribution from each division of students that pass elementary statistics was equal. Chi-

square was used to determine whether there was a tendency for the number of students 

passing elementary statistics from one division (college preparatory versus college-

ready) to predominate over the number of students who pass elementary statistics from 

the other division. A chi-square test statistic was calculated and compared to a critical 

value in order to make a decision. A small chi-square probability statistic will lead to a 

decision of rejecting the null hypothesis that the type of student is independent from 

earning a passing grade in the elementary statistics course. 

In addition to the use of the chi-square analysis, the use of the odds ratio 

indicated a significant association at the 0.05 alpha level. The odds ratio is a measure of 

the association of failure or success between the college preparatory students and the 

college-ready students. For a 2 x 2 table, the odds ratio is formed “as the ratio of the row 

1 odds to the row 2 odds” (SAS Institute, 2009). The odds ratio is defined as the 

following: 

 

Confidence limits for the odds ratio of 100(1 − 𝛼)% is defined as (𝑂𝑅 × 

exp(−𝑧√𝑣), 𝑂𝑅 × exp(𝑧√𝑣)); where 𝑣 = 𝑣𝑎𝑟(𝑙𝑛𝑂𝑅) = 
1

𝑛11
+  

1

𝑛12
+  

1

𝑛21
+  

1

𝑛22
. and 𝑧 as the 

100(1 − 𝛼) percentile of the standard normal distribution. If the confidence interval 

excludes 1.00, then the null hypothesis is rejected (Sullivan, 2018). 

Chi-square was used to test association or independence between the success 

rate (pass/fail) and the type of student. Three categorical variables—gender, age, and 

student enrollment status—were also investigated. Chi-square was used in each 

category to test the association or between the success rate (pass/fail) and the type of 

student. The odds ratio indicated if a significant association exists for failure or success 
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between the college preparatory students and the college-ready students based on 

gender, age, and student enrollment status. 

Data analysis was done using a statistical program, SAS (formally known as 

Statistical Analysis System). This is a program widely used by statisticians and data 

scientists for the use of data analysis (SAS Institute, 2017). SAS was recommended to 

do the analysis because it is easy to learn, easy to debug code, has nice formatted 

output, graphical capabilities, and a dedicated customer support system. Chapter 3 will 

discuss the results of the study. 
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CHAPTER III  

RESULTS 

A total of 4,310 students were initially pulled from the community college data for 

this study. There may be duplicated data where a particular student has taken the class 

more than once. Students who earned a grade of W were eliminated from this study. 

These students neither passed nor failed the course and therefore did not fall into either 

category of interest. A total of 3,564 students remained for analysis in this study. There 

were 335 college preparatory students, and 3,229 college-ready-students. Table 1 

displays the breakdown of the pass/fail rates among college preparatory and college-

ready students who enrolled in elementary statistics classes. 

Table 1 

Pass/Fail Rates of Students 

Success Status 
College Preparatory  

n (%) 
College-ready 

 n (%) 
Total  
n (%) 

Pass 217 (06) 2,443 (69) 2,660 (75) 
Fail 118 (03) 786 (22) 904 (25) 

 
Overall, this North Texas community college population consists of approximately 

60% female and 40% male students. The population of the community college students 

21 years and older was roughly 40% and students under 21 years was 60%. This 

community college population consisted of about 30% full-time students and 70% part-

time students. In this study, 69% of the students were female and 31% were male. In 

addition, approximately 52% of the students were 21 years and older while about 48% of 

the students were under 21 years old. From the data, approximately 40% of the students 

were considered full-time status and 60% were part-time status. Table 2 shows the 

breakdown of the sample data between college preparatory and college-ready students 
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and the three variables used in this study. This sample is generally consistent with the 

college population demographics. 

Table 2 

Demographics of the Sample Data 

Demographic 
College Preparatory  

(n = 335) 
College-ready  

(n = 3229) 
Total Students  

(N = 3564) 

Gender    
Female 263 2203 2466 
Male 72 1026 1098 

Age    
< 21 years 165 1533 1698 
≥ 21 years 170 1696 1866 

Status    
Full-Time 144 1297 1441 
Part-Time 191 1932 2123 

 
Four null hypotheses were tested to determine the pass/fail proportion of 

students enrolled in elementary statistics as it related to whether they were a college-

ready or a college preparatory student. The following research question was the premise 

of this study: 1) Is there a statistically significant difference in the passing rate of college-

ready students versus college preparatory students in an elementary statistics course at 

a community college? In addition, I examined the following: 2) Is there a statistically 

significant difference in the passing rate of college-ready students versus college 

preparatory students in an elementary statistics course at a community college based on 

gender? 3) Is there a statistically significant difference in the passing rate of college-

ready students versus college preparatory students in an elementary statistics course at 

a community college based on age? 4) Is there a statistically significant difference in the 

passing rate of college-ready students versus college preparatory students in an 

elementary statistics course at a community college based on student enrollment status 

of full-time verses part-time? 

The results from the overall analysis, which examined if there was a statistically 

significant difference in the passing rate of college-ready students versus college 
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preparatory students in an elementary statistics course at a community college showed 

that statistically significant relationships existed between pass/fail frequencies of the 

college-ready students and the college preparatory students. The analysis yielded a 

value χ2 (df = 1, n = 3564) = 18.9852, p < 0.0001 (α = .05). Based on the result, the 

researcher rejected the null hypothesis in favor of the alternative hypothesis. The 

alternative null hypothesis signifies that the pass/fail rates were different between 

college preparatory and college-ready students. A relationship existed between the type 

of student and the grade earned. The 95% CI [1.332, 2.1446] of the odds ratio showed 

that the two groups are not equally likely and therefore the researcher rejected the null 

hypothesis. Table 3 shows the results of the pass/fail distribution of the college-ready 

students and the college preparatory students along with the chi-square analysis and 

95% confidence interval for the odds ratio. 

Table 3 

Pass/Fail Distribution for Elementary Statistics Courses (n = 3,564) 

 College Preparatory College-ready χ2 df p 

Pass 217 2,443 18.9852 1 < .0001* 
Fail 118 786    

95% Confidence Interval Odds Ratio: [1.332, 2.1446]  
Note. * indicates statistical significance at p < 0.01. 

 
The following was examined: Is there a statistically significant difference in the 

passing rate of college-ready students versus college preparatory students in an 

elementary statistics course at a community college based on gender? The results from 

the analysis showed that statistically significant relationships existed between pass/fail 

frequencies of the college-ready students and the college preparatory students for the 

female gender, but not statistically significant for the male gender. Tables 4 and 5 show 

the results of the pass/fail distribution of the college-ready students and the college 

preparatory students based on gender, along with the chi-square analysis and 95% 

confidence interval for the odds ratio. 
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Table 4 

Grade Distribution Based on Gender Female (n = 2,466) 

 College Preparatory College-ready χ2 df p 

Pass 172 1,701 17.9351 1 < .0001* 
Fail 91 502    

95% Confidence Interval Odds Ratio: [1.332, 2.1446]  
Note. * indicates statistical significance at p < 0.01. 

 
Table 5 

Grade Distribution Based on Gender Male (n = 1,098) 

 College Preparatory College-ready χ2 df p 

Pass 45 742 3.1955 1 0.0738 
Fail 27 284    

95% Confidence Interval Odds Ratio: (0.9543, 2.5751) 

 
The following was examined: Is there a statistically significant difference in the 

passing rate of college-ready students versus college preparatory students in an 

elementary statistics course at a community college based on age? The results from the 

analysis showed that statistically significant relationships existed between pass/fail 

frequencies of the college-ready students and the college preparatory students for both 

age divisions. Tables 6 and 7 show the results of the pass/fail distribution of the college-

ready students and the college preparatory students based on age, along with the chi-

square analysis and 95% confidence interval for the odds ratio. 

Table 6 

Grade Distribution Based on Age < 21 Years (n = 1,698) 

 College Preparatory College-ready χ2 df p 

Pass 105 1,204 18.7322 1 < .0001* 
Fail 60 329    

95% Confidence Interval Odds Ratio: [1.332, 2.1446]  
Note. * indicates statistical significance at p < 0.01. 
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Table 7 

Grade Distribution Based on Age ≥ 21 Years (n = 1,866) 

 College Preparatory College-ready χ2 df p 

Pass 58 1,239 3.9773 1 0.0461* 
Fail 112 457    

95% Confidence Interval Odds Ratio: [1.0046, 1.9621]  
Note. * indicates statistical significance at p < 0.05. 

 
The following was examined: Is there a statistically significant difference in the 

passing rate of college-ready students versus college preparatory students in an 

elementary statistics course at a community college based on student status (full-time 

verses part-time)? The results from the analysis showed that statistically significant 

relationships existed between pass/fail frequencies of the college-ready students and the 

college preparatory students for each student status type. Tables 8 and 9 show the 

results of the pass/fail distribution of the college-ready students and the college 

preparatory students based on student enrollment status. 

Table 8 

Grade Distribution Based on Student Status Full-Time (n = 1,441) 

 College Preparatory College-ready χ2 df p 

Pass 94 971 6.1776 1 0.0129* 
Fail 50 326    

95% Confidence Interval Odds Ratio: [1.0995, 2.2829]  
Note. * indicates statistical significance at p < 0.05. 

 
Table 9 

Grade Distribution Based on Student Status Part-Time (n = 2,123) 

 College Preparatory College-ready χ2 df p 

Pass 123 1,472 12.9364 1 0.0003* 
Fail 68 460    

95% Confidence Interval Odds Ratio: [1.2922, 2.4221]  
Note. * indicates statistical significance at p < 0.01. 

 
This study was to assess and investigate the pass/fail rates of students who are 

college-ready and those students who are not college-ready, which require a co-

requisite course or a non-course based competency course, along with the elementary 
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statistics class. This study was designed to determine if there are differences between 

the success rate of the elementary statistics students who are college-ready and the 

students who are not college-ready that are co-enrolled in a non-course base 

competency course along with the elementary statistics course. To address the research 

questions, chi-square and odds ratios were used to determine differences of the pass/fail 

rates based on student gender, age, and student enrollment status (full-time/part-time). 

Each of the null hypotheses was rejected with exception of the gender analysis 

where male students did not show a statistically significant difference. Statistically 

significant differences in student pass/fail rates were found between college preparatory 

and college-ready students (χ2 [df = 1, n = 3,564] = 18.9852, p < 0.0001). When the data 

were divided by gender, statistically significant differences were found in pass/fail rates 

among female students (χ2 [df = 1, n = 2,466] = 17.9531, p < 0.0001), but not for males 

(χ2 [df = 1, n = 1,098] = 3.1955, p = 0.0738). When the data were divided by age, 

statistically significant differences were found in pass/fail rates among students less than 

21 years of age (χ2 [df = 1, n = 1,698] = 18.7322, p < 0.0001), and among students 21 

years and older (χ2 [df = 1, n = 1,866] = 3.9773, p = 0.0461). When the data were divided 

by student enrollment status, statistically significant differences were found in pass/fail 

rates among full-time students (χ2 [df = 1, n = 1,441] = 6.1776, p = 0.0129), and among 

part-time students (χ2 [df = 1, n = 2,123] = 12.9364, p = 0.0003). 
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CHAPTER IV  

SUMMARY AND DISCUSSION 

This study examined student data obtained from a North Texas community 

college. The data set included cohorts of students enrolled in an elementary statistics 

course beginning in Fall 2014 through Spring 2017. Along with course completion 

information, variables of interest include the non-academic factors of gender, age, and 

student status of full-time versus part-time enrollment status. This study was designed to 

determine if there are differences between the success rates between two types of 

students. Statistical analysis was applied to determine if there are statistically significant 

differences in the pass rate for college preparatory students that are co-enrolled in a 

non-course base competency course and college-ready students enrolled in an 

elementary statistics course. 

The following research questions guided the study: 1) Is there a statistically 

significant difference in the passing rate of college-ready students versus college 

preparatory students in an elementary statistics course at a community college? In 

addition, the following was examined: 2) Is there a statistically significant difference in 

the passing rate of college-ready students versus college preparatory students in an 

elementary statistics course at a community college based on gender? 3) Is there a 

statistically significant difference in the passing rate of college-ready students versus 

college preparatory students in an elementary statistics course at a community college 

based on age? 4) Is there a statistically significant difference in the passing rate of 

college-ready students versus college preparatory students in an elementary statistics 

course at a community college based on enrollment of full-time or part-time status? 

A total of 4,310 students were initially pulled from the community college data for 

this study. There may be duplicated data where a particular student has taken the class 
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more than once. Students who earned a grade of W were eliminated from this study. 

These students neither passed nor failed the course and therefore did not fall into either 

category of interest. A total of 3,564 students remained for analysis in this study. 

Chi-square will tell whether the difference in pass/fail rate between the two types 

of students is likely to have occurred by chance. Two different chi-square tests use two 

different expected frequencies (McDonald, 2014). The chi-square goodness of fit uses a 

theoretical relationship to calculate expected frequencies. The chi-square test of 

independence uses the observed frequencies to calculate the expected frequency. This 

study used the chi-square test of Independence based on the data collected from the 

North Texas community college. The test of significance is designed to assess the 

strength of the evidence against the null hypothesis. The null hypothesis states that the 

relative proportions of one variable (type of student: college preparatory/college-ready) 

are independent of the other variable (success: pass/fail). To restate this: the proportion 

of college preparatory students who pass elementary statistics is equal to (or the same 

as) the proportion of college-ready students who pass elementary statistics. Or, there is 

no relationship (association) between the two categorical variables, which means they 

are independent of one another. 

Statistically significant results are ‘signifying something’; evidence against the 

null hypothesis has reached the standard set by alpha (α). A test of significance is a 

process for assessing the significance of the evidence provided by data against a null 

hypothesis (Moore, McCabe, & Craig, 2014). In other words, the probability of obtaining 

a chi-square statistic this large or larger by chance alone is smaller than the standard set 

by alpha (Delwiche & Slaughter, 2012). The alternative hypothesis states that the 

proportions of one variable are not independent of the other variable. The proportion of 

college preparatory students who pass elementary statistics is not equal to the 

proportion of college-ready students who pass elementary statistics, meaning there is a 
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relationship or association between the two categorical variables (dependent). It can be 

restated that the pass/fail rate depends on the type of student. 

The following findings were reported for this study according to the four research 

questions: 

Question 1) Is there a statistically significant difference in the passing rate of 

college-ready students versus college preparatory students in an elementary statistics 

course at a community college? 

According to the chi-square analysis between college preparatory students and 

college-ready students (χ2 [df = 1, n = 3,564] = 18.9852, p < 0.0001) the p-value was 

less than alpha (0.05). This means there was statistically significant evidence to reject 

the null hypothesis that the two student types pass elementary statistics at the same 

rate. It is concluded that they are dependent, that there is an association between the 

type of student and the pass rate. The odds ratio for this analysis was 1.6901 and the 

confidence interval did not contain 1.00 (1.00 signifies that the conditions are equally 

likely in both groups). The odds ratio for this analysis leads us to reject the hypothesis 

that the two groups are equally likely to happen. The college preparatory students are 

1.69 times as likely to fail elementary statistics than the college-ready students. 

Question 2) Is there a statistically significant difference in the passing rate of 

college-ready students versus college preparatory students in an elementary statistics 

course at a community college based on gender? 

The student data were subdivided by gender. For female students, the chi-

square analysis between college preparatory students and college-ready students (χ2 [df 

= 1, n = 2,466] = 17.9531, p < 0.0001) resulted in p-value less than alpha (0.05). This 

means there was statistically significant evidence to reject the null hypothesis that the 

two student types pass elementary statistics at the same rate when the gender is 
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female. We conclude that they are dependent, that there is an association between the 

type of student and the pass rate. The odds ratio for this analysis was 1.7927 and the 

confidence interval did not contain 1.00 (1.00 signifies that the conditions are equally 

likely in both groups). The odds ratio for this analysis leads us to reject the hypothesis 

that the two groups are equally likely to happen. The female college preparatory 

students are 1.79 times as likely to fail elementary statistics as the female college-ready 

students. 

For male students, the chi-square analysis between college preparatory students 

and college-ready students (χ2 [df = 1, n = 1,098] = 3.1955, p = 0.0738) resulted in a p-

value greater than alpha (0.05). This means there was not enough evidence to reject the 

null hypothesis. We conclude that they are independent, that there is not an association 

between the type of student and the pass rate when the gender is male. The odds ratio 

for this analysis was 1.5676 and the confidence interval did contain 1.00 (which signifies 

that the conditions are equally likely in both groups). The confidence interval for the odds 

ratio for this analysis leads us not to reject the null hypothesis that the two outcomes are 

equally likely to happen. 

Question 3) Is there a statistically significant difference in the passing rate of 

college-ready students versus college preparatory students in an elementary statistics 

course at a community college based on age? 

The student data were subdivided into two age groups. For students less than 21 

years old, the chi-square analysis between college preparatory students and college-

ready students (χ2 [df = 1, n = 1,698] = 18.7322, p < 0.0001) resulted in a p-value less 

than alpha (0.05). This means there was statistically significant evidence to reject the 

null hypothesis that the two student types pass elementary statistics at the same rate 

when the students are less than 21 years old. It is concluded that they are dependent, 
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that there is an association between the type of student and the pass rate. The odds 

ratio for this analysis was 2.0912 and the confidence interval did not contain 1.00 (1.00 

signifies that the conditions are equally likely in both groups). When students are under 

the age of 21 years old, the college preparatory students are 2.09 times as likely to fail 

elementary statistics than the college-ready students. 

For students 21 years and older, the chi-square analysis between college 

preparatory students and college-ready students (χ2 [df = 1, n = 1,866] = 3.9773, p = 

0.0461) resulted in a p-value less than alpha (0.05). This means there was statistically 

significant evidence to reject the null hypothesis that the two student types pass 

elementary statistics at the same rate when the students are 21 years and older. It is 

concluded that they are dependent, that there is an association between the type of 

student and the pass rate. The odds ratio for this analysis was 1.4040 and the 

confidence interval did not contain 1.00 (1.00 signifies that the conditions are equally 

likely in both groups). When students are 21 years or older, the college preparatory 

students are 1.4 times as likely to fail elementary statistics than the college-ready 

students. 

Question 4) Is there a statistically significant difference in the passing rate of 

college-ready students versus college preparatory students in an elementary statistics 

course at a community college based on student enrollment status of full-time versus 

part-time? 

The student data were subdivided into two enrollment groups. For students 

enrolled with full-time status, the chi-square analysis between college preparatory 

students and college-ready students (χ2 [df = 1, n = 1,441] = 6.1776, p = 0.0129) resulted 

in a p-value less than alpha (0.05). This means there was statistically significant 

evidence to reject the null hypothesis that the two student types pass elementary 
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statistics at the same rate when the students are enrolled as full-time status. It is 

concluded that they are dependent, that there is an association between the type of 

student and the pass rate. The odds ratio for this analysis was 1.5843 and the 

confidence interval did not contain 1.00 (1.00 signifies that the conditions are equally 

likely in both groups). When students are enrolled as full-time status, the college 

preparatory students are 1.58 times as likely to fail elementary statistics than the 

college-ready students. 

For students enrolled as part-time status, the chi-square analysis between 

college preparatory students and college-ready students (χ2 [df = 1, n = 2,123] = 

12.9364, p = 0.0003) resulted in a p-value less than alpha (0.05). This means there was 

statistically significant evidence to reject the null hypothesis that the two student types 

pass elementary statistics at the same rate when the students enrolled as part-time 

status. It is concluded that they are dependent, that there is an association between the 

type of student and the pass rate. The odds ratio for this analysis was 1.7691 and the 

confidence interval did not contain 1.00 (1.00 signifies that the conditions are equally 

likely in both groups). When students are enrolled as part-time status, the college 

preparatory students are 1.77 times as likely to fail elementary statistics as the college-

ready students. 

The hypothesis was that the college preparatory students were passing 

elementary statistics at the same rate as the college-ready students. If this was the case, 

then the program that the college preparatory students follow was a successful design. 

By examining the results from each analysis, we concluded there are differences 

between pass/fail and the type of students. This means the college-ready students have 

a higher proportion of pass rates than the college preparatory students in an elementary 

statistics class. However, one needs to look at the previous sequence of the math 

pathways of the college preparatory students. The only choice these students had 
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previously was to complete the entire college preparatory sequence before enrolling in 

the elementary statistics course. The developmental sequence was designed to give the 

students more time to master the foundations of math concepts. The material learned 

may not support the college-level course, especially a statistics course. The long 

sequence of college preparatory courses was frustrating to these students and provided 

more of an opportunity for these students to drop out of the program and possibly 

college. At this community college, the year prior to implementing the co-mingle model, 

college preparatory students passed elementary statistics at a rate of 46%, in general. 

With the co-mingle model the college preparatory students passed at a rate of 64%, in 

general. This new co-mingle model results demonstrated an improvement over the 

previous sequence of math pathways of the college preparatory students. 

This aligns with co-requisite support models throughout the country. According to 

the Dana Center Mathematics Pathways (2017), “institutions and states are seeing 

double and triple the number of students passing their first college-level mathematics 

course, and in half the time or less” (p. 1). This study was a co-mingle model where both 

college preparatory and college-ready students attended the same statistics class 

together. Colleges are redefining courses to include co-requisite opportunities for the 

college preparatory students. These may include either cohort, co-mingle, or both. This 

allows the college preparatory students access to gateway courses that will lead them to 

a successful college experience and degree completion. 

This paradigm shift will involve many college components. These components 

consist of a collaboration and communication among instructors, administrators, 

advisors, and other key personnel at the college. Each college must determine the 

specific co-requisite model that meets the needs of their college preparatory students. 

Colleges may face resistance to change from all facets of the organization. Tough 

decisions may need to be made. Colleges may need to create alternative math 
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pathways and provide academic support for their college preparatory students to 

achieve student success in a gateway math course. 

Although the research and analysis of this study was carefully prepared, there 

were several limitations to consider. First, the data came from one single North Texas 

community college. Although the data retrieved were considered a “good sample” more 

research needs to be conducted to a larger population of students. There are 

approximately 50 public community colleges in Texas (Texas Association of Community 

Colleges, 2017). Second, instructors use various teaching methods and styles. Courses 

examined included face-to-face, online, and hybrid classes, which all require different 

teaching methods. Some instructors require a textbook and computer program while 

other instructors rely on handouts for their classes. Therefore, requirements for a grade 

in the course vary by instructor, which may have caused the passing rate to fluctuate. 

Third, there were differences in grading processes between instructors. Because student 

grades were used as a measure of passing or failing the elementary statistics course, 

instructors may have graded or measured success in various ways. For example, some 

instructors base student grades on test scores alone, while other instructors include 

homework, quizzes, daily work, and attendance in the student’s overall grade. One other 

factor to consider could be the grading scale itself. The researcher does not know if all 

grade scales were set at 60%, earning a letter grade of ‘D’, as the passing percent or if a 

different variation of grade distribution was used such as a ‘bell curve’. 

The year 2014 was the first year of the implemented co-mingle model at this 

North Texas community college. There have been additional models implemented since 

then. One new model paired a college preparatory course with an elementary statistics 

course creating a six credit hour class. This new six credit hour model consists only of 

college preparatory students. This new model was not part of this study.
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