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Abstract
Marijuana use has been linked to poor undergraduate student academic performance, yet
cannabis continues to be the substance most often used by college students. The purpose
of the current research was to add to the limited body of literature about the relationship
between female undergraduate marijuana use and lower GPAs. The study explored how
marijuana use impacted the GPAs of undergraduate African American females. The
research question addressed whether a significant relationship exists between marijuana
use and lower GPAs for this population. Complex adaptive systems theory was the lens
used to better understand the phenomenon during a time of rapid social and public policy
change. Secondary data were gathered from the American College Health
Association/National College Health Assessment and tested using statistical regression
analysis. Findings demonstrated a relationship between marijuana use and lower GPAs.
Data analysis indicated that a significant negative association existed between marijuana
use and lower GPAs of undergraduate African American females and females of other
races. While a relationship was demonstrated, the correlation does not show causation:
the nature of the sample and other drivers outside the scope of the study, such as
admissions policies and socio-economic factors. Positive social change implications
could include greater awareness on the part of policymakers, admissions and university
officials, and other relevant stakeholders of the gaps in GPAs across populations. While
social trends suggest that liberalization of marijuana laws may be loosening, stakeholders
are recommended to consider responses such as intervention or education programs to

close the gaps.
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Chapter 1: Introduction to the Study
Introduction

According to studies, African American female students' grade point averages
(GPAs) rank near the bottom at undergraduate institutions in the United States (Swartz et
al., 2016). While there is an association with low education, minority groups such as
African Americans and Hispanics had the greatest odds of abusing or becoming
dependent on marijuana (Swartz et al., 2016). According to Libassi (2018), when
compared to white females, African American females were less likely to complete their
undergraduate studies (Libassi, 2018). Libassi (2018) further indicated that credentials
earned by African Americans are less likely to be beneficial in the labor market than
those earned by European Americans.

Marijuana, the psychoactive substance most used by the collegiate community,
has been identified as a possible cause of academic discrepancies on college campuses in
the United States of America (US). Bolin et al. (2017) indicated that marijuana use had
been linked to poor academic achievement, a lack of collegiate success, skipping class,
and low graduation rates. The National Institute of Health (2020) indicated that when
compared to non-marijuana smokers, those who smoke marijuana experience adverse
educational outcomes and various negative cognitive issues. There are also indications
that marijuana use is significant among African American female students. As the
marijuana usage rate of college students continues to increase (National Institute of Drug

Abuse, 2019), understanding its effect on racial discrepancies in academic performance is



essential to adequately address the underperformance of African American females in
undergraduate programs.

The increasing use of marijuana in the United States by college students (National
Institute of Drug Abuse, 2019) demonstrates a need for studies aiming to explore and
explain the effects of marijuana use on GPAs of undergraduate African American
females. My proposed research to identify marijuana as a possible cause for academic
racial discrepancies on college campuses in the US could benefit collegiate institutions,
the student body, and the broader community. I also addressed the apparent absence of
literature about what hinders or limits female African American undergraduate students
from having higher GPAs and completing their undergraduate studies. Findings from my
research may help determine if there is a need for intervention or information programs
on college campuses. The findings may also reveal if marijuana use has adversely
affected the GPAs of African American undergraduate female students in the US.

This chapter provides in-depth information about the history of marijuana use,
current trends associated with marijuana use in the US, the purpose, problem, and
research questions and hypotheses. I also discuss the study's design, scope, assumptions,
limitations, and delimitations. Finally, I will address potential positive social change
implications and provide a summary.

Marijuana History and Laws

Marijuana laws differ from state to state. Marijuana is commonly referred to as

cannabis and is known by various street names, including weed, mary jane, ghanga, and

dagga. Marijuana is defined as a dried flower bud or leaves obtained from the female
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marijuana or hemp plant; the substance has psychoactive properties due to high levels of
THC. The substance may be utilized in a variety of manners, including smoking, vaping,
or ingesting. The substance is currently illegal at the federal level. In the United States,
marijuana is used for medical purposes in certain states, but some states allow marijuana
to be used for recreational purposes (National Institute of Health, n.d.).

Medical marijuana refers to marijuana that must be prescribed by a licensed
physician and is used to treat certain medical conditions. According to the National
Institute of Health (n.d.), conditions commonly treated with marijuana include
HIV/AIDS, cancer, fibromyalgia, epilepsy, inflammatory bowel syndrome, and other
critical conditions that can drastically affect quality of life. In contrast, as indicated by the
National Conference of State Legislators (2021), recreational marijuana, which refers to
marijuana use that occurs without a doctor’s prescription, is legal in 19 states,
Washington D.C., and Guam, at the time of this writing. With usage rates of marijuana by
undergraduate students increasing, and with both academic failure and struggles being
linked to and associated with marijuana use, there continues to be a need for research that
explores the effects of marijuana use on student GPAs.

Current Trends

As marijuana use continues to become more social, current trends related to the
topic must be monitored and considered by researchers. According to Chen et al. (2020),
marijuana use declined from 1979-1992; however, use increased from 1992-2001 and
from 2006-2016. Chen et al. (2020) also indicated that marijuana use is most prevalent

among individuals who fall within the age range of 12-25. Additionally, Chen et al.



(2020) indicated that inconsistent results about the impact of marijuana law exist. Such
results include the following: (a) no association between marijuana use and marijuana
laws, (b) a risk effect that indicated an increase in marijuana use after the implementation
of marijuana laws, and (c) a variety of mixed effects (Chen et al., 2020). Chen et al.
(2020) also identified a variety of typical side effects associated with the use of
marijuana-impaired memory, cognitive issues, and a greater likelihood of using other
substances. With trends indicating that marijuana use continues to increase among
college-aged students (National Institute of Drug Abuse, 2019), a better understanding of
the impacts of marijuana use on the African American population appears not only to be
warranted but also to have been neglected.

Hasin et al.’s (2019) cross-sectional study that examined data from 2002-2003
and 2012-2013 yielded detailed information about current trends associated with
marijuana use, indicating, for one, that more accessible access to marijuana might have
adverse consequences such as increased usage rates leading to increased cannabis use
disorder diagnosis. According to Hasin et al., medical marijuana legalization caused
usage rates of adults to increase, and recreational marijuana legalization is presumed to
have a more significant effect on adults than medical marijuana legalization. Hasin et al.
also examined the prevalence of marijuana use in males and females and found that while
increased drug use occurred in both genders, greater frequency of use was identified in
women. Hasin et al. also indicated that all age groups and all races experienced
significant increases when examining the prevalence of marijuana use. Additionally,

Hasin et al. indicated that women experienced significant increases in diagnoses of
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cannabis use disorder from 1991-1992 to 2001-2002, and both sexes saw increases from
2001-2002 to 2012-2013. Hasin et al. also stated that individuals aged 18-29 experienced
the most significant increases in marijuana use, and that age group was one of the three
groups that saw significant increases in cannabis use disorder diagnoses. Current trends
indicate that greater availability will lead to higher usage rates and diagnosis rates of
cannabis use disorder in those who fall within the typical age range of college students.

College students continue to be the predominant users of marijuana. According to
Sherburne (2018), marijuana usage rates among college students are historically high, the
highest in three decades. Current trends indicate that college students aged 19-22 have
shown a steady increase in marijuana utilization over the past five years (National
Institute of Drug Abuse, 2019). As indicated by the National Institute of Drug Abuse
(2019), past year usage data indicated that college and noncollege students experienced a
5-year 7% increase, a historic high for both. Additionally, from 2014-2019 college
students’ marijuana usage rates saw a significant 5-year 9% increase from 34% to 43%
(National Institute of Drug Abuse, 2019b). However, daily cannabis use rates differed
between college and noncollege students. In 2019, 15% of noncollege students' daily
usage rate was 6% greater than the number of college students who used marijuana daily
(National Institute of Drug Abuse, 2019b). With data indicating increases in the use of
marijuana by college and noncollege students identifying the root causes for the increased
use of cannabis remains important.

Marijuana policy continues to influence community members’ usage behaviors

and marijuana usage rates. According to Oregon State University (2020), usage rates in



legalized states exceeded national marijuana usage rates. Marijuana continues to be one
of the most used substances by undergraduate students. With trends indicating an
increase in marijuana use by undergraduate college females, understanding if a
relationship or association exists between lower GPAs and use can help identify negative
and positive social implications.
Background

Racial discrepancies related to female African American undergraduate GPAs
remain a social concern. The impacts of marijuana use on the GPAs of African American
undergraduate females must be explored further. College student marijuana use reached
its peak in 2019, with 43% of the national student body acknowledging marijuana use
(National Center for Drug Abuse Statistics, 2019). Additionally, marijuana use has been
associated with low GPAs, skipping classes, dropping out, and poor educational
outcomes (National Center for Education Statistics, 2019). With marijuana use being
linked to poor educational outcomes and college student usage rates at an all-time high,
understanding the effects of marijuana policy remains essential. Particularly as the
substance becomes legalized widely and nationally, the importance of research like this
will dramatically increase if, for example, marijuana is removed as a Schedule I drug in
the Controlled Substance Act. According to the National Center for Education Statistics
(2020), African American females' undergraduate graduation rates are significantly lower
than those of other races except Latinx. African American females have the second-
lowest completion rates at all institution types: private, private nonprofit, and private for-

profit.



Information about the effects and impacts of marijuana use on undergraduate
GPAs and the achievement and success of the African American female college student,
though limited, remains vital in society. Studies by Arria et al. (2015), Cadigan et al.
(2018), Finn (2012), and Marwaha and Patel (2020) have identified the effects of
marijuana legalization on cognitive abilities or skills, graduation rates, cannabis use
disorder diagnosis, and academic achievement. Additionally, limited studies have
provided data about how marijuana use affects undergraduate GPAs and completion rates
of African American female students, such as Adumene (2018), Cowan et al. (2017), and
Ensminger and Green (2006), which focus primarily on the use rather than the effects on
academic achievement and success. My research may be significant because it adds
needed knowledge to the limited body of works on the impacts on female African
American undergraduate college students' GPAs of marijuana use. My research may also
help other researchers identify and respond to the unanticipated consequences of policy
changes that may further impact the development and success of African American
undergraduate females.

Problem Statement

Undergraduate African American female college students are currently ranked
near the bottom when gauging academic success based on GPAs of undergraduate studies
at 4-year institutions. Various explanations or causes may exist that may have or can
adversely affect or impact GPAs of African American females in undergraduate studies.
Since data about marijuana use and the relationship, causation, and barriers related to the

performance and completion of undergraduate studies by African American females is



limited, there is a need to explore further and examine how marijuana use may have
affected the GPAs of undergraduate African American women. With marijuana use being
linked to poor academic performance, dropping out, and poor attendance, understanding
the effects of marijuana use on the success of the student body, especially African
American females, is a must.
Purpose of the Study

This quantitative research study aimed to examine the effects of marijuana use on
undergraduate GPAs of African American females. The study provided new data about
how marijuana use and GPAs may be related. The data yielded helped determine if
marijuana use negatively affected female college student undergraduate GPAs, if there is
a need for marijuana intervention programs at the college level on the college campus, or
if legalization has caused improvements, perhaps due to extenuating social or economic
factors.

Research Question and Hypotheses

Research question: To what extent has marijuana use influenced female African
American college-level GPAs?

Hol — Marijuana use has not had a significant effect on female African American
GPAs.

Hal — Marijuana use has had a significant effect on female African American
GPA:s.

Research question: To what extent has marijuana use influenced female White

college-level GPAS?



Hol — Marijuana use has not had a significant effect on female White GPAs.

Hal — Marijuana use has had a significant effect on female White GPAs.

Research question: To what extent has marijuana use influenced female
Hispanic/Latino college-level GPAs?

Hol — Marijuana use has not had a significant effect on female Hispanic/Latino
GPAs.

Hal — Marijuana use has had a significant effect on female Hispanic/Latino
GPAs.

Research question: To what extent has marijuana use influenced female Asian
college-level GPAs?

Hol — Marijuana use has not had a significant effect on female Asian GPAs.

Hal — Marijuana use has had a significant effect on female Asian GPAs.

Research question: To what extent has marijuana use influenced female Native
American Indian, Alaskan Native, or Native Hawaiian college-level GPAS?

Hol — Marijuana use has not had a significant effect on female Native American
Indian, Alaskan Native, or Native Hawaiian Asian GPAs.

Hal — Marijuana use has had a significant effect on female Native American
Indian, Alaskan Native, or Native Hawaiian GPAs.

Research question: To what extent has marijuana use influenced female Biracial
or Multiracial college-level GPAs?

Hol — Marijuana use has not had a significant effect on female Biracial or

Multiracial GPAs.
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Hal — Marijuana use has had a significant effect on female Biracial or Multiracial
GPAs.

Research question: To what extent has marijuana use influenced female Other
college-level GPAs?

Hol — Marijuana use has not had a significant effect on female Other GPAs.

Hal — Marijuana use has had a significant effect on female Other GPAs.

Theoretical Framework

A complex adaptive systems theory approach was used to guide the research.
According to Chan (2001), the complex adaptive systems movement was established
during the 1980s at Santa Fe Institute in New Mexico (Chan, 2001). Chan also indicated
that complex adaptive systems refer to a process that emphasizes systems and utilizes
computer simulation as a tool to conduct extensive research. Chan also identified that
combined applied, theoretical, and experimental methods are used to analyze complex
adaptive systems. According to the Human Systems Dynamics Institute (2021), the
representation of a complex adaptive system during research informs understanding while
identifying a system's dominant patterns (Human Systems Dynamics Institute, 2021).
Complex adaptive systems allow researchers to examine how patterns emerge between
interacting agents that influence future interactions (Human Systems Dynamics Institute,
2021). When adopted for research data, complex adaptive systems techniques can be used
to collect and develop new data about issues or problems with limited information and no
answer or help inform policy decisions at the national, state, or local level. Complex

adaptive systems are important to examine processes that can study and better understand
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developing phenomena. With marijuana use effects being examined by many states and
legalization occurring across the US, utilization of a complex adaptive systems theorist
approach to explore the impact of marijuana use on GPAs of African American females
rendered data that may inform if marijuana use negatively affects GPAs of the study
population.

Approaching the study from a complex adaptive systems theory perspective was
beneficial in assessing the impacts of marijuana use on African American undergraduate
female students. In complex adaptive systems, data is generated that helps address
developing phenomena, topics, or questions with limited to no data by examining
interacting agents to identify specific patterns or shared attitudes (Human Systems
Dynamics Institute, 2021). As indicated by Corns et al. (2021), complex adaptive systems
are defined by Kevin Dooley (1997) as a group of semi-autonomous agents that interact
in interdependent ways to produce system-wide patterns, such as that those patterns then
influence the behavior of the agents (Dooley, 1997, as cited in Corns et al., 2021).
Examples of complex adaptive systems include hospitals, healthcare systems, and
businesses (Corns et al., 2021). According to Chan (2001), complex adaptive systems
evolve and adapt to changing environments. Complex adaptive systems allow researchers
to develop information that may be useful when determining relationships or causes for
unaddressed issues or ones with limited or no information. The process allows
researchers to classify data that may help identify the impacts of specific interactions and
relationships between defined agents, which could be beneficial during the policy-making

process.
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Complex adaptive systems have specific attributes that aid in the quest for better
understanding. According to Chan (2021), attributes of complex adaptive systems include
distributed control, which refers to system behaviors not being controlled by specific
mechanisms, and connectivity, which implies that a choice or decision by one agent
within a system will influence the whole system but not in a uniform manner (Chan,
2021). Additionally, Chan identified co-evaluation, which refers to patterns changing
over time and the changing of elements within a system based on the inter-action and
inter-connectivity between system agents and elements within a system. Another attribute
of complex adaptive systems identified by Chan (2021) is the sensitive dependence on
initial conditions, which identifies systems as sensitive because no linear correlation
exists between changes in characteristics or rules. Additional attributes identified by
Chan include emergent order, which refers to the possibility of emergent behaviors
presenting themselves in an unexplained or unpredictable phenomenon, far from
equilibrium, which refers to the development of new data because of a system’s ability to
explore various possibilities while not remaining at equilibrium, and state of paradox
which identifies a need for both order and chaos to gain a better understanding.

In addition to attributes, advantages of complex adaptive systems also exist.
Complex adaptive systems have noted advantages. The Health Foundation (2010)
identified complex adaptive systems as dynamic processes that challenge cause and effect
assumptions (The Health Foundation, 2010). The Health Foundation also identified
complex adaptive systems as systems in which relationships of different agents are

shaped and simultaneously affected. According to the Health Foundation, the advantages
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of Complex adaptive systems include the following: 1) focuses on relationships, 2)
challenges assumptions, 3) suggests new possibilities for change, and 4) provides a
framework for categorizing and analyzing knowledge and agents. By labeling
undergraduate African American females who consume marijuana as agents within a
complex adaptive system, valuable data was generated to address unanswered questions
about the impact of marijuana use on female African American undergraduate students.
Generating data from a complex adaptive theorist perspective to explore further the
impacts of marijuana use on GPAs of female African American undergraduates may also
help address evident gaps in the literature related to the impacts of marijuana use on
GPAs. This data may also be used to identify, develop, or address policy issues,
problems, and concerns related to marijuana law that affects or may affect African
American female undergraduate college students.

Utilizing a complex adaptive systems approach can be beneficial during research,
especially when examining topics with limited data or developing phenomena. The
attributes of complex adaptive systems, which help ensure that identifying data is
developed, allow researchers to address issues with an open mind, aid researchers and
policymakers when examining developing issues and concerns, and when researching
policy issues or topics with limited data. According to Conboy et al. (2019), complex
adaptive systems rigorously and appropriately direct and inform future research and
research methods because a complex systems research approach examines and considers
how collective behaviors develop because of relationships between agents within a

system (Conboy et al., 2019). Additionally, Conboy et al. (2019) identified complex
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systems as being adaptive, self-organizing, and constantly evolving. A practical approach
to take when conducting studies to evaluate the limited and unknown, a complex adaptive
theorist approach can be used to thoroughly investigate, inspect, and analyze a
phenomenon that may help develop policy conducive to society and society's members
identifying problems or solutions.

Nature of the Study

A complex adaptive systems theory approach guided this quantitative
correlational research study. A quantitative correlational research approach allowed me to
examine further the relationship between marijuana use and female African American
undergraduate students' success or failure during undergraduate studies. Because of the
nature of quantitative and correlational studies, data was compared to identify a
relationship between marijuana use and undergraduate GPAs of African American
females; additionally, other races were examined.

To assess if marijuana use hindered or negatively affected the GPAs of African
American females, secondary data from the ACHA National College Health Assessment
Survey was explored. Variables for the study were the following. How often the student
has used marijuana served as the independent variable, undergraduate GPAs of African
American females served as the dependent variable during the testing phase of the study,
and control variables utilized during my research were sex, institution type, and race. The
study attempted to reveal if marijuana use has had a significant adverse effect on

undergraduate African American female GPAs, and if there is a need for marijuana
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intervention programs on college campuses where recreational marijuana legislation
statuses exist.

A quantitative correlational research design allowed for a thorough evaluation of
quantitative data to identify the effects of marijuana use on undergraduate female
students. A simple linear regression test, which falls under the scope of inferential
analysis methods, was used to examine further the relationships between marijuana use
and an important factor used to measure undergraduate collegiate success-GPAs. This
method allowed various secondary data to be tested and compared to yield the most
significant data. Pre-existing data was used to examine the relationship between the
GPAs of undergraduate female students and marijuana use. Data was gathered and tested
from the American College Health Association/National College Health Association.
Statistical regression analysis testing was performed on collected data utilizing SPSS.

Scope and Delimitations

My research aimed to identify if marijuana use adversely impacted the GPAs of
female African American undergraduate students. African American females (dependent
variable) at the colleges in the United States that participate in the annual American
College Health Association - National College Health Assessment were examined in the
study. Data from the American College Health Association - National College Health
Assessment was selected because the survey instrument used to collect data asked
detailed questions about marijuana use and identified GPA data about smokers and
nonsmokers of marijuana. Other survey instruments from other studies were excluded

because of insufficient relevant data for the study. In addition to other races, the male
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population was left out of the study to ensure that data was representative of only the
female undergraduate population. Archived data about GPA and marijuana usage rates of
undergraduate female students were examined. Graduation data was from 2012 -2019.
My research was a quantitative correlation study, allowing quantitative data to be
collected, compared, and tested to yield significant data. A linear regression test was used
to run a statistical analysis on the data.

Some data was not included in the study for specific reasons. My research did not
have data on males as there is abundant literature about the effect and impacts of
recreational marijuana legalization and use on males. My research does include data
about females of other races. Undergraduate African American females were selected
because they perform far worse than all other females of other races other than Latinx.
Latinx-related data was included, but the study focused on African American females. All
colleges within each state that participate in the yearly American College Health
Association-National College Health Association survey were examined; some colleges
did not have an adequate amount of female African American students enrolled, and
some colleges did not have the needed data to be included in the analysis.

Limitations

Limitations have been identified for the study. Sample limitations existed in the
study. State-level data sets were not available. Additionally, all colleges in the United
States do not participate in the ACHA National College Health Assessment study. The
generalization of the study must also be considered. Since not all U.S. colleges participate

in the assessment, my research results may not be representative of the U.S. female



17

African American undergraduate student population. The college population must also be
considered. The populations at each institution differed, which is another generalization
issue. Access to data was limited during the study. There is also a lack of data about
marijuana use and its effects on GPAs at the collegiate level.
Significance

My research is significant because, since the 2020 election, 19 states, Washington
D.C., and Guam, have legalized marijuana for recreational use, and more states are
considering legalizing marijuana for recreational purposes. With college students being
the predominant users of the substance and since the utilization of the substance has been
linked to adverse academic consequences, there is a need to understand better how and if
marijuana use impacts, is related to, or affects GPAs of African American females and
females of other races. The study is also significant because it attempts to identify a
relationship between marijuana use and lower GPAs of undergraduate African American
female students. My research filled a gap in the literature that has failed to address GPA
discrepancies of African American females on U.S. college campuses. Since marijuana
remains one of the most widely used substances by college students in the US, and since
there is a lack of data about how undergraduate African American female students have
been impacted by marijuana use, my research may help determine policy direction while
also identifying weaknesses that may have contributed to African American women

underachieving in undergraduate institutions.
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Summary

African American female undergraduate GPAS rank near the very bottom in the
United States. Additionally, African American female students have been identified as
one of the least likely groups to complete their undergraduate studies. There is a need for
further research about the effects of marijuana use, especially with college students'
marijuana usage rates increasing (National Institute of Drug Abuse, 2019) and
legalization for medical and recreational purposes occurring in various states in the US.
According to Chen et al. (2020), marijuana use is most prevalent in individuals who fall
within the age range of traditional undergraduate students (Chen et al., 2020). With
marijuana being the most widely used substance by college students and with marijuana
use being linked to adverse academic consequences, my research and related future
studies may prove valuable to students, colleges, and the community. My research
provides information about the relationship between marijuana use and lower GPAs and
identifies if marijuana use contributes to the racial GPA discrepancies within the
undergraduate female population. I am conducting the study from a complex adaptive
systems theorist approach, which aided in the quest for a better understanding of the
effects of marijuana use by allowing me to examine agents involved in an evolving
phenomenon openly. My research yielded information that may help determine if
marijuana use has or will further stagnate the development and success of the

undergraduate African American female.
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Chapter 2: Literature Review
Introduction
Undergraduate GPA disparities continue to be of great importance in society.
African American females reportedly had the second-highest college enroliment rates in
the United States (National Center for Education Statistics, 2020). Unfortunately, despite
such high enrollment rates, graduation rates are significantly lower for African American
females in the United States than for females of other races. According to the National
Center for Education Statistics (2020), female African Americans have the second-lowest
graduation rates at all colleges: public, private non-profit, and private for-profit
institutions. Since such graduation disparities exist and because marijuana use is linked to
poor educational outcomes, it is crucial to understand how marijuana use may have
affected graduation rates. The National Center for Drug Abuse Statistics (2019) indicated
that the consumption of marijuana by college students in 2019 was the highest since 1983
at 43 percent. According to the U.S. Department of Justice (2017), college students' eight
percent increase in marijuana usage occurred from 2006-2015. Statistics have indicated
that college students’ usage rates are continuing to increase. With more states favoring
the implementation of recreational marijuana legislation, data on the effects of marijuana
use on African American female GPAs are needed to help better understand if academic
achievement, performance, and graduation rates are negatively affected as a result.
Studies have indicated that marijuana use can negatively impact academic
achievement and performance. As indicated by Allen et al. (2019), poor academic

performance in college has been associated with marijuana use. The U.S. Department of
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Justice (2017) indicated that adverse academic outcomes such as dropping out, low-grade
point averages, and poorly performing coursework and exams are associated with
marijuana use. Previous studies have also identified associations between marijuana use,
lower grade point averages, and poor academic performance. However, very little data
exists about how marijuana use affects African American women's graduation rates.
Since adverse effects have been linked to marijuana usage, data must be generated to
identify how marijuana use affects African American women's academic achievement
and undergraduate completion rates. With so many lives at stake, the educational impacts
of marijuana legalization must be examined.

College student marijuana usage has increased in the United States. Associations
between the usage of marijuana and negative academic achievement and outcomes have
been identified. A 2018 national survey on drug use and health indicated that marijuana
usage rates of young women had increased significantly from 2016 to 2017 (U.S.
Department of Health and Human Services, 2018). A Washington State University cross-
sectional study conducted by Cowan et al. (2017) examined the American College Health
Association data from seven different years. Cowan et al. (2017) indicated that after
recreational marijuana legalization in Washington in 2012, female marijuana usage rates
increased, as did college students' frequency and probability of marijuana use. According
to Egan et al. (2016), there are associations between marijuana use and factors, including
grade point average, academic outcomes, and plans to graduate on time. Egan et al.
(2016) also indicated that all marijuana users performed the worst and had lower overall

GPA:s.
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A limited number of studies have addressed the impacts of liberalization and the
legalization of marijuana laws. However, research has addressed the effects of
recreational marijuana legalization on African American women. Studies include ones by
Adumene (2018), Cowan et al. (2017), and Ensminger and Green (2006), but they focus
on use, not impacts of education. Archibald et al. (2016) studied the effect of recreational
marijuana legalization on African American males. Additionally, a variety of studies,
including Arria et al. (2015), Cadigan et al. (2018), Finn (2012), and Marwaha and Patel
(2020), have been conducted to illustrate how recreational marijuana use affects cognitive
abilities, cannabis usage disorder (CUD), usage rates, academic achievement, and college
student graduation rates. Unfortunately, studies include minimal data about female
African American college students. With information about the effects of marijuana use
on females being limited, rendering new details on the impacts of marijuana use on
academic achievement and success of female African American college students may
benefit society.

Studies about the relationship between college student achievement and co-usage
of marijuana and alcohol have yielded important data. Studies have also indicated
different effects of marijuana use on college students’ academic achievement. According
to Aslanzadeh et al. (2017), co-using marijuana and alcohol can negatively impact
college students' success. Cadigan et al. (2018) posited that marijuana and alcohol co-use
could be linked to academic and social issues. Further studies are needed with alcohol
and marijuana being most widely utilized by college students and linked to negative

academic performance and achievement. Further studies may help fill literature gaps
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related to the association or relationship between recreational marijuana legalization,
alcohol, and marijuana co-usage by college students.

Studies including Brown et al. (2017), Egan et al. (2016), and Kam and Mikos
(2019) have yielded significant data about the perceptions of the public toward
recreational marijuana legalization. Such studies offer differing opinions and have
provided in-depth information about how stakeholders and the community feel about
recreational marijuana legalization. Recreational marijuana legalization can significantly
affect community members; understanding how the public feels is very important. With
recreational marijuana legalization becoming a significant policy shift, more studies must
be conducted to provide insight into the effects and impacts of recreational marijuana
legalization and use on individuals and society.

My guantitative research aims to examine the effects of marijuana use on African
American females' GPAs. Results and findings from the research may provide new
insight into how the GPAs of African Americans have been or can be affected by
marijuana use. Grade point averages were examined in the study. Examining the issue
from a policy learning theorist perspective will help researchers better understand the
educational impacts that marijuana use can have on female African American
undergraduate students. The results of my research are intended to shed light on whether
marijuana use hinders or prevents undergraduate African American women’s collegiate
success. My research results may shed light on the impact of marijuana liberalization on
the success rates of African American women in higher education and suggest possible

program and funding priorities for policymakers and administrators to consider.
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Literature Search Strategy

My literature review was completed after accessing sources such as government
websites, peer-reviewed journals, state websites, state reports, scholarly articles, and
scholarly books. Databases accessed are Sciencedirect.com, Semantic Scholar, the
National Center for Biotechnology Information (NCBI), SAM, and the PubMed database.
Keywords and phrases searched on scholarly databases to conduct the research included
black women AND undergraduate completion, black women AND low graduation rates,
cannabis use disorder AND male AND female, cannabis use disorder AND 21 and older,
African Americans or black Americans or blacks AND marijuana effects, cannabis use
AND college graduation rates, cannabis use AND black women, cannabis use AND
college, improve education for black female students, recreational marijuana AND men
OR males AND graduation, recreational marijuana, recreational marijuana AND high
school students, recreational marijuana AND colleges, recreational marijuana and
public opinion, recreational marijuana AND men OR males, recreational marijuana
AND high school students, recreational marijuana AND men OR males AND graduation,
recreational marijuana AND college students, recreational marijuana AND
undergraduate AND GPA, recreational marijuana AND undergraduate AND GPA, black
females and college graduation data, CUD AND marijuana AND females, college
students AND cannabis use disorder, black females and college, cognitive effects of
marijuana use, graduation rates since legalization, college student undergraduate
graduation rates, college student completion rates, college student marijuana usage

rates, African American female graduation rates, graduation disparities graduation
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disparities in Colorado, and graduation disparities in Washington. All resources used to
complete the literature review section were scholarly, reliable, valid, and credible. The
information from the sources provided needed data to complete the study.
Theoretical Foundation: Complex Adaptive Systems

A complex adaptive systems theory approach was used to guide the research.
According to Chan (2001), the complex adaptive systems movement was established
during the 1980s at Santa Fe Institute in New Mexico (Chan, 2001). Chan (2001) also
indicated that complex adaptive systems refer to a process that places emphasis on
systems and utilizes computer simulation as a tool to conduct extensive research. Chan
also identified that combined applied, theoretical, and experimental methods are used to
analyze complex adaptive systems. According to the Human Systems Dynamics Institute
(2021), the representation of a complex adaptive system during research informs
understanding while identifying a system's dominant patterns (Human Systems Dynamics
Institute, 2021). Complex adaptive systems allow researchers to examine how patterns
emerge between interacting agents that influence future interactions (Human Systems
Dynamics Institute, 2021). When adopted for research data, complex adaptive systems
techniques can be used to collect and develop new data about issues or problems with
limited information or help inform policy decisions at the national, state, or local level.
Complex adaptive systems are an important agent examining processes that can help
researchers study and better understand developing phenomena. With marijuana use
effects being examined by many states and with legalization occurring across the US,

utilization of a complex adaptive systems theorist approach to explore the impact of
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marijuana use on GPAs of African American females may render data that could inform
if recreational marijuana use negatively affects GPAs of the study population.

To effectively assess the impacts of marijuana use on African American
undergraduate female students, approaching the study from a complex adaptive systems
theorist perspective was beneficial. In complex adaptive systems, data is generated that
helps address developing phenomena, topics, or questions with limited to no data by
examining interacting agents to identify specific patterns or shared attitudes (Human
Systems Dynamics Institute, 2021). As indicated by Corns et al. (2021), complex
adaptive systems are defined by Kevin Dooley (1997) as a group of semi-autonomous
agents who interact in interdependent ways to produce system-wide patterns, such as that
those patterns then influence the behavior of the agents (Dooley as cited in Corns et al.,
2021). Examples of complex adaptive systems include hospitals, healthcare systems, and
businesses (Corns et al., 2021). According to Chan (2001), complex adaptive systems
evolve and adapt to changing environments (Chan, 2001). Complex adaptive systems
allow researchers to develop information that may be useful when determining
relationships or causes for unaddressed issues or issues with limited or no information.
The process allows researchers to classify data that may help identify the impact of
specific interactions and relationships between defined agents, which could be beneficial
during the policy-making process.

Undergraduate Graduation Disparities
Female African American undergraduate graduation rate disparities are an

important issue in society. Compared to females of other races, graduation rates are
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significantly lower for African American females in the United States. Libassi (2018)
indicated that blacks are less likely to graduate from college. According to the National
Center for Education Statistics (2019), African Americans have the lowest graduation
rates at all colleges: public, private non-profit, and private for-profit institutions. The
National Center for Education Statistics (2019) reported that first-time, full-time African
American females have the second-lowest graduation rates in the United States at four-
year post-secondary institutions. De Brey et al. (2018) indicated that African American
females' 44 % six-year graduation rate ranked second to last compared to females of other
races. This indicates that African American females struggle at all institution types,
ranking near the bottom when comparing undergraduate completion rates to other races.
Existing disparities related to undergraduate graduation rates and academic achievement
point out the need for data to be generated continuously.

Graduation discrepancies exist at all collegiate institution types (4 years and 2
years), indicating that African American females are less likely to achieve college
success. In a study that examined six-year outcomes of collegiate students at various
institution types, Dunbar et al. (2017) indicated that African American females were most
likely to drop out of college and most less likely to graduate on the national level from
their starting institution. Dunbar et al. (2017) also indicated that African American
females had the most students remaining after evaluating six years and were second less
likely to graduate from different institutions. Dunbar et al. (2017) also indicated that
African American females rank at the bottom at two-year institutions and that when

compared to females of other races, African American females were most likely to drop
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out of college and most less likely to graduate from their starting institution. The data
indicated a significant gap in college achievement. African American women struggle
with or seem hindered when trying to obtain academic success in the collegiate
environment.

Important data has been collected indicating that gender discrepancies in degree
attainment exist within the African American race. In 2018 when examining bachelor's
degrees obtained by individuals 25 and older, women obtained 3.7% more degrees than
males (The Journal of Blacks in Higher Education, 2019). When examining African
Americans who held a master’s degree in 2018, females outnumbered males by 477,000
(JBHE, 2019). Similarly, women now hold more doctoral degrees than men; in 2018,
women who held doctoral degrees outhumbered men by 48,000 (JBHE, 2019). Although
data indicated that females do better in the collegiate environment than African American
males, attention must be placed on the fact that African American females still rank near
the bottom when comparing their collegiate success and academic achievement in the
collegiate environment to females of other races. Future studies may help identify what
resources may be needed to address disparities that exist when examining collegiate
success and academic achievement of African American females in the college
environment.

Degree completion and academic achievement discrepancies based on gender and
race exist in society. Limited studies, some old and some new, examine African
American females' success and academic achievement. Various studies compare African

American females' collegiate success and academic achievement to African American
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males. Studies include Dunbar et al. (2017), The Journal of Blacks in Higher Education
(2019), and Zumani (2003). Since most studies focus on disparities that exist when
comparing college success and academic achievement of African American females to
females of other races, there was a need for my research and further studies to identify
how marijuana use affects academic success or related variables used to gauge
achievement.
Usage of Recreational Marijuana

Marijuana usage rates of college students continue to increase as more states
consider recreational marijuana legalization. The consumption of marijuana by college
students in 2019 was the highest since 1983 at 43 percent (National Center for Drug
Statistics, 2019). According to Balodis and Mackillop (2018), marijuana use is most
prevalent where it has been legalized. Findings from the National Survey on Drug Use
and Health 2016-2017 study indicated that past month, daily and near-daily marijuana
usage rates increased in young adults 18-25 (U.S. Department of Health, 2018). Data also
indicated that marijuana usage rates for young women had increased significantly (U.S.
Department of Health and Human Services, 2018). According to the U.S. Department of
Justice (2017), marijuana is the most prevalent drug college students use. A significant
increase in marijuana use by young women and increasing college student usage rates
combined with more states considering recreational marijuana suggests a need for future
studies on the effects of marijuana use on college success. Further studies may provide
valuable data that may be used when determining a need for marijuana intervention and

education programs on college campuses.
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Marijuana, being that it is the most widely used substance by college students, is a
topic that must be continuously investigated to identify how its usage affects the college
population and academic achievement. According to Cadigan et al. (2018). there are 10.7
million students enrolled at four and two-year colleges in the United States—the majority
(62%) of the students reported utilizing marijuana in the past month Aston et al. (2020) in
a fall 2017 study conducted to examine symptoms related to cannabis use disorder,
consequences of cannabis use, and user types indicated that individuals 18-24 past-year
cannabis use sit at 33.3%. Daily cannabis use is near 4%. As indicated in Cadigan et al.
(2018) longitudinal study conducted from February 2015 through January 2016, half of
the U.S. college population reported using marijuana in the past month. Understanding
the effects of marijuana use on college students’ success becomes even more important in
society.

As states continue to legalize marijuana for recreational purposes, evidence
continues to be generated that indicates that college students’ marijuana utilization has
and continues to increase. According to Agaku et al. (2019) study that examined data
from the 2002-2016 National Survey on Drug Use and Health, college students saw usage
rates increase faster compared to students not enrolled in college. In addition to faster
increases in marijuana usage rates, Agaku et al. also identified that in 2016 college
students' past 30-day and past 12-month usage rates of marijuana were higher as well.
Similarly, Jones et al. (2018) identified that in Colorado, marijuana usage rates of college
students are higher than the national average. Jones et al. also indicated that college

students aged 18-24 reported the highest rates of marijuana utilization in the United
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States. With statutes related to recreational marijuana legalization being considered and
college student usage rates continuing to increase around the United States, surveying the
impacts and effects of marijuana use is even more critical.

Marijuana continues to be one of the most widely used substances in the United
States. As indicated by Jones et al. (2018), the likelihood of current drug use is highest in
individuals aged 18-29. According to Jones et al., college enrollment may lead to
increases in the overall usage rates of marijuana by young adults. Additionally, Jones et
al. indicated that college students aged 18-24 are the number one users of marijuana in
the United States. With recreational marijuana legalization up for debate in several states,
and since marijuana is the most widely used substance by college students (Egan et al.,
2016), it remains a significant concern in society. Egan et al. modeled outcomes by
utilizing group-based trajectory models and regression tests -random-effects linear and
logistic tests- examined usage patterns and academic outcomes of 3146 college students
from North Carolina and Virginia, indicated that daily and past 30-day usage rates of
marijuana by college students have experienced steady increases from 2007-2013.

Similarly, another study by Adkins et al. (2018) identified marijuana as the most
utilized illicit drug by college students on college campuses. Additionally, Adkins et al.
indicated that young adult marijuana usage rates continue to increase with frequent use
while attending college. As marijuana usage rates continue to rise, researchers must
understand the relationship between marijuana use by college students and academic

achievement.
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Cannabis Use Disorder

Cannabis use disorder is a growing concern in society. According to Balodis and
Mackillop (2018), cannabis use disorder is defined as a cannabis addiction that requires a
psychiatric diagnosis. According to Chou et al. (2018), cannabis use disorder is defined
as cannabis use at the problematic level, which leads to withdrawal/tolerance, cravings,
social and medical problems, and impairment or distress at a significant level. Marwaha
and Patel (2020) indicated that diagnosis must adhere to guidelines outlined in the DSM-
5. According to Balodis and Mackillop, cannabis use disorder can be diagnosed when
two of the following criteria exist: (a) utilization of the drug under hazardous
circumstances (ex: while operating heavy machines or driving); (b) utilization of the drug
in more significant amounts than intended; (c) cannabis preoccupation; (d) not being able
to quit or cut back on usage of marijuana; (e) high tolerance; (f) neglect of major roles;
(9) the occurrence of interpersonal problems because of marijuana usage.

In addition to the above-listed characteristics related to a cannabis use disorder
diagnosis, Marwaha and Patel identified the chronic and acute effects of cannabis use
disorder. According to Marwaha and Patel, acute or chronic effects that may occur when
diagnosed with a cannabis use disorder include cannabis withdrawal, cannabis
intoxication, cannabis intoxication delirium, cannabis-induced psychotic disorder,
cannabis-induced anxiety disorder, and cannabis-induced sleep disorder. With cannabis
being the most widely used substance in the United States, understanding who and how

individuals are affected is necessary.
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Studies have indicated that individuals of all ages can suffer from cannabis use
disorder. According to Marwaha and Patel (2020), marijuana remains the most utilized
drug in the United States; teens and adolescents are the primary users. According to
Aston et al. (2020), worldwide, approximately 13 million people in the U.S. meet the
criteria to be diagnosed with cannabis use disorder. Chou et al. (2018) indicated that
cannabis use disorder is most likely to occur in younger people. According to Brady et al.
(2015), non-white adolescents have a greater probability of partaking in cannabis use and
suffering from cannabis use disorder. A 2015 study on adolescent (aged 12-17) cannabis
use conducted by Brady et al. indicated that cannabis use disorder is the most common
substance use disorder amongst adolescents in the clinical setting. As indicated by Aston
et al. (2020), cannabis use disorder affects individuals 18-25 at a much greater rate than
other age groups. Aston et al. (2020) also indicated that the mean age for cannabis use
disorder to begin to manifest in adults who fall between 18-29 is age 21. Cannabis use
disorder affects marijuana users of all ages across the nation. With more states
considering marijuana legalization and with studies indicating that cannabis use can
negatively affect academic achievement and performance, it is a must that further studies
occur to help researchers better understand the relationship between cannabis use,
cannabis use disorder, and academic achievement of specific populations.

Cannabis use disorder affects males and females. According to Chou et al. (2018),
life quality for individuals diagnosed with cannabis use disorder is low for males and
females. As indicated by Aston et al. (2020), individuals 18-25, the general age range of

the undergraduate student, are most likely to be diagnosed with cannabis use disorder.
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According to Chou et al., in the United States, cannabis use disorder is more prevalent
among African American males and females. According to Aston et al., lifetime cannabis
use disorder rates are nearly two times higher in males than females. As indicated by
Chou et al., men start utilizing cannabis at an earlier age than females; however, the onset
of cannabis use disorder occurs earlier in females. Chou et al. also indicated that the onset
mean for cannabis use is 17.5 for men and 18.1 for females; the onset mean age for
cannabis use disorder is 20.8 for females and 21.9 for males, all typical ages for
undergraduate students. Since cannabis use and cannabis usage disorder rates are highest
in ages associated with the undergraduate student, further studies must be conducted to
identify the relationship between marijuana use, legalization, cannabis use disorder, and
academic achievement.
Cognitive Effects of Marijuana Use

The cognitive effects of marijuana use are a topic that must be explored
continuously—especially with college students making up a large portion of the marijuana
user population. As indicated by The Hamilton Project (2017), in 2015, the average age
for undergraduate students at two and 4-year institutions was 18-24; students who
attended for-profit colleges are usually older. The human brain reaches maturity at 25 or
beyond (The University of Rochester Medical Center, 2021). According to Egan et al.
(2016), marijuana remains one of the top 2 most used substances by college students.
Studies that include Gabrys (2019), Geyer et al. (2020), and Jones et al. (2018) have
yielded evidence that cognitive abilities or functions may be affected by marijuana use.

With marijuana being the most utilized substance by college students, further studies
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about the effects of marijuana on cognitive abilities or functions may help determine if
marijuana use during college increases the likelihood of academic failure.

Cannabis use has been linked to a decline in cognitive abilities and functions.
Mandelbaum and Monte (2017) indicated that heavy marijuana use might cause
neuropsychologic issues or problems in multiple areas. Additionally, Mandelbaum and
Monte indicated that neuropsychological functions do not restore or repair even if users
stop using marijuana. According to Calabrese and Casillas (2018), cannabis use at a
heavy rate can cause reversible disruptions in the memory function of both animals and
humans and cognitive impairment in various areas, including working memory, verbal
memory, and other memory functions. According to Jones et al. (2018), there may be a
small association between continuous marijuana use and slight declines in cognitive
abilities or functions. According to Gabrys (2019), marijuana use may negatively impact
various aspects of life, including mental health, motor skills, physical health, pregnancy,
and life aspects related to human development and health. Adverse cognitive effects
associated with the use of marijuana have the potential to negatively affect life as a whole
and processes associated with living, learning, and being productive members of society.

Marijuana utilization has been linked to a variety of effects. Studies that include
Gabrys (2019), Geyer et al. (2020), Jones et al. (2018), and Mandelbaum and Monte
(2017) and have identified adverse relationships between adverse cognitive effects and
marijuana use. According to Mandelbaum and Monte, marijuana utilization at a chronic
rate adversely affects the brain and cognitive abilities. Mandelbaum and Monte also

indicated that varied severe neuropsychiatric effects include a lack of motivation or a
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reduction in activity, the occurrence of symptoms associated with schizophrenia or
psychotic disorders, or hallucinations have been associated with marijuana use.
Additionally, Mandelbaum and Monte show an association between heavy marijuana use
and impaired cognitive abilities, mental illness diagnosis, and high rates of adverse life
outcomes. According to Gabrys, mild cognitive difficulties have been associated with
regular marijuana use when used regularly. Gabrys also indicated a relationship between
heavy daily marijuana use and distinguishable cognitive impairment. Additionally,
Gabrys indicated that regular marijuana use could affect various cognitive functions and
abilities, including brain structure and function, attention, learning memory, working
memory, and cognitive flexibility.

Results from studies about marijuana use and cognitive effects differ in many
ways. Studies, including Cousijin et al. (2021), Calabrese and Casillas (2018), and
Johnston et al. (2011) related to the use of marijuana and its cognitive effects, have
yielded varying evidence that warrants further research. As indicated by Cousijin et al.
(2021) in a review of current evidence about the short and long-term cognitive effects of
marijuana use, continued research is needed to understand better the suggested effects of
marijuana use on cognitive abilities or functions. Cousijun et al. indicated that measuring
the effects of marijuana use on cognition has proven to be difficult because of several
variable constraints—usage history, limited sample compositions, and identifying
exposure parameters. According to Cousijin et al., an abundant amount of evidence
suggests marijuana use adversely affects episodic memory, attention, and motor skills;

however, more studies are needed, especially those that examine the long-term effects of
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marijuana use and the possible recovery of a loss of or a decline in cognitive functions or
abilities. Additionally, Cousijin et al. indicated that a relationship between marijuana use,
substance use disorder, and cannabis use disorder might exist.

In contrast, several studies have identified beneficial cognitive effects related to
marijuana use. Calabrese and Casillas (2018) have indicated that marijuana utilization
may benefit cognitive functions or abilities. According to Calabrese and Casillas (2018),
THC has been shown to improve neurological functions, prevent neurodegenerative
processes, and restore memory and cognitive functions when tested on animals.
According to Jones et al. (2018), small but significant associations exist between heavy
marijuana use by young adults and adverse cognitive effects. According to Johnston et al.
(2011), marijuana use has been linked to specific neuropsychological functions; however,
some research has indicated that declines in cognitive functions and abilities may not be
associated with long-term marijuana use. According to Gabrys (2019), cognitive
functions are not severely or grossly impacted by heavy marijuana use. Additionally,
Gabrys indicated that ongoing debates continue about whether marijuana utilization
causes permanent adverse effects on cognitive abilities or functions and whether such
adverse effects are reversible. According to Jones et al., abstinence from marijuana use
may help reduce or remove cognitive deficits related to marijuana use. With studies
Calabrese and Casillas (2018), Gabrys (2019), Geyer et al. (2020), Johnston et al. (2011),
and Mandelbaum and Monte (2017) revealed differing opinions about the effects of
marijuana use on cognitive functions and abilities further exploration is needed to provide

a better understanding.
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Marijuana and Alcohol Co-Usage by College Students

Substance abuse at colleges and universities continues to be a significant problem
in the United States. Studies have identified relationships between student achievement
and the co-usage of marijuana and alcohol. Aslanzadeh et al. (2017) indicated that
marijuana, the 2" most used substance by college students, and alcohol, represent the two
most used substances at colleges in the United States. Aslanzadeh et al. indicated that
eighty percent of the student body at colleges and universities drink alcohol, and forty
percent of the identified drinkers are binge drinkers. Similarly, Egan et al. (2016)
indicated that college students' most utilized illicit drug is marijuana. According to
Aslanzadeh et al., nationally, simultaneous use of marijuana and alcohol has been
reported by fifty-eight percent of adolescents who consume alcohol. Usage rates of
marijuana and alcohol rank at the top at colleges and universities in the United States.
With the above trends existing and co-using marijuana and alcohol rates so high,
understanding the topic is a must, especially with more states considering recreational
marijuana legislation.

Studies have examined how marijuana use has affected alcohol and marijuana
usage patterns—independently and simultaneously. With alcohol and cannabis being the
most prevalent used substances by college students understanding the effects of usage
patterns of alcohol and marijuana by college undergraduates remains a topic of great
importance in society. As indicated by Kerr and Subbaraman (2020), in a study that
examined changes in alcohol and marijuana use after recreational marijuana legalization

in the state of Washington (I — 502), alcohol usage did not experience a significant
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change; however, there was a significant increase in the occurrence of cannabis use by
men and women. Similarly, a study conducted by Cowan et al. (2017) that assessed the
impact, increased use by college students, and frequency of use of recreational marijuana
by undergraduate college students at Washington State University before and after
legalization indicated that no evidence could be found that indicate that recreational
marijuana legalization affected alcohol utilization by undergraduate college students.
Since alcohol and marijuana are the most utilized substances by college students, there
will continue to be a need for studies to identify relationships between recreational
marijuana legalization, marijuana and alcohol co-use, and collegiate academic success.
With negative academic, health, and cognitive outcomes being associated with
both marijuana and alcohol use, a better understanding of the relationship between the
two may help address or identify if recreational marijuana legalization increases or
decrease the likelihood of the co-usage of marijuana and alcohol by college students;
which in turn may lead to academic failure or struggle. A better understanding of the
relationship between alcohol and marijuana is a must, especially since binge drinking is
associated with alcohol use and since the two substances remain the top two substances
of choice amongst college students. According to Jones et al. (2018), since Amendment
64 in 2012, the relationship between marijuana and alcohol use has decreased in
Colorado. Additionally, Jones et al. indicated that college students who support or
endorse the utilization of marijuana also endorse utilizing alcohol, with frequent
marijuana users being the predominant user of alcohol. Jones et al. also indicated a strong

association between binge drinking and frequent marijuana use by college students; 73%
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of college students who do not utilize marijuana reported no occurrences of binge
drinking. Simultaneous, concurrent, and separate use of alcohol and marijuana by college
students has been linked to adverse health and academic outcomes, thus understanding
the even more meaningful relationship.

The co-usage of alcohol and marijuana can adversely affect components
associated with academic performance. Aslanzadeh et al. (2017) indicated that the co-use
of alcohol and marijuana could negatively impact college students’' GPAs. Aslanzadeh et
al. indicated, during a study conducted over two years, that college students who
consume moderate to heavy amounts of alcohol and marijuana initially had lower grade
point averages. Similarly, a study conducted by Cadigan et al. (2018) indicated that
various issues arising from marijuana and alcohol co- usage had been identified.
According to Cadigan et al., there is also a greater likelihood of interpersonal problems
and driving difficulties occurring since such actions have been associated with marijuana
and alcohol co—-usage. Since marijuana and alcohol co-use can adversely affect academic
success and achievement, further studies may be conducted to understand better how
marijuana and alcohol co-use impacts college students' academic achievement and
success. Future studies may help researchers determine if there is a need for combined
marijuana and alcohol prevention, education, and usage programs on college campuses.

Recreational Use: Academic Effects on the College Student

It has been identified that marijuana use can affect academic performance, GPA,

college completion rates, and performance indicators related to the college student. Allen

et al. (2019) indicated that poor academic performance is associated with marijuana use.
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According to Egan et al. (2017), other factors associated with marijuana use include
GPA, academic outcomes, and plans to graduate on time. Egan et al. also indicated that
all marijuana users performed the worst academically and had lower overall GPAs.
Similarly, studies related to the effects of utilizing marijuana have also identified adverse
cognitive effects related to marijuana usage. According to Arria et al. (2015), functions
associated with academic achievement and performance affected by marijuana usage
include learning, processing information, and memory. Arria et al. also indicated that
heavy marijuana usage could affect academic achievement and performance.
Additionally, Arria et al. indicated that first-year students who most frequently used
marijuana skipped more classes and were more likely to underachieve academically.
With the utilization of marijuana being negatively associated with several functions
related to academic achievement and performance, understanding the effects of marijuana
use may have on cognitive abilities may prove beneficial to the college population. With
marijuana usage being linked to poor academic performance and other factors associated
with academic performance, marijuana use effects on undergraduate GPAs must be
considered.

Studies indicated a relationship between marijuana usage and lower
undergraduate and graduate degree completion rates. As indicated by Allen et al. (2019),
marijuana usage can be a barrier to graduation. Arria et al. (2015) also indicated that
marijuana use could lead to skipping, leading to delayed graduations. Similarly, Egan et
al. (2016) indicated a negative association between study time and achievement

motivation while enrolled in college. Egan et al. also indicated that the likelihood of
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college graduation decreases as usage increases. The negative association between
marijuana usage and college completion warrants further investigation. Since negative
associations exist between marijuana use and college completion, future studies at the
state level may help researchers identify if recreational marijuana legalization acts as a
barrier or predictor of college completion.

College student marijuana usage rates are continuing to increase. Marijuana use
can negatively impact the academic achievement of users of all types. Studies have
identified a relationship between marijuana usage and lower grade point averages.
According to Arria et al. (2015), declines in GPA can be predicted by increased
marijuana usage. A study by Egan et al. (2016) identified five marijuana user groups:
non-users, infrequent users, decreasing users, increasing users, and frequent users.
According to Egan et al., all user types had lower GPAs than non-users; non-users
reported higher GPAs than all other users. Increasing usage rates of marijuana by college
students may warrant further studies since academic achievement seems to decline as
college student marijuana usage rates increase. Data from future studies can help
determine if marijuana use is a predictor of collegiate success.

Public Opinion

Recreational marijuana legislation continues to be a controversial topic in the
United States. Currently, 15 states and 3 territories allow marijuana to be utilized for
recreational purposes (NCLS, 2020b). Since the 2020 presidential election, the public
support for recreational marijuana has increased, and so has the number of states that

allow marijuana to be used for recreational purposes (Brenan, 2020; National Conference
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of State Legislatures, 2020b). Studies have indicated that views or opinions on
recreational marijuana legislation vary. According to Kerr and Subbaraman (2016), very
few studies have been published since marijuana legalization became a reality in several
U.S. states. Kerr and Subbaraman also indicated that nationally, support for marijuana
legalization has increased. Kerr and Subberman also indicated that in 2015 marijuana
legalization garnered 58% of Americans' support of marijuana legalization, a Gallup poll
high since its 46-year existence. Similarly, Brenan (2020) indicated that marijuana
legalization support in the United States is at an all-time high of 68% compared to the
past five decades. With support for marijuana legalization, a growing understanding of
how specific populations are affected by marijuana use may prove beneficial to policy
developers during marijuana-related policy development.

Opinions related to marijuana legalization differ in the United States. Brenan
(2020), when assessing 2020 Gallup data, indicated that over half—both males (69%) and
females (66%)—in the U.S. support marijuana legalization. Brenan also indicated that
Democrats and Independents are more vigorous supporters of recreational marijuana
legalization than Republicans. Brenan also indicated that individuals aged 18-29 are the
strongest supporters of marijuana legalization and have the least non-supporters of
marijuana legalization out of all age groups; 30-49, 50-64, 65, and up. Additionally,
Brenan identified that college graduates (76%) and non-college graduates (64%) support
marijuana legalization. Mixed opinions exist about recreational marijuana legalization.
Recent evidence suggests that support for recreational marijuana will continue to increase

across all demographics, with college-aged students being the strongest supporters. With
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data indicating that individuals aged 18-29, in or out of college, are strong supporters of
marijuana legalization, future studies may help inform if significant relationships exist
between recreational marijuana use, legalization, public opinion of marijuana policy, and
academic success.

Most young adult marijuana users do not perceive using marijuana to be harmful.
College students tend to be strong supporters of marijuana legalization. According to
Egan et al. (2016), over sixty percent of young adults do not feel that risks are associated
with regular marijuana use. According to Kerr and Subbaramann (2016), data from a
study conducted on college students from Wisconsin and Washington state indicated that
half (50.6%) of the participants from Wisconsin favored marijuana legalization; similarly,
nearly half (46.3%) of the students from Washington state favored marijuana legalization.
Additionally, a study conducted by Adkins et al. (2018) at a midwestern faith-based
university that assessed the perceptions of marijuana utilization by undergraduate
students indicated that over 50% of the undergraduate population believed that marijuana
should be allowed for recreational purposes, while 90% believed it should be allowed for
medicinal purposes. Adkins et al. also indicated that more than 50% percent of the
undergraduate population felt that marijuana legalization could benefit society and that
they would utilize marijuana more frequently if legalized. With college students being the
majority users of marijuana and strong supporters of marijuana legalization, further
studies may help identify if marijuana use adversely affects academic achievement or
success while identifying a need for health and educational resources geared at safely

utilizing marijuana.
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Since the legalization of marijuana for recreational purposes in Colorado
(Amendment 64) and Washington state (1-502), support for marijuana legalization has not
diminished. Data indicates that support for marijuana legalization continues to increase in
Colorado and Washington state since its legalization in 2012. Kerr and Subbaraman
(2016) indicated that over 25% of voters who voted against legalization in 2012 would
vote to legalize marijuana today. Additionally, Kerr and Subbaraman indicated that if
voters were to vote for marijuana legalization in Washington state today, the vote would
pass with more votes than in the past election. Support for recreational marijuana
legalization in Colorado has not declined since Amendment 64 was passed and made
marijuana legal for recreational purposes. As Kerr and Subbaraman (2016) indicated, like
in Washington state, support for marijuana legalization in Colorado has increased while
opposing views have declined (Marijuana Policy Project, 2021). According to the
Marijuana Policy Project, a poll conducted in 2016 indicated that close to 50 % of the
participants felt that recreational marijuana legalization benefited the community. With
increasing support for marijuana legalization in many states understanding the impacts of
use is a must.

Summary

Since recreational marijuana legalization in Colorado (1-502) and Washington
State (Amendment 64) in 2012, marijuana use has remained an important topic that has
and continues to require significant attention in society. Both support for marijuana
legalization and college student usage rates continue to increase nationally. In addition to

increased marijuana usage rates and acceptance rates, marijuana remains one of the top 2
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utilized illicit substances by college students. With marijuana use being linked to
disparities related to academic achievement and success in college. Recreational
marijuana is legal in 15 states. With many States in the U.S. considering recreational
marijuana legalization, a better understanding of the effects or impacts of marijuana use
on specific populations may benefit the community, policy, developers, institutions of
education, and more.

There are a variety of adverse and beneficial cognitive effects that have been
shown to have a relationship with, be associated with, or correlate with marijuana use;
however, more studies are needed to provide more substantial evidence and a better
understanding of the effects of marijuana use on cognitive functions and abilities.
Adverse effects related to marijuana use include low or below-average academic success
and achievement, higher CUD diagnosis, and increased marijuana and alcohol co-use.
With adverse effects being linked to marijuana use, a better understanding of the subject
matter may help identify what and when education, usage, and prevention information
about marijuana should be made available to the female African American undergraduate
student. Conducting my research provided a better understanding of the effects and
impacts of marijuana use on GPAs. Data from the study may help researchers better
identify if and how African American female undergraduate college students' success and
academic achievement are adversely affected by marijuana use.

Studies on the impacts or effects of marijuana use must be conducted
continuously. Since more states have legalized marijuana for recreational use and since

more states are considering recreational marijuana legalization, understanding the
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impacts or effects of marijuana use may help identify resources that may be needed on
college campuses. Such resources may be used to help ensure that recreational marijuana
legalization does not adversely affect any population, African American, Hispanic,
White, Native American, and others. Limited but significant data indicated relationships
between several variables related to or used to gauge collegiate academic success or
achievement. With existing relationships between marijuana use, academic success and
achievement, cannabis use disorder diagnosis, and the co-use of marijuana and alcohol,
understanding how such factors affect female African American college students may
help researchers determine if college campuses lack sufficient resources. Resources may
be used to inform students about marijuana risks and harms, instruct students on how to
use marijuana properly, or deter improper or illegal marijuana use. By examining GPA
and usage data from the ACHA National College Health Assessment survey, literature
gaps about the relationship between marijuana use by African American females on
undergraduate GPAs was addressed. Data from the study provided in-depth needed
literature that may be of use to researchers when determining the effects of marijuana use
GPA s to identify the appropriate measures to utilize when addressing adverse effects that

marijuana use can or may have on populations in the collegiate environment.
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Chapter 3: Research Method

Introduction

Grade point averages of undergraduate African American females are
significantly lower than white females. Additionally, graduation rates are significantly
lower as well. The National Center for Education Statistics (2019) indicated that
undergraduate African American females performed better than males while enrolled in
undergraduate studies; however, compared to white females, African American females
underperform. Researchers including Arria et al. (2015), Cadigan et al. (2018), Finn
(2012), and Marwaha and Patel (2020) have linked poor academic success, lower grades,
and other factors used to gauge academic success to marijuana use. Amendment 64
(Colorado) and 1-502 (Washington State) legalized marijuana for recreational purposes in
2012; other states would soon follow. With legalization came greater access to marijuana;
presumably, adverse academic effects are likely to be linked to marijuana use. Alas and
Hansen (2021) indicated that Colorado, Washington State, 17 other states, Washington
D.C., and Guam had approved marijuana use for recreational purposes. Given the shift in
attitudes and marijuana policy, understanding the impacts of recreational marijuana use
may better help researchers identify and understand the relationship, if any exists,
between marijuana use and undergraduate GPAs of the female African American
undergraduate population.

The purpose of this quantitative study was to explore if marijuana use has been a
factor in academic success, particularly in GPAs. This chapter thoroughly analyzed the

correlation research design used to approach the research and the methodology and
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processes used to examine the effect of marijuana use on female African American
undergraduate students' GPAs. A correlation test was used to examine further data
collected from students located in colleges in the United States. Data collected reveal a
relationship between marijuana use and low undergraduate GPAs of African American
females.

Research Design and Rationale

Variables used for this research include independent, dependent, and control
variables. Variables for the study are the following. How often the student has used
marijuana served as the independent variable, undergraduate GPAs of African American
females served as the dependent variable during the testing phase of the study, and
control variables utilized were sex, institution type, and race. With recreational marijuana
legalization being one of the most controversial topics in the U.S., examining data
collected from the ACHA National College Assessment Survey database utilizing a
quantitative method while controlling for other variables may help researchers better
understand the relationship between marijuana use and grade point averages of African
American women.

Quantitative research allows researchers to utilize numerical data to evaluate,
explore, examine, and analyze topics, issues, policies, and concerns. Quantitative
research is a process in which preexisting statistical data is manipulated utilizing
statistical computing programs, methods, or techniques. The goal of quantitative research
is to identify the relationship between independent and dependent variables within a

defined population (University of Southern California, 2021). After accessing available
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secondary data, a quantitative approach was taken in my research to explore further if
marijuana use adversely impacted the grade point averages of undergraduate African
American female students. With marijuana being one of the most utilized substances by
college students (Arria et al., 2015), utilizing a quantitative approach for the research may
aid in the quest for a better understanding of the effects of marijuana use on
undergraduate GPAs of African American women. My research may help corroborate a
relationship between marijuana use and test assumptions of traditionally lower GPAs and
academic outcomes for undergraduate African American women. Utilization of a
quantitative design may yield statistical data/results that may help better understand if
and what kind of relationship exists between marijuana use and undergraduate
completion rates of African American females.

A guantitative correlation research design was utilized because it allowed data to
be generated that may help direct policy to identify better and address negative
consequences related to or associated with the use of marijuana by undergraduate African
American undergraduate students, which happen to represent and is included in the group
identified as the predominant users of the substance on college campuses. Correlation
studies identify relationships but not causation (Chiang et al., n.d.). A correlation research
design worked best for my research because it allowed for data to be compared to assess
better the relationship between marijuana use and the study population. Utilizing a
guantitative correlation research design allowed me to explore if marijuana utilization by
African-American undergraduate female students in the U.S. adversely affected their

GPAs. GPAs and marijuana use data about other races was also examined. Utilizing a
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quantitative study with a correlation research design allowed for statistical data to be
thoroughly examined and tested. Literature on the topic appeared limited; for example,
see the work by Borcherding (2016), Cowan et al. (n.d.), and Fisher (2018), which
addressed college students' perception of marijuana use, academic differences between
users and non-users, grades, and overall academic success. Such studies indicated that
college students tend to think positively about marijuana use. Additionally, Borcherding
(2016) indicated that significant correlations between marijuana use and academic
involvement, which refers to skills that include completing class and homework,
studying, and participating in class, did not exist. Borcherding (2016) also indicated
significant positive academic differences between users and non-users of marijuana exist.
In a quantitative study, Coco (2017) demonstrated that grade averages decreased when
marijuana use increased. The lack of extensive research on outcomes and use indicates
that further studies are warranted. Examination of statistical data about undergraduate
African American female GPAs in the US utilizing a quantitative research design may
help contribute to the literature about the relationship between African American female
academic performance and marijuana usage.
Methodology

The target population for the study is African-American undergraduate female
college students. Data about the targeted population was collected from the ACHA
National College Health Assessment archived data set files. Data collected provided
insight into whether lower undergraduate GPAs of female African Americans are related

to marijuana use. A specific stratified sampling process was utilized to identify
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appropriate individuals for the study. Careful utilization of stratified sampling to conduct
the study helped ensure that the data would be most representative of the African
American female undergraduate college population. Stratified sampling helped ensure
that those participating in the study met the specific criteria required to participate.
McCombes (2019) indicated that stratified sampling allows researchers to examine
groups based on specific characteristics. Advantages of stratified sampling include being
cost and time-effective and being, in some cases, the best option because of limited data
and choice. Stratified sampling allowed for a specific study population to be thoroughly
examined to identify the effects of marijuana use on undergraduate African-American
female college students' GPAs.

A correlation test was used for testing. Chiang et al. (n.d.) indicated that
correlation tests allow for two variables to be measured to assess the relationship between
the two; independent variables cannot be manipulated. In the study, the utilization of a
correlation test to determine and identify the relationship between marijuana use and
lower GPAs of undergraduate African-American females was appropriate and rendered
results suitable enough to address the research question. The Alpha level was set at the
.05 standard, indicating that | accepted that there is a 5% chance that the test results
occurred by chance. The effect size was identified. Effect size calculations indicated that
out of a population of 426,259, at least 384 surveys or more must be evaluated, within
each racial group, to yield a confidence level of 95% with a margin of error of 5%.

Additionally, the p-value was identified as well.
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Secondary data was used for my research. Appropriate permissions were gained
to obtain data. Data about GPAs and marijuana usage rates of undergraduate females
were collected from the ACHA National College Health Assessment archived data files.
SPSS was used during the study to perform a correlation test.

Threats to Validity

A correlation research design was used to conduct the study. Data collected by the
ACHA from a national sample of human participants were involved. Both internal and
external threats to validity were considered. Internal threats that were considered include
that there may be a lack of or limited data, primarily since controversy still exists about
marijuana use. Another internal validity threat | considered is that some participants may
not have answered all the questions honestly. External variables considered during the
study include low population validity. Although growing access to marijuana is a reality
in all states, population validity must be considered since not all populations are under
the same laws. Another external validity threat that was considered is ecological validity.
Similar settings in which the study examines the targeted population are where the
findings can be generalized to the population. Situation effects must also be considered.
To address mentioned threats, testing of a large sample size of the sample group
occurred. | also considered that since opinions about marijuana use have changed over
time, so have usage rates and acceptance rates. My research was conducted so that
duplication and replication could occur to strengthen generalizability. Ethical procedures

were followed during the study. No conflicts of interest nor ethical concerns exist.
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Summary

With increasing marijuana use occurring across colleges in the United States,
there is a need to explore further how marijuana use affects undergraduate GPAs of a
class ranked near the bottom when evaluating completion rates of undergraduate females-
African American women. A quantitative correlation study is necessary to assess best the
relationship between marijuana use and the given study population. Conducting this
quantitative correlation research study helped further clarify how and if there is a
relationship between marijuana usage and GPAs of undergraduate studies by African
American females. To further explore and examine the effects of marijuana usage on
GPAs of undergraduate African American females running a correlation test rendered
data that provided needed knowledge. Utilization of the statistical analysis program SPSS

yielded detailed results that either rejected or accepted the null hypothesis.
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Chapter 4: Results
Introduction

Marijuana use is prevalent among college students and continues to be a topic of
great importance. According to the National Institute of Health (2021), marijuana use
among college students has continuously increased over the past five years (National
Institute of Health, 2021). With usage rates continuing to increase, understanding if
marijuana use impacts the GPAs of undergraduate female students remains essential.
According to Libassi (2018), African American females are the least likely to complete
their undergraduate studies (Libassi, 2018). With studies such as Libassi (2018), Dundar
et al. (2017), and Marwaha and Patel (2020) indicating that African American female
students perform worst at undergraduate institutions in the United States, the results of
my research may prove to be beneficial when determining if usage restrictions need to be
implemented at the collegiate level to promote improving GPAs. My research will help
researchers determine if a negative relationship exists between marijuana use and GPAS
of undergraduate female students.

My research aimed to determine if a relationship between marijuana use and
lower GPAs of females exists in undergraduate institutions in the United States. Data
from the American College Health Association - National College Health Association,
was examined using a multiple linear regression test on SPSS. The dependent variable in
the study was the GPAs of undergraduate students. Controlling for gender, the

independent variables in the study were marijuana usage rates and the following races
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African American, White, Hispanic/Latino/a, Asian or Pacific Islander, Biracial or
Multiracial, American Indian, Alaskan Native, or Native Hawaiian, and other. The
research questions and hypothesis questions related to the research are the following:

Hol — Marijuana use has not had a significant effect on female African American
GPAs.

Hal — Marijuana use has had a significant effect on female African American
GPA:s.

Research question: To what extent has marijuana use influenced female White
college-level GPAs?

Hol — Marijuana use has not had a significant effect on female White GPAs.

Hal — Marijuana use has had a significant effect on female White GPAs.

Research question: To what extent has marijuana use influenced female
Hispanic/Latino/a college-level GPAs?

Hol — Marijuana use has not had a significant effect on female Hispanic/Latino/a
GPAs.

Hal — Marijuana use has had a significant effect on female Hispanic/Latino/a
GPA:s.

Research question: To what extent has marijuana use influenced female Asian or
Pacific Islander college-level GPAS?

Hol — Marijuana use has not had a significant effect on female Asian or Pacific

Islander GPAs.
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Hal — Marijuana use has had a significant effect on female Asian or Pacific
Islander GPAs.

Research question: To what extent has marijuana use influenced female Other
college-level GPAs?

Hol — Marijuana use has not had a significant effect on female Other GPAs.

Hal — Marijuana use has had a significant effect on female Other GPAs.

Research question: To what extent has marijuana use influenced college-level
GPAs?

Hol — Marijuana use has not had a significant effect on female American Indian,
Alaskan Native, or Native Hawaiian GPAs.

Hal — Marijuana use has had a significant effect on female American Indian,
Alaskan Native, or Native Hawaiian GPAs.

Research question: To what extent has marijuana use influenced female Biracial
or Multiracial college-level GPAs?

Hol — Marijuana use has not had a significant effect on female Biracial or
Multiracial GPAs.

Hal — Marijuana use has had a significant effect on female Biracial or Multiracial
GPAs.

To examine the relationship between marijuana usage rates and female
undergraduate GPAs in the United States, secondary data was obtained from the ACHA-
NCHA yearly survey conducted from Fall 2015-Spring 2019. The remaining information

presented in this chapter addressed data collection, data analysis, and testing results.
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Data Collection

Secondary data from the American College Health Association — National
College Health Association was requested and required to conduct my research. The
requested data was obtained from the ACHA-NCHA yearly survey (Fall ‘15-Spring <19).
The first step of the data collection process required me to complete and submit a data
use permission letter, which was done on 07/07/2021. | was granted access and
permission to utilize the data on 01/07/2022. The study proceeded without complications.
Baseline Description of the Sample

The data examined represents answers related to undergraduate GPAs and
marijuana use by undergraduate females who participated in the American College
Health Association — National College Health Association yearly survey (Fall <15 —
Spring 19). Data was filtered only to include the responses of undergraduate female

students. Table 1 describes the sample utilized for the study.

Table 1

Frequency Statistics

American Indian,

Race/ ) Hispanic or  Asian or Pacific . Biracial or
Ethnicity ~ White  Black . Alaskan Native, or o Other
Latino/a Islander ) B Multiracial
Native Hawaiian
N Valid 426259 426259 426259 426259 426259 426259 426259
Missing 166 166 166 166 166 166 166
Sum 280179 24146 61150 62477 8103 19663 11376

Notes. N = 426359
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Table 2 displays the mode, median, mean, and sum of GPAs of undergraduate
females who participated in the surveys. GPAs were represented as followed 1 = A, 2 =

B,3=C,4=D/F,and 5 = N/A.

Table 2

GPA Frequency

N Valid 420271
Missing 6154

Mean 1.7126

Median 2.0000

Mode 1.00

Std. Deviation .83082

Minimum 1.00

Maximum 5.00

Note. Avg. GPA = 2 or the letter grade B

Demographics of the Sample

The sample used for the study consisted of seven different race categories, which
were only undergraduate females. The total number of participants that made up the
sample is 426,259. Of the sample, 65.7% were white, 5.7% were black, 14.3% were
Hispanic or Latino/a, 14.7% were Asian or Pacific Islander, 1.9% were American Indian,
Alaskan Native, or Native Hawaiian, 4.6% were Biracial or Multiracial, and 2.7% were
other (n = 426,259). The data was retrieved from willing undergraduate females who
participated in the ACHA-NCHA yearly survey (Fall 2015-Spring 2019). Sampling was
used to isolate the needed sample to focus only on undergraduate females. The sample
seemed to be representative of the undergraduate female college population based on data

examined by the National Center for Education Statistics (NCES, 2020). With data
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rendered from testing being significant, a relationship between marijuana use and GPAs
exists. A future study with more variables, such as study marijuana type (Indica, Sativa,
CBD, CBG), time, study time, and sleep time, would help researchers better determine
and identify other variables that may play more significant roles in influencing the GPAs
of undergraduate female students. Additionally, a study that includes males will render
valuable data about the impact of marijuana use and other variables on GPAs in
undergraduate universities.
Data Cleaning and Assumptions

SPSS was utilized to filter the data for female-only cases. After filtering for
female subjects, only cases in which the respondent was female were utilized for testing.
Assumption testing was also conducted, and all eight assumptions were met. The
homoscedasticity assumption was met (Figures 1-8). The data values were spread out
evenly and could not be predicted. The assumption of linearity was met (Figure 9), and a
negative relationship was identified. SPSS also identified missing cases and excluded
them from the study. The data were filtered to include only women. Stratified sampling
was utilized to isolate the necessary variables for testing because it allows researchers to
examine groups based on specific characteristics. Descriptive statistics were used to
identify outliers, and no outliers existed. The data was cleaned after obtaining the data
from the American College Health Association — National College Health Association

(ACHA-NCHA).
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who participated in the ACHA-NCHA yearly survey (Fall ‘15-Spring 19).
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Figure 3

Partial Regression Plot 3
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Note: Figure 4 indicates that homoscedasticity exists. The dependent and independent variable data values
were spread out evenly and could not be predicted. Source: Author’s analysis of the undergraduate females
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Partial Regression Plot 6
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Note: Figure 6 indicates that homoscedasticity exists. The dependent and independent variable data values

were spread out evenly and could not be predicted. Source: Author’s analysis of the undergraduate females
who participated in the ACHA-NCHA yearly survey (Fall ‘15-Spring 19).
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Figure 7

Partial Regression Plot 7
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Note: Figure 7 indicates that homoscedasticity exists. The dependent and independent variable data values
were spread out evenly and could not be predicted. Source: Author’s analysis of the undergraduate females
who participated in the ACHA-NCHA yearly survey (Fall ‘15-Spring “19).
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Figure 8

Partial Regression Plot 8

Dependent Variable: Recoded GPA
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Note: Figure 8 indicates that homoscedasticity exists. The dependent and independent variable data values

were spread out evenly and could not be predicted. Source: Author’s analysis of the undergraduate females
who participated in the ACHA-NCHA yearly survey (Fall ‘15-Spring 19).



68
Figure 9

Scatterplot

Dependent Variable: Recoded GPA
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Note: Figure 9 indicates that the assumption of linearity was met. A negative relationship was identified.
Source: Author’s analysis of the undergraduate females who participated in the ACHA-NCHA yearly
survey (Fall “15-Spring “19).

Results

Crosstab Analysis

When examining the variables Approximate GPA (A, B, C, D, DF, and N/A),
Race/Ethnicity (Black, American Indian, Alaskan Native, or Native Hawaiian, Hispanic
or Latino/a, Biracial or Multiracial, Asian or Pacific Islander, White, and other), and Last
30 days Marijuana (pot, weed, hashish, hash oil) (Never used, Have used, but not in last
30 days, 1-2 days, 3-5 days, 6-9 days, 10-19 days, 20-29, Used daily), crosstab analysis
indicated that A's and B's were the most achieved GPA across each race when examining
Last 30 days Marijuana (pot, weed, hashish, hashish oil) usage rates (N=285985).

Crosstab analysis also indicated that D/F’s were the least achieved GPA across each race



69

when examining Last 30 days' Marijuana (pot, weed, hashish, hashish oil) usage rates.
C’s were the third most achieved GPA across each race when examining Last 30 days
Marijuana (pot, weed, hashish, hashish oil) usage rates. B’s were the most achieved GPA
across each race when examining Last 30 days Marijuana (pot, weed, hashish, hashish
oil) usage rates of daily users. Finally, A’s were the most achieved GPA across every
race except Black, Hispanic or Latino/a, and American Indian, Alaskan Native, or Native
Hawaiian females when examining Last 30 days Marijuana (pot, weed, hashish, hashish
oil) usage rates of those who have never used marijuana.

Undergraduate white females represented the most significant portion of the
sample population (N=190,827). Crosstab analysis shows that overall A’s (51.4%),
followed by B’s (40.5%), and C’s (6.2%) were the most achieved GPA by white female
undergraduate students. Crosstab analysis also indicated that B’s, as opposed to A’s, were
the most achieved GPA, except for users who Never used, Have used but not in last 30
days, and users who used 1-2 days ago. When examining GPAs and Last 30 days
Marijuana (pot, weed, hashish, hashish oil) usage rates, crosstab analysis also indicated
that daily users (N=4740) had the most significant number of individuals to achieve a
GPA of D/F (0.9%) when compared to other users. When examining GPAs and Last 30
days Marijuana (pot, weed, hashish, hashish oil) usage rates, crosstab analysis also
indicated that those who Never used (N=109,730), when compared to other users, had the
most significant number of individuals to achieve a GPA of A (54.5%).

Hispanic or Latino/a undergraduate females represented the second largest portion

of the sample population (N=42,933). Crosstab analysis shows that overall, B’s (51.2%),
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followed by A’s (30%), and C’s (15%) were the most achieved GPA by Hispanic or

Latino/a undergraduate female students. Additionally, crosstab analysis indicated that
B’s, as opposed to A’s, were the most achieved GPA for all user types. When examining
GPAs and Last 30 days Marijuana (pot, weed, hashish, hashish oil) usage rates, crosstab
analysis also indicated that Daily users (N=1157), when compared to other users, had the
most significant number of individuals to achieve a GPA of D/F (1.9%). When
examining GPAs and Last 30 days' Marijuana (pot, weed, hashish, hashish oil) usage
rates, crosstab analysis also indicated that those who Never used (N=25,561), when
compared to other users, had the most significant number of individuals to achieve a
GPA of A (31.5%).

Asian or Pacific Islander undergraduate females represented the third largest
portion of the sample population (N=39,344). Crosstab analysis shows that overall A's
(47.8%), followed by B's (41.0%), and C's (7.4%) were the most achieved GPA by Asian
or Pacific Islander undergraduate female undergraduate students. Crosstab analysis
indicated that B's, as opposed to A's, were the most achieved GPA except for users who
Never used or Have used but not in the last 30 days. When examining GPAs and Last 30
days' Marijuana (pot, weed, hashish, hashish oil) usage rates, crosstab analysis also
indicated that Daily users (N=381), when compared to other users, had the greatest
number of individuals to achieve a GPA of D/F (1.6%). When examining GPAs and Last
30 days' Marijuana (pot, weed, hashish, hashish oil) usage rates, crosstab analysis also
indicated that those who Never used (N=28,448), when compared to other users, had the

most significant number of individuals to achieve a GPA of A (50.6%).
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Black undergraduate females represented the fourth largest portion of the sample
population (N=17,115). Crosstab analysis shows that overall, B's (49.4%), followed by
A's (28.6%), and C's (16%) were the most achieved GPA by black undergraduate female
students. Crosstab analysis indicated that B's, as opposed to A's, were the most achieved
GPA by all user types. When examining GPAs and Last 30 days Marijuana (pot, weed,
hashish, hashish oil) usage rates, crosstab analysis also indicated that individuals who
used marijuana in the past 6 — 9 days (N=386), when compared to other users, had the
most significant number of individuals to achieve a GPA of D/F (3.1%). When
examining GPAs and Last 30 days, Marijuana (pot, weed, hashish, hashish oil) usage
rates crosstab analysis also indicated that those who Never used (N=10,573), when
compared to other users, had the most significant amount of individuals to achieve a GPA
of A (30.9%).

Biracial or Multiracial undergraduate females represented the fifth largest portion
of the sample population (N=14,176). Crosstab analysis shows that overall, B's (45.1%),
followed by A's (41.3%), and C's (10.1%) were the most achieved GPA by biracial or
Multiracial undergraduate female students. Crosstab analysis indicated that B's, as
opposed to A's, were the most achieved GPA except for users who Never used marijuana.
When examining GPAs and Last 30 days Marijuana (pot, weed, hashish, hashish oil)
usage rates, crosstab analysis also indicated that Daily users (N=559), when compared to
other users, had the most significant number of individuals to achieve a GPA of D/F
(2.7%). When examining GPAs and Last 30 days Marijuana (pot, weed, hashish, hashish

oil) usage rates, crosstab analysis also indicated that those who Never used (N=7,279),
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when compared to other users, had the most significant number of individuals to achieve
a GPA of A (45.2%).

American Indian, Alaskan Native, or Native Hawaiian undergraduate females
represented the sixth largest portion of the sample population (N=5,847). Crosstab
analysis shows that overall, B's (48.1%), followed by A's (35.8%), and C's (12.7%) were
the most achieved GPA by American Indian, Alaskan Native, or Native Hawaiian
undergraduate female students. Crosstab analysis indicated that B's, as opposed to A's,
were the most achieved GPA for all user types. When examining GPAs and Last 30 days'
Marijuana (pot, weed, hashish, hashish oil) usage rates, crosstab analysis also indicated
that Daily users (N=233), when compared to other users, had the most significant number
of individuals to achieve a GPA of D/F (2.1%). When examining GPAs and Last 30 days
Marijuana (pot, weed, hashish, hashish oil) usage rates, crosstab analysis also indicated
that those who Never used (N=3,043), when compared to other users, had the greatest
number of individuals to achieve a GPA of A (39.4%).

Those classified as Other undergraduate females represented the seventh largest
portion of the sample population (N=6,626). Crosstab analysis shows that overall A's
(43.1%), followed by B's (42.7%), and C's (9.2%) were the most achieved GPA by
females classified as Other undergraduate female students. Crosstab analysis indicated
that B's, as opposed to A's, were the most achieved GPA for all user types. When
examining GPAs and Last 30 days' Marijuana (pot, weed, hashish, hashish oil) usage
rates, crosstab analysis also indicated that Daily users (N=222), when compared to other

users, had the most significant number of individuals to achieve a GPA of D/F (1.8%).
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When examining GPA's and Last 30 days Marijuana (pot, weed, hashish, hashish oil)

usage rates crosstab analysis also indicated that those who Never used (N=4,232), when
compared to other users, had the greatest number of individuals to achieve a GPA of A
(45.5%).
Multiple Linear Regression Test

To examine if a relationship exists between lower GPAs and marijuana use, the
dependent variable (GPA) and independent variables (Race/Ethnicity-Other, Last 30
days-Marijuana (pot, weed, hashish, hash oil), Race/Ethnicity-Black, Race/Ethnicity-
American Indian, Alaskan Native, or Native Hawaiian, Race/Ethnicity-Hispanic or
Latino/a, Race/Ethnicity-Biracial or Multiracial, Race/Ethnicity-Asian or Pacific Islander,
Race/Ethnicity-White, and other) were measured using Multiple Linear Regression
testing. Results of the model summary (Table 3) indicate the following: 0.043 represents
the R Square value which suggests that 4.3% of the variance in the dependent variable
(GPA) can be predicted from the independent variables (Race/Ethnicity-Other, Last 30
days-Marijuana (pot, weed, hashish, hash oil), Race/Ethnicity-Black, Race/Ethnicity-
American Indian, Alaskan Native, or Native Hawaiian, Race/Ethnicity-Hispanic or
Latino/a, Race/Ethnicity-Biracial or Multiracial, Race/Ethnicity-Asian or Pacific Islander,
Race/Ethnicity-White) which is low. Based on the low R Square value (R Square =
4.3%), other variables such as marijuana type, study time, socioeconomic factors, years
of usage, and other variables may have a stronger relationship and impact on the GPAs of
undergraduate female students on university campuses in the United States. The value of

the Adjusted R Square is 0.043 (4.3%)
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Table 3

Model Summary

Std. Error
R Adjusted R of the Durbin-
Model R Square  Square Estimate Change Statistics Watson
R Square F Sig. F
Change Change dfl df2 Change
1 207 .043 .043 .80219 .043 1603565 8 285976 .000 1.925

Note. The value of the Adjusted R Square is 0.043 (4.3%)

The Anova table (Table. 4) indicates 8 df (degrees of freedom). The table also
indicated a Sig. Value of .000, which is lower than the 0.05 alpha level, concluding that
the independent variables reliably predict the dependent variable GPA. The results
indicated that the variables account for significant variance in the female undergraduate
GPAs. The overall regression model was statistically significant and a good fit, F(8, 285,
976) = 1,603.57, p<0.05, R? = .043. The independent variables as a group can be used to

predict female undergraduate GPAs.

Table 4

ANOVA Table
Model Sum of Squares df Mean Square F Sig.

1 Regression 8255.248 8 1031.906 1603.565 .000P
Residual 184027.658 285976 .644
Total 192282.906 285984

Notes. P<0.05

The coefficient table (Table 5) indicated p values less than the alpha value set at
the standard of 0.05. Testing, however, did identify a p-value of 0.04 for the independent

variable Race/Ethnicity, Biracial or Multiracial. Testing indicated that all independent
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variables are predictors of the GPAs of female undergraduate students. Each independent

variable accounts for a significant amount of unique variance in the GPAs of

undergraduate female students. Each variable accounts for a specific amount of variance

in GPAs of female undergraduate students that the other variables do not. The results of

the test are statistically significant.

Table 5
Coefficients
95.0%
Unstandardized ~ Standardized Confidence Collinearity
Coefficients Coefficients Interval for B Correlations Statistics
Std. Lower Upper Zero-
Model B Error Beta t Sig. Bound Bound order Partial Part Tolerance VIF
(Constant) 1.719 .005 314.325 .000 1.708 1.730
Last 30 days- .036 .001 .071 38.485 .000 .034 .038 .068 .072 .070 .990 1.010
Marijuana (pot,
weed, hashish,
hash oil)
Race/Ethnicity- -200 .005 -115 -38.634 .000 -211  -190 -158 -.072 .071 377 2.654
White
Race/Ethnicity- 254 .007 .074 34.003 .000 .240 269 .106  .063 .062 715 1.399
Black
201 .006 .087 36.329 .000 .190 211 133 .068 .066 579 1.728
Race/Ethnicity- -.057 .006 -.024 -9.503 .000 -069 -045 .005 -.018 - 523 1.910
Asian or Pacific .017

Islander
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Race/Ethnicity- 122 011 .020 11.088 .000 100 143 .028  .021 .020 .993 1.007
American

Indian, Alaskan

Native, or

Native

Hawaiian

Race/Ethnicity- -.020 .007 -.005 -2.869 .004 -.034 -006 .025 -.005 - .968 1.033
Biracial or .005

Multiracial

Race/Ethnicity- .042 .010 .008 4.020 .000 021  .062 .021 .008 .007 932 1.073

Other
Notes. All p values were less than the alpha value set at the standard of 0.05. Testing, however, did identify a p-value of
0.04 for the independent variable Race/Ethnicity, Biracial or Multiracial.

Summary

After analyzing the data using a multiple linear regression test, | rejected the null
hypothesis (Marijuana use has not had a significant effect on undergraduate female
GPAs). The following results were yielded after testing:

The coefficient table (Table 5) indicates that a one-unit increase in Last 30 days-
Marijuana (pot, weed, hashish, hash oil) results in a .036 increase in the dependent
variable GPA. The findings are significant at .000. The null hypothesis can be rejected
because .000 < p-value .05. The coefficient table (Table 5.) indicates that a one-unit
increase in Last 30 days-Marijuana (pot, weed, hashish, hash oil) results in a .200
decrease in the dependent variable GPA for females who are Race/Ethnicity-White. The
findings are significant at.000 The null hypothesis can be rejected because .000 < p-value
.05. The coefficient table indicates that a one-unit increase in Last 30 days-Marijuana
(pot, weed, hashish, hash oil) results in a .254 increase in the dependent variable GPA for

females who are Race/Ethnicity-Black. The null hypothesis can be rejected because .000
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< p-value .05. The coefficient table (Table 5.) indicates that a one-unit increase in Last 30
days-Marijuana (pot, weed, hashish, hash oil) results in a .201 increase in the dependent
variable GPA for females who are Race/Ethnicity-Hispanic or Latino/a. The null
hypothesis can be rejected because .000 < p-value .05. The coefficient table (Table 5)
indicates that a one-unit increase in Last 30 days-Marijuana (pot, weed, hashish, hash oil)
results in a .057 decrease in the dependent variable GPA for females who are
Race/Ethnicity-Asian or Pacific Islander. The findings are significant at .000. The null
hypothesis can be rejected because .000 < p-value .05. The coefficient table (Table 5)
indicates that a one-unit increase in Last 30 days-Marijuana (pot, weed, hashish, hash oil)
results in a .122 increase in the dependent variable GPA for females who are
Race/Ethnicity-American Indian, Alaskan Native, or Native Hawaiian. The findings are
significant at .000. The null hypothesis can be rejected because .000 < p-value .05. The
coefficient table indicates that a one-unit increase in Last 30 days-Marijuana (pot, weed,
hashish, hash oil) results in a .020 decrease in the dependent variable GPA for females
who are Race/Ethnicity-Biracial or Multiracial. The findings are significant at .004. The
null hypothesis can be rejected because .000 < p-value .05. The coefficient table indicates
that a one-unit increase in Last 30 days-Marijuana (pot, weed, hashish, hash oil) results in
a .042 increase in the dependent variable GPA for females who are Race/Ethnicity-other.
The findings are statistically significant at .000. The null hypothesis can be rejected
because .000 < p-value .05.

Overall testing showed significant relationships between the independent

variables as a group or individually and the GPAs of undergraduate female students.
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Testing results indicated that each variable contributes a unique variance when predicting
the GPAs of undergraduate female students. Of the independent variables, all
independent variables had a positive relationship with the dependent variable except the
independent variable, Ethnicity/Race-White. Overall, B's were the most prevalent GPA
across all user types and races. F's were the least achieved grade across all user types.
Multiple linear regression tests identified that the model was a good fit for testing.
Significant relationships were identified both individually and as a group. The
implications of the findings will be discussed further in Chapter 5. | will elaborate further
on the purpose of my research, recommendations, and what social change implications

can be gathered from the study.



79

Chapter 5: Discussion, Conclusions, and Recommendations
Introduction

My research examined the relationship between marijuana use and academic
GPAs of undergraduate female students, exploring whether marijuana use contributed to
the GPAs of undergraduate African American females, which traditionally rank near the
bottom. The study examined secondary data from the American College Health
Association-National College Health Association (ACHA-NCHA) and was obtained
from the ACHA-NCHA yearly survey (fall 2015-spring 2019). The first step of the data
collection process was completing and submitting a data use permission letter. | was
granted access and permission to utilize the data on January 7, 2022. After analyzing the
data using multiple linear regression testing, the analysis demonstrated a significant
relationship between marijuana use and GPAs of undergraduate females.

Interpretation of the Findings

Limited studies exist related to the analysis of the relationship between marijuana
use and academic achievement, specifically GPAs; findings from studies have yielded
similar and differing results. A Washington State University cross-sectional study
conducted by Cowan et al. (2017) and a 2018 national survey on drug use and health
(U.S. Department of Health and Human Services, 2018) indicated that marijuana usage
rates of females had increased significantly. Adumene (2018), Cowan et al. (2017), and
Ensminger and Green (2006) focused on use, not education outcomes, and did not discuss

significant relationships between marijuana use and academic achievement. My research
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extended knowledge in the discipline by further examining the relationship between
marijuana use and the GPAs of female undergraduate students by race.
Marijuana Usage Frequency and Undergraduate Female GPAs

Studies such as Adumene (2018), Arria et al. (2015), Cadigan et al. (2018),
Cowan et al. (2017), Ensminger and Green (2006), and Marwaha and Patel (2020),
though limited, have yielded significant results related to the relationship between
academic success and marijuana use by undergraduate female students. The results of my
research indicated that marijuana use is a significant predictor of GPA. Consistent with
results from Adumene (2018), Cowan et al. (2017), and Ensminger and Green (2006), my
research results, which focused primarily on undergraduate female students, indicated
that daily marijuana users across all races were more likely to achieve a GPA of D/F. In
contrast, non-users were most likely to achieve a GPA of A.

Studies, including Arria et al. (2015), Cadigan et al. (2018), and Marwaha and
Patel (2020), have illustrated how marijuana use affects cognitive abilities, cannabis
usage disorder, usage rates, academic achievement, and college student graduation rates.
Consistent with the results above, my research indicated that, with marijuana use being
utilized as the predictor of undergraduate GPAs of females, daily users were most likely
to achieve a GPA of D/F. When examining daily users, my results also indicated that,
overall, A grades were achieved mainly by White (51.4%) undergraduate females and
were least achieved by most African American (28.6%) females. A GPA of F was
achieved mainly by African American females (3.1%) and least by White (0.9%) female

undergraduate students. My research also identified that African American females had
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the most significant number of undergraduate female students to achieve a GPA of D/F
(3.1%).

My research extended knowledge in the discipline by further examining the
relationship between marijuana use and GPAs of female undergraduate students by race
and by providing information that identified a significant relationship between marijuana
use and GPAs of undergraduate female students. The study indicated that marijuana use
is a significant predictor of GPAs; however, other variables should be considered. The
study’s findings further indicated that marijuana use is associated with lower GPAs and
that marijuana use may negatively impact the success and achievement of undergraduate
female students of all races, more so undergraduate African American females.

Limitations of the Study

The primary strength of my research was that it was large and conducted using a
population representative of the undergraduate female population. The sample data was
collected from yearly surveys conducted by the ACHA-NCHA. Despite these benefits,
generalization issues exist. Since this is the first study of its kind, it is essential to note
that population discrepancies exist. For one, all colleges in the United States did not
participate in the study, and population discrepancies at the universities that participated
existed during the study. For example, males were excluded from the study, ages were
not considered when looking at the sample population, and populations at each institution
differed, which was another generalization issue. Access to data was limited during the
study. There is also a lack of data about marijuana use and its effects on GPAs at the

collegiate level. The data may have been biased, being that it was self-reported data.
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Epidemiological factors, which could serve as variables, such as alcohol use, other drug
use, marijuana use start date, study time, sleep, and other possible predictor variables,
were not utilized in the study; however, other relationships may exist and may be more
significant predictors of GPAs of undergraduate females than marijuana use. Future
studies adding more predictors may yield direct results that may benefit marijuana policy
in the US.

Crosstabs and multiple linear regression technigues were used to assess the data.
Though the method yielded significant data, other techniques may also yield significant
data. The hypothesis of the study, developed from examining self-reported data, yielded
results of the study that were interpreted for the study’s context and a deeper
understanding of the impacts of marijuana use on GPAs; however, results may be
interpreted in other manners.

Recommendations

A large sample representative of the female undergraduate population was used to
examine the effects of the predictor variable, marijuana use, on the GPAs of
undergraduate female students. The study failed to identify female students who fall
within the traditional age range of undergraduate female students. To improve the study,
including the traditional age ranges (18-25) of undergraduate students as a variable to
examine more thoroughly those female students who are classified as undergraduate
students may lead to more significant findings. Another recommendation to improve the
study is to identify if the student used alcohol or other drugs. With alcohol being one of

the top two substances used by college students, alcohol use combined with marijuana
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use may be identified as a significant predictor of undergraduate GPAs of female
students. Focusing specifically on states where marijuana has been legalized may benefit
a future study by rendering results that may help researchers identify if legalization
impacts use, thus negatively impacting the GPAs of undergraduate female students. In
addition to adding alcohol and other drugs as predictors of undergraduate GPAs, utilizing
predictor variables such as study time, marijuana usage duration, sleep time,
socioeconomic status, years of usage, parents’ usage history, reasons for use, and other
factors that have been noted to affect academic success may also benefit future studies.
Further experimental studies are needed to assess better the impact of marijuana use on
undergraduate GPAs and academic achievement.
Implications

The results yielded from my research can strengthen social change while
providing significant information that may inform and direct policy developers and
undergraduate female marijuana users. Social change implications include helping
policymakers, and university stakeholders, i.e., teachers, city leaders, parents, and the
student body determine if there is a need for intervention programs aimed at marijuana
use by young adults at the collegiate or high school level. Implementing such programs
may act as deterrents or provide significant information regarding how to use when to
use, and the effects of marijuana use on the increasing population of undergraduate
female marijuana users. Additionally, my research may inform policymakers and
university stakeholders if there is a need for marijuana intervention programs on college

campuses where marijuana legalization statutes exist. With marijuana use continuing to
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climb amongst the undergraduate female population and as marijuana legalization policy
acceptance continues to increase across the US, more research is needed to examine and
identify possible negative and positive ramifications of legalization on academic
achievement. My research may help researchers determine policy direction while
identifying weaknesses that may have contributed to African American women
underachieving in undergraduate institutions.
Conclusion

Limited studies have attempted to identify and examine the effects and impacts of
marijuana use on academic success. My research examined the effects of marijuana use
on undergraduate female students by race. The study identified marijuana use as a
significant predictor of the GPAs of undergraduate female students. A large sample
representative of the undergraduate female population was used to examine the
hypothesis developed during the study. Usage rates and GPAs were self-reported and
may be biased. A variety of variables could have been added to render results that may be
more significant than the yielded results based on interpretations of the study. My
research adds to the existing literature by providing significant data about the relationship
between usage rates and GPAs of undergraduate female students and possibly by helping
users better understand the potential impacts and effects of marijuana use while enrolled

in undergraduate studies.
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