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Abstract

The United States Department of Agriculture and
others have identified the need for educated agricul-
turalists. Given the financial constraints of most insti-
tutions, it is important that decision makers are strate-
gic in our programming. This study offers a rigorous and
systematic approach to assess programmatic needs in
three segments. Using Colorado State University (CSU)
as a case study for this systematic assessment, CSU
was found to not represent the state it serves, Colorado.
Further, statistically significant opportunity gaps were
found for gender, Pell eligibility, first generation status,
residency and minority students. Finally, the first year
retention, four-year graduation rate and six-year grad-
uation rate predictive models provided evidence for
program investment to support first generation, minority
and resident students. Of note, non-minority students
were found to be 1.78 times more likely to graduate in
four years than were minority students. Minority students
were 53% less likely to graduate than majority students
in six years. First generation students were less likely
than non-first generation students to graduate in six
years and residents were more likely to graduate than
non-residents of the state within the six-year time frame.

Introduction

In recent years, there has been a noted shift in the
demographics of students who study agricultural sci-
ences, in particular, animal sciences (Buchanan, 2008;
Burk et al., 2013). This documented shift toward more
women, more ethnically diverse students and stu-
dents from non-rural communities is likely to increase.
According to the United States (US) Census Bureau,
the US is projected to become more ethnically and
racially diverse (US Census Bureau, 2015). The His-
panic (Latino) population alone is projected to grow
from 17.4% in 2014 to 28.6% in 2060 while it is pro-
jected that 64.4% of people under 18 will identify as
Hispanic in 2060 versus 48% in 2014.

These statistics confirm what those in higher edu-
cation have been predicting. In March of 2013 readers
of The Chronicle of Higher Education were alerted that
“sharply increasing diversity will soon hit many states
and institutions with freight-train force” (Hoover, 2013).
Further, Hoover stated that “as these changes take hold,
meeting the needs of minority students, especially those
from underrepresented groups, will play a greater role
in defining institutional success.” If institutions of higher
education are to be prepared for this “freight-train”, it is
important to assess both historical and current educa-
tional trends for our students, including our minority stu-
dents, to objectively guide educational efforts.

Meanwhile, the United States Department of Agri-
culture and others have identified the need for edu-
cated agriculturalists (“Education,” n.d.; “How to Feed
the World in 20507, n.d.). Universities, particularly Land
Grant institutions need to identify how to both recruit and
successfully graduate people prepared to lead as pro-
fessional agriculturalists (Fogel, 2012; Association of
Public Land-Grant Universities, [APLU], 2009). There
are not enough people graduating with degrees in agri-
cultural fields (APLU, 2009; Jones and Larke, 2001). It
is a foundational assumption of this research that those
who have been a part of agricultural labor are a critical
answer to the societal need for educated agricultural-
ists; there is space for all, including Hispanics and other
ethnic groups, in agricultural education and not just in
the labor pool.

Given the financial constraints of most institutions,
it is important that we are strategic in our programming
to support undergraduate students. Most institutions do
not have the luxury of such abundant resources that they
can address all possible opportunity gaps. Instead, we
need to prioritize our programming. Perhaps the most
prevailing inequalities in agricultural higher education
are associated with ethnicity, gender, socio-economic
status, residency and first generation status. Perhaps
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these opportunity gaps have remained consistent over
the past twenty years. The problem is that we do not
yet have a standardized and systematic approach to
assessing whether or which opportunity gaps exist in our
Colleges of Agricultural Sciences (CAS) as Land Grant
institutions. The purpose of this study is to thoroughly
examine agricultural higher education demographics
at one Land Grant institution from 1990-2014 to guide
future program investment. In so doing, this approach
may also be employed by other Land Grant institutions
wherein we could benchmark and set growth goals for
both recruitment and retention.

Methods

A descriptive, non-experimental and comparative
quantitative research approach is employed (Morgan
et al.,, 2009; Morgan et al., 2011). This study uses
anonymized secondary data provided to the researchers
from the university’s institutional research office and
received approval via the Internal Review Board to
conduct the analysis. The analysis includes three distinct
segments. First, this study compared quantitatively the
demographics of those studying agriculture at a Land
Grant university, CSU as the case study, over a 24-year
period and assess whether these demographics are
reflective of the overall population of the state of the
institution, Colorado. Second, this study employed
statistical tests of difference to assess opportunity
gaps for retention to second year, first year grade
point average (GPA), final or current GPA, four-year
graduation rate and six-year graduation rate for gender,
Pell eligibility (data available for years 1992—-2014), first
generation status, residency status and ethnicity as
defined by majority (White) and minority (non-White).
The third segment focused on recent trends and utilized
logistic regression analysis of the data for students who
began in the fall semesters of 2003 through 2008.

In the first segment, demographics of the under-
graduate populations within CSU’s CAS were investi-
gated to determine the gender and ethnic representation
between 1990 and 2014. Second, the demographics of
the CAS were compared numerically and visually with
those of the Colorado. Theoretically, the most valid
method for this comparison is using a visual aid such
as a pie chart to depict the demographic differences
because the data sets used for this investigation are
separate from and unrelated to the state’s census data
set (Huck, 2008; Thompson, 2008). To honor this the-
oretical construct, pie charts were developed to show
the ethnic percentages for Colorado in 1990, 2000 and
2010, compared to the ethnic percentages for the Uni-
versity’'s CAS undergraduate students in similar years.
Of note, in 2010 Colorado census participants could
select more than one ethnicity. Further, a statistical
test was desired to quantify any observed differences.
To explore differences statistically, expected frequen-
cies were calculated for the CAS 1990, 2000 and 2010
data sets to match the demographics of the state. A
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Chi Square Goodness of Fit test was then employed to
compare the ethnic percentages observed in the com-
parison years for the CSU CAS undergraduate stu-
dents to what is expected if the CAS is representative of
Colorado’s ethnic demographics. (Morgan et al., 2011;
Morgan et al., 2009). Finally, to test whether the calcu-
lated ratio of Colorado population percentage as com-
pared to the CSU CAS population percentage repre-
sentation for the largest minority population in the state,
Hispanics/Latinos, has changed over time, such ratios
were calculated for 1990, 2000 and 2010.

In the second segment, independent samples t tests
were run to investigate first year GPA and final or current
GPA opportunity gaps (difference) for the CAS under-
graduate population between 1990 and 2014. Pearson
Chi Square tests were run to investigate retention to
second year, four-year graduation and six-year gradua-
tion opportunity gaps for the CAS undergraduate popu-
lation between 1990 and 2014. The level of significance
was set to 99% to insure the investigation against Type
1 error (Morgan et al., 2011; Morgan et al., 2009). The
first round of t tests asked if there was a difference in first
year GPA for females/males, Pell eligible/non-eligible,
first generation students/non-first generation students,
residents/non-residents and majority/minority students.
The second round of t tests asked if there was a differ-
ence in final/current GPA for females/males, Pell eligi-
ble/non-eligible, first generation students/non-first gen-
eration students, residents/non-residents and majority/
minority students. The first round of Chi-Square tests
asked if there was a difference in retention to the second
year for females/males, Pell eligible/non-eligible, first
generation students/non-first generation students, res-
idents/non-residents and majority/minority students. In
the Chi-Square statistics for retention to the second-year
study abroad students were counted as retained and the
one deceased student was counted as not retained. The
second round of chi square tests asked if there was a dif-
ference in four-year graduation rates for females/males,
Pell eligible/non-eligible, first generation students/non-
first generation students, residents/non-residents and
majority/minority students. Finally, the third round of
t-tests asked if there was a difference in six-year grad-
uation rates for females/males, Pell eligible/non-eligible,
first generation students/non-first generation students,
residents/non-residents and majority/minority students.

The third segment focuses on recent trends for the
undergraduate students. The analysis used data from
the cohorts entering in the fall semesters of 2003 through
2008 in three separate step wise logistic regression
models to assess whether the predictor variables of
gender, ethnicity (minority/majority), residency status,
Pell eligibility and first generation status are significant
predictors for retention to second year, four-year
graduation, or six-year graduation.

433



Comprehensive Study

Table 1. Ethnicity percentages ble, first generation stu-
Source European Hispanic/ Asian/Pacific  African Native Other dents/non-first generat|0n
American/White  Latino Islander American  American students, residents/non-res-
Colorado in 1990 80.7% 12.9% 1.8% 4.0% 0.8% 51% || - T
idents and majority/minorit
1990 CAS undergraduate students 90.1% 2.2% 2.6% 0.7% 0.7% 5.3% i . J y y
Colorado in 2000 74.5% 17.1% 2.3% 3.8% 1.0% 7.2% | students; d is also shown
2000 CAS undergraduate students 87.6% 3.2% 2.5% 0.7% 1.9% 42% | as an interpretation of the
Colorado in 2010 81.3% 20.7% 2.9% 4.0% 1.1% 7.2% ; ;
strength of the relationshi
2010 CAS undergraduate students 85.3% 4.7% 0.9% 0.2% 0.6% 6.0% 9 . P
or effect size (Morgan et al.,

Results
Segment 1: Statistical Differences for Eth-
nicity Representation within the CSU CAS as
compared to the demographics of Colorado
Table 1 shows the ethnicity percentages for Colo-
rado based on the 1990, 2000 and 2010 census. For
comparative purposes, Table 1 also shows the ethnicity
percentages for the 1990, 2000 and 2010 CAS under-
graduate students. It is visually obvious that CAS demo-
graphics are not similar in ethnic composition of Col-
orado in 1990, 2000 and 2010. A statistical test is not
necessary to observe, for example, that in 1990 2.2% of
the CSU CAS undergraduate population was Hispanic/
Latino while the Hispanic/Latino population for the state
was 12.9%. One can also distinguish a difference in
2000 between the Hispanic/Latino for Colorado, 17.1%
and the Hispanic/Latino representation in the College,
3.2%. Again, in 2010, the difference between the 20.7%
Hispanic/Latino population for the state of Colorado and
the 4.7% Hispanic/Latino representation for the 2010
undergraduate students is readily observable.

2011; Morgan et al., 2009; Cohen, 1988). At the p<0.01
level, males had a significantly lower first year GPA than
female, students not eligible for Pell grants had a sig-
nificantly higher first year GPA than students eligible for
Pell grants, non-first generation students had a signifi-
cantly higher first year GPA than first generation stu-
dents, residents had a significantly lower first year GPA
than non-residents and majority students had a signifi-
cantly higher first year GPA than minority undergradu-
ates. For all the first-year GPA t-test results the effect
size was small or smaller than typical. Table 4 presents
the results of the second round of t tests which asked if
there was a difference in final/current GPA for females/
males, Pell eligible/non-eligible, first generation stu-
dents/non-first generation students, residents of Colo-
rado/non-residents and majority/minority students. At
the p<0.01 level, males had a significantly lower final/
current GPA than females, students not eligible for Pell
grants had a significantly higher final/current GPA than
students eligible for Pell grants, non-first generation stu-
dents had a significantly higher final/current GPA than

To further illustrate whether CAS demograph-
ics were similar in ethnic composition of Colorado,
the results from Chi Square Goodness of Fit tests

Table 2. Chi Square Goodness of Fit analysis comparing
observed demographics within the CAS undergraduate
population with the demographics of State

are shown in Table 2. For 1990, 2000 and 2010 the ! ! 1990 CAS 2000 CAS 2010 CAS
. . . . . BB Undergraduates  Undergraduate Undergraduates
CAS Hispanic/Latino and African American under-| = = = =
. i L Hispanic/Latino %>=67.0 %*>=158.8 %*=156.5
graduate representation is significantly lower than : » Asian: x?=16.7
. o . Asian/Pacific Islander x*=2.4 x?=0.2* ) ok
expected. For Asians/Pacific Islanders (combined) Pacific Islander: x*=5.6
H CP—-] ; African American x>=21.2 %?>=35.3 ¥>=42.2
the Chi Square results were significant in 2010. In Sy =02 =100 =25

2010, Asian student representation within CAS was
less than expected and Pacific Islander represen-

*CAS representation greater than expected as compared to Colorado’s population

tation was more than expected. In 2000, the Native
American population was significantly lower than

Table 3. Independent t test analysis for differences
in first year grade point average for CAS undergraduate
students for multiple demographics

expected.

Finally, to test whether the calculated ratio of
Colorado population percentage as compared to the
CSU CAS population percentage representation for
the largest minority population in the state, Hispanics/
Latinos, has changed over time, such ratios were
calculated for 1990, 2000 and 2010. In 1990 the

99%

ratio is 5.9, in 2000 the ratio is 5.3 and in 2010 the

ratio is 4.4. The relative representation of the CSU
CAS is decreasing, that is, CSU's CAS was more

representative of the state of Colorado in 1990 than
it was in 2010.

Segment 2: Opportunity Gaps for CAS
Undergraduate Students 1990-2014
Table 3 presents the results of the first round of

Tested demographic Mean GPA t Confidence d
Interval
Male/female 2.8/3.0 -6.8* -0.24 - -0.11 0.03
Pell eligible/not eligible 2.9/3.0 2.9* 0.01-0.19 0.15
First generation/not first generation 2.9/3.0 3.1* 0.01-0.14 0.12
Residents/non-residents 2.9/3.0 -2.7*  -0.12--0.003 0.09
Majority/minority 3.0/2.8 4.2* 0.06 — 0.26 0.23
*Significant at P<0.01
Table 4. Independent t-test analysis for differences
in final or current grade point average for CAS
undergraduate students for multiple demographics
99%
Tested demographic Mean GPA t Confidence d
Interval
Male/female 2.7/2.9 -5.0*  -0.22--0.07 0.18
Pell eligible/not eligible 2.7/12.9 3.7* 0.04-0.25 0.18
First generation/not first generation 2.7/2.9 4.9% 0.07 - 0.21 0.17
Residents/non-residents 2.9/2.9 -1.7 -0.11-0.02 0.05
Majority/minority 2.9/2.7 4.6* 0.08 —0.29 0.22

t-tests which queried if there was a difference in first

*Significant at P<0.01

year GPA for females/males, Pell eligible/non-eligi-
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first generation students, majority students had a signifi-
cantly higher final/current GPA than minority undergrad-
uates. No significant difference in final/current GPA was
found for residents/non-residents. For all final/current
GPA t-test results the effect size was small or smaller
than typical.

To investigate whether females and males differ on
whether they have high or low retention to the second
year a Chi-Square statistic was conducted. Assumptions
were checked and were met. Table 5 shows the Pearson
Chi-Square results and indicates that there is not a
significant association (*=0.03, df=1, n=4135, p=0.9).
Females are not more likely than expected under the
null hypothesis to have low or high rates of retention to
the second year. Phi, which indicates the strength of the
association between the two variables, is 0.003. The
retention to second year rate for females was 85.6% and
the retention to second year rate for males was 85.8%.

To investigate whether Pell eligible and non-
eligible students differ on whether they have high or
low retention to the second year a Chi-Square statistic
was conducted. Assumptions were checked and were
met. Table 6 shows the Pearson Chi-Square results and
indicates that there is a significant association (y?=6.34,
df=1, n=4135, p=0.01). Pell eligible are more likely than
expected under the null hypothesis to have low rates of
retention to the second year. Phi, which indicates the
strength of the association between the two variables,
is 0.003, which is a small or smaller than typical effect
size. The retention to second year rate for Pell eligible
students was 82.1% and the retention to second year
rate for non-Pell eligible students was 86.2%.

To investigate whether first generation students and
non-first generation students differ on whether they have
high or low retention to the second year a Chi-Square
statistic was conducted. Assumptions were checked and
were met. Table 7 shows the Pearson Chi-Square results
and indicates that there is a significant association
(x*=22.84, df=1, n=4135, p=0.001). First generation
students are more likely than expected under the null
hypothesis to have low rates of retention to the second
year. Phi, which indicates the strength of the association
between the two variables, is 0.074, which is a small or
smaller than typical effect size. The retention to second
year rate for first generation students was 81.6% and
the retention to second year rate for non-first generation
students was 87.4%.

To investigate whether residents and non-residents
differ on whether they have high or low retention to the
second year a Chi-Square statistic was conducted.
Assumptions were checked and were met. Table 8
shows the Pearson Chi-Square results and indicates
that there is a significant association (}*=6.27, df=1,
n=4135, p=0.01). Residents are more likely than
expected under the null hypothesis to have high rates
of retention to the second year. Phi, which indicates the
strength of the association between the two variables,
is 0.039, which is a small or smaller than typical effect
size. The retention to second year rate for residents was
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Table 5. Pearson Chi Square analysis of prevalence
in retention to second year for CAS undergraduate
students among females and males

Gender
Variable n Males  Females x? P
Retention to 2™ year 0.03 09
Yes 3544 1008 2536
No 591 166 425
Totals 4135 1174 2961

Table 6. Pearson Chi Square analysis of prevalence
in retention to second year for Pell eligible
and non-Pell eligible CAS undergraduate students

Pell
Variable n Non-eligible  Eligible X2 p
Retention to 2™ year 6.34 0.01
Yes 3544 3123 421
No 591 499 92
Totals 4135 3622 513

Table 7. Pearson Chi Square analysis of prevalence
in retention to second year for first generation
and non-first generation CAS undergraduate students

First Generation

Variable n No Yes %2 p
Retention to 2" year 22.84 0.001
Yes 3544 2577 967

No 591 373 218

Totals 4135 2950 1185

Table 8. Pearson Chi Square analysis of prevalence
in retention to second year for residents of Colorado
and non-residents of the CAS undergraduate students

Residency

of Colorado
Variable n No Yes X2 p
Retention to 2™ year 6.27  0.01
Yes 3544 1674 1870
No 591 312 279
Totals 4135 1986 2149

Table 9. Pearson Chi Square analysis of prevalence
in retention to second year for majority and
minority CAS undergraduate students

Race
Variable n Majority  Minority X2 p
Retention to 2™ year 2.30 0.130
Yes 3544 3152 392
No 591 513 78
Totals 4135 3665 470

87.0% and the retention to second year rate for non-
residents was 84.3%.

Toinvestigate whether majority and minority students
differ on whether they have high or low retention to the
second year a Chi-Square statistic was conducted.
Assumptions were checked and were met. Table 9
shows the Pearson Chi-Square results and indicates
that there is not a significant association (x*>=2.30, df=1,
n=4135, p=0.130). Majority students are not more likely
than expected under the null hypothesis to have low or
high rates of retention to the second year. Phi, which
indicates the strength of the association between the
two variables, is 0.024. The retention to second year
rate for majority students was 86.0% and the retention
to second year rate for minority students was 83.4%.

To investigate whether females and males differ on
whether they have high or low four-year graduation rates
a Chi-Square statistic was conducted. Assumptions
were checked and were met. Table 10 shows the
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Pearson Chi-Square results and indicates that there
is a significant association (x>=11.962, df=1, n=4135,
p=0.001). Females are significantly more likely than
expected under the null hypothesis to have high four-year
graduation rates. Phi, which indicates the strength of the
association between the two variables, is 0.054, which is
a small or smaller than typical effect size. The four-year
graduation rate for females was 36.6% and the four-year
graduation rate for males was 30.9%.

To investigate whether Pell eligible and non-Pell
eligible students differ on whether they have high or
low four-year graduation rates a Chi-Square statistic
was conducted. Assumptions were checked and were
met. Table 11 shows the Pearson Chi-Square results
and indicates that there is a significant association
(x*=19.389, df=1, n=4135, p=0.001). Pell eligible
undergraduate students are more likely than expected
under the null hypothesis to have low rates four-year
graduation rates. Phi, which indicates the strength of the
association between the two variables, is 0.068, which is
a small or smaller than typical effect size. The four-year
graduation rate for Pell eligible students was 26.3%
and the four-year graduation rate for non-Pell eligible
students was 36.2%.

To investigate whether first generation students and
non-first generation students differ on whether they have
high or low four-year graduation rates a Chi-Square
statistic was conducted. Assumptions were checked
and were met. Table 12 shows the Pearson Chi-Square
results and indicates that there is not a significant
association at the 99% confidence level (x?=4.580, df=1,
n=4135, p=0.032). Phi, which indicates the strength of
the association between the two variables, is 0.033. The
four-year graduation rate for first generation students
was 32.5% and the four-year graduation rate for non-first
generation students was 36.0%.

To investigate whether residents and non-residents
differ on whether they have high or low retention to the
second year a Chi-Square statistic was conducted.
Assumptions were checked and were met. Table 13
shows the Pearson Chi-Square results and indicates
that there is not a significant association at the 99%
confidence level (x*=5.514, df=1, n=4135, p=0.019). Phi,
which indicates the strength of the association between
the two variables, is 0.037. The four-year graduation rate
for residents was 36.7% and the four-year graduation
rate for non-residents was 33.2%.

To investigate whether majority and minority
students differ on whether they have high or low
four-year graduation rates a Chi-Square statistic was
conducted. Assumptions were checked and were
met. Table 14 shows the Pearson Chi-Square results
and indicates that there is a significant association
(x*=36.078, df=1, n=4135, p=0.001). Majority students
are significantly more likely than expected under the
null hypothesis to have high four-year graduation rates.
Phi, which indicates the strength of the association
between the two variables, is 0.093, which is a small or
smaller than typical effect size. The four-year graduation
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rate for majority students was 36.6% and the four-year
graduation rate for minority students was 22.6%.

To investigate whether females and males differ on
whether they have high or low six-year graduation rates
a Chi-Square statistic was conducted. Assumptions
were checked and were met. Table 15 shows the
Pearson Chi-Square results and indicates that there is
not a significant association (x?=2.313, df=1, n=4135,
p=0.128). Females are not more likely than expected
under the null hypothesis to have high six-year
graduation rates. Phi, which indicates the strength of
the association between the two variables, is 0.024. The
six-year graduation rate for females was 54.2% and the
six-year graduation rate for males was 56.8%.

To investigate whether Pell eligible and non-Pell eli-
gible students differ on whether they have high or low
six-year graduation rates a Chi-Square statistic was con-
ducted. Assumptions were checked and were met. Table
16 shows the Pearson Chi-Square results and indicates

Table 10. Pearson Chi-Square analysis of prevalence
in four-year graduation rates for CAS undergraduate
students among females and males

Gender
Variable n Males Females X2 P
Four-year graduation 0.03 0.9
Yes 1447 363 1084
No 2688 811 1877
Totals 4135 1174 2961

Table 11. Pearson Chi-Square analysis of prevalence
in four-year graduation rates for Pell eligible
and non-Pell eligible CAS undergraduate students

Pell

Variable n Non-eligible  Eligible X2 p
Four-year graduation 19.389 0.001
Yes 1447 1312 135

No 2688 2310 378

Totals 4135 3622 513

Table 12. Pearson Chi-Square analysis of prevalence
in four-year graduation rates for first generation
and non-first generation CAS undergraduate students

First Generation

Variable n No Yes X2 p
Four-year graduation 4.580 0.032
Yes 3544 2577 967

No 591 373 218

Totals 4135 2950 1185

Table 13. Pearson Chi-Square analysis of prevalence
in four-year graduation rates for residents
and non-residents of the CAS undergraduate students

Residency
of Colorado
Variable n No Yes x?
Four-year graduation 5514 0.019
Yes 1447 659 788
No 2688 1327 1361
Totals 4135 1986 2149

Table 14. Pearson Chi-Square analysis of prevalence
in four-year graduation rates for majority and
minority CAS undergraduate students

Race
Variable n Majority ~ Minority X2 P
Four-year graduation 36.078 0.001
Yes 1447 1341 106
No 2688 2324 364
Totals 4135 3665 470
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Table 15. Pearson Chi-Square analysis of prevalence
in six-year graduation rates for CAS undergraduate
students among females and males

Gender
Variable n Males Females x?
Six-year graduation 2313 0.128
Yes 2272 667 1605
No 1863 507 1356
Totals 4135 1174 2961

Table 16. Pearson Chi-Square analysis of prevalence
in six-year graduation rates for Pell eligible and non-Pell
eligible CAS undergraduate students

Pell
Variable n Non-eligible  Eligible %2 p
Six-year graduation 55.921 0.001
Yes 2272 2069 203
No 1863 1553 310
Totals 4135 3622 513

Table 17. Pearson Chi-Square analysis of prevalence
in six-year graduation rates for first generation and
non-first generation CAS undergraduate students

First Generation

Variable n No Yes X2 p
Six-year graduation 21.517  0.001
Yes 2272 1688 584

No 1863 1262 601

Totals 4135 2950 1185

Table 18. Pearson Chi-Square analysis of prevalence
in six-year graduation rates for residents of Colorado and
non-residents of the CAS undergraduate students

Residency

of Colorado
Variable n No Yes e p
Six-year graduation 16.141  0.001
Yes 2272 1027 1245
No 1863 959 904
Totals 4135 1986 2149

Table 19. Pearson Chi-Square analysis of prevalence
in six-year graduation rates for majority and minority
CAS undergraduate students

Race
Variable n Majority Minority x? P
Six-year graduation 40.022 0.001
Yes 2272 2078 194
No 1863 1587 276
Totals 4135 3665 470

that there is a significant association ((*=55.921, df=1,
n=4135, p=0.001). Pell eligible undergraduate students
are more likely than expected under the null hypothe-
sis to have low six-year graduation rates. Phi, which
indicates the strength of the association between the
two variables, is 0.116, which is a small or smaller than
typical effect size. The six-year graduation rate for Pell
eligible students was 39.6% and the six-year graduation
rate for non-Pell eligible students was 57.1%.

To investigate whether first generation students
and non-first generation students differ on whether they
have high or low six-year graduation rates a chi-square
statistic was conducted. Assumptions were checked
and were met. Table 17 shows the Pearson Chi-
Square results and indicates that there is a significant
association (x*=21.517, df=1, n=4135, p=0.001). First
generation undergraduate students are more likely than
expected under the null hypothesis to have low six-year
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graduation rates. Phi, which indicates the strength of the
association between the two variables, is 0.072, which
is a small or smaller than typical effect size. The six-year
graduation rate for first generation students was 49.3%
and the six-year graduation rate for non-first generation
students was 57.2%.

To investigate whether residents and non-residents
differ on whether they have high or low retention to the
second year a Chi-Square statistic was conducted.
Assumptions were checked and were met. Table 18
shows the Pearson Chi-Square results and indicates
that there is a significant association at the 99%
confidence level (x*=16.141, df=1, n=4135, p=0.001).
Residents are more likely than expected under the null
hypothesis to have high six-year graduation rates. Phi,
which indicates the strength of the association between
the two variables, is 0.062, which is a small or smaller
than typical effect size. The six-year graduation rate for
residents was 57.9% and the six-year graduation rate
for non-residents was 51.7%.

To investigate whether majority and minority
students differ on whether they have high or low six-year
graduation rates a Chi-Square statistic was conducted.
Assumptions were checked and were met. Table 19
shows the Pearson Chi-Square results and indicates
that there is a significant association (x*=40.022, df=1,
n=4135, p=0.001). Majority students are significantly
more likely than expected under the null hypothesis to
have high six-year graduation rates. Phi, which indicates
the strength of the association between the two variables,
is 0.098, which is a small or smaller than typical effect
size. The six-year graduation rate for majority students
was 56.7% and the six-year graduation rate for minority
students was 41.3%.

Segment 3: Predictive models for CAS under-
graduate student 2003-2008

Table 20 depicts the characteristic of the CAS
undergraduate students in the cohorts entering in the
fall semesters of 2003-2008. These variables (Minority,
Gender, Resident, Pell Recipient, First Generation,
Retained to Second Fall, Graduated in four years and
Graduated in six years) were utilized to create predictive
models through logistic regression analysis for retention
to second fall, four-year graduation and six-year
graduation.

Table 20. Characteristics of College of Agricultural
Sciences undergraduate students, cohorts entering the
university Fall 2003-2008. Variables listed were included
in final models for prediction of retention to second fall,
four-year graduation, and six-year graduation

Yes No
n (percentage) n (percentage)

Demographic Variable

Minority 120 (10.1%) 1066 (89.9%)
Female (Gender) 841 (71.0%) 344 (29.0%)
Resident 666 (56.2%) 519 (43.8%)
Pell Recipient 194 (16.4%) 991 (83.6%)

First Generation

Retained Second Fall
Graduated in 4 years
Graduated in 6 years

368 (31.1%)
1019 (86.0%)
501 (42.3%)
799 (67.4%)

817 (68.9%)
166 (14.0%)
684 (57.5%)
386 (32.6%)
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Logistic regression was conducted to assess
whether the predictor variables of gender, minority/
majority, residency, Pell eligibility and first generation
status were used in various combinations to predict
retention from first year to second year first semes-
ter defined as first-year retention rate. This model had
little value since the zero-order model predicted 86%
of the cases. In other words, most students went on to
their second year so the variables added little to the by
chance model. Nagelkerke squared was 0.04, so the
model did improve by a few percentage points. (Chi-
Square=27.07, p<0.001). Perhaps not surprisingly,
non-first generation students were far more likely to be
retained in the second year (Odds Ratio 1.65), than first
generation students. Minority status was not a signifi-
cant contributor to the model.

Logistic regression was conducted to assess
whether the predictor variables of gender, minority/
majority, residency, Pell eligibility and first generation
status were used in various combinations to predict
four-year graduation rates. The assumptions of obser-
vations being independent and independent variables
being linearly related to the log were checked and met.
The model predicted 16% of the variance (Nagelkerke
Squared=0.159). The Chi-Square=137.34 (2), p<0.001.
This is like a R=0.4 or a medium to large effect size
Cohen’s (1988). In this model the primary contributor to
the equation was minority status. Non-minority students
were 1.78 (Odds ratio 1.784) times more likely to gradu-
ate in four years than were minority students.

The last Logistic regression was conducted to
assess whether the predictor variables of gender,
minority/majority, residency, Pell eligibility and first
generation status were used in various combinations
to predict six-year graduation rates. The assumptions
of observations being independent and independent
variables being linearly related to the log were checked
and met. After multiple iterations of Logistic Regression,
the best predictive model accounted for 12% of
the variance or in other words, our ability to predict
graduation rates was increased by 12% from the zero-
order model (Nagelkerke R?=0.12). This is equivalent to
Cohen’s r effect size of R=0.33 which is considered a
typical or medium effect size (Morgan et al., 2013). The
model that predicted the best included minority status,
residency and first generation status. Although other
predictors were significant alone, when all variables
were placed into the model collinear effects of gender
and Pell eligible fell out and minority status, residency
and first generation status were the best predictors of
six-year graduation rate.

Discussion

The purpose of this study was to thoroughly
examine demographics at one land-grant institution
from 1990-2014 to guide future program investment.
This examination was conducted through three separate
yet related segments. Whether through pie charts or
Chi Square Goodness of Fit, the first segment of this
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analysis clearly demonstrates that this CAS is not
currently representative of the ethnic demographics of
the state it serves. In fact, it's representation of Hispanic/
Latino students has decreased from 1990-2010. This
begs the question of whether the CAS is meeting its
land grant mission when it so clearly does not represent
the state. Given the significance of the differences found
in 1990, 2000 and 2010 for CAS Hispanic/Latino and
African American undergraduate under-representation
this is an area that has great recruitment potential. The
recruitment model previously published in the NACTA
Journal may serve as a model for recruitment efforts and
future study (Talbert et al., 1997).

The second segment of this study shed light on
many opportunity gaps for undergraduate students
entering the university through 1990-2014. Male
students had significantly lower first year GPAs and
final/current GPAs and four-year graduation rates than
female students. The practical significance of the GPA
differences could be argued but it does indicate an
area of investigation as to why male students have
lower GPAs. Further investigation could also look at
if there is a difference in first year salary or admission
into graduate school for male students given their lower
GPAs as there may be no practical implication to the
lower GPAs. The difference in four-year graduate rates
found here indicates that support for male students to
graduate sooner is warranted. Pell eligible students
had significantly lower first year GPAs and final/current
GPAs than non-Pell eligible students; Pell eligible
students also had significantly lower retention to second
year rates, four-year graduation rates and six-year
graduation rates than non-Pell eligible students. Once
again, the practical significance of the lower GPA can
be argued. However, the academic and financial effects
of the differences in retention to the second year as well
as four and six-year graduation rates for Pell eligible
students clearly indicates that they need more support.
The opportunity gap analysis also indicates that there
is a significant need for more support and programming
targeted at first generation students. First generation
students had significantly lower first year and final/current
GPAs. First generation students also were significantly
less likely to be retained to the second year and they
had significantly lower six-year graduation rates. Even
the four-year graduation rate warrants scrutiny as the
chi-square statistic is close to significant at p=0.032
indicating an opportunity gap in every area studied for
first generation students. Resident students are being
significantly outperformed by non-residents in terms
of first year GPA. However, residents are significantly
more likely to be retained to the second year and they
have significantly higher six-year graduation rates.
There are also a number of statistically significant
opportunity gaps for minority students studying in the
CAS. Minority students had significantly lower first year
GPAs and final/current GPAs. Minority students also
had a significantly lower four-year graduation rate and
a lower six-year graduation rate than majority students.
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These differences indicate that there is a need for more
support and programming for minority students as well.

The third segment was targeted at current trends
within the CAS. As such, this segment of the study
was focused on the cohorts of undergraduate students
entering in the fall semesters of 2003 through 2008 in
three separate step wise logistic regression models to
assesswhetherthe predictor variables of gender, ethnicity
(minority/majority), residency status, Pell eligibility
and first generation status are significant predictors
for retention to second year, four-year graduation and
six-year graduation. The evidence found in the model
for first-year retention gives a modest amount of support
targeted at first generation students; this finding was
further supported by the opportunity gap evidence found
in segment two of the investigation. However, the logistic
regression models did show predictive value for some
of our variables for four and six-year graduation rates.
Of note, non-minority students were found to be 1.78
times more likely to graduate in four years than were
minority students with minority status being the primary
contributor to the model. In the final investigated model,
the strongest predictor of six-year graduation rate was
minority/majority status. Minority students were 53%
less likely to graduate then majority students in six years.
First generation students were less likely than non-first
generation students to graduate in six years and non-
residents were more likely to graduate than residents of
the state within the six-year time frame.

At least at this College of Agricultural Science,
this rigorous analysis of undergraduate data does not
support the notion that the College is achieving the land
grant Mission. The CAS is not representative of the state
population. Additionally, in the historical analysis, numer-
ous differences were found in student success indica-
tors such as retention to the second year, first year GPA,
final/current GPA, four-year graduation rates and six-
year graduation rates. Furthermore, in the analysis of
current opportunity gaps, gender, Pell-eligibility, minority
status, first generation status and residency all played
a significant role in predicting some level of student
success. These findings provide further evidence that
this College of Agricultural Sciences is not successful
in achieving its mission. Idealistic mission aside, this
investigation is clear in its findings that with the chang-
ing demographics of the United States, it will be diffi-
cult to educate sufficient numbers of professional agri-
culturalists if the current student success gaps are not
addressed. The purpose of this study was to thoroughly
examine agricultural higher education demographics at
one land-grant institution from 1990-2014 to guide future
program investment. Future research can employ this
approach at other land grant institutions. In so doing,
agricultural educators could benchmark and set growth
goals for both recruitment and retention.
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Summary

In 2009, Slaughter told those reading the Chronicle
of Higher Education that it was “time to get angry
about underserved students” (Slaughter, 2009, p.
A68). Slaughter argued that the lack of attention to
underserved populations like Hispanics and African-
Americans threatened United States preeminence
in higher education. While the need for anger can be
argued, based on the findings of this study, the need for
more investment in programming for Pell-eligible, first
generation and minority students is clear.

Literature Cited

Association of Public Land-Grant Universities. 2009.
Human capacity development: The road to global
competitiveness and leadership in Food, Agricul-
ture, Natural Resources and Related Sciences.
Washington, DC: Association of Public and Land-
Grant Universities. http://www.aplu.org/members/
commissions/food-environment-and-renewable-re-
sources/board-on-agriculture-assembly/academ-
ic-programs-section/documents/human-capacity-de-
velopment.pdf.

Buchanan, D.S. 2008. Animal science teaching: A centu-
ry of excellence. Journal of Animal Science 86(12):
3640-3646.

Burk, S.V., M.G. Rossano, W.J. Silvia, E.S. Vanzant, A.J.
Pescatore and R.J. Haromon. 2013. Factors associ-
ated with course withdrawal and final course grade
in an introductory animal science course. NACTA
Journal 57(2): 16-23.

Cohen, J. 1988. Statistical power for the social sciences.
Hillsdale, NJ: Laurence Erlbaum and Associates.
Education. 2014. In National Institute of Food and Agri-
culture. Retrieved from http://www.csrees.usda.gov/

nea/education/education.cfm.

Fogel, D.M. 2012. Precipice or crossroads?: Where
America’s great public universities stand and where
they are going midway through their second century.
Albany, NY: State University of New York Press.

Hoover, E. 2013. Minority applicants to colleges will rise
significantly by 2020. Chronicle of Higher Education
59(19): A16-A17.

How to Feed the World in 2050. (n.d.). In Food and
Agriculture Organization of the United States. Re-
trieved from http://www.fao.org/fileadmin/templates/
wsfs/docs/expert_paper/How_to Feed the World
in_2050.pdf/.

Huck, S.W. 2008. Reading statistics and research. 5th
ed. Boston, MA: Pearson.

Jones, W.A. and A. Larke, Jr. 2001. Factors influenc-
ing career choice of African American and Hispan-
ic graduates of a land-grant college of agriculture.
Journal of Agricultural Education 42: 39-49.

Marable, M. 2000. We need a new and critical study of
race and ethnicity. Chronicle of Higher Education
46(1): 25, B4.

439



Comprehensive Study

Morgan, G.A., J.A. Gliner and N. Leech. 2009. Research
in applied settings: An integrated approach to de-
sign and analysis. New York, NY: Routledge, Taylor
and Francis.

Morgan, G., N. Leech, G.W. Gloeckner and K. Barrett.
2011. IBM SPSS for introductory statistics: Use and
interpretation. 4th ed. New York, NY: Routledge,
Taylor and Francis.

Slaughter, J.B. 2009. It's time to get angry about un-
derserved students. Chronicle of Higher Education
55(20): AG8.

Solérzano, D.G. and T.J. Yosso. 2002. Critical race
methodology: Counter-storytelling as analytical
framework for education research. Qualitative Inqui-
ry 8(1): 23.

Steele, C.M., S.J. Spencer and J. Aronson. 2002. Con-
tending with group image: The psychology of ste-
reotype and social identity threat. In M. P. Zanna

E0)

440

(ed.). Advances in Experimental Social Psychology
Volume 34 (pp. 379-440). San Diego, CA: Academic
Press.

Street, R.S. 2004. Beasts of the field: A narrative history
of California farmworkers. 1769-1913. Stanford, CA:
Stanford University Press.

Talbert, B.A., A. Larke, Jr., W.A. Jones and R.O. Moore.
1997. Recruitment and retention of underrepresent-
ed groups: A model for success. NACTA Journal
41(1): 51-56.

United States Census Bureau. 2015. Projections of the
size and composition of the U.S. Population: 2014 to
2060: Population estimates and projections. http://
www.census.gov/content/dam/Census/library/pub-
lications/2015/demo/p251143.pdf?eml=g-d&utm_
medium=e-mail&utm_source=gov-delivery  (http:/
www.census.gov/2010census/data/).

Like us on Facebook:
facebook.com/NACTA.teachers/

NACTA Journal - December 2016, Vol 60(4)





