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SummaRy. In the United States, more than 80 million households participate in
some type of gardening activity, including lawn care, vegetable gardening, and
flower gardening. This considerable interest in gardening has led to the demand for
accurate information about horticultural topics, trends, and research. One credible
source for this information is the Extension Master Gardener (MG) Program, of
which volunteering is a foundational component. Descriptive characteristics of
Purdue Master Gardener (PMG) and PMG interns, characteristics of program
participation, and volunteer behaviors were measured through an online survey
questionnaire. Demographics, attitudes, self-efficacy, participation in the PMG
program, and prior volunteering experience were measured and relationships be-
tween predictive variables and total volunteer hours were explored. Overall, the data
revealed participants (N = 673) had strong positive attitudes about volunteering.
Participants also reported having increased self-efficacy through participation in the
MG program, and attitudes and self-efficacy were highly correlated. Based on the
results and theoretical framework, a model was developed that can be used to pre-
dict volunteering behaviors within MG programs. The predictive model for vol-
unteering behavior revealed that the number of years as an MG and the participant’s
level of self-efficacy were good predictors of the total number of volunteer hours.

oth volunteering and gardening

are large components of Ameri-

can society. In 2018, 77.4 mil-
lion Americans volunteered, resulting
in an estimated $167 billion economic
impact (Corporation for National and
Community Service, 2012), and 74% of
all United States households partici-
pated in some type of gardening activity
(National Garden Research, 2017). Be-
cause such a large portion of the Amer-
ican population partaking in both
gardening and volunteer activities, it is
vital for the public to have accurate
information about horticultural topics,
trends, and research.
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To this end, the Extension Master
Gardener (MG) program has become
an established nationwide framework
for participants to increase their own
horticultural knowledge while simulta-
neously providing volunteer service op-
portunities to help further disseminate
horticultural information to the public
(Boyer et al., 2002; Davenport-Hagen
et al., 2018; Dorn et al., 2019). Al-
though specific topics vary nationally,
MG participants typically receive edu-
cational training in core areas such as
plant science, plant pathology, plant
nutrition, insect pests, weed identifica-
tion and management, pesticide safety,
and soils (Purdue University, 2018a).
Participants who successfully complete
the training sessions and pass a knowl-
edge examination are awarded the title
of Extension Master Gardener intern, at
which point they are encouraged to
complete a set amount of volunteer
service hours to be awarded the certifi-
cation of Master Gardener. Volunteer-
ing is a required and fundamental
component of the MG program. His-
torically, most MGs’ volunteer time was
spent answering questions in person at
the extension office or during horticul-
tural hotline phone calls (Meyer, 2007).
Presently, volunteer opportunities are
numerous and include helping with

demonstration gardens, community
gardens, displays and booths at county
and state fairs, youth gardening educa-
tion, and a multitude of other activities
that improve the environment or com-
munity (Chalker-Scott and Collman,
2006; Dorn et al., 2018; Meyer, 2007).

Master Gardener participants most
often engage in the program due to the
desire for horticultural knowledge, de-
sire to contribute to the community,
and perceived social aspects of the pro-
gram (Boyer et al., 2002; Dorn et al.,
2018; Schrock et al., 2000; Strong
and Harder, 2010, 2011; Wilson and
Newman, 2011). Regardless of what
brought a participant to the MG pro-
gram, the main goal of the program is
to educate the public about horticul-
tural topics (Bauske et al, 2011;
Bobbitt, 1997; Chalker-Scott and
Collman, 2006; Meyer, 2007). Prior
research has provided a snapshot of
typical MGs. Participants are generally
older (between ages 51 and 70 years),
married, white (non-Hispanic), and fe-
male; furthermore, they have advanced
degrees and incomes higher than the
median in the Unites States (Dorn et al.,
2018; Rohs et al., 2002). A large num-
ber of volunteers remain active in the
program for many years because they
perceive many personal benefits of the
program, including the personal value
of the horticultural knowledge gained
through the program, the perception of
prestige, and the flexibility in the volun-
teer service activities conducted and
completed (Meyer, 2007; Schrock
et al., 2000; Takle et al., 2016). How-
ever, retention of participants is a con-
cern within the MG program because
many members do not remain active
(Meyer, 2004; Stouse and Marr, 1992;
Takle et al., 2016).

The social and economic impacts
ofthe MG are substantial. For example,
in 2018, Indiana reported 2800 active
MGs contributing more than 175,000
volunteer hours to their communities
(Purdue University, 2018b). This is the
equivalent of contributing $4.3 million
in volunteer services to their commu-
nities (Independent Sector, 2019).
With such a large interest and invest-
ment in the MG program, it is impor-
tant to examine who the participants
are in this program and why they are
volunteering, which may help predict
future volunteer behaviors.

This study sought to identify
potentially predictive variables of vol-
unteering behaviors of participants
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and interns in the Purdue Master
Gardener (PMG) program and de-
scribe the characteristics and percep-
tions of participants in the PMG
program. Supported by the Theory
of Planned Behavior (TPB) as the
conceptual framework, potential pre-
dictive variables were identified as
demographics, attitudes, self-efficacy,
participation in the PMG program,
and prior volunteering experience.
TPB was selected because it attempts
to explain and predict behaviors, and
it considers the factors of attitudes
and self-efficacy in the prediction of
behavior and, in this case, volunteer
behavior of the PMGs (Ajzen, 1991).

Variables for this study are
grounded in prior research of the
MG programming or volunteering
behaviors. Research has shown de-
mographic variables to be predictors
of volunteering behaviors (Tang,
2006; Wilson, 2000). However, vol-
unteering behaviors were not consis-
tently predicted by attitudes about
volunteering (Wilson, 2000). Wilson
(2000) stated that values (attitudes)
fail to predict volunteering, possibly
because there are many different con-
texts of volunteering and because
different values (attitudes) influence
volunteering in each different con-
text. However, Norman and Rumel-
hart (1975) posited that when
attitudes are combined with other
variables, they have a stronger pre-
dictive ability than when measured
alone. Weber et al. (2004) defined
self-efficacy in the volunteering sector
as a belief that one can make an
impact on the community, and this
definition was used in the current
study. Self-efficacy has been shown
to be a strong predictor of behavior
(Bandura, 1986, 1989). When mea-
sured in the context of volunteering
behaviors, some researchers have
found that self-efficacy helps to pre-
dict volunteering behaviors (Weber
ctal., 2004).

There are many ways to charac-
terize prior volunteer experience, such
as whether the individual previously
volunteered, the type of volunteering
activities, participation in service-
learning programs, and the age when
an individual volunteered. Past volun-
teer experience may help to predict
volunteering behavior (Janoski et al.,
1998; Mutchler et al., 2003). Re-
search supports the idea that adoles-
cents who volunteer may also continue
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volunteering as adults. If'an adolescent
has formed positive attitudes about
volunteering, then that adolescent is
more likely to volunteer later in life
(Janoskietal., 1998). Observing a par-
ent or adult role model volunteering
or making positive associations with
volunteering because of that parent or
adult role model may help to predict if
adolescents will volunteer as adults
(Hamilton and Fenzel, 1988).

A focus on either one or two pre-
dictive variables is common throughout
most research of the identification of
predictive variables for volunteering be-
haviors. Combining multiple poten-
tially predictive variables, as in the
current study, may more effectively pre-
dict volunteer behaviors. Attitudes may
have stronger predictive abilities when
measured in conjunction with multiple
predictive variables (Millar and Tesser,
1989). In other words, no one variable
can predict volunteering behaviors, but
multiple variables have the possibility to
effectively predict volunteering behav-
iors. The purpose of this work was to
create a predictive model guided by the
TPB and the conceptual model along
with key factors of the PMG program to
enable the prediction of volunteer
behavior.

Materials and methods

To describe characteristics and
perceptions of participants in the
PMG program, as well as to identify
potentially predictive variables for
volunteering behaviors, a web-based
questionnaire using an online survey
platform (Qualtrics, Provo, UT) was
created. This instrument was devel-
oped based on previous instruments
used for the improvement of the
PMG program, and it used items
from prior studies (as written or
adapted for this questionnaire)
(Chapin et al., 2009; Furco et al.,
1999; Weber et al., 2004). A pilot
test was conducted using the ques-
tionnaire for MGs in a county ex-
cluded from the final questionnaire
to address validity and reliability (n =
75), and adaptations to the final ver-
sion were made to increase reliability
(Cronbach, 1951). Both quantitative
and qualitative items were included in
the final questionnaire, which totaled
88 items.

Distribution of the question-
naire was performed electronically
through PMG county coordinators
in counties with PMG programs,

which resulted in 500 responses from
PMGs and 173 responses from PMG
interns (total of 673 responses). Re-
spondents had a2 weeks to complete
the questionnaire. At the 2-week
deadline, a reminder was sent to all
coordinators to e-mail participants
and allow an extra 2 d to complete
the questionnaire. Because the exact
number of potential respondents who
viewed the survey is unknown due to
the nature of electronic distribution,
a response rate could not be calcu-
lated. Estimations of distribution
based on county MG populations
would be speculative; therefore, they
were not performed. Respondents
who completed the questionnaire
could print the last page to receive
credit for completion (1 h of volun-
teer service) from their county MG
coordinator.

The questionnaire focused on
predictive variables and included one
section about each of the five poten-
tially predictive variables for volun-
teering behaviors: demographics (10
items), attitude (11 items), self-efficacy
(12 items), participation in the PMG
program (5 items), and prior volun-
teering behavior (8 items). The de-
pendent variable measured was the
total volunteer hours per month.
Asking respondents to report volun-
teering behaviors in smaller amounts
such as per week or per month, as
opposed to per year, may help to aid
in recall, as posited by Steinberg et al.
(2002). A 7-point scale with scores
ranging from “strongly disagree (1
point)” to “strongly agree (6 points)”
and “no opinion (7 points)” was used
for self-efficacy, attitude, and volun-
teer behavior items.

The statistical analysis included
responses from 673 PMGs and in-
terns, and it was completed using
statistical software (SPSS version
19.1; IBM Corp., Armonk, NY). De-
scriptive statistics, Pearson’s 7 corre-
lations, point biserial correlations,
and one-way analysis of variance
(ANOVA) were used to analyze data.
Relationships between items within
variables and total volunteer hours
per month were measured with Pear-
son’s 7 correlations for independent
variable items measured using an or-
dinal scale. The assumption of an
interval level of measurement was
made to calculate Pearson’s 7 using
ordinal scale items. A point biserial
correlation was calculated when at
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least one of the variables was a nomi-
nal dichotomous variable. The inter-
pretation of a positive or negative
correlation was not possible within
a nominal level of measurement;
therefore, only the strength (7) is
reported. The point biserial correla-
tion was interpreted according to the
same scale as Pearson’s 7 correlation
(scale: 0.0-0.09 = none; 0.1-0.3 =
small; 0.3-0.5 = medium; and 0.5—
1.0 = strong). The interpretation scale
for 7 was as follows: 0.01-0.08 =
small; 0.09-0.24 = medium; and
>0.25 = large (Cohen, 1988). The
scale for the interpretation of 7% was
more conservative than the scale for
Cohen’s 4. The interpretation scale
for the effect size of an ANOVA
relationship (n?) was the same as in-
dicated by the guidelines for Cohen’s
7 (Cohen, 1988). The effect size was
calculated to determine the magni-
tude of the effect (whether one would
expect to see that relationship in the
population).

Ordinal logistic regression was
used to construct a predictive model
of total volunteer hours per month with
the following items as independent
variables: education, self-efficacy, years
as a MG, whether someone had volun-
teered before participating in the PMG
program, prior service-learning experi-
ence, whether someone had volun-
teered as a child or young adult, and
whether someone had influential adults
in his or her life who emphasized
volunteering. Logistic regression does
not produce an R-square statistic com-
parable to that generated by linear re-
gression. However, a pseudo R-square
described by Nagelkerke (1991) pro-
vides an indication of the relative per-
formance of models in which maximum
likelihood rather than explained vari-
ance is the chief criterion.

IRB exemption approval was
sought and granted for this research
(IRB Protocol 1103010677; Apr.
2011).

Results

PREDICTIVE VARIABLES. Descrip-
tive statistics were used to evaluate
demographic data. More females
(537; 79.8%) than males (134;
19.9%) responded to the question-
naire. The median age range of re-
spondents was 55 to 64 years (258;
38.3%). Approximately one-fifth
(146;21.7%) of respondents reported
their age as 45 to 54 years and
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approximately one-quarter of respon-
dents reported their age as 65 to 74
years (169; 25.1%). The highest level
of education achieved by respondents
was self-reported, with the greatest
frequency earning a bachelor’s degree
(218; 32.4%), followed by a master’s
degree (152; 22.6%), and some col-
lege experience (135; 20.1%). An
associate’s degree (77; 11.4%), high
school diploma/general education
diploma (GED) (54; 8.0%), doctoral
degree (30; 4.5%), and prefer not to
answer/missing data (7; 1.0%) were
the remaining categorical demo-
graphic responses. Additional demo-
graphics not reported here include
occupation, self-reported gross esti-
mated household median income,
marital status, number of people
who live in the household, county of
participation, race, and ethnicity. Sev-
eral statistically significant relation-
ships among these variables were
revealed; however, only those with
medium correlation (0.09-0.24 =
medium and >0.25 = large) or higher
are included here and were not in-
cluded in the predictive model.

PMGs and interns reported atti-
tudes about volunteering for nine
items (o = 0.892). The highest mean
response was for the item “Involve-
ment in programs to improve my
community is important” (mean =
5.35), followed by “I believe it is
important for me to give back to my
community by giving of my knowl-
edge” (mean = 5.23) and “I believe it
is a citizen’s responsibility to partici-
pate in community service” (mean =
5.22).

PMGs and interns reported self-
efficacy to make a positive impact and
self-efficacy of capacity to volunteer,
which were combined into the self-
efficacy scale (o0 = 0.852). The highest
mean response for self-efficacy items
on the 7-point scale was for the item
“I am able to gain the skills necessary
to volunteer” (mean = 5.33), fol-
lowed by “I have the skills necessary
to volunteer” (mean = 5.25) and “I
have confidence in my ability to help
others” (mean = 5.21).

Regarding participation in the
PMG program scale (five items),
Cronbach’s alpha reliability (a0 =
0.542) deemed this scale as not reli-
able. Respondents identified as MGs
or interns self-reported the number of
years as a PMG (N = 500). Therefore,
Interns (N = 173) were not grouped

into this category. The median num-
ber of years participating category
ranged from 1 to 5 years (222;
44 .4%). Almost one-third of respon-
dents (135; 27.0%) indicated partici-
pating in the program for 6 to 10
years, followed by 11 to 15 years (78;
15.6%).

Respondents reported informa-
tion about prior volunteering experi-
ences before participating in the PMG
program (Table 1). Cronbach’s alpha
reliability regarding the prior volun-
teering experience scale of eight items
(o0 = 0.100) was not considered to be
reliable. However, information is still
included here because prior research
indicates that these items have partic-
ular influence on volunteering expe-
riences (Hamilton and Fenzel, 1988;
Janoski et al., 1998; Mutchler et al.,
2003; Weber et al., 2004).

RELATIONSHIPS BETWEEN
VARIABLES. Relationships between
demographic items, attitudes, self-
efficacy, and participation and the
dependent variable of total volunteer-
ing hours per month by PMGs were
measured with Pearson’s 7 correla-
tions and one-way ANOVA (Table
2). Both attitude items (9 items) and
self-efficacy items (10 items) were
collapsed into a single scale (adding
responses from each individual item
and dividing by the total number of
items). Theses combined scales were
correlated against total volunteering
hours per month, and a statistically
significant relationship was found
among total volunteer hours per
month, attitudes, and self-efficacy.

PREDICTIVE MODEL. Ordinal lo-
gistic regression was used to assess the
utility of the theoretical model de-
veloped for this study. Variance in the
dependent variable, total volunteer
hours per month, was regressed
against seven independent variables:
education, self-efficacy, years as
a MG, whether the respondent had
volunteered before participation in
the PMG program, service-learning,
volunteering as a child or young
adult, and whether influential adults
in the respondent’s life emphasized
volunteering. Self-efficacy has been
shown to predict volunteer behavior
(Ajzen, 1991; Bandura, 1986, 1989;
Weber et al., 2004 ) more consistently
than attitudes (Janoski et al., 1998).
An assumption in the calculation of
an ordinal regression is that no two
variables will be too highly correlated
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Table 1. Frequency distribution of prior volunteering experiences of Purdue

Extension Master Gardeners (N = 673).

Prior volunteering experience n %”
Volunteering activity”
Church or faith-based 385 57.2
Educational or youth-serving 270 40.1
Social or community service 256 38.0
Civic, political, or professional 244 36.3
Sports, hobby, cultural, or arts 237 35.2
Service-learning experience
Did not have 452 67.2
Volunteered as a child or young adult
Yes 357 53.0
No 316 47.0
Influential adults emphasized importance of
volunteering
Yes 343 51.0
No 330 49.0

“This item contains no missing data.

YOnly the top five prior volunteering experiences are shown.

Table 2. Correlation between predictive variables and total volunteer hours per
month of Purdue Extension Master Gardeners.

Questionnaire item r P 7?
Education 0.089 0.021* 0.008
Attitudes (combined scale) 0.138 0.001*** 0.019
Self-efficacy (combined scale) 0.227 <0.001*** 0.052
Intern or Master Gardener 0.210¥ <0.001*** 0.044
Years as Master Gardener 0.180 <0.001*** 0.032
Volunteering activity
Church or faith-based 0.137 <0.001*** 0.19
Educational or youth-serving 0.54" 0.160 —
Social or community service 0.131¥ <0.001*** 0.017
Civic, political, or professional 0.141¥ <0.001*** 0.020
Sports, hobby, cultural, or arts 0.85Y 0.28 0.007
Influential adults emphasized volunteering 0.119¥ 0.002** 0.014
Service-learning 0.087¥ 0.024* 0.008
Volunteered as a child or young adult 0.068Y 0.079 —

“Significance level is 0.05. *, ** ***Sjgnificant at P< 0.05, 0.01, or 0.001, respectively.

Y#(pb) = point biserial correlation.

with each other. The relationship
between attitudes and self-efficacy
(7= 0.676) violated this assumption;
therefore, self-efficacy was chosen to
be in the model because it has been
shown to be a more consistent pre-
dictor of volunteer behavior than
attitudes. Associated statistics for the
ordinal logistic procedure are pro-
vided in Table 3.

Two variables, self-efficacy and
years as a MG, were statistically sig-
nificant. The parameter estimates
revealed that a l-unit increase in
self-efficacy led to a 0.715 increase
in the ordered log odds of being in
a higher level of total volunteer hours
per month. Individuals who express
a higher level of self-efficacy are more
likely to devote a greater number of
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hours to volunteering. Statistically
significant results were shown for less
than 1 year as a MG as the response to
the independent variable “years as
a MG.” Regression results revealed
a 0.808 decrease in the log odds of
MGs with less than 1 year of partici-
pation in the PMG program after
earning the certification of “Master
Gardener,” which indicated a higher
level of total volunteer hours per
month. Those with less than 1 year
of being a MG were less likely to
devote a greater number of hours to
volunteering per month compared
with individuals with more years of
participation in the MG program.
The results of the predictive
model and the associated parameter
estimates for each statistically significant

variable can be entered into an equa-
tion to highlight the association be-
tween the variables and the dependent
variable of total volunteer hours per
month. The Nagelkerke pseudo R-
square for the final model was 0.141,
indicating a modest performance of
independent variables predicting change
in levels of the dependent variable. The
equation is (N = 601; P = 0.05) as
follows:

Total MG volunteer hours per month
=0.715 (self-efficacy) + -0.905
(years as PMG-intern) + -0.808

(year as a PMG - less than 1 year)

Discussion

Consistent with prior MG re-
search, results of the self-efficacy, atti-
tude, and volunteering items in this
study indicated that the MG program
is making positive impacts on both
PMGs and their communities through
effective training, appropriate logistics,
and dissemination of horticultural re-
search by the land grant university. Most
PMG interns and PMGs indicated com-
mitment to the community through
strong positive attitudes about volun-
teering in the MG program, and they
had previously volunteered for a number
of other organizations to make positive
impacts on the community. Participa-
tion in the MG program also increased
their self-efficacy. This evidence may
help to validate the time, energy, and
resources invested by the National In-
stitute of Food and Agriculture and land
grant universities to implement and
maintain the MG program.

Identification of potentially pre-
dictive variables for volunteering behav-
iors led to the development of the
predictive model with the variables of
self-efficacy and years as a MG (less than
1 year as a MG). These results showed
significant effects in the model for this
study. Respondents who have been
MGs for less than 1 year are less likely
to devote more time to volunteering
than those who have been in the MG
program for longer periods. Therefore,
retention of experienced volunteers is
important to increasing the total hours
volunteered through the MG program.
The model indicated that helping pro-
grams foster and increase self-efficacy
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Table 3. Predictive model of total volunteer hours per month regressed against seven independent variables of Purdue

Extension Master Gardeners by ordinal logistic regression (N = 601).

Variable Parameter estimate SE Wald statistic P>
Self-efficacy 0.715 0.147 23.565 <0.001***
Education
High school diploma/GED -0.742 0.435 2911 0.088
Some college experience -0.467 0.384 1.482 0.223
Associate’s degree -0.590 0411 2.064 0.151
Bachelor’s degree -0.391 0.364 1.152 0.283
Master’s degree -0.506 0.374 1.829 0.176
Doctorate degree 0¥ — — —
Years as a Master Gardener
Intern -0.950 0.258 13.529 <0.001***
Less than 1 year -0.808 0.353 5.250 0.022*
1-5 years 0.097 0.236 0.167 0.682
6-10 years -0.178 0.259 0.475 0.491
11 or more years 0¥ — — —
Before volunteering: no -0.420 0.290 2.091 0.148
Before volunteering: yes 0¥ — — —
Service-learning: yes 0.256 0.166 2.376 0.123
Service-learning: no oY — — —
Volunteered as child or young adult: yes 0.111 0.168 0.438 0.508
Volunteered as child or young adult: no 0¥ — — —
Influential adults emphasized volunteering: yes 0.154 0.173 0.790 0.374
Influential adults emphasized volunteering: no 0¥ — — —
-2 log likelihood 1443.74
v 1643.66
df 14
Nagelkerke R? 0.141

“Significance level is 0.05. *, ** ***Sjgnificant at P< 0.05, 0.01, or 0.001, respectively.

YThis parameter is set to zero because it is redundant.

will keep PMGs active in the program.
The use of mentors to encourage new
interns may lead to retention and in-
creased self-efficacy of participants. This
finding is consistent with that of Jacobs
(2018), who indicated that volunteer
satisfaction and organizational commit-
ment were related to intentions to leave
the MG program.

Limitations to the methodology
used in this study include low re-
liability of the prior volunteering ex-
perience and of the participation in
the PMG program scales; therefore,
caution is suggested when interpret-
ing the results of the study. The
questionnaire and predictive model
developed for this study have limited
generalizability to other populations
due to their specificity to the PMG
program. However, many of the
items may have relevance or applica-
tion to other volunteering contexts
and within the MG program region-
ally and nationally.

Interesting questions for addi-
tional study may include how to re-
tain MG interns and new MG
volunteers. Within the MG program,
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the influence of additional individuals
could be studied to determine who
may be agents for fostering or in-
creasing self-efficacy in PMGs and
interns because self-efficacy has been
found, in this study, to increase the
total amount of volunteer hours of
participants.

In conclusion, through the iden-
tification of potentially predictive var-
iables for volunteer behavior and
building a predictive model based on
those potentially predictive variables
guided by the TPB, this study con-
tributes to the knowledge of MG
volunteer behaviors and the national
MG program. The predictive model
may provide a framework for measur-
ing total volunteer hours per month
within the PMG program. An indi-
vidual’s self-efficacy and years asa MG
can be used to potentially predict his
or her total volunteer hours per
month. This has important implica-
tions for use within MG programs
because administrators and coordina-
tors could observe or measure self-
efficacy and how long an individual
has been participating in the program

to potentially gauge how much par-
ticipants will volunteer.
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