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Abstract: We conducted an evaluation of the Chesapeake Bay Foundation’s conservation education programs to
determine to what extent they promote participants’ environmentally responsible bebavior and reduce teachers’
perceived barriers to teaching about the bay. We assessed outcomes of five youth- and two teacher-education
programs through pre-, post-, and retention-tests and mail questionnaires from samples of current and past
Dparticipants. Based on improvements in characteristics that promote environmentally responsible bebavior, such
as perceived knowledge of issues and actions, environmental sensitivity, and—particularly—intention to act,
we concluded that the education programs increased some youths’ and many teachers’ environmentally re-
sponsible bebhavior. We also concluded that the teacher-education programs facilitated teaching about the
bay by reducing teachers’ constraints. As a result of our evaluation, the Chesapeake Bay Foundation imple-
mented several changes that administrators of similar conservation education programs may also want to
consider. These changes include focusing programs to target specific, suitable goals; coordinating programs to
provide experiences that build on one anotber; and conducting periodic evaluations.

Evaluacion de los Programas de Educacion en Conservacion de la Fundacion Chesapeake Bay

Resumen: Evaluamos los programas de educacion en conservacion de la Fundacion Chesapeake Bay para
determinar hasta donde promueven conductas ambientalmente responsables de los participantes y reducen
las barreras percibidas por profesores para enseriar sobre la babia. Evaluamos los resultados de cinco pro-
gramas educativos para jovenes y dos para profesores por medio de pruebas pre-, post- y de retencion y cues-
tionarios por correo en muestras de participantes actuales y pasados. Con base en mejoras de las caracteristi-
cas que promueven conductas ambientalmente responsables, tal como el conocimiento percibido de asuntos
y acciones, sensibilidad ambiental, y particularmente, intencion de actuar, concluimos que los programas de
educacion incrementaron la conducta ambientalmente responsable de algunos jovenes y de muchos profe-
sores. También concluimos que los programas de educacion para profesores facilitaron la enseiianza sobre
la babia al reducir apremios de los profesores. Como un resultado de nuestra evaluacion la Fundaciéon Ches-
apeake Bay instrumento varios cambios que quizds también quisieran considerar programas de educacion
en conservacion similares. Estos cambios incluyen orientar programas para alcanzar metas especificas y per-
tinentes; coordinar programas para proporcionar experiencias que se sirvan de base para otras y llevar a
cabo evaluaciones periodicas.

Introduction characteristics to promote environmentally responsible

behavior (ERB) (Disinger 1983). Because, similar to con-
Conservation education seeks to increase individuals’ servation programs (Kleiman et al. 2000), few conserva-
knowledge, change their attitudes, and enhance other tion education programs have been evaluated (Jacobson

1999), little is known about the extent to which conser-

vation education can achieve this ERB goal. Moreover,
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it difficult to draw conclusions about the effects of con-
servation education on ERB (Leeming et al. 1993).

We present an evaluation of the Chesapeake Bay
Foundation’s (CBF) education programs to shed light on
the ability of conservation education programs to pro-
mote ERB. The CBF offers a variety of outdoor and in-
door education programs that have many participants
(about 25,000 youth and 1,000 teachers in 1998). In
addition, CBF has gone beyond the traditional learning
model (knowledge — attitude — behavior) by striving
to influence a greater number of, and more specific,
characteristics thought to be more likely to promote
ERB (Hungerford & Volk 1990). Lastly, CBF seeks to im-
prove its programs by learning whether they promote
ERB ( particularly among youth) and reducing teachers’
perceived barriers to teaching about the bay, questions
also of interest to other conservation educators.

Methods

We evaluated the following CBF education programs:
(D) field trips of 1 and 3 days held during the school year
that immersed youth aged 11-18 in on-the-water activi-
ties such as canoeing, water-testing, and fishing with
nets; (2) 2-week field trips held in summer during which
“gifted” youth aged 11-18 learned about bay ecology,
conservation issues, and the local fishing culture while
traveling on tributaries and staying on bay islands; (3)
the “Catch of the Bay” module of CBF’s curriculum for
youth aged 11-14. The CBF educators encouraged teach-
ers to use the module’s 11 activities and to complete
at least one of three recommended service-learning
projects; (4) 2-day workshops teachers attended to re-
ceive and learn about the curriculum; (5) a “Schools in
Schools” shad-restoration project in which youth aged
11-14 raised juvenile shad in a tank and then released
them into a local waterway ( pilot phase of the pro-
gram); and (6) 5-day field inservices held in the summer
for primary and secondary teachers that provided hands-
on opportunities to learn about the bay.

We developed evaluation instruments including pre-,
post-, and retention-tests for youth and teachers who
participated in programs during 1998, an activity log for
1998 curriculum teachers, and mail surveys for individuals
who participated in CBF’s education programs before 1998.
These instruments were administered to groups of indi-
viduals or individuals from simple random samples, sur-
veys, and convenience samples (Cochran 1977) (Table 1).
Because we could not randomly assign groups or indi-
viduals to treatment and comparison groups, this part of
our evaluation consisted of a quasi-experimental design
(Cook & Campbell 1979).

We asked youth and teachers in the 1998 treatment
groups to complete a pre-test the day before or at the
beginning of CBF education programs and a post-test the
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day after or at the end of the programs. Youth received a
retention-test about 6 months later (we collected too
few responses to report these results) and field inservice
teachers about 2 months later. We also administered pre-,
post-, and retention-tests to youth comparison groups.

To determine to what extent CBF education programs
changed individuals’ ERB, our instruments were designed
to assess participants actual and perceived improvements
in characteristics associated with ERB, as included in the
Hungerford and Volk (1990) behavior model. We decided
to focus on these ERB characteristics because (1) CBF
education programs focused on influencing these char-
acteristics; (2) Hungerford and Volk (1990) argued that
interventions that improve these characteristics promote
ERB; and (3) it would have been difficult to directly ob-
serve participants’ ERB.

Because CBF education programs focus on Chesa-
peake Bay ecology and conservation issues and on envi-
ronmentally responsible behavior to protect the bay, we
asked CBF education staff to identify and prioritize envi-
ronmental knowledge and behaviors taught by their pro-
grams that are specific to the bay. We then selected the
most frequently mentioned topics and behaviors with
which to measure the following ERB characteristics.

Each youth pre-, post-, and retention-test had six mea-
sures for environmental sensitivity (e.g., How much do
you care about. . .), six for knowledge of ecology (e.g.,
Which is not true about submerged aquatic vegetation?),
five for perceived knowledge of issues (How much do
you know about. . .), two for personal responsibility (It
is my personal responsibility to. . .), five for perceived
knowledge of actions (I know how to. . .), five for per-
ceived skill in actions (I have the skill to. . .), one for
individual locus of control (By working on my own, I
can. . .), one for group locus of control (By working
with others, I can. . .), and five for intention to act (In
the next 6 months, I intend to. . .). The remaining ques-
tionnaires had one measure for all or select ERB charac-
teristics to shorten the instrument’s length and increase
the likelihood of response. The questionnaires mailed to
past program participants asked them to rate themselves
in the ERB characteristics “before” and “after” taking
part in CBF education programs to obtain a measure of
perceived change. We asked participants to answer
mostly closed-ended questions that had 3- to 6-point
Likert response options.

To help ensure the validity and reliability of our ERB
characteristic measures, we generally adapted them
from past studies (Covitt 1998), resulting in acceptable
reliabilities (Nunnally 1978) for the summated scales
(Cronbach a range = 0.67-0.91), except for the two
measures of locus of control (Cronbach o = 0.44). We
therefore assessed changes in the single measures of in-
dividual and group locus of control.

We assessed teachers’ perceived constraints to teaching
about the bay by adapting measures used to examine teach-
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Table 1. Details on youth and teacher samples of the evaluation of the Chesapeake Bay Foundation education program.
No. of No. of No. of No. of
pre-and  matching pre- and matching No. of Response
post -tested  pre- and retention- pre- and questionnaire rates
Sample Type of sample groups post-tests  tested groups retention-tests  respondents (%)
1998 participants
1-day field-trip youth simple random 33 578
3-day field-trip youth simple random 15 209
2-week field-trip youth  census 2 31
curriculum youth simple random 10 207
shad-restoration-
project youth census 3 49
comparison youth simple random 12 225
teachers of
curriculum youth census 9 (logs) 69
teachers of shad-
restoration-project
youth census 3 100
2-day curriculum-
workshop teachers census 8 131
5-day field-inservice
teachers census 18 214 14 116
Pre-1998 participants
1- and 3-day, 1- and
2-week field-trip youth convenience 261 36
curriculum youth simple random 89 30
teachers of 1- and 3-day
field-trip youth simple random 104 33
teachers of
curriculum youth and
2-day curriculum-
workshop teachers simple random 68 24
5-day field-inservice
teachers simple random 91 33

ers’ barriers to conservation education in general (Ham &
Sewing 1987-1988; Lane et al. 1994). We developed the
teacher activity log based on logs used by other evaluators
of conservation education (Iozzi 1996; Hollweg 1997).

Because the youngest evaluation participants were 11
years old, we designed all youth questionnaires for this
reading level (Microsoft Word 7.0 Flesch-Kincaid method).
We asked experts to review our instruments, pilot-tested
the questionnaires, and revised them accordingly.

We used SAS PROC MIXED (Littell et al. 1996) because
it is designed for multilevel analysis (i.e., individuals within
groups whose responses are not independent) and because
it adjusts the dependent variable’s (here post-test or after-
program) mean for fixed-factor effects (here pre-test or
before-program, type of treatment, demographic charac-
teristics). We examined results of the test of fixed effects
to determine whether fixed factors were significantly re-
lated to post-test or after-program ERB characteristics.
When we found significant relations, we identified pair-
wise significant differences in adjusted post-test or after-
program ERB characteristic means based on the Bonfer-
roni adjustment for multiple comparisons (Sahai & Ageel
2000). To test for other significant differences when it was
not possible or necessary to account for random or fixed

effects, we used paired-f and Chi-square tests. We inter-
preted results as statistically significant at o = 0.05.

Results

Effects on 1998 Youth

We found that 1998 youth scored low to moderate on
the nine ERB characteristics before they participated in
CBF education programs (Table 2). As suggested by the
significant relations between the type of treatment and
all nine post-test ERB characteristic means (Table 2), many
youth subsequently improved in these characteristics.
Specifically, we found the following significant differ-
ences between the treatment groups and the compari-
son group (Table 2). Youth who participated in 3-day
field trips scored higher than comparison youth in all
ERB characteristics except intention to act. Two-week
field trip youth were higher than comparison youth in
all ERB characteristics except personal responsibility and
individual locus of control. Participants in 2-week field
trips scored high in personal responsibility before partic-
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Table 2. Environmentally responsible behavior (ERB) characteristics of youth participating in 1998 education programs of the Chesapeake
Bay Foundation.
Post-test mean adjusted for pre-test, gender, grade level, and
prior participation in field trips®

Environmentally Range Te”;t ofJi xe;d ej? ects{ " 2week 3-day shad- 1-day
responsible bebavior of  Pretest fype of treaimen field field restoration field
characteristic values® mean  F daf P trip trip project trip  curriculum comparison
Environmental sensitivity 6-30 19.94 6.72 5/1138 < 0.001 22.66° 21.85%y 21.11 20.43x  19.84y 19.32
Knowledge of ecology  0-30 12.78 5.02 5/1144 = 0.001 19.73° 18.35° 18.45 16.39°  16.50 12.31
Knowledge of issues 5-20 13.02 10.73 5/1110 < 0.001 17.80°%% 15.68° 15.65¢ 15.03° 14.30% 12.38
Personal responsibility  2-10  6.61 3.71 5/1201 =0.002 7.20  6.99° 6.88 6.70¢ 6.70 6.15
Knowledge of actions 5-15 9.78 9.79 5/1107 < 0.001 12.04°x 10.97%y 10.82 10.73°  10.01xy 9.45
Skill in actions 5-15 9.81 7.41 5/1110 < 0.001 11.79°% 11.09%y 11.15¢ 10.72°  10.21xy 9.83
Locus of control

group 1-5 371 6.79 5/1182 < 0.001 4.33° 3.99° 3.88 3.76° 3.71 3.38

individual 1-5 282 332 5/1180 = 0.005 3.37 3.15¢ 3.18 3.03 2.90 2.85
Intention to act 5-15 8.40 9.04 5/1185 < 0.001 9.61%x 8§77 9.55%y 9.18% 8.25xyz 8.28

“Higher values reflect greater score on ERB characteristic.

"Means within the same ERB characteristic that bave the same letter (x, ¥, or 2) are significantly different (p < 0.05).
“Treatment group’s mean is significantly different from no-treatment comparison group mean, p < 0.05.

ipating in the program. We believe that this, along with
the group’s small sample size, explains why these youths’
personal responsibility results were not significantly differ-
ent from that of the comparison group. Participants in 1-
day field trips scored higher than comparison youth in
all ERB characteristics except environmental sensitivity
and individual locus of control. Youth participants in the
shad-restoration project scored higher than comparison
youth in knowledge of issues, skill in actions, and inten-
tion to act. Curriculum youth were higher than compari-
son youth only in knowledge of ecology.

Thus, each of the nine ERB characteristics was affected by
at least one of the five programs. All five programs improved
youths’ knowledge of issues; four improved skill in actions;
three improved knowledge of ecology and actions, group lo-
cus of control, and intention to act; two improved environ-
mental sensitivity and personal responsibility; and one of the
five programs improved youths’ individual locus of control.

In terms of significant differences between the five CBF
education programs, we found that participants in the
2-week field trips scored higher than curriculum youth in
knowledge of issues, knowledge of actions, skill in actions,
and intention to act. Participants in 3-day field trips scored
higher in environmental sensitivity than participants in
1-day field trips or curriculum youth, and they scored
higher in knowledge of actions and skill in actions than
curriculum youth. Participants in the shad-restoration
project and the 1-day field trip scored higher than curric-
ulum youth in intention to act.

‘We believe that we did not find additional significant dif-
ferences between the five programs because of the rela-
tively small sample sizes of the 2-week field trip and shad-
restoration project. Therefore, we conclude that partici-
pants on the 2-week field trip scored highest in ERB char-
acteristics, followed by those on the 3-day field trip, on the
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1-day field trip, in the shad-restoration project, and, lastly,
in the curriculum youth.

Data from teachers’ logs provide insight into why cur-
riculum youth may not have performed better. For ex-
ample, most (67%) of the curriculum classes experienced
only 3 or 4 of the 11 recommended activities, and few
(16%) of the curriculum classes completed a service-
learning project. This level of curriculum use by 1998
teachers was not unusual; only a few (8%) of the teach-
ers who used the curriculum before 1998 reported using
the module in its entirety, and many (40%) reported that
they had not implemented a service-learning project.

Teachers’ Assessment of 1998 Youth Effects

The majority of teachers of the 1998 curriculum and shad-
restoration-project youth (we did not ask field-trip teach-
ers) believed that their students improved in almost all of

Table 3. Teachers’ opinions of effects on their 1998 students’
environmentally responsible behavior (ERB) characteristics.

Environmentally

responsible bebavior Curriculum®  Shad-restoration
characteristic mean project mean®
Environmental sensitivity 3.17 4.00
Knowledge of ecology 3.33 4.33
Knowledge of issues 3.33 4.33
Personal responsibility 2.83 3.67
Knowledge of actions 3.17 4.33

Skill in actions 2.67 4.00
Group locus of control 3.17 4.33
Individual locus of control 2.33 4.00
Intention to act 2.00 4.00

“Range of values 1-4; bigher values reflect greater perceived increases.
YRange of values 1-5; bigher values reflect greater perceived increases.
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the nine ERB characteristics as a result of these two CBF ed-
ucation programs (Table 3). The nine teachers of curricu-
lum youth, however, seemed less confident about im-
provements in students’ ERB characteristics than the
three teachers of shad-restoration project youth. For ex-
ample, the teachers of curriculum youth expected no
change in their students’ intention to act, whereas the
teachers of youth in the shad-restoration project expected
increases in this ERB characteristic. Thus, teachers’ relative
assessments were consistent with students’ pre- to post-test
results, both with regard to shad-restoration project youth
increasing in a greater number of ERB characteristics than
curriculum youth, and in terms of the scores on ERB char-
acteristics within the two groups. However, both sets of
teachers believed that there were more improvements
than we identified. Curriculum teachers expected changes
in eight of the nine ERB characteristics, and shad-restora-
tion project teachers expected changes in all nine. We
found only one and three changes, respectively. These
results suggest that teachers overestimated improvements
in their students or that our measures did not adequately
capture changes in youths’ ERB characteristics.

Effects on Youth in Programs before 1998

Youth who participated in the programs before 1998
thought they improved in all four measured ERB characteris-
tics as a result of 1- and 3-day, 1- and 2-week, or a combina-
tion of CBF field trips (Table 4). Before CBF field trips, these
participants rated themselves moderate in these ERB charac-
teristics, and after participating they rated themselves highly.

As suggested by the significant test for fixed-effects re-
sults, there were differences between youth (Table 4). Sub-
sequent examinations of pairwise significant differences
suggested that participants in 1- and 3-day field trips
scored lower in each of the four ERB characteristics than
youth who participated in a combination of field trips. Par-
ticipants in 1- and 2- week field trips, however, differed sig-
nificantly from participants in 1- and 3-day field trips only
in knowledge of actions, in which they scored higher.
Thus, although the means for each group suggested that ef-
fects were greatest for the youth participating in a combi-
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nation of field trips, followed by those participating in
1- and 2-week field trips, and then by those in 1- and 3-day
field trips, the middle group did not statistically distinguish
itself from the other two groups.

Consistent with respondents’ perceived improvements
in ERB characteristics, these individuals believed that CBF
education programs changed participants’ actions toward
the bay. For example, the majority of field-trip participants
before 1998 believed that CBF education programs
reached their goal of fostering actions to protect the bay.
On a scale from 1 (not at all) to 5 (to a great degree), the
mean response of field-trip participants (before 1998) was
4.26 (SD = 0.74), with no significant difference related to
type and combination of CBF field trips. Eighty-two per-
cent of past field-trip participants also reported chang-
ing their actions to protect the bay, again with no signif-
icant differences based on type and combination of CBF
field trips.

Actions listed most frequently by past field-trip partici-
pants included choosing an environmental career, con-
serving water, recycling, and not littering. Somewhat in-
consistent with 1998 intention-to-act results, which
indicated no increase for 3-day participants, past partici-
pants in 3-day field trips identified more actions per re-
spondent (52 actions mentioned by 51 respondents)
than past participants in 1-day field trips (54 actions
mentioned by 115 respondents).

In contrast, to past field trip participants, significantly
fewer past curriculum participants reported changing
their actions (80% versus 71%, x> = 4.29,df = 1, p =
0.038). In addition, when asked to give examples of
actions, past curriculum participants generally gave state-
ments of awareness and concern instead of actions, as
listed by past participants in field trips.

Teachers’ Assessment of Effects on Youth in Programs
before 1998

Teachers who took students on 1- and 3-day field trips and
used the curriculum with their students in the past believed
that youth improved in all four of the measured ERB charac-
teristics. On a scale of 1 (decrease), 2 (no change), 3 (mod-

Table 4. Environmentally responsible behavior (ERB) characteristics of youth who participated in education programs of the Chesapeake Bay

Foundation before 1998.

After-program mean adjusted for

Environmentally Before- Test of fixed effects before-program and level of education*
responsible bebavior program for type of treatment 1- and 3- day 1- and 2- week combination
characteristic mean* F df P field trip field trip of field trips
Environmental sensitivity 2.93 3.04 2/250 <0.028 4.22 4.24 4.53
Knowledge of ecology 2.45 5.55 2/250 <0.004 4.01 4.13 4.47
Knowledge of issues 2.37 6.57 2/250 0.002 3.94 4.20 4.41
Knowledge of actions 2.65 6.51 2/250 0.002 4.10 4.36 4.52

*Range of values 0-5; bigher values reflect greater score on ERB characteristic.
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erate increase), 4 (great increase), teachers believed their
students improved in environmental sensitivity (mean =
3.41, SD = 0.49), knowledge of ecology (mean = 3.50,
SD = 0.51), knowledge of issues (mean = 3.48, SD = 0.57),
and knowledge of actions (mean = 3.45, SD = 0.51).

Consistent with teachers’ assessments of students’ im-
provements in these ERB characteristics, the majority be-
lieved that CBF education programs reached their goal of
fostering actions to protect the bay. On a scale from 1
(not at all) to 5 (to a great degree), teachers’ mean re-
sponse was 4.27 (SD = 0.71), and most teachers (85%)
also believed that CBF’s education programs changed their
students’ actions to protect the bay.

Although there were no statistically significant differ-
ences in responses between teachers who had taken
their students on field trips and teachers who had used
the curriculum, there were differences in the examples
of student actions reported by teachers. Teachers of
field-trip participants before 1998 frequently identified
conserving water and recycling as student actions and
listed in-school group projects such as stream clean-ups
and wetland plantings. In contrast, teachers of curriculum
participants before 1998 generally provided examples of
changes in awareness and concern, not of actions as were
listed by teachers of field-trip participants before 1998.

Zint et al.

Effects on Curriculum-Workshop Teachers

For teachers participating in the 1998 curriculum work-
shops, there were significant differences between pre-
and post-test means for seven of eight ERB characteris-
tics and for 5 of 12 perceived barriers to teaching about
the bay, all reflecting improvements (Table 5). After the
workshop, teachers were high in ERB characteristics
and perceived moderate barriers to teaching about the
bay. Because we identified only one significant differ-
ence (out of 60 possible) in post-test results based on
grade and subject taught and years of professional expe-
rience, and because these mean differences were small,
we concluded that there were no substantive distinctions
in teachers’ responses based on these characteristics.

For teachers participating in curriculum workshops be-
fore 1998, there were significant differences in all four mea-
sured ERB characteristics (Table 5). As reflected by before-
and after-program means, teachers believed they improved
and rated themselves high in ERB characteristics after
the workshop. Most past participants (70%) also indi-
cated that as a result of the workshop they had changed
their actions to protect the bay. With regard to barriers to
teaching about the bay, past participants generally per-
ceived slightly higher barriers than did 1998 participants
(Table 5).

Table 5. Effects of curriculum workshops on teachers’ environmentally responsible behavior (ERB) characteristics and perceived barriers to

teaching about the bay.

Participants before 1998

1998 participants
pre- and post-test before- ajter- bef(Z‘:Oz:l:n?ﬂeT
pretest  post-test program  program
mean mean p mean mean t p
Environmentally responsible
behavior characteristic*
environmental sensitivity 4.26 4.36 —1.356 =0.217 3.73 4.33 —-6.00  <0.001
knowledge of ecology 3.18 3.81 —7.110 <0.001 3.04 4.16 -9.24  <0.001
knowledge of issues 3.27 3.82 —6.123 <0.001 3.08 4.14 —8.09 <0.001
personal responsibility 3.99 4.13 —4.195 =0.004
knowledge of actions 3.16 3.97 —9.377 <0.001 3.04 4.14 —831  <0.001
skill in actions 3.03 3.77 —12.042 <0.001
individual locus of control 3.75 3.97 —2.801 =0.026
intention to act 3.98 4.22 —2.959 =0.021
1998
Perceived barrier® mean
financial resources 2.71 3.31 —4.460 =0.003 2.66
preparation time 3.24 3.33 —0.708 =0.502 2.89
materials and resources 3.02 3.89 —6.463 <0.001 3.11
classroom time 3.63 3.76 —1.430 =0.196 3.14
access to field trips 3.37 3.93 —5.451 =0.001 3.44
flexibility in curriculum 3.73 3.89 —1.110 =0.304 3.45
support from school 4.28 4.41 —1.000 =0.351 3.80
support from parents 4.02 4.10 —0.745 =0.481 3.97
science knowledge 3.87 4.80 —5.371 =0.001 4.29
other (than science) knowledge 411 4.70 —4.980 =0.002 4.33
student interest in bay 4.33 4.39 —0.490 =0.639 4.38
personal interest in bay 5.01 5.20 —2311 =0.054 4.92

“Range 1-5 for 1998 and 1-6 for before 1998; bigher values reflect greater score on ERB characteristic.

YRange 1-6, higher values reflect less of a perceived barrier.
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Table 6. Effects of field inservices on teachers’ environmentally responsible behavior (ERB) characteristics and perceived barriers to teaching

about the bay.
1998 participants Participants before 1998
pre- and pre-retention before and after
pre-test retention- post-test test before-  after- program
test posttest  test program program
mean mean — mean t p t p mean  mean t p
Environmentally responsible
behavior characteristic”
environmental sensitivity 4.20  4.54 4.48 —9.780 <0.001 —3.563 =0.003 3.23 4.36 —6.41 <0.001
knowledge of ecology 3.34 3.82 3.85 —5.762 <0.001 —4.324 =0.001 2.41 3.80 —8.49 <0.001
knowledge of issues 3.26  3.85 3.80 —7.049 <0.001 —5.360 <0.001 2.35 3.82 —-9.31 <0.001
personal responsibility 3.92 431 4.36 —5.378 <0.001 —5.537 <0.001
knowledge of actions 334  4.02 4.00 —12.941 <0.001 —7.745 <0.001 2.36 3.84 —9.00 <0.001
skill in actions 3.02 3.69 3.74 —7.758 <0.001 —8.116 <0.001
individual locus of control  3.69  4.11 4.24 —4.297 <0.001 —4.510 =0.001
intention to act 398 4.30 4.35 —7.438 <0.001 —5.432 <0.001
1998
Perceived barrier” mean
financial resources 2.77 3.16 3.16 —4.892 <0.001 —4.856 <0.001 2.34
preparation time 3.18 353 3.46 —4.276 =0.001 —2.297 =0.039 2.73
classroom time 341  3.67 3.59 —4.243 =0.001 —1.606 =0.132 2.76
access to field trips 337 3.09 3.65 —5.769 <0.001 —2.383 =0.033 2.77
flexibility in curriculum 3.50 3.73 3.66 —4.812 <0.001 —1.482 =0.162 3.00
materials and resources 3.04 3.52 3.50 —4.665 <0.001 —5.804 <0.001 3.06
support from school 380 398 3.95 —3.186 =0.005 —2.064 =0.060 3.35
science knowledge 359  4.03 4.16 —6.139 <0.001 —6.419 <0.001 3.69
support from parents 3.62 3.76 3.86 —2.818 =0.012 —1.267 =0.227 3.83
student interest in bay 373 394 3.95 —4.202 =0.001 —2.017 =0.065 3.86
other (than science)
knowledge 3.71 4.19 4.16 —6.345 <0.001 —5.687 <0.001 3.95
personal interest in bay 437  4.68 4.65 —5.509 <0.001 —3.913 =0.002 5.08

“Range 1-5 for 1998 and 1-6 for before 1998; bigher values reflect greater score on ERB characteristic.
YRange 1-5 for 1998 and 1-6 for before 1998; bigher values reflect less of a perceived barrier.

Effects on Field Inservice Teachers

For 1998 participants in the field inservice, there were
significant differences between the group’s pre- and post-
test means for all eight ERB characteristics and all 12 per-
ceived barriers to teaching about the bay (Table 6). Most
of these positive effects remained at least until the reten-
tion test administered 2 months later, when inservice
teachers were high in ERB characteristics and perceived
moderate to low barriers to teaching about the bay. Be-
cause we identified only 7 (out of 60 possible) significant
differences in retention-test results based on grade and
subject taught and years of professional experience, and
because these mean differences were small, we concluded
that there were no substantive distinctions in teachers’
responses based on these characteristics.

For inservice participants before 1998, there were sig-
nificant differences in all four measured ERB characteris-
tics (Table 6). As reflected by before- and after-program
means, teachers believed they improved and rated them-
selves high in ERB characteristics after the inservice.
Most past participants ( 78%) also indicated that as a re-
sult of the inservice they had changed their actions to

protect the bay. With regard to barriers to teaching about
the bay, past participants generally perceived slightly
higher barriers than did 1998 participants ( Table 6).

Discussion

To determine to what extent CBF education programs in-
crease participants’ environmentally responsible behavior,
we relied on assessing participants’ improvements in char-
acteristics thought to promote ERB (Hungerford & Volk
1990). Chesapeake Bay Foundation education programs
influenced these characteristics to a range of degrees.
Specifically, we found strong evidence that youth im-
proved in knowledge of issues based on all CBF educa-
tion programs, environmental sensitivity based on 3-day
and 2-week field trips, and knowledge of actions and
skill in actions based on all CBF education programs ex-
cept the curriculum. We also found some evidence that
youth improved in knowledge of ecology based on CBF
education programs. We had less evidence, however, that
youth increased in group locus of control, intention to
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act, personal responsibility, and individual locus of con-
trol (in that order), especially based on the curriculum.

Given the time that CBF education programs allocate
to providing information about issues, ecology, actions,
and group restoration activities, we expected to find im-
provements in knowledge of issues, ecology, actions,
skill in actions, and group locus of control. The improve-
ment of participants in the 3-day and 2-week field trips in
environmental sensitivity also was not surprising given
that outdoor experiences are predicted to have this ef-
fect. With regard to intention to act, we were surprised
to find inconsistencies between CBF education programs
with respect to the number of ERB characteristics that
these programs influenced. For example, participants in
the 1998 3-day field trips improved in all ERB characteris-
tics except intention to act, whereas 1998 participants in
the shad-restoration project improved in only two other
ERB characteristics and intention to act. Findings should
have been the opposite: programs that influenced a
greater number of ERB characteristics and to a greater
extent should have been more likely to increase inten-
tion to act. This suggests that further research is needed
to the test the Hungerford and Volk (1990) model. Lastly,
findings that personal responsibility improved only
among participants in 1- and 3-day field trips suggest that
this aspect is not stressed sufficiently in other programs.
Similarly, findings that individual locus of control im-
proved only among participants in 3-day field trips sug-
gest that the other education programs are not providing
enough opportunities for youth to develop self-confi-
dence in their ability to make a difference.

Among individual programs, 1-day field trips per-
formed well in terms of improvements in youths’ ERB
characteristics, especially considering the short duration
of the experience. Three-day field trips also performed
well in terms of improvements in a number of ERB char-
acteristics, but given the relative length of their experi-
ence, participants in 3-day field trips did not perform as
well in terms of ERB characteristic scores. Similarly, par-
ticipants in 2-week field trips did not appear to be reach-
ing their full potential. This conclusion is based on the
number of ERB characteristics affected and scores rela-
tive to those of 3-day and 1-day field trips, and on the
fact that these students tended to be higher academic
achievers. Outcomes of the shad-restoration project
were mixed, and it is difficult to reach a conclusion be-
cause the program was evaluated during its pilot phase
and the sample was small. Curriculum outcomes were
disappointing, but not surprising, given that youth did
not experience the recommended number of activities
and service-learning projects.

With regard to teachers’ ERB characteristics, the cur-
riculum workshop and field inservice performed well.
With one exception, we observed improvements in all
ERB characteristics as a result of these programs. The ex-
ception was environmental sensitivity in 1998 curricu-
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lum-workshop teachers. Given that workshop partici-
pants spent most of their time indoors, however, these
results are not surprising.

Did CBF education programs increase youths’ and
teachers’ environmentally responsible behavior? We be-
lieve it is likely that some youths’ and many teachers’
ERB increased as a result of participating in CBF outdoor
education programs and the curriculum workshop. First,
improvements occurred and were perceived to have oc-
curred in the majority of these participants’ ERB charac-
teristics. Second, the majority of these participants scored
and rated themselves as moderate to high in these ERB
characteristics after these programs. Third, the majority
of participants reported increases in ERB and gave exam-
ples of relevant actions that they or their students en-
gaged in as a result of these programs.

It is the results for intention to act that create some
uncertainty about the effects of CBF education programs
on youths’ ERB. Intention to act is one of the best pre-
dictors of behavior, with a mean correlation of about 0.60
(Van den Putte 1991, cited by Eagly & Chaiken 1993).
Our evaluation revealed that 1998 participants in 3-day
field trips and the classroom curriculum did not improve
in intention to act and that the majority of youths’ inten-
tion to act was moderate after CBF education programs.
In contrast, teachers who participated in CBF education
programs improved in intention to act and their inten-
tion to act was high, suggesting that teachers were likely
to engage in ERB as a result of these programs.

It is unclear to what extent youth in the shad-restoration
project increased in ERB. These youth may have increased
in ERB because their intention to act increased, but they im-
proved significantly only in three of nine ERB characteris-
tics, with a mix of moderate to high scores. Teachers of
these youth also appeared less optimistic about increases in
their students’ intention to act compared with student im-
provement in some of the other ERB characteristics.

In light of how teachers implemented it, it is unlikely
that youth who participated in the curriculum increased
in ERB. These youth improved in only one of nine ERB
characteristics, and their scores were moderate. In ad-
dition, although many past curriculum youth and their
teachers reported changes in actions as a result of learn-
ing about the bay, the majority of examples focused on
awareness and concern instead of relevant actions. Be-
cause most youth experienced only a few of the recom-
mended activities and did not complete a service-learn-
ing project, it remains unclear to what extent the
curriculum could have increased ERB if implemented as
intended.

With regard to effects on teachers, we conclude that
many were likely to engage in ERB—specifically, the ERB of
instructing their students about the bay. Teachers’ intention
to teach about the bay was not explicitly assessed, but it
was likely to be high in light of their voluntary participation
in CBF education programs. Thus, these teachers would
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have taught their students about the bay unless barriers pre-
vented them from doing so (Ajzen 1985). After partici-
pating in CBF education programs, many teachers’ per-
ceived barriers to teaching about the bay were reduced,
and only some logistical barriers remained for a few
teachers.

Implications

Changing human behavior is difficult. Considering that
CBF education programs, like most conservation educa-
tion programs, have consisted mostly of short, one-time
experiences, our conclusion that these programs have the
potential to promote environmentally responsible be-
havior among some youths and many teachers is encour-
aging. Our findings also suggest, however, that education
programs like CBF’s are not meeting their full potential
in terms of promoting ERB characteristics and, thus, ERB.

Similar to Gardner and Stern (1996), we believe that
education programs need to be focused, provide multi-
ple experiences over extended periods of time, and be
coordinated with other interventions to reach their full
potential in promoting ERB. Based on these beliefs, we
made recommendations that CBF has implemented and
that may also be appropriate for other conservation edu-
cation programs. For example, rather than attempting to
influence all ERB characteristics through each of its pro-
grams, CBF is targeting specific, suitable ERB character-
istics such as knowledge of ecology through its curricu-
lum and individual locus of control through its 2-week
field trips. The CBF is also increasing its efforts to en-
courage teachers to coordinate curriculum, field-trip,
and restoration activities to provide youth with experi-
ences that build on one another. Lastly, CBF is putting
greater emphasis on continuing support for teachers to
help them implement the curriculum as intended and
further reduce their barriers to teaching about the bay.
An evaluation currently underway will determine the ef-
fects of these and other changes.

As illustrated by this study, it is challenging to design
evaluations that determine the extent to which conser-
vation education programs affect environmentally re-
sponsible behavior. Such evaluations are needed, how-
ever, to provide insight into the short- and long-term
effects of conservation education programs and thus
to guide improvements in these programs so that they
can make a meaningful contribution to conservation.
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