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Abstract

Nature field trips offer opportunities for urban students’ exploration, discovery, and
learning which they may not experience otherwise. Seventh grade students at an eco-
nomically disadvantaged urban school in the US Midwest sorted statements related
to school, nature, and science before and after their field trip experience. These sorts
provide a snapshot of students’ subjective thoughts on the topic. The statements
were developed from student writings from the previous year’s 7th grade field trip.
As a qualitatively focused mixed method, Q methodology [Q] requires only a rela-
tively small group of participants (here just under 50). The sorts were then statisti-
cally grouped based on similarity of the sorts with the resulting three perspectives:
Active Nature Learners, Not a Nature Lover, and The Environmentalists. Thus, Q
provided differentiation of student views about nature before and after the field trip.
Thirty-percent of those who provided sorts before and after the field trip changed
their viewpoint to one that was more positive about nature (Active Nature Learners)
or the environment (The Environmentalists). Students’ written comments and the
descriptive viewpoints stakeholder feedback that can be used for program improve-
ment. For instance, The Environmentalists view provides an outcome goal for the
field trip experience for students.
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As part of a nationally funded grant, urban American middle-school students
were exposed to nature via a field trip to a university field station and local nature
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preserve. To assess changes in student views about nature, the researcher collected
data before and after the field trip. The assumption was that not all students would
be affected by the field trip experience in the same way. Therefore, the researcher
used Q methodology which allows for the determination and description of diver-
gent viewpoints concerning a topic.

Introduction to the Problem

Urbanization of industrial nations, like the U.S., negatively affects their population’s
ability to come into direct, purposeful contact with nature. These urban popula-
tion’s contact with nature are driven by both opportunity and inclination. Thus, it
is not surprising that direct contact with nature, especially intentional such as visits
to public parks, is rare for urban dwellers (Cox et al. 2017). Yet interactions with
nature have been shown to improve science literacy and attitudes toward biodiversity
(Sousa et al. 2016) as well as providing physical and mental health benefits (Cox
et al. 2017; Tardona et al. 2014). Field trips offer opportunities for student explora-
tion, discovery, first-hand and original experiences (DeWitt and Storksdieck 2008).

Much of the informal science and field trip literature involves science knowl-
edge in presentations of aggregate quantitative data such as Leonard et al. (2016).
That study targeted increasing science content knowledge among underrepresented
minority students and enhancing their interest in science. Interest in science was
measured qualitatively yet in aggregate such that differentiation of views was not a
goal of the study. Similarly, Lin and Schunn (2016) investigated attitudes and abili-
ties in science of a large sample of 6th and 8th grade students related to informal
science experiences. Attitudes were measured using multiple Likert-scale surveys
and the results were further analyzed via regression analysis. Although differences
were revealed among 6th grade versus 8th grade students, this study did not target
differentiating viewpoints. In addition, the results of the Likert-scale surveys were
provided as aggregate scores. However, the calculation of mean scores assumes a
Gaussian distribution of responses (Newman and Newman 1994) which may not be
the case. In other words, the frequency of responses may be skewed or even bimodal
or another non-Gaussian distribution (Ramlo 2017). Additionally, Brown (1980)
explained that responses to Likert-scale type items are not standardized. In other
words, one subject’s response may differ in meaning as determined by the observer
or anyone else. Furthermore, Likert scale surveys often offer choices that fit within
predetermined researcher views/frameworks (Hilton et al. 2009). Finally, Liker-scale
surveys cannot reveal the complexity of the opinions within a group like Q method-
ology (McKeown 2001). Yet Likert-scale surveys and observations appear common
in determining student attitudes related to science and/or nature.

For instance, Tardona et al. (2014) brought schoolchildren from disadvantaged
urban public schools to a nearby Ecological and Historic Preserve and found that
engagement with nature can positively influence education related to nature, his-
tory, and health for urban schoolchildren. Yet their study was based upon observa-
tions of students. Cox et al. (2017) used quantitative analyses of self-reported infor-
mation related to contact with nature. Similarly, the study by Sousa et al. (2016)
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investigated student perspectives (attitudes) about biodiversity using a Likert-scale
survey which did not allow the determining and description of multiple, divergent
perspectives. Lawless and Brown (2015) used anonymous written communication
by students to investigate students’ interest in STEM careers, future science explora-
tions, and self-efficacy about writing. Elmesky and Tobin (2005) involved urban stu-
dents as researchers including ethnographers about their own nature exposure within
their neighborhoods and experiences. Their study involved student interviews and
the involvement of students as participatory researchers and ethnographers.

Certainly, the informal science research literature is rather voluminous. Target-
ing middle school students in poor urban areas certainly reduces the number and
types of studies related to informal science. Much of the literature focuses on sci-
ence learning rather than student attitudes. Those studies that target student attitudes
depend upon Likert-scale surveys, observations, or student writing. Yet each of
these types of investigations concerning student views of nature only present find-
ings in aggregate often with means of Likert-scale rankings where the distribution is
unlikely to be Gaussian (Ramlo 2017). Moreover, it does not seem likely that all or
even most students will have the same reaction to exposure to nature whether in an
informal science setting or another type of setting. Thus, this study is unique in that
it used Q methodology to investigate students’ divergent views of nature and science
before and after the grant supported field trip to a local wetland and nature center. Q
methodology does not assume uniformity of responses by participants; alternatively,
Q methodology allows for the differentiation of viewpoints about an experience or
topic. Like the studies by Sousa et al. (2016) and Tardona et al. (2014), this study
also involves schoolchildren from a disadvantaged, urban public-school system.
However, by using Q methodology, this study reveals the differing viewpoints of
disadvantaged, urban public-school students regarding nature before and after their
field trip. Consequently, the use of Q methodology provided differentiation of the
field trip experience and its effect on these students’ views of nature.

The Urban School

The urban school is located within a medium sized city in the US Midwest. The
single-building school contains grades 7-12 and is designed as a Community Learn-
ing Center (CLC). The school enrollment is about 824 students. The demographic
breakdown is 93.7% black, 2.9% multiracial, and 2.6% white. The student popula-
tion is 100% economically disadvantaged, with a 23.6% disability rate. The school’s
attendance rate is 93.4% with a 19.6% chronic absenteeism rate as well. The school
formed in 2012 as a combination of a former high school and middle school. Since
its inception, the CLC adopted a New Tech model of teaching which emphasizes
Project Based Learning (PBL) with students.

University Field Station

The University Field Station was created 20 years ago as a collaboration between
the university and a nearby township at a nature preserve. The Nature Preserve and
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University Field Station consist of approximately 411 acres. The University Field
Station promotes understanding and research of Ohio’s wetland environments via a
living laboratory design. The goals of the University Field Station are: (1) to provide
a center for long-term environmental research emphasizing habitat restoration and
terrestrial ecology, (2) to support the education programs of primarily urban uni-
versities and local schools, and (3) to interact with the local community in promot-
ing environmental awareness. Among the largest terrestrial ecology field stations in
Ohio, this University Field Station collaborates with other field stations and environ-
mental education facilities in the region. Various departments at the University use
the University Field Station for research and teaching. The University Field Station
and the Urban Middle School in this study first partnered to bring students to the
Field Station several years ago, prior to this study.

Field Trip

The seventh-grader participants, aged 12—13 years old, rotated through five nature
exploration stations. The following provide a summary of these stations: (1) looking
for algae and microorganisms in water from the Nature Center Pond with compound
microscopes inside the field station; (2) creating insect-inspired art in an outdoor
shelter; (3) playing an outside game of tag to learn about water quality and macroin-
vertebrates; (4) going on a nature hike through the Nature Preserve; and (5) explor-
ing the garden bowl wetland with boots and binoculars. These students spent about
35 min at each of these stations. Highlights included seeing turtles and ducks as well
as lots of mud.

Program Assessment

Previous and current National Science Foundation funding has provided the means
of bringing students from the Urban Middle School to the University Field Station
over several years. Within the current grant cycle, the program assessment model
is based on McNeil et al. (2005) who stress program assessment is a key ingredi-
ent to program health and the program’s abilities to meet the needs of stakehold-
ers including students. Additionally, McNeil et al. (2005) contend that assessments
and evaluations must consider that different stakeholders may be affected differently
by a program. Thus, classifying students into different viewpoints regarding nature
and learning will be helpful within this program assessment. Differentiating view-
points and drawing on consensus among those viewpoints will allow for informed
decision making and improve investigation of the program’s capabilities to meet the
needs of these urban students. In other words, the program assessment aims to cre-
ate improved partnership and student experience by examining the divergent student
viewpoints about nature and science before and after their field trip and problem-
based learning (PBL) experience using Q methodology. This assessment fits within
the suggested assessment framework of DeWitt and Storksdieck (2008) to better
involve stakeholders in the assessment process, to provide means to establish the
value of field trip experiences, and to differentiate the effectiveness of the experience
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among participants. Q methodology provides the ability to differentiate program
effectiveness among stakeholders (Ramlo 2015b) by determining and describing the
various viewpoints about a topic (Brown 1980; McKeown and Thomas 2013; New-
man and Ramlo 2010).

Q for Program Assessment

With the ability to differentiate stakeholder viewpoints about a topic or situation,
it is not surprising that Q methodology has been used for program assessment. For
instance, Chamberlain et al. (2012) used Q to inform existing conservation efforts
related to grizzly bears in several areas in Canada. By purposefully selecting 29
stakeholders, these researchers were able to determine divergent perspectives about
these conservation efforts and then, in turn, offer workshops aimed at informing
stakeholders and developing agreed upon management strategies.

Within the field of medical education, Gingerich et al. (2017) used Q to investi-
gate issues related to inter-rater reliability estimates of medical doctor interactions
with patients. Although a standardized rating rubric was used to score these clinical
evaluations, inter-rater variation was prevalent. This was the case even when mul-
tiple observers provided ratings of the same clinical performance. Using Q, evalu-
ators provided their assessment impressions by sorting statements into a grid that
ranged from ‘most consistent with my impression’ to ‘most contrary to my impres-
sion.” The factor results, in conjunction with the evaluation scores of the perfor-
mances, indicated that there were multiple interpretations of clinical performances.
These interpretations dispel the presupposition of homogeneity of responses for
clinical assessments. This is a very big problem that indicates that evaluators are
not interchangeable and that multiple ratings cannot be easily reconciled into a sin-
gle judgment. Thus, this initial study indicates that the current clinical-performance
measurement models are inefficient in extracting and summarizing the relevant
assessment information. These measurement models may need to be adapted in a
way that considers the salient aspects of evaluator impressions related to clinical
performance.

Method

Q methodology [Q] is used to scientifically study subjectivity through the differen-
tiation and description of viewpoints among a group about a topic. Thus, the selec-
tion of Q methodology is appropriate whenever viewpoints are to be investigated in
a way that does not simply target the discovery of average responses, whether that is
a mean response on a Likert-scale item(s) or a theme analysis from interviews. The
applications of Q are broad and include studies within numerous disciplines includ-
ing political science, journalism, marketing, environmental studies, health policy
studies, and education (Brown 1980; McKeown and Thomas 2013; Newman and
Ramlo 2010; Ramlo 2016).
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Over 80 years-old yet identified as a mixed method (Newman and Ramlo 2010;
Ramlo 2015a, 2016), Q consists of a series of qualitative and quantitative interwo-
ven stages (Ramlo 2015a) each with a qualitative focus including within the fac-
tor analytic stage (Ramlo 2015a, 2016). It is incorrect to state that Q is simply an
inverted R matrix (McKeown and Thomas 2013). Additionally, researchers often
associate the sorting of statements into a grid (Q technique) and the factor analy-
sis of people (Q method) with Q methodology. However, Q consists of a complete
methodology including a series of stages as well as a set of philosophy of science,
epistemological, ontological, and statistical principles (Brown 1980; Ramlo 2015a,
b, 2016). Q studies commence with the generation of a concourse of items (most
typically statements) that represent the broad communications on the subject. Next,
the researcher selects the Q-sample that is a subset of the concourse that captures the
range of communications. The study’s participants sort the Q-sample items into a
grid based on their viewpoint such that there are no right or wrong answers. The sort
provides a snapshot of each participant’s view on the topic. These sorts are then ana-
lyzed via factor analysis and correlation such that similar views are grouped together
to represent unique, divergent viewpoints. Tables of data that include factor arrays
(theoretical sorts for each factor) and distinguishing statements in conjunction with
post-sort interviews or written comments provide the means of interpreting each
factor (viewpoint) that emerged from the analyses (Gingerich et al. 2017; McKeown
and Thomas 2013; Newman and Ramlo 2010; Ramlo 2015a, b).

Concourse and Q-Sample

For this study, the concourse of statements came from previous data collected
from seventh grade students at the Urban Middle School a year prior to this study.
This information was collected before and after that year’s field trip to the Univer-
sity Field Station and consisted of students’ written comments, survey responses,
and essays. One-hundred-eighty-six statements made up the concourse across four
themes: active, good student (characteristics), learning, and nature.

Experimental design procedures were used to select a Q sample theoretically
from the concourse using Fisher’s experimental design principles as suggested by
Brown (1980). The goal was to have a Q sample with 30-60 items that were as rep-
resentative of the concourse (with items selected across each of the four themes).
The final Q-sample for this study contained 40 statements which were then offered
to participants on individual slips of paper for sorting.

Q-Sorts and P-Set

Like the field trip, participants in the study had to provide parental-approval to par-
ticipate in the study as well as offering their own consent at the time of the sorting.
Because some of the older students had participated in field trips to the University
Field Station in previous years, this study involved only seventh-grade students. In
this way, the students would have not been involved in any previous version of this
partnership between the school and the university.
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The participating students (P-set) remained in their classrooms to perform the
sort while the non-participating students went to the library. Participating stu-
dents received an envelope with the 40 statements, each with an identifying num-
ber, instructions, and the sorting grid, shown in Fig. 1. The condition of instruc-
tion provided was that the students should sort the statements into the grid based
upon their view. Students provided Q-sorts prior to the field trip (pre) and after the
field trip (post). Students sorted on the Wednesday before the Friday field trip and
then the Wednesday after they sorted again. After completing the sorts, the students
answered three questions—two related to their reasons for placing the statements
at the two ends of the grid (+4 and —4) and one regarding their thoughts about the
sorting process or any other comments they would like to make. In total, 46 students
provided usable Q-sorts before the field trip and 48 students provided usable Q-sorts
after the field trip. Some sorts had to be discarded because they were incomplete.
Although this may seem like a small sample, the sample size in Q is the number of
statements (thus the term Q-sample) rather than the number of participants (Brown
1980; McKeown and Thomas 2013). Alternatively, the number of participants,
P-set, is theoretically relevant to the problem under investigation (Brown 1980). Q
studies may involve one person sorting under multiple conditions of instruction or a
relatively small group of participants, usually less than 40 (Brown 2008).

Analyses

The researcher entered student sorts into specialized software for Q methodology.
This software, PQMethod, provides not only the means to group similar sorts (by

Most Most
UNLIKE LIKE
my view neutral my view
-4 -3 -2 -1 0 1 2 3 4

Fig. 1 Sorting grid used in this study
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person factor analysis) but also provides detailed tables used for interpretation of
each factor (viewpoint) (Newman and Ramlo 2010). This is not R factor analysis
which groups items. Instead, Q groups people such that each factor represents a
distinct, divergent viewpoint (Brown 1980; McKeown and Thomas 2013). When
a sort has sufficient correlation with a factor/viewpoint with minimal correlation
with the other factors/viewpoints, the sort is represented by that factor using “flag-
ging” within the Q software. Only sorts flagged on a factor are used to create the
descriptive tables for those factors. These tables consist of salient and distinguish-
ing Q-sample statements (or other types of items) and consensus items. Interpreta-
tions of viewpoints also include the post-sort comments provided by the participants
(Brown 1980; McKeown and Thomas 2013; Newman and Ramlo 2010) whether
those are collected via participant writings or interviews.

Results and Discussion

For this study, two factors emerged from the analyses. The second factor was bipolar
meaning it contained sorters with positive correlation and negative correlation with
the factor (e.g. opposite poles). Brown (1980) stresses that bipolar factors are best
split into separate factors, each representing one of the two opposing poles. This
method is preferred rather than reporting on only the results of those with positive
factor correlations and assuming that the negative end merely is the reflection of the
positive end. Thus, this study truly contains three factors where the second original
bipolar factor was split into Factor 2 and Factor 3. The researcher inverted Factor 3
(multiply by — 1) and selected only those positively correlated sorts as representing
this viewpoint. Factor 2 then only included those with positive correlations with that
viewpoint. Separating a bipolar factor in this way assists in the interpretation phase.
Additionally, as Brown (1980) suggests, Factors 2 and 3 are not simply opposites but
are worthy of separate interpretations.

Distribution of Sorters on Factors

Although the interpretations of the factors follow, it is interesting to consider the dis-
tribution of participants across the three factors prior to the field trip and afterwards.
The factor matrix for the sorts is provided in Table 1 where sorts identified by a fac-
tor are indicated with an X. Not all students who successfully completed the pre-sort
also successfully completed the post-sort. In fact, 11 students at the pre-sort and 4 at
the post-sort failed to successfully provide a coherent sort of the statements. Those
sorts were discarded. However, the researcher entered the 48 completed pre-sorts
(prior to the field trip) and 46 completed post-sorts (following the field trip) into
PQMethod. Forty-three (43) students performed both the pre-sort and the post-sort.
This is a sufficient number of participants for a Q study, as previously discussed.
Examining the 43 students who performed both the pre and post-sorts, 13 (30%)
changed their viewpoints (identified by a shift in factor association or loss of fac-
tor association). Most of those students changed from Factor 2 at the pre-sort to
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Table 1 Factor matrix for all sorts

Sort # Q sort—pre F1 F2 F3 Sort # Q sort—post F1 F2 F3

1 1 X 49 1A X

2 2 - -

3 3 X 50 3A X

4 4 X 51 4A X

5 5 X 52 SA X

6 6 X - -

7 7 X 53 TA

8 8 X 54 8A X

9 9 X 55 9A X

10 10 X 56 10A

11 11 X 57 11A X
12 12 X 58 12A X

13 13 X 59 13A X
14 14 X 60 14A X

15 15 61 15A X
16 16 62 16A

17 17 X 63 17A X

18 18 X 64 18A X

19 19 X 65 19A X

20 20 X 66 20A X

21 21 X 67 21A X

22 22 X 68 22A X

23 23 X 69 23A X

24 24 70 24A

25 25 71 25A

26 26 X 72 26A X

27 27 X 73 27A X

28 28 X 74 28A

29 29 X 75 29A X

30 30 76 30A X
32 32 X 71 32A X

33 33 X 78 33A

34 34 X 79 34A X
35 35 X 80 35A X

36 36 X 81 36A X

37 37 X 82 37A X

38 38 X 83 38A X
39 39 84 39A

40 40 85 40A X

41 41 X 86 41A X
43 43 X 87 43A X

44 44 X 88 44A X
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Table 1 (continued)

Sort # Q sort—pre Fl1 F2 F3 Sort # Q sort—post Fl1 F2 F3
45 45 X 89 45A X

46 46 X 90 46A-no trip X

47 47 X 91 47A X

48 48 X - -

- - 92 49A X

Sorts represented by a factor are indicated by an X

Factor 1 at the post-sort. At pre-sort, the distribution of sorts across Factors 1, 2,
and 3 were 32, 16, and 1, respectively. At post-sort, the distribution of sorts across
the three factors were 29, 6, and 2, respectively. Typically, in Q, researchers are not
particularly interested in the number of sorts identified on a factor which is directly
associated with the variance accounted for by each factor. However, in this study it
is at least interesting to note that the distribution changed from prior to the field trip
(pre) to after the field trip (post). Yet the 30% change in factor association among
those who completed both the pre- and post-sorts is of greater interest because it
indicates that the field trip to the nature center and wetlands had an impact on the
viewpoints of students who participated. Within Q, however, the focus is on describ-
ing the types of divergent viewpoints that exist within a group. The next sections
discuss the descriptions and interpretations of each of the three factors that emerged
in this study. These interpretations are based upon the factor arrays for each fac-
tor including distinguishing and consensus statements. Students’ written comments
were also used to help better understand each factor (Table 2).

Interpretation: Factor 1: Active Nature Learners

Overall, those on this factor resonate with statements that indicate that they enjoy
physical activities, hands-on learning, and outdoor experiences including nature.
Those represented by Factor 1 “like to be outside and active” (Statement 17, distin-
guishing for all three factors with placements at 4, —2, and 0, respectively). These
students also believe that they “can learn new things about nature better by being
in nature instead of just a classroom” (#35 distinguishing with 3, — 1, 0). Exploring
nature does not make them nervous (#39 distinguishing with —3, 2, —1) and they
enjoy hiking (#29 at —3, 2, —2). They like science (#36 distinguishing with —3, —2,
0). Additionally, Factor 1 represents those who think it “is fun to do project-based
learning (PBL) sometimes instead of paper and pencil stuff all the time” (# 31 dis-
tinguishing with 3, 0, —3). These students “feel good when I get to learn stuff I did
not know” (#11 distinguishing with 3, 0, 1). Those on this factor and Factor 3 enjoy
interacting with other students (#33 at —4, 1, —4) which appears connected to their
preference for active learning. These students also believe they are both respectful
and responsible (#38 distinguishing with —4, —1, 3).

Like Factor 2 but unlike Factor 3, the Factor 1 viewpoint likes “field trips because
we aren’t at school” (#25 at 4, 4, — 1) and get to see new things (#14, at —4, -3, 2).
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They feel happy when their school is recognized for doing something good (#18 at
4,4, —2). Similarly, those on Factor 1 agree with Factor 2 that they “like to feel like
a smart kid” (#21 at 4, 4, — 1). They also want to learn about animals like those rep-
resented by Factor 2 (#12 at 3,4, — 1).

To help with interpretation, written comments by those represented by this factor
were also considered. Those on this view tended to be the most expressive in their
comments compared to the other views. Only this view sees themselves good writers
(#1 at —2, 1, 1). For instance, participant #44 made written statements before and
after the field trip about enjoying science but disliking insects and rocks. However,
this participant also wrote that “I learned more about nature on the field trip so I
changed my mind a little.” Similarly, participant #47 wrote that she enjoys science
but not rocks in her pre- and post-sort comments. She also wrote at the post-sort “I
never thought playing in mud will be so fun” and that she loved the wetlands. Others
on this factor made similar comments. Thus, this factor, with its focus on nature, sci-
ence, and active learning, was named Active Nature Learners.

Interpretation: Factor 2: Not a Nature Lover

Although Factor 2 shares some similarities with Factor 1, the Factor 2 view is
unique. Salient and distinguishing statements related to this view indicates that these
students are focused on their discomfort and inexperience with nature. For instance,
a key distinction is that those on Factor 2 have not had much exposure to nature (#2
distinguishing with —1, 3, 0). Perhaps this is why this view does not think there is
much to do in nature (#6 distinguishing with — 3, 2, —3) and they believe they do
not know much about nature (#34 distinguishing with — 1, 3, —2). Those on this
view also do not like learning about trees and other plants (19 distinguishing with
0, —4, 1), rocks (#32 distinguishing with 0, —4, 4), or insects (#40 distinguishing
with — 1, 3, —4). This view disagrees that everything in nature is beautiful (#20 dis-
tinguishing with 0, —3, 0). Exploring the woods makes those on this view nervous
(#39 distinguishing with —3, 2, —1). Those on this view would rather be on their
electronics than go outside (#24 distinguishing with 1, — 3, 2). Unlike the other two
viewpoints, the Factor 2 view is ambivalent about interacting with other students
(#33 at —4, 1, —4).

Sorter #34 is represented by this view both before and after the field trip. She
wrote that she doesn’t like bugs and doesn’t like science. Sorter #13 also is rep-
resented by Factor 2 both before and after the field trip. She wrote “the wetlands
are ok. I don’t like nature.” Sorter #40 was also on Factor 2 before and after the
field trip. She wrote “I just really hate people.” Exploring nature makes her nervous
because she “could get lost, and die.” She likes to work on projects and believes she
is an amazing writer who needs a scholarship to get educated because her family
does not have money. The sorting process made her think about who she is as a per-
son. These three students also commented that they consider themselves to be smart.

Thus, those on this viewpoint have minimal experience in nature perhaps due
to opportunity or lack of interest. Although smart, those on this view would rather
work alone. Yet enjoy working on projects. However, these students do not enjoy
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nature, have minimal experience in nature, and dislike varying aspects of nature.
This viewpoint was named Not a Nature Lover.

Interpretation: Factor 3: The Environmentalists

The Factor 3 view offers more than just an interest in nature. Instead, the salient
and distinguishing statements from this view offer a perspective that embraces all
aspects of the environment including rocks, insects, and wetlands. Unlike the other
two factors, the Factor 3 view disagrees that they want to feel good about their
school (#3 distinguishing with 2, 3, —4). These are the students who want to be
creative problem solvers (#4 distinguishing with 1, —3, 3). Yet these students dis-
like doing problem-based learning (#5 distinguishing with — 1, —1, 3). Unlike the
other two viewpoints, the Factor 3 view is ambivalent about learning about animals
(#12 at 3, 4, — 1) but loves learning about the environment (#22 distinguishing with
0, —4, 3), different types rocks (# 32 distinguishing with 0, —4, 4), and insects (#40
distinguishing with — 1, 3, —4). This viewpoint believes that the “wetlands are really
nice and peaceful for kids and adults” (#9 distinguishing with 2, —1, 4). Only the
Factor 3 view believes it is important to restore the wetlands for future generations
(#23 distinguishing at 1, — 1, 4) and feels confident talking about how important the
wetlands are to the environment (#27 distinguishing with —2, 1, 4). Yet those on this
viewpoint are ambivalent about feeling like they are smart (#21 at 4, 4, —1). The
written comments for this factor are not informative. For instance, sorter #61 (15
post-sort) simply wrote “I like doing those things best” for her + 4 statements and “I
don’t really like that” for her —4 statements. However, it is still clear that those on
this viewpoint are focused on the environmental impact of the wetlands. Therefore,
this viewpoint was named The Environmentalists. Note that this is not the opposite
of Factor 2 even though this factor is a “split” of the original bipolar factor.

Consensus

Only three (3) of the 40 statements are consensus statements. Across the three fac-
tors, these students believe they are good students (#16 at —4, —4, —3). These stu-
dents are somewhat ambivalent or unsure that project-based learning (PBL) is a
good way to get to know people in your class (#28 at 0, 2, 1). Those across these
factors are also unsure that “all kids should learn about nature (#30 at 0, 0, —1).
Perhaps they appreciate the diversity of thought about nature within their school
and even beyond. Certainly, the diversity of perspectives is represented in the factor
results and descriptions including the Not a Nature Lover perspective.

Conclusions
As McNeil et al. (2005) contend, this study revealed that different stakeholders were

affected differently by this Field Trip program. Thus, classifying students into dif-
ferent viewpoints regarding nature and learning is beneficial within this program

@ Springer



The Urban Review

assessment. Although it is noteworthy that 30% of those who provided sorts before
and after the field trip changed their viewpoint about school, nature, and/or science,
the need for program improvements are indicated. The three factors that emerged
from the analyses were: Active Nature Learners, Not a Nature Lover, and The Envi-
ronmentalists. Some students were apprehensive about experiencing nature even
after the field trip experience. Understanding that these students do not enjoy inter-
acting with their peers may help the organizers develop different activities with this
viewpoint in mind. Certainly, the current activities seem the most impactful for
those represented by the Factor 1 Active Nature Learners viewpoint. Lastly, The
Environmentalists represent the one viewpoint that embraces the environmental
impact of the wetlands and, therefore, one of the primary goals of the grant’s field
trip experience. How to help more students become “environmentalists” should be
explored as part of the project’s future research. Engaging students within research
at the University Field Station or, like Elmesky and Tobin (2005), as ethnographers
within their own urban environment may be options for future research and grant
applications.

Within future research of this field trip experience, stakeholders will continue
to be part of the assessment framework as will the differentiation of the effective-
ness of the experience among participants. It is hoped that differentiating the effect
of the field trip experience on urban students will help further discussions to link
scholarship and practice among researchers and educators. Finally, this study fur-
ther reveals the strengths of Q methodology over other methods such as Likert-scale
types of surveys in differentiating and describing viewpoints. Without Q, the study
would not have been able to differentiate and describe The Environmentalists view.
Additionally, without Q, creating a plan to assist those that are Not a Nature Lover to
an Environmentalist or Active Nature Learner view would not be possible. Thus, dif-
ferentiation of these student viewpoints provides valuable information for program
improvement related to these field trips for these and other urban students.

Funding This work was supported by the National Science Foundation under Grant 1654951.

References

Brown, S. R. (1980). Political subjectivity: Applications of Q methodology in political science. New
Haven, CT: Yale University Press.

Brown, S. R. (2008). Q methodology. In L. M. Given (Ed.), The Sage encyclopedia of qualitative research
methods (pp. 700-704). Thousand Oaks, CA: Sage.

Chamberlain, E., Rutherford, M., & Gibeau, M. (2012). Human perspectives and conservation of grizzly
bears in Banff National Park, Canada. Conservation Biology, 26(3), 420—431. Retrieved from http://
www.jstor.org/stable/23256394.

Cox, D. T. C., Hudson, H. L., Shanahan, D. F., Fuller, R. A., & Gaston, K. J. (2017). The rarity of direct
experiences of nature in an urban population. Landscape and Urban Planning, 160, 79—-84. Down-
loaded from http://www.sciencedirect.com/science/article/pii/S0169204616302729 on 5/30/2017.
https://doi.org/10.1016/j.Jandurbplan.2016.12.006.

DeWitt, J., & Storksdieck, M. (2008). A short review of school field trips: Key findings from the past
and implications for the future. Visitor Studies, 11(2), 181-197. https://doi.org/10.1080/1064557080
2355562.

@ Springer


http://www.jstor.org/stable/23256394
http://www.jstor.org/stable/23256394
http://www.sciencedirect.com/science/article/pii/S0169204616302729
https://doi.org/10.1016/j.landurbplan.2016.12.006
https://doi.org/10.1080/10645570802355562
https://doi.org/10.1080/10645570802355562

The Urban Review

Elmesky, R., & Tobin, K. (2005). Expanding our understandings of urban science education by expand-
ing the roles of students as researchers. Journal of Research in Science Teaching, 42(7), 807-828.

Gingerich, A., Ramlo, S., van der Vleuten, C. P. M., Eva, K. W., & Regehr, G. (2017). Inter-rater vari-
ability as mutual disagreement: Identifying raters’ divergent points of view. Advances in Health Sci-
ences Education, 22, 819-838. https://doi.org/10.1007/s10459-016-9711-8.

Hilton, J. M., Kopera-Frye, K., & Krave, A. (2009). Successful aging from the perspective of family car-
egivers. Family Journal, 17(1), 39-50.

Lawless, K. A., & Brown, S. W. (2015). Developing scientific literacy skills through interdisciplinary,
technology-based global simulations: GlobalEd 2. The Curriculum Journal, 26(2), 268-289. https://
doi.org/10.1080/09585176.2015.1009133.

Leonard, J., Chamberlin, S. A., Johnson, J. B., & Verma, G. (2016). Social justice, place, and equita-
ble science education: Broadening urban students’ opportunities to learn. The Urban Review, 48(3),
355-379. https://doi.org/10.1007/s11256-016-0358-9.

Lin, P. Y., & Schunn, C. D. (2016). The dimensions and impact of informal science learning experiences
on middle schoolers’ attitudes and abilities in science. International Journal of Science Education,
38(17), 2551-2572. https://doi.org/10.1080/09500693.2016.1251631.

McKeown, B. (2001). Loss of meaning in Likert scaling: A note on the Q methodological alternative.
Operant Subjectivity, 24, 201-206.

McKeown, B., & Thomas, D. (2013). Q methodology. Newbury Park, CA: Sage.

McNeil, K. A., Newman, 1., & Steinhauser, J. (2005). How to be involved in program evaluation: What
every administrator needs to know. Lanham, MD: Scarecrow Education.

Newman, I., & Newman, C. (1994). Conceptual statistics for beginners (2nd ed.). Lanham, MD: Univer-
sity Press of America.

Newman, I., & Ramlo, S. (2010). Using Q methodology and Q factor analysis in mixed methods research.
In A. Tashakkori & C. Teddlie (Eds.), Handbook of mixed methods in social & behavioral research
(2nd ed., pp. 505-530). Thousand Oaks, CA: Sage.

Ramlo, S. (2015a). Theoretical significance in Q methodology: A qualitative approach to a mixed
method. Research in the Schools, 22(1), 68-81.

Ramlo, S. (2015b). Q methodology as a tool for program assessment. Mid-Western Educational
Researcher, 27(2), 207-223.

Ramlo, S. (2016). Mixed method lessons learned from 80 years of Q methodology. Journal of Mixed
Methods Research, 10, 28-45. https://doi.org/10.1177/1558689815610998.

Ramlo, S. (2017). Improving student evaluation of teaching: Determining multiple perspectives within a
course for future math educators. Journal of Research in Education, 27(1), 49-78.

Sousa, E., Quintino, V., Palhas, J., Rodrigues, A. M., & Teixeira, J. (2016). Can environmental educa-
tion actions change public attitudes? An example using the pond habitat and associated biodiversity.
PLoS ONE, 11(5), 1-13. https://doi.org/10.1371/journal.pone.0154440.

Tardona, D. R., Bozeman, B. A., & Pierson, K. L. (2014). A program encouraging healthy behavior,
nature exploration, and recreation through history in an Urban National Park Unit. Journal of Park
and Recreation Administration, 32(2), 73-82.

@ Springer


https://doi.org/10.1007/s10459-016-9711-8
https://doi.org/10.1080/09585176.2015.1009133
https://doi.org/10.1080/09585176.2015.1009133
https://doi.org/10.1007/s11256-016-0358-9
https://doi.org/10.1080/09500693.2016.1251631
https://doi.org/10.1177/1558689815610998
https://doi.org/10.1371/journal.pone.0154440

	Examining Urban, American, Middle-School Students’ Divergent Views of Nature Before and After a Field Trip to a University Field Station and Nature Preserve
	Abstract
	Introduction to the Problem
	The Urban School
	University Field Station
	Field Trip
	Program Assessment
	Q for Program Assessment

	Method
	Concourse and Q-Sample
	Q-Sorts and P-Set
	Analyses

	Results and Discussion
	Distribution of Sorters on Factors
	Interpretation: Factor 1: Active Nature Learners
	Interpretation: Factor 2: Not a Nature Lover
	Interpretation: Factor 3: The Environmentalists
	Consensus

	Conclusions
	References




