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Project Summary

Field trips to non-formal educational settings, such as musaums, z00s,
or nature centers, are a significant, but poorly understood, aspect of elementary
science education in America. This project sought tc determine how certain
aspects of the site selected for a field trip influerce student behavior,
affect, and learning. A second goal was to discover what current educational
practitioners think about field trips, and to relate their attitudes to
observations of actual field trips.

The first study examined the effects on field trip behavior and learning
of: a) the relative novelty of the setting for the trip, and b) the number
of relevant examples of the corcepts to be learned available at the site. Four
hundred twenty-five fifth and sixth-grade subjects from urban, suburvan, or
rural schools were taken to one of three locations -- a small park on a busy
street in a large city, a park in a quiet residential neighborhood, or a forest --
to do an outdoor science activity. In general, learning proved to be best in
situations where the number of relevant examples and, setting novelty were simul-
taneously maximized. Affective data showed that the participants were very
positive about this field experience and generally thought they had learned a
good deal from it. Observations made during the study revealed that most
students spent over 90% of their time during the field trips involved in
the activity.

Study two was a survey of a representative nation-wide sample of elementary
school teachers, elementary school administrators, college science educétion
methods instructors, and nature center professionals. The study assessed their
attitudes and perceptions toward field trip experiences. A1l four groups held

positive attitudes toward field trips and were remarkably similar in their responses.




The consensus opinion was that the major benefits of field trips are, in
decreasing order of importance: a) the development of more positive attitudes
toward science among the students, b) the learning of certain science facts,
concepts, énd related skills, and c) the improvement of the social climate in
the class.

The final investigation dealt with the field-trip milieu in order to
determine how the constellation of environmental factors surrounding the usual
field trip (e.g., a day away from school, disruption of normal schedules, and
bus rides) interact wiih‘]earning and behavior. In this study, 98 phird-grade
and 98 fifth-grade subjects were divided into groups that either did an outdoor
science activity in an area outside their schools or at a nature center they
had not visited previously. Viewing the milieu factors from a novelty/familiarity
perspective, significant developmental differences emerged. Third graders
showed much greater learning when the milieu was familiar and minimally
disruptive to their normal school day, while fifth grade students thrived on
the excitement of a full-fledged field trip away from school. Both groups
showed significant retention of the subject matter of the field activity one
month later. Behavioral observations also revealed that the third grade students
displayed less off-task behavior in the setting outside their school as
compared to the nature center while the reverse was true for the fifth graders.

Taken as a whole, these three studies indicate that field trips are a
valuable part of the science education of elementary school children. Field
trips have clear cognitive and affective benefits. The experimental portions
of this project also revealed that the characteristics of the setting for a
field trip and certain aspects of the relationships of the participants with
this setting can have a significant influence on student attitudes, behavior,

and learning.
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The Effects of Environmental Novelty and Relevance
on Field Trip Learning and Behavior

The purpose of this study was to investigate the combined effects of two
environmental variables--setting novelty and setting relevance--on student be-
havior and learning during a science field trip. The relative novelty of the
setting and its relevance to the subject matter to be learned are often used
to influence behavior and learning. A number of laboratory studies (e.q.
Lubow, Rifkin, & Alck, 1976; Melzack & Burns, 1965), as well as field in-
vestigations (Falk, Martin & Balling, 1978; Martin, Falk & Balling, Note 1),
have shown that the relative novelty of the physical environment for a learn-
ing task can have significant effects on children's overt behavior and cognitive
learning. For example, as Martin, Falk & Balling (Note 1) have shown, doing a
biological science activity in a forested setting, rather than the community
schoolyard, may actually hinder learning for students who are very unfamiliar
with natural environments. However, a forésted setting for.the activity tends
to facilitate learning of biological concepts for children who are only slightly
more experienced with forests.

Althcugh rarely investigated, the relevance of the setting for learning
the subject matter presented to the student is also an important variable to
consider, especially since the reason many educators give for conducting out-
door based learning activities is that relatively more concrete examples of
natural phenomena can be discovered outside, rather than inside, the classroom
(cf. Falk & Ba11ing, Note 2). A paraphrase of the hypothesis on which a good
deal of current science education operates states that the more direct experi-
ence students have with a given phenomenon (e.g. trees, spiders, estuaries) the
better will be their understanding of that phenomenon. Recent theorizing by

Anzai and Simon (1979) also supports the notion that the knowledge of results




available through hands-on experience with real world objects may be the critical
factor in learning by doing. However, within the class of settings in which some
exposure to relevant examples is possible, what makes one setting more education-
ally desirable than ancther for a particular field activity? As a first approxi-
mation of an answer to this question, it was hypothesized that leérning, and
possibly other student behaviors, were a function of the number of relevant
examples available to the student in the field trip setting.

In most naturalistic situations, however, environmental complexity will
tend to increase directly with the number of relevant examples in a given afea.
With more examples crowded into an area, the visual array becomes more complex
and the number of possible relationships among objects increases rapidly. These
factors alone make it more difficult for an individual, particularly a novice, to-
perform a perceptual analysis of the situation. Further, Berlyne (1960, 1966)
has shown that both stimulus complexity and novelty operate to influence arousal
and performance on a variety of tasks. In general, under very high or very Tow
levels of arousal, performance on complex learning tasks tends to suffer. Based
upon Berlyne's theory, it was hypothesized that the number of relevant examples
available in a setting for a field trip and familiarity with that setting should
interact. Although a certain minimum number of examples must be present for
learning to occur, students should perform best in settings that are moderately
unfamiliar to them. On the other hand, the relationship of number of relevant
examples to complexity may worl to place an upper bound on the number of examples
that are useful to the learners. This upper bound should be different depending
upon.the past experience or familiarity of the students. People with relatively
less experience with the examples present in the various settings should require

somewhat less complex environments for optimal learning.



In the present study, the variables of environmental novelty and relevance
were invesfigated within the context of an outdoor field trip designed to teach
some basic biological concepts to upper elementary school children. Specifically,
the lesson was concerned with intra- and inter-specific variation. Trees were
used as an example of a biological phenomenon exhibiting both of these charac-
teristics. Trees are also an obvious stable, and important, aspect of most
natural environments. Settings that differ in both the number and diversity of
trees are relatively easy to find. Thus, several settings that differed in
terms of the numbgr and kinds of trees present were chosen as sites for the
field trips. The relative novelty of the environment for the students was
varied by selecting children, who by virtue of their place of residence,

possessed differential knowledge of trees and natural environments.



Method

Subjects. Subjects for this study were 425 fifth and sixth grade students from
four different public schools located in three different types of communities--
urban, suburban, and rural. A1l schools were part of the same large school
district. One hundred and thirty students (76 females, 54 males) in 5 class-
rooms came from the urban school; 110 subjects (53 females, 57 males) in 4
classrooms came from the suburban school; and 185 students (75 females, 107 males,
3 unrecorded) in 6 classrooms came from two different rural schools. The stu-
dents in all classrooms were predominantly white (>90%). The schools from which
the subjects were taken were all located in middle to lower-middle socio-
economic class areas, as based upon current census tract data collected by

the regional Office of Planning and Zoning.

Design. Ménipu]ation of the major variables in this study--number of examples,
familiarity and sex--resulted in a 3X3X2 completely randomized factorial design.
Three areas which differed in the number and diversity of trees were selected
as sites for the field activities. Al1 were approximately 3/4 acre in size.
The site with the fewest number of trees and least species diversity was a small
_urban park on a busy street corner. An intermediate level of tree density and
diversity was found in another small park in a suburban residential area.
Finally, the site with the greatest tree number and diversity was a relatively
undisturbed forested area within a very large, diverse park. All areas were
located within a major metropolitan area in the Eastern Unifed States. None of
the subjects had previously visited any of these specific locations. The only
man-made objects in any of the sites was a single bench in the urban street park.
Three levels of general familiarity with the kinds of settings used in the

study were obtained by drawing subjects from urban, suburban, and rural areas.




Previous research (Falk, Martin & Balling, 1978) has suggested that place of
residence is highly correlated with familiarity with forested settings. For
the purposes of the present study, it was assumed that place of residence is
also related to familiarity with urban and suburban environments.

Several weeks preceding the field activity, all subjects were given a pre-
test which covered attitudes and knowledge of the concepts involved. The ex-
parimental task was done in the context of an all day field trip away from school
taken in the spring of the year. Prior to the trip, each c]asSroom teacher wag
asked to divide the students into thirds with roughly equal proportions of boys
and girls and ability levels represented in each group. On the day of the trip,
the entire class was bussed to the general area of the three sites--a trip of
approximately one hour. Each third of the class was then dropped off at one of
the experimental sites. Following the activity, which lasted 45 min. to 1 hr.,
the subjects were given a post-test. The bus then picked them up and they were
returned to their school. Behavioral observations were also made during the
activity.

Three different teachers, all female college studénts, were especially
trained for the experimental task, and they were rotated such that they all

led the activity an equal number of times in each location.

Activity and Dependent Measures. The activity used in this study was designed

to help students learn the basic ideas of inter- and intra-specific variation,
particularly with regard to trees. After making a series of systematic obser-
vations of a number and variety of trees, it was hoped that the students would
discover the underlying concepts which can be used to describe the naturally

occurring differences among and within species. Preliminary data had shown
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that although many upper elementary students had some rough ideas about inter-
and intra-specific differences, their notions were poorly understood and not
well articulated.

The activity, which was developed specifically for this study, required
students to work in pairs to gather data from the trees in the specified area.
After a brief introduction to the purposes of the activity, pairs of subjects
were given packets with data sheets and the materials they would need for
gathering information. Students were told to obtain information from as many
trees as possible. Subjects collected a leaF from each tree they visited,
measured the circumference of the trunk, determined bark texture, and matched
the bark color to a color chart. After gathering data for approximately 15
minutes, the students were called together for a brief discussion of what they
were finding. Subjects then dispersed for another 15 minutes to collect more
information. To end the activity, subjects were called together to compare and
categorize their data sheets.

The cognitive items on the pre- and post-tests used to measure learning due
to the experimental activity were identical. Questions asked students to tell
what they would look at to discriminate among trees, to 3udge how likely it would
be that differences along a given dimension (e.g. leaf size) indicate inter- or
intra-specific variation, to label differences as inter-specific or intra-specific,
and to generalize the concepts of inter- and intra-specific variation to organisms
other than trees. The format of the test was fill-in and mu]tipie choice.

Attifudina] jtems were also asked on both the pre- and post-tests. Pre-
test items probed where the students thought it would be best to learn about
trees. Post-test items asked whether thé students liked the activity and the

place where they did it, whether they thought they would remember the activity
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and the place; and whether they thought they had learned anything from the
activity.

Behavioral observations were made of each pair of students who participated
in the study. Using a time-sampling technique, an observer followed a pair of
students for 6 minutes and recorded the behavior of both members of the pair
every 30 seconds. After 6 minutes with one pair, observations began on another
until all pairs had been observed once. The observer then began again with the
first pair and repeated the cycle until the activity was'completed. Three
observers were used>and eaﬁh observed an equal number of groups at each location.

An observational scale was developed specifically for use in this study. .
A series of two-digit codes were devised to indicate an action (e.g. manipulate,
attend to, play, or communicate) and an object for that action (e.g. activity
materials, teacher, setting objects, or peers). 1In total, the scale was com-
prised of 9 action and 13 object codes. At each observation time, an action
and an cbject code wasﬁrittendown for both students in a pair. The observer
was also responsible for record%ng weather conditions at the time of the
activity since it was felt that they might influence student behavior. Finally,
at the end of the activity, observers completed a 9 item semantic differential
to record their general impressions of the group's behavior. Scales such as
orderly-disorderly, attentive-inattentive, and anxious-calm were included in

this instrument.
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Results

Cognitive Learning Measures

Pretest

¥

A 3x3x2 analysis of variance performed on the pretest scores revealed a
7

significant initial difference among the places of residence in terms of con-

cept knowledge [F(2,404)=4.29,p < .025]. As can be seen in Table 1, the students

from suburban schools tended to score higher than either the urban or - . «

rural students. No other effects were significant. The reliability of this

test,as measured by coefficient alpha,was 0.74.

Post-test

An analysis of the difference between the overall pre-test and post-test
means revealed that test scores did increase significantly [F(1,404)=14.41,
p<.001]. The learning effect was further analyzed by examining each of the
9 place of residence {urban, suburban, rural) by activity location (street,
park, forest) cells. Multiple comparisons revealed that a significant increase
in.scores took place in each cell, although the absolute amount varied greatly
(see Table 1) (urban-street: t[40]=4.95, p < .001; urban-park: t[43]=2.36, |
p-<.025§ urban-forest: t[44]=7.88, p < .001; suburban-street: t[37]=3.20, p< 025;
suburban-park: t[36]=2.34, p <.025; suburban-forest: t[34]=5.86, p <.001; rural-
street: t[62]=4.73, p <.001; rural-park: t[59]=8.80, p < .001; rural-forest:
t[62]=5.66, p <.001). Thus, the students involved in the study generally
acquired a significant amount of the cognitive content contained in the field
activity in which they participated.

To analyze the pattern of results in the post-test scores, a‘?x3x2 analysis
of covariance was performed on them, using the pre-test as the covariate. Overall,
there was a significant effect for place of residence, [F(2,403)=3.00, p < .05],

in which the urban students performed more poorly than either the suburban or

8
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rural children. The scores of students who performed the activity in the
forested setting wehe'superior to those of subjects in either the suburban

or street parkg, as revealed by a significant effect for activity 1ocati9n
[F(2,403)=3.71, p<.025]. A §ex effect also emerged in which girls scored
significantly higher than boys on the post-test, [F(1,403)=8.28, p < .025].

Of particular interest, however, was the significant interaction between place
of residence and activity location, [F(4,403)=3.14, p <.025]. Inspection of
the means (see Table 1) revealed that while the urban and suburban children
showed the most learning in the forested setting, and the least in the sub-
.urban park, the rural students showed the greatest cognitive gains in the

- suburban park.

Affective Data

On the pre-test, all students were asked the multiple-choice question of
where they thought it would be easjest to learﬁ about trees. The alternatives
were: a) in a park, b) at a greenhouse, c) in a forest, d) in the classroom,
e) on a street lined with trees, and f) at home. In general, the students
indicated that they thought learning about trees could best be done in a
forest (57.4% responded as such). However, analyses of the frequency distri—.
butions across response categories for the urban, suburban, and rural children,
revea]ed~significant population differences [x2(8)=20.64, p <.01]. The major
effect was that urban and rural students were much more Tikely than suburban
students to indicate that a park was the best place to learn about trees (urban:

26.6%; suburban: 4.8%; rural: 33.3%).



A number of other attitude questions were presented on the post-test in
a mu]tip]e-chOiée format. Overall, the students from each type of school and
in each activity location liked the activity and thought the experience was
fun. Eighty-nine percent of the students indicated that the activity was good
or great, and 83.5% said that théy had lpts of fun on the trip. The overwhelming
majority of the children (95.4%) thought that they would remember what they had
done in the activity at least fairly well.  However, somewhat fewer children
(79.8%) thought that it would be easy to recognize the place where they had
done the activity if they saw it again. Most of the participants (80.7%) felt
that they had learned a good deal from the activity, and less than 1% claimed
they had learned nothing at all. Only one post-test attitude question revealed
any differences due to the location where the activity was done. The Tocation
of the activity was given the highest positive rating by 77.9% of the ;ubjects
who did the activity in the forest, by 57% of the stqdents in the suburban
park, and by 46.1% of the children who did the activity in the urban location,
x2(2)=11.18, p <.01. No significant differences among the urban, suburban, and
rural children emerged in terms of post-trip attitudes. A few attitudinal
differences did occur between males and females. Somewhat more girls than boys
indicated that they had had a lot of fun on the field trip [86.6% vs. 80.4%,
x2(1)=6.29, p <.025], and girls were more confident that they woul:! remember the
activity, Ef(3)=8.38, p <.05].

Behavioral Data

Only preliminary analyses of the behavioral data are available at this
time; however, these data are very suggesﬁive. The detailed observations of

each pair of subjects indicated that well over 90% of the time the students
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were directly involved in the proscribed activity. Students were either
gathering information from a tree or watching their partners take measurements
so the data could be recorded. Nearly all of the verbalizations that could be
understood were task relevant. Disciplining by the instructor occurred in
only 4 of the 45 separate groupé observed. Although play and exploration were
relatively infrequent, thére were group and setting differences in terms of
these behaviors. In general, the urban children showed the most play behavior
with an average of 0.59 episodes per subject, the rural children were next
with 0.49 episodes per subject;'and the suburban chgiaéén were the least play-
ful, showing 0.35 episodes per subject. Further, the greatest amount of play
behavior tended to be observed in the forest environment, 0.62 episodes per
cnild as opposed to 0.47 episodes per child in the urban setting and 0.21
episodes per child in the suburban park. Exploratory behavior, which was even
more rare than play, was, however, observed most freduent]y in the forest
setting (0.07 episodes per child), considerably less often in the suburban
park (0.02 episodes pe} chiid), and not at all in the urban park.

At the end of the activity, the observer rated the entife'group on 9
general behavior scales. In general, all groups were rated as reasonably
orderly, interested, and attentive. A complex of being verbally quiet, physi-
cally inactive, and céutious emerged. Two groups epitomized these ratings, the
rural children in the suburban park and the urban students in the forest. On
the other hand, the noisiest, most physically active, and most adventuresome
were the rural children in the forest environment. Similarly, the urban group
judged noisiest, most active and adventuresome did the activity in the suburban

park. Overall, the urban children were rated less interested in the activity.
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Discussion

This study demonstrated that both the place of residence of the students in-
volved and the nature of the location for a structured activity can influence
the cognitive, affective, and behavioral outcomes of an outdoor science field
trip. Student residential background and activity location were also found to
interact in a rather complex manner, pafticu]ar]y in regard to the learning and
behavioral datai The effects of place of residence can be interpreted in terms
of general differences in familiarity with treed environments among the urban,
suburban, and rural children. The overall effect of activity location was un-
doubtedly due to the fact that the sites varied in the number and diversity of
relevant examples available to the students for the activity. In addition,
the interactions between activity location and place of residence may have been
mediated, in part, by the degree of similarity between the field trip sites and
the pértitipants' home communities.

The fact that initial group differences among the urban, suburban, and rural
children emerged on the pre-test was not surprising. The suburban students
scored somewhat better than either their urban or rural cohorts. Although
every attempt was made to manipulate only the type of community in which the
subjects lived, while holding all other factors constant, it is logically im-
possible to do so when sampling from three different naturally occurring popu-
Tations. There could be many reasons why the suburban students scored better
on the pre-test. The important point is, however, that the fnitia] group
differences jn pre-test score did not seem to influence the pattern of results
obtained on the post-test.

The first fact that emerges from an examination of the post-test scores is
that all grodps showed significant positive gain over their pre-test levels.

Thus, under certain circumstances at least, students are able to acquire some of
12
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the cognitive content of a field trip activity. Although field trips may not
be the most efficient mechanisms for cognitive learning, it often does occur
and thére are many other benefits that can be derived from them.

As predicted, there were sigmificant differences in the adjusted post-
test scores obtained from students drawn from the three types of communities.
Specifically, the urban children performed more poorly than either the suburban
or rural students. One interpretation for fhis effect is that the urban chil--
dren were generally the least familiar with treed environments. The performance
of the urban students on the post-test probably did not relate to their specific
prior knowledge, or lack thereof, of the concept of trees. On the p}e-test,
the urban children scored no differently from the rural students, who showed
the most learning overall. The behavioral data also revealed that the urban
students displayed the most peer play and were rated as most anxious. This
result is similar to one found by Martin, Falk, and Balling (Note 1 ) which
showed that children were more 1likely to engage in inter-peer social behavior
when placed in an unfamiliar setting. Presumably, this affiliation behavior
was designed to reddce the arousal produced by unfamiliar surroundings
(Schacter, 19 59 ). Location of the activity was also found to influence post-
test scores. Overall, students who took their field frip in a forested setting
tended to score higher than subjects in either the urban or suburban parks. The
forested setting had the greatest number, density, and variety of trees which
could be used in the task. Thus, the number of relevant examples of the cbncept
to be learned was greatest in the forested setting. Although setting complexity
increased with the number of relevant examples present in that site, within the
range of locations sampled here, no negative effects of complexity emerged. For

most upper elementary children, the locations of typical field trips, such as

museums, z00S, or nature centers, probably are not so complex as to be over-
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whelming (not necessarily so for younger children,(cf. Falk & Balling, Note 3).
As a result, the more examples of what is to be learned that are present in a
given setting, the better it is for supporting the cognitive goals of the

field trip.

The influence of‘activity Tocation were not confined to an overall effect
produced by differences in the number of examples. Activity location and place
of residence interacted in that the urban and suburban subjects showed their
largest cognitive gains in the forested environment, while the rural students
showed the most learning in the suburban park. Such a complex interaction is
difficult to int2rpret in terms of the number of relevant examples available
for learning. However, the three activity locations also differed in their
similarity to at least certain sites within the students' home communities.
Thus, the urban children had had more day-to-day experience with settings
similar to the urban park used in the‘study,‘particularly when dimensions such
as traffic and traffic noise are considered. The suburban children probably
had the most contact with suburban park-like séttings (in many of their back-
yards), and the rural children clearly had the opportunity to spend more time
in and around forested environments. For the urban children, learning was the
best in the setting that‘was most different from their home environment, namely
the forest. One hypothesis for this effect is that, of the settings used in
the study, the degree of novelty provided by the forest induced the most appro-
priate level of arousal for learning on the experimental task by the urban
students. The forest setting also provided a level of stimulation which resulted
in the greatest cognitive gains for the suburban children. Although both the
street park and the forest were different from the environment in their home
communities, it seems reasonable to assume that novelty coupled with the effect

of number of relevant examples to produce relatively better learning in the
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forest. The rural students, on the other hand, learned the most in the suburban
park and actually did most poorly in the forest. The hypothesis of beneficial
arousal induced by changes from one's everyday envircnment can again be envoked
with the restriction that if the setting becomes too impoverished relative to

the learning task, performance must decline somewhat. In this regard, it is
interesting to note that among those groups who did the activity in the street
park, the rural children showed the greatest amount of learning. Thus, the
effects of activity location must be interpreted both in terms of the number

of relevant examples they provided and their degree of similarity to the students'
home community ervironments.

For a science activity, an unusual sex difference emerged in the data; girls
tended to score somewhat higher than boys on the post-test. An examination of
the behavioral data provides some explanation for this phenomenon. Virtually
all of the non-task behavior observed was attributed to males. The girls were
spending more time directly involved in the task, and this fact showed up in
their test performance. It is also interesting to note that a significantly
greater number of girls than boys reported that the field trip experience was
extremely positive. '

The attitude questions showed that students obviously enjoy field trips in
general and that they feel they learn something from them. In terms of attitudes,
the location of a field trip matters in at least two ways. First, students have
some preconceived ideas about where it is best to learn about a particular
topic. In the present case, subjects thought that a forest was the best place
to learn about trees. Students may very likely feel that other non-classroom

environments are best for learning other subjects. Although classrooms are
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convenient, more attention could be paid to this intuition of the students.
Many topics may seem more relevant and immediate if taught in an appropriate
non-classroom setting. Second, students have definite preferences for various
settings which are related to learning. The forest was more highly preferred
than either the urban or suburban park, and, overall, the greatest amount of
learning took place in the forest.

The preliminary analyses of the behavioral data showed that the over-
whelming majority of time during the field trip was spent involved in the
activity. The small amount of non-task behavior that was observed, was indulged
in by boys.b In this regard, it is interesting to note that the group that showed
the poorest ﬁérformance, that is, the urban children in the suburban park, had
“the largest proportions of males of any group (67%), and noﬁ-task behaviors (6.8%).
Although. the greatest amount of play behavior was seen in the forest setting, a
relatively few children were responsible for this phenomenon, so Tearning did
not decline in this setting. In general, certain behaviors were correlated
with learning. Those groups who were judged relatively quiet and inactive
tended to:perform better than those groups who were judged noisy and active.

The high scoring rural children in the suburban park and the urban children

in the forest were rated the most verbally quiet, physica]]y inactive and
cautious; the group rated noisiest, most physically active and most adventure-
some were the rural children in the forest, the rural group displaying the
smallest pre- to post-test gains. Given the nature of the activity, the quiet,
inactive students were probably more involved. Finally, the urban students, who
showed the least cognitive gain overall, were judged to be less interested in the
activity as a whole. The behavior observations will be analyzed in much greater

detail using log-linear models, but the first pass through the data suggested
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that learning on a field trip is significantly related to certain observable
behavioral events.

The data provided no support for the original hypothesis, based on Berlyne's
theory (1960) that environmental complexity, which increases direct]y_with the
number of examples available in that setting, would tend to influence performance.
Apparently, the range of settings used in this study did not vary enough in com-
plexity to reveal such an effect. However, even with a relatively mild manipu-
lation, number of relevant examples was shown to have a significant effect on
learning. The relative familiarity the students had with settings relevant to
the concepts being presented was also shown to influence learning. Finally,
students tended to perform better in settings that still had a sufficient
number of examples but that provided some degreé of novelty relative to their
home community environments. Clearly, the environmental effects of field trip
learning are extremely complex.

Teachers should be careful to select sites for field trips that maximize
both affective and cognitive learning objectives. Mildly novel and complex
sites, like nature centers or museums, abpear to satisfy these requirements
for upper elementary school aged students. Another recommendation that can be
extracted from this study is that students appear to have a fairly accurate
sense of where and when learnihg is most effective. Educators should learn
to trust their students' jUdgment more than they do when selecting educa-

tional learning settings.
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! Table 1. Pre- and post-test means for each residence group at each activity

location.
Activity Location
Type of Residence Street Park Suburban Park Forest

Urban

Pre-Test 8.76 8.48 . 9.73

Post-Test 11.05 9.91 13.24
Suburban

Pre-Test 10.84 10.62 9.83

Pust-Test 12.56 12.19 12.66
Rural

Pre-Test 9.66 9.14 9.67

Post-Test 12.37 12.61 12.27
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Attitudes towards field trips: A survey of four groups of educators

The science field trip is a three-quarter century old mainstay of
American elementary school education. Each year millions of elementary
school aged children are bussed to zoos, museums and nature centers. What
exactly occurs on these trips, both socially and educationally, is not
clear. A smattering of research provides some modicum of information.

The relative effectiveness of field-trip activities for accomplishing

specific learning outcomes is a case in point. Studies by varioué jn-
vestigators comparing field trip learning to classroom learning have had

mixed results. In many cases museum experiences did not significantly
increase cognitive learning ﬁore than a comparable classroom iesson (c.f.
review on field trips, Koran and Baker, 1979), while in other situations cog-
nitive gains are made (Balling & Falk, Note 1; Falk & Balling, Note 2). Re-
sults of improvement of attitude or appreciation toward a specific subject
matter have been more consistently positive (e.g. Bloomberg, 1929; Koran &
Baker, 1979; Falk, Martin & Balling, 1978; Brady, 1972; Balling

& Falk, Note 1; Falk & Balling, Note 2). Clearly, additional studies of this
nature are needed to clarify these and other questions relating to field
trips. From another perspective, an equally important task is understanding
what current practitioners think about such science field trip experiehces.
Disparities between an educator's intuitions and the actual facts of field
trip learning and behavior would, for example, be critical to recognize for
practical reasons. At a more theoretical level, in order to understand what
happens on a field trip, the behavioral scientist must have some know]edge of
the underlying assumptions and biases of the participating teachers or guides.
These people exert a good deal of control over the students on the trip and they

probably have some very specific goals, although they may be implicit rather

20

ERIC | 25




than explicit. At the present time, there are no systematic ddata on why
teachers take their classes on field trips or what they expect their students
to get out of it. The study reported here, was an attempt to rectify this
situation.

A survey questionnaire was used to obtain the perceptions of and attitude
toward field trips of four classes of educators who have a direct impact on
science field trips. Elementary classroom teachers who have gone on field “
trips, school administrators responsible for alloting funds for field trips
and scheduling them, collegiate instructors of methods in science education,
who are in a position to encourage or discourage field trip taking, and
leaders of nature centers who work directly with children on field trips,
were all tapped in a nationwide survey. Questionnaires were mailed to a

representative sample from each of these four groups.

Methods

Design - The questionnaire was designed to answer a number of different
questions: 1) Where are field trips taken and why are these locations
selected; 2) What are the perceived values of the field trip experience in general;
3) What kinds of preparation should be given to the students before a
successful field trip - how much is actually done; 4) What are the effects of
a field trip experience - both short and long-term; 5) What controls student
behavior on a field trip - the environment, internal arousal, the leader, and
6) What makes a good trin - what makes a bad trip? Several multiple choice
items were directed toward each of these general questions. The questionnaire

included a total 61 questions divided into four sections.
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The first 48 questions utilized a Likert scale, ranked from a +3, strong
support or agreement, to a -3, strong opposition or disagreement. Items 49-51
involved more rating (+3 to -3) of statements and in some cases additionally
required an estimate of percentage of the tiﬁe that an action or event actually
occurred on science field trips. The third séétion, items 52-55, was all
multiple choice, and the final items required the subject fo rank.order choices
according to specified criteria. The questionnaire in addition, included a
background section where the subject could indicate their position, age, years
of experience, etc. A section at. the end of the questionnaire allowed subjects
to give unstructured feedback to the researchers. A sample duestionnaire is
included as Appendix A.

The questionnaires were mailed out in March of 1978. Returns were accepted
through June of the same year. A stamped self-addressed envelope for mailing
the filled out questionnaire was included with each copy of the instrument.

Samples - Four differgnt populations were sampled - elementary school
teachers, elementary school administrators, college instructors in science
education, and leaders of nature centers. Mailing lists for these various
groups were obtained from three sources. First, the Smithsonian Institution
possesses a 1ist of approximately 500 elementary school teachers who have
taken their classes on field trips over the last two years. The 1ist is
representative both in terms of the geographic regions and the socio-economic
strate sampled. It ié a nétionwide sample and is not restricted to teachers
who have used Smithsonian facilities. A total of 481 questionnaires were
mailed out to teachers. In order to best compare teacher and administrators
responses to the questionnaire, forms werelmafled to administrators in the same

school districts as the teachers (485 distributed). After obtaining a list of
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all the schools of education in the country, a random sample was taken; 621
quest%onnaires were then sent to randomly selected instructors of methods in
science education at each institution. Finally, in order to obtain the view-
point of science education leaders, at sites where classes go on field trips, a
Tist of nature centers was obtained with the help of the Natural Science for
Youth Foundation. Forms were mailed to the leaders of 308 randomly picked

centers nationwide. A total of 1,895 questionnaires in all were mailed.
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Results

A total of 784 questionnaires were returned, a return percentage of
42%. Overall, teachers were the most responsive, with a return rate of
60.1% (289/481), followed by nature center leaders 55.2% (170/308) , then
administrators with a 42.3% return (205/485), with the least responsive be-
ing college methods instructors, 19.3% (120/621).

The results for questions 1 through 48 are summarized in Table 1. For
each question the mean response (+3 = strong support or agreement; +2 =
moderate support or agreement, +1 = slight support or agreement; -1 = slight
opposition or disagreement; -2 = moderate opposition or disagreement; -3 =
strong opposjtion or disagreement) and standard deviation are listed for
each of the four groups surveyed and a pooled response of all groups.

Questions 49 through 51 are summarized in Table 2. Means and standard
deveiations, plus mean percentage of time each item is actually practiced
are reported for each group.

Tables 3 through 33 are histograms for questions 52 through 55. These
were multiple choice questions. - Responses to questions 56-59 are given iﬁ
Table 34. The questions @lled for items to be rank ordered and, in some cases,
responsdents. were asked to estimate the percentage of time each item was
actually practiced. The numbers in Table 34 represent the actual ranking cf
each item (1; 2, 3, etc.), the mean ranking it received, mean percentage, and
standard deviation for rankings and percentages.

In order to determine whether the four popu]atichs to which the ques-

tionnaire was sent were different in any way, a preliminary discriminant

analysis was performed on the data from the first forty-eight items. The
Wilks' lambda minimization procedure was used to determine which variables

would be included in the analysis. Table 35 reports the 5tandardized
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discriminant function coefficients obtained from the analysis.
Discussion -

Inspection of the means in Tables 1-34 and of the discriminant function
coefficients revealed that, in general, the four groups of educators --
teachers, school administrators, college science methods instructors, and
nature center tour leaders -- differ relatively little in their attitudes
toward field trips. With few exceptions, there appears to be a consensus
of opinion among educators regarding the role and the educational outcomes
of elementary school science field trips in the United States. Therefore,
the data from the four popu]étions were compliled, and the preliminary con-
clusions discussed below apply to the group as a whole.

The results of this survey clearly indicate that educators generally
have a very positive attitude toward science field trips. The most impor-
tant benefits to be derived from field trips are thought to be attitudina]
and motivational, for both students and teachers. Field trips are seen as
helping to improve student attitudes toward science and to enhance their mo-
tivation to learn science. The trips also make teaching science more enjoy-
able for the classroom instructors.

The second most important set of benefits obtained fxom field trips have
to do with cognitive learning. A1l groups showed moderate agreement with the
notion that more science could be learned on a field trip than in the c]ass—A
room. According to these educators, the critical aspect of a field trip that
makes them valuable for cognitive learning is the opportunity for real-world
experiences. A corollary of this assertion js that field trips can help
make the relationship between classroom lessons and the real world explicit.
Field experiences are generally thought to enhance the quality of science

education in the public schools.
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According to the educators samp]éd, another major benefit of field ex-
periences is that they can help improve the social climate in a class, both
between the teacher and the students, as well as among the students themselves.
The trips provide an opportunity for cooperative learning, and they allow
teachers to relate to students in a more informal context. However, there
is some doubt as to whether this change in social atmosphere persists after
the trip to affect classroom behavior.

The questionnaire data suggested that educators are fairly satisfied
with the status quo in terms of the number of field trfps taken per year,
generally reported as two to six times a year. Further, most agree that,
as presently occurs, classroom teachers should take the major responsibility
for organizing field trips. In order to prepare for a successful field trip,
the two most important things teachers should do are: a) brush up on the
general topic to be covered on the trip, and b) previsit the trip site. The
two most important preparation items for students are being told where they
are going and what to expect and studying trip re]evant"ﬁéterial as part of
the curriculum. From the point of view of the institutions which receive
the students on field trips, it was thought that they could best insure suc-
cessful trips to their site by developing educational activities and by pro-
viding well-trained group leaders.

On the negative side of the ledger, there was general agreement that
the cost of transportation was the greatest impediment to field trips. Sur-
prisingly, the next most significant impediment was seen as general inertia
on the part of téﬁchers, even as rated by teachers themselves! Somewhat less
serious impediments were lack of both administrative support for field trips
and curriculum flexibility. Similar intermediate ratings were given to tea-

cher insecurity about field trips and the absence of teacher training specifically
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dealing with field trips. The most unimportant impediments to field trips
were thought to be theAabsence of worthwhile places to go and student in-
ability to deal with the field trip situation.

Finally, according to this sample, the most frequently visited sites
for science field trips are nature centers, followed by school yards, mus-
eums, local parks and finél1y local businesses or industries. With regard
to this ranking of the frequency of actual visits, it is interesting to.note
that the science methods instructors suggested that school yards be used most
often. Apparently, the current doctrine in science education concerning the
advantages of making regular use of the most readily available real world
resources has not.completely permeated present-day educational practice.

Detailed analysis of the questionnaire results is currently in progress.
A more complete discussion of these data will be submitted as an addendum to

this report.
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The Field Trip Milieu: Learning and behavior as a

function of contextual events

The public school field trip remains a conspicuous part of the public
school routine for most elementary school aged children. The annuai trek to
the zoo, museum, nature center or other such facility is about as predictable
as the halloween parade and the end-of-school party. On most field trips; the
students are put into busses early in the morning, driven to a rather novel
setting, led through some activities by a stranger, put back on the kus and |
retufned at the end of the day. In addition, they usually bring a bag lunch
and some money to spend in the gift shop during periods of free time. In
many cases, the majority of time is actually spent in transit rather than in

direct.participation in the lesson. However, it has never really been deter-_‘

‘mined whether or how such extra-activity factors and disruption of the normal

school routine affects behavior during trip activity, learning of the material
bresented during the activity, or retention of the field trip experiences.
Much research on field trips has focused on the evaluation of cognitive
aspects of the experiences such as, do the participants learn the concepts
presented (c.f. review by Koran and Baker, 1979). Other studies have focused
on attitudes toward or appreciation of a specific subject matter (Bloomberg,
1929; Koran & Baker, 1979; Brady, 1972; Gottfried, 1979). 1In a series of
studies, Falk, Martin and Ba]]fng (1978; Martin,.Falk and Balling, Note 13
Balfing and Falk, Note 2) attempted to investigate scme of the environmental
and psychological dimensions of field trips -- specifically the role of set-
ting novelty in affecting cognitive learning. In these studies, previcus ex-
perience with a setting was shown to positively influence concept learning, as
it was hypothesized that totally novel settings placed preemptive demands upon

the learner. Current psychological theory reenforces these notions about setting



noveity. Extensive theoretical and empirical support has been provided by

Helsorn (19564) in "the development of his adaptation level theory. Berlyne

(1960) has also shown that relative novelty has an effect on people's per-
formance. Extensive animal research also exists which highlights the impact

of novelty on behavior and learning (c.f. Falk, et al., 1978). Finally, |
another line of evidence suggesting that behavior will vary as a function of
experience with the relevant stimulus materials comes from J.J. Gibson's perceptual
Tearning theory (Gibson, 1966). E. Gibson (1969) reports a variety of studies in which
mere exposure to a stimulus dimension enhances discrimination along that di-
mension. With increased familiarity, it becomes progressively easier to

isolate individual elements in a complex array. | .

The study of incidental learning and selective attention has also suggested
the importance of the environment in which a learning activity takes place.
Children do learn a great deal about the setting or non-task relevant aspects
(as defined by the teacher) of the total learning situation, such as the color
of the flash cards, the place where their instructor dropped her books, or the
price of a rubber gorilla at the zoo. More importantly, certain of these
irrelevant stimuli may actually hinder task learning while others may facilitate
it (Ha]e, Miller, and Stevenson, 1968; Maccoby, 1967; Maccoby and Hagen, 1965;
Siegel and Stevenson, 1966;. Trabasso and Bower, 1968). Thus, from this poiﬁt
of view, the study of the context for learning again emerges as an important
endeavor. Finally, research on exploration (Hutt, 1970; Nunnally and Lemond,
1973; Weisler and McCall, 1976; Wright and V]fetstra, 1957) has shown that
children investigate objects and environments differentiaily, depending up.:n
their proverties, and that young people learn quite a lot ahout their sur-

roundings during self-initiated, non-directed activities. It should also
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be noted that the nature of the exploration depends upon the characteristics

of the child, such as his developmental level and his familiarity with the
setting (Endsley, 1967; Mendel, 1965; Nunnally and Lemond, 1973). Exploration
research thus emerges as important in the present study in that, for most
children on a field trip, a significant portion of their time is spend totally
uninvolved in any structured learning activity. But what are they doing? What
are they getting out of the whole experience? MWhat do they retain? Will the
novelty of a day away from school enhance learning or repress it relative to
the same lesson taught outside on the school grounds?

There are at least two competing hypotheses concerning the outcome of this
experiment. Both have to do with the relative amount of arousal generated by
the events surrounding the outdoor learning activity. Children may learn and
remember what happens on an all day field trip because it is such a novel, un-
usual event. It is clearly delineated ffom the day by day routiﬁe and hence
the whole experience is more salient. Berlyne's work (1960, 1967} might support
this notion, as it has shown that novel, clearly discriminable events are re-
membered quite easily. On the other hand, it could be that the excitement of
the trir, the strangeness of the surroundings, ard the noveity of the task de-
mands may actually interfere with certain kinds of task-directed learning. &
th?:. hypothesis, the students would essentially be overloaded in tevms of in-

ormation processing demands and although they may learn many things, particu-

larily about the setting, they may not be able to focus on the task {e.g. Falk,

at al.,1978; Martin, et al., Note 1). The study represented here provigzs some
« ~eliminary d7ta on how all day fieid trips do, in fact, affect elementary

school studonss.




METHOD

Subjects ~ Subjects for this study were taken from the third and fifth
grades in two suburban elementary schools in a large public school district.
in the mid-Atlantic area of the United States. Two classes at each grade
Tevel from each of the two schools were used. One third grade and fifth
grade class from each school was randomly assigned to each experiemental
manipulation. Classes were reasoﬁab]y comparable socio-economically. A
total of 98 fifth graders and 98 third graders, for a total sample size
of 196, partcipated in the study. |

Design and Procedures - There were two experimental groups. One went

on an all-day field trip to a nature center to do a particular activity in
outdoor biology. A chartered bus picked up the class in the morning and
drove them to the facility. After a brief orientation session, they partici-
pated in a selected activity. These students then had a bag lunch on the
lawn and were allowed a free period to further explore the area before being
returned to the school at the end of the day. The other experimental group
performed the same activity in a wooded area directly behind their school as
part of their science lesson for the day. For this second group, the activ-
ity was intended to be minimally disruptive to the student's normal schoo]
day. After a brief introduction in the classroom, the students were taken
outside forthe activity. Transit time between the classroom and the wooded
area was at no time greater than five mintues.

The activity was designed to investigate the interspecific differences
between trees. Students worked as pairs, measuring trunk diameters, inves-
tigating leaf shapes and determining bark color and texture. After a data
collectionphase a group discussion was led to compare results and to: 1)
assess which tree features were most effective for determining interspecific

differences; and 2) arrive at a rough estimate of tree species diversity in
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the study area. Two trained leaders from the experimenters' staff led the
activities at all sites. The duration of the activity ranged from 45-60
minutes. This particular activity had been successfully used previously
in similar research by the authors (Balling and Falk, Note 2).

A number of different dependent measures were used to assess the impact
of the experimental manipulation. In order to assess change in knowledge of
the concepts to be learned in the activity, and in general information and
attitudes the children possess about the setting where the activity was con-
ducted, a pre-test, post-test measure was used. Most of this instrument was
taken from a short written test with both multiple-choice and completion items
that had been validated previously (Balling and Falk, Note 2).

The pre-test was administered to the students four weeks in advance of
the field trip. The purpose for this procedure was to obtain pre-test data
from all subjects while insuring that the subjects were not overly sensi-
tized to the nature of the upcomiing field trip. Under thege conditions,
the pre-test should have had minimal impact on behavior during the trip.
Parental permission was also obtained well in advance. |

To assess the behavior during the activity, two trained observers were
present for each group of subjects; The observers used an instrument de-
veloped specifically for assessing field trip behavior. A more detailed
description of the instrument is included in Balling and Falk (Note 2). A
sample of the instrument is included as an Appendix.

Measures of retention were also collected, each class was administered
the post-test twice following the field trip. The first post-test given
on the day after the trip, the second, one month later. In addition to the
jtems included in the pre-test, the post-tests assessed memory for several
other dimensions. Questions concerning the students' attitudes toward their
participation in the outdoor activity and their perceptions of the leader
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were asked. A recognition memory test using slides was used to reveal memory
for the specific activities in which they were engaged and for the specific
setting in which they performed the activity. In this task, a series of
slides were displayed for fifteen seconds each. Some of the slides pictured
children doing an outdoor biology activity -- either the same activity as

done by the subjects or a different, but related, activity. The slides also
varied.according to the setting in which the activity took place -- the

nature setting, or the school setting. There were four

categories of slides {same or different activity in each of two settings) and
four examples of each category for a total of sixteen slides. Eight of these
slides, two from each category, were shown on each occasion so that the sec-
ond viewing was not testing recognition memory for specific slides. Students
made two dichotomous judgments about each slide: 1) Does this slide show the
same activity or a different activity from the one you did on your field trip?
2) Does this slide show the place where you did your field trip activity?
Each post-test, including both the written portion and the slide presentation
lasted approximately 20-25 minutes. A1l tests were conducted in.the student’'s

home classroom.



Results

Cognitive Learning Measures

Pre-test: A Sex by Grade, 2x2, analysis of variance was performed on the
total scores on the pre-test. Not surprisingly, the fifth grade students
tended to score higher than the third graders, as was revealed by a significant
grade effect, F(1,192)=3.97, p<.05. No other effects were significant.

Post-test: There were two post-tests, one the day after the activity and
one approximately 30 days later. On the first post-test, an analysis of-co-
variance was performed,'with Sex (2 1evels), Grade (2 levels), and Location
of the Activity (2 levels) as factors and the pre-test score as the covariate.
The analysis of the adjusted post-éest scores revealed a significant Grade X
Location interaction, F(1,187)=6.95, p<.01. As can be seen in Table 1, the.
reason for this interaction was that whereas the third grade students performed
at a higher level in the setting outside their schools, the fifth grade students
showed superior performance in the nature center environment. The only other
effect which was significant in these data was the Sex X Grade interaction,
F(1,187)=4.79, p < .05, which resulted from the fact that whereas the fifth
grade girls were superior to the fifth grade boys, there was no difference be-
tween the sexes in the third grade.

Analyses of the change scores between the pre-test and the first post-test
revealed a significant overall increase in test scores, t(195)=23.00, p <.001.
As suggested by the Grade X Location interaction, the relative amount of increase
in scores varied from group to group, but the gain was highly significant in a]]
cases [Third at School: t(48)=10.31, p <.001; Third at Nature Center: i
t(48)=9.86, p <.001; Fifth at School: t(48)=12.47, p <.001; Fifth at Nature Center:
t(48)=15.30, p<.001). Thus, all groups showed a signi¥icant amount of immediate

learning due to their participation in the experimental a<tivity.
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Analyses of covariance on the second post-test using both the pre-test
and the first post-test as covariates revealed only one significant effect.
The fifth grade girls who had done the activity at the Nature Center showed
better retention than any other group of subjects; thus, the Sex X Grade X
Location interaction was significant, F(1,176)=6.24, p{<.025. However, all
groups still scored significantly better than they had on the pre-test,
t(184)=16.05,p < .001, but there was also a significant decline from the
performance level of the first post-test, t(185)=-7.18, p<.001. In an anal-
ysis of variance on the unadjusted scores on the second post-test, the only
significant effect that emerged was due to Grade, F(1,117)=6.54, p<.01. The
third grade students still scored slightly lower than the fifth graders.

Affective Data: There were two attitudinal questions on the pre-test.

The first asked where the students thought the best place was to learn about
trees. They were given the following alternatives: a) park, b) greenhouse,

c) faorest, d) classroom, e) outside the school, f) home neighborhood. The
majority of students (56.2%) selected the forest as the best place to learn
about trees. The next most popular categories were greenhouse (13.4%) and

the classroom (10.8%). A small number of responses were scattered across the
other categories. When asked whether they would like to learn about trees as
part of an all day field trip away from school or as a science activity outside
their school, the overwhelming majority (82.0%) preferred the field trip. There
were no significant differences between grades or sexes on the pre-test atti-
tude items.

Three different attitudinal items were asked on the post-tests. One
question asked how Inng the students thought they would remember what they had
learned doing the activity, another probed how easily they thought they could
recognize the place where they had done the activity, and the third asked how

well they had Tiked the activity. On the first post-test, the fifth graders
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were more certain than the third grade students that they would remember what
they had learned for a month or more (Fifth Grade: 86.7%; Third Grade: 65.6%;

X2 [1] = 5.89, p<.025). However, over time the third graders became more
certain that they would remember what they learned, and by the delayed post-test
both age groups showed zpproximately equal proportions responding that they would
remember what they had learned for a month or more (Fifth Grade: 81.5%; Third
Grade: 86.8%).

In general, two different trends emerged from the analysis of the post-
test attitudinal questidn concerning the'abflity to remember the place where
the activity was done. First, the students were less sure that they could
easily recognize the natufe center site than the location near their schools
(Nature Center: 34.7%; Outside School: 49.5%). Second, when looking at just
those subjects who came to the nature center for the activity, the fifth grade
students, hut not the third graders, became less certain over time that they
could recognize the activity location (X2[3]=8.03, p< .05).

On the firal post-test item, the students in both age groups who had
come to the nature center were much more likely to give the place where they
had done the activity the highest positive rating than were the children who
had done the acfivity outside their schools (Nature Center - highest positive
rating: 66.5%; Outside School - highest positive rating: 50.0%). There was
little change in these ratings from the 7irst to the second post-test.

Slide Data: As part of the post-test, subjects viewed a series of 8

~ slides and made 2 judgments about each. Subjects had to determine whether the
children depicted in the slide were doing the same activity they had doné and,
second, whether the place in the slide was the location where they had done the

activity. For purposes of analysis, the slides were grouped into 4 categories:
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a) same activity - same location, b) same activity - different location,

¢) different activity - same location, gnd d) different activity - different
location. Subjects were given a "1" for a correct judgment and a "0" for an
incorrect one. Since there were 2 slides in each category, scores ranged
between "0" and "2" on each typc of judgment.

A 2x2x2x2 analysis of variance Was performed on these data with Grade and
Activity Location as between-subject factors and}with Activity Depicted in the
slide and Location Depicted in the slide as within-subject factors. In the
analysis of the activity judgments, several interesting facts emerged. First,
subjects were overall more accurate in judging that the children seen in the
slide were doing a different activity than they were in judging that they were
doing the same activity, F(1,192)=24.63, p< .001). This effect was particularly
pronounced for the third grade students as compared to the fifth graders, hence
there was a significant Grade X Activity Depicted interaction, F(1,192)=20.90,
p <.001). However, the dominant effect in the data was an interaction of the
Actfvity Depicted in the slide with the Location Depicted in the slide,
F(1,192)=544.45, p<.001). This interaction revealed that, when judging the
activity in the slide, they were more likely to be correct when the activity
and the location were concordant (i.e. same activity and same location or
different activity and different location) than when these two attributes of
the slides were discordant (i.e. same activity and different location or djf-
ferent activity and same location). Thus, the activity judgments were not
independent of the background locations presented in the slides.

A similar pattern of results emerged in the analysis of the location judg-
ment data. Students were generally more accurate in judging the site they had

visited, than the one they had not [+(1,192)=11.77, p <.001]. Subjects were
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also more accurate in their location judgments when the activity depicted in
the slide was different from the one they had done [F(1,192)=82.97, p< .001],
which again showed the lack of independence between the activity and location
judgments. Similar to the effect seen with ihe activity judgmenis, the sub-
jects could more easily determine whether they had visited the location shown
in the slide when the activity and location attributes were concorcant than
when they were discordant, F(1,192)=88.83, p< .001.

Behavioral Data: The behavioral scale used in this study is attached

in the Appendix. Although only preliminary analyses of these data are avail-
able, the results are suggestive. In general, the subjects spent well over
90% ¢ - ¢ %ime directly involved in the experimental activity. However,
there .-+ differences among the groups in certain non-task behaviors. For
the third grade subjects, there was 75% more attending to the environment and
to peers when they were at the nature center than when they were outside their
schools. Third graders‘a]so showed almost twice as nmiuch exploration at the
nature center as they did outside their schools. This pattern was completely
reveréed for the fifth grade subjects. The older students showed about 67%
more attending to the setting and to peers when they were outside their schools
than when they were at the hature center. Finally, the only exploration ob-
served among the fifth grade students was outside their schools. Note that

these simple behavioral data parallel performance on the cognitive measures.
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Discussion

The results of both the cognitive and behavior measures reinforce the
contention that the general milieu is an important dimension to consider in
learning situations. However, the pre- to post-test results and the behav-
joral data show that the nature of the effect of location depends upon the
developmental level of the students involved.

An analysis of the cognitive data shows a very significant pre- to post-
test growth in learning for all groups. This knowledge persists over time,
with some decrement, as evidenced by the fact that scores on the second post-
test were sti1l significantly higher than those on the.pre-test, although
they were also significantly lower than the scores on the first post-test. As
post-test II was administered one month after the experience, these data could
be viewed as stfong support for the notion that single visit field trips pro-
mote cogni‘ Ve learning. Of considerable interest was the significant grade
by location in{uraction in the data. The school-based third graders showing
greater gains.than'the nature center-visiting third graders, and the reverse
being true for fifth graders, greater cognitive growth for those at the nature
center. For reasons to be discussed shortly, the third garders abparently
found the less disruptive shcool site lesson to be more conducive to learning,
while the fifth graders found the day-long field trip to a nature center more
educationally worthwhile. |

The behaviaral data are extremely interesting, particularly as they reenforce
the cognitive data. The results show strong grade by location differences. The
suite of behaviors that characterize the third graders at the nature center -
disorderly, noisy, anxious, active and cautious, are the same descriptors used
by the authors to describe children in a novel learning sitd;tion (Falk, et al,

1978; Martin, et al., Note 1). By contrast, the positive behaviors of the school

77 85



site third gréders (orderly, calm, quiet and interested) also characterizes the
fifth graders on the nafure center field trip. The fifth graders who partici-
pated in the hour-long activity bekind their school are described as disorderly,
noisy, active and very adventuresome. The descriptors are identical to
the nature center third graders except for the cautious/adventuresome dimension.
The behavioral data also show age by location differences in non-task behavior.
In general, the greatest amount of non-task behavior of any group was exhibited
by the fifth graders at the schocl {176 incidents), followed closely by the
third graders at the nature center (144). The lowest incidence was the fifth
graders at the nature center (103) and the third graders.ét their school (122).
With this general grouping of non-task behaviors, the incidences of play, ex-
ploration, attending to setting and attending to peers follows the same general
trend. In particular, the affiliation dimension of attending to peers sticks
out for the third graders as predicted by the work of Martin, et al. (Note 1)
for students in an uncomfortably novel situation.

The slide recognition results proved to be of interest as well, not so
much for grade by location differences, but for the unanimity of the results.
A11 groups showed success at remembering where they were and what .they did, as
evidenced by the scores on the same place, same activity and different place,
different activity cells. The lack of success, in fact below chance in some
cases, for the same - differentcombinations seems to suggest that the children
were encoding the experience wholistically. They could not separate what they
did from where they did it. As a consequence, they were very successful at

discriminating when slides were presented where the activity and location were

concordant, either positivaly or negatively, but if activity and location
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were confounded, they would,apparently, randomly select one of the cues and answer
both activity and location questions as if they were the same. This suggests
again that location is not a variable that should be ignored when assessing
learning, since-chi]dren are not ignoring it.

Perhaps the best way to integrate these data is to suggest a model (Figure 1)
that shows task learning and non-task behaviors as inverse functions, both of
which are influenced by novelty. Placing the four groups on this curve illus-
trates the interactions suggested by the cognitive and behavioral data. The
fifth grade group which did the science activity outside of their classroom,
behind the school, would be at roughly point A on the.figure - they“exhibited the
highest level of non-task behaviors and a relatively low level of task learning.
It can be assumed that they found the site only marginally novel, they were
generally very rambunctious. The other fifth grade group, attending an all-day
nature center field trip, would be at rough1y~point B. This group found the
setting "optimally" novel with a resulting high level of cognitive task learning.
Also, with a high level of task learning, but farther out on tke novelty di-
mension would be the third graders at the school, point €. Finally, at poyint
D, very far along the novelty dimension, are the third graders who tnok a field trip
to ‘a nature center. They are beginning to show a 'novel field trip effect wi‘h
high levels of affiliation and non-task exploration resulting in task learning
decrement. At the lowest levels of novelty, play behavior occurs in order to
stimulate necessary arousal levels (Berlyne, 1960, 1967 )}, and at high levels
of novelty, environmental exploration assumes maximal importance (Falk, et al
1978; Martin, et al, Note 1). Developrental level (f.e. experienqe) proves to

be important for accurately placing groups in this model. At different ages,
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an identical experience can have dramatically different consequences as evi-
denced by the third and fifth graders in this study.

Of general interest to note is that for all groups,cognitive learning
occurred and although there was some‘decline over time, scores remained very signi-
ficantly above base-line levels. Also interesting is that all groups were highly
positive, pre- and post-experience, about the field trip/outdoor Tearning
experience. Field trips are generally perceived as positive by students, and
the data support the notion that learning does occur, although, of course,
influenced by environmental factors. Of particular note is that certain
classic behaviors such as interest and attentiveness are not sufficiently
sensitive to discriminate levels of learning, but that other behaviors
such as gross motor activity, noisiness or relative anxiety, may be good pre-
dictors. Using the model in Figure 1, teachers‘should strive to take students
on field trips which provide moderate amounts of novelty. At early ages, short
forays from the classroom may most efficiently accomplish this objective, but
as students gain experience, more elaborate and longer trips are required.

At least for the fifth grade students in this study, a full day’s field trip
was an extremely educationally worthwhile activity - far more so than the short

trip behind the school; the opposite was true for the third grade students.
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TABLE 1

Pre-Test Post-Test 1 Post-Test 2
Third Grade
School 15.3 21.9 20.0
Nature Center 14.9 20.6 19.2
Fifth Grade
School 16.7 22.3 21.3
Nature Center 16.1 23.7 21.4

Mean test scores for each grade at each activity location.
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Figure 1 A model depicting the interaction of task Tearning and task-relevant behaviors as a function

of setting novelty.
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II. For items 1 through 48, please rate each statement using the following scale:

B3 +2 ] | S
strong support . - moderate support slight support :
or agreement or agreement or agreement
] . : . : ‘. '. ) - 2 . -3 ~
s]1ght opposition . moderate opposition strong opposition
or d1sagreement . or disagreement or disagreement
Please respond to every statement, ‘even if you do not feel strongly about all
of them.
1. The most important consideration when selecting a site +3 +2 +1 -1 -2 -3

for a science field trip is whether planned educational
programs are available. '

2. Areas near the school are good for science activities +3 +2 +1 -1 <2 -3
or field trips because the students tend to be .
familiar with them.

3. Science field trips contribute to the quality of the +3 42 +1 -] 42 -3
education of participating student;.

4. Students enjoy particular topics in science more when +3 42 +1 -] -2 -3
they go on subject-related field trips.

5. Science field trips are not worth the troub]e it takes +3 42 41 -1 -2 -3
to prepare for them. : '

6. Field trips provide the teacher with a sense of relief +3 42 +1 -1 -2 -3
due to a break in the routine. i

7. Students tend to be better behaved in the classroom S +3 42 1 -1 -2 -3
for the day following a field trip. :

8. The characteristics of the place where students go on +3 +2 +1 -1 -2 -3
a field trip is the major determinant of student be-
havior on that field trip, for example the character-
istics of a zoo versus those of a hospital.

9. Science f1e1d trlps cap1ta11ze on the student's natural +3 2 +1 -1 -2 -3
curiosity.
10. Areas near the school, such as lawns, playgrounds or +3 +2 +1 -1 -2 -3

nearby parks, have resources that can help students
understand classroom lessons in science.

11. Field trips are more fun for students if they get to +3 +2 +1 -1 -2 -3 .
ride somewhere on a bus.

.12. Students pay better attention on a field trip when +3 +2 +1 -1 -2 -3
they have an unfamiliar person for a leader (e.g.
a naturalist or a docent). 9




13.
14.
15.
16.

17.

18.

“q9.

. '20.

21.
‘22.

" 23.

- 24.

25.

26.

27.

28.

The-main reason field trips are attractive to students
is that they get out of the classroom.

Museums have materials and exhibits ‘that can help
students understand classroom lessons.

It is more difficult to control a group of students in
a novel environment than in a familiar setting.

Field trip experiences tend to improve the relationship
among the participating students. - .

Some children do not like outdoor science activities’
because they perceive the places where they do them as
somewhat fear or anxiety provoking.

It is generally difficult for students to relate field
trip experiences to their classroom lessons.

An important reason for doing outdoor science activities

is that they provide an opportunity for students to ex-
perience many real .xamples of what they are trying to
learn. - ' , '

Science field trips are'va]uab]e because they provide
an opportunity to get t.¢ students out of the class-
room. __— :

The better students benefit more from science field
trips then poorer students.

The most important determinant of student behavior on
a field trip is the quality of the leader.

Field trips help increase the teacher's knowledge of
subject matter relevant to the field trip.

Nature centers have resources that can help students
understand classroom lessons in science.

Students pay better attention on a field trip if theyg
think they will be tested afterward.

Field trips help teachers maintain their enthusiasm
for science topics.

The most important determinant of student behavior on
a field trip is the degree of interest in the subject
matter.

The long bus rides necessary for many field trips tend
to affect the students negatively.

.98

+3

_+3

+3

+3

+3

+3

+3

+3
+3
+3
+3
+3
+3

+3

+3

+2

12

42

+2

+2

+2

+2

+2

+2
+2
+2
2
+2
+2

+2

+2

+]
+]
+
#]

+]

+]

+1

o

#
+]
+]
+]
+]
+]

+]

+]



29. It is very important for students to have fun on a +3 #2 +1 -1 =2 -3
science field trip. o e

30. The best. outdoor science activities do not take too +3 42 +1 -1 =2 -3
much time away from other subjects and classes. ' : e
31. Many students perce1ve outdoor science act1v1t1es | - +3 #2411 - 23

s1mp1y as "fun time".

32. As a genera] rule, returning to the same site for a . +3 2 +1 -]
field trip, both within and across several school T .
years, is a 'good idea.

33. Studentﬁ'enjoy outdoor séience,activities because they +3 +2 +] -]'3;2' -3.'ﬁ
get a chance to interact with their friends. ' s

34. Field trip experiences tend to keep the students more +3 42 +1 -1 -2 -3
involved in the classroom sCience curriculum. .

35. Areas near the school are geod for science activities +3 42 +1 -1 -2 -3
or field trips because they car be used without taking
up the whole school day . : e Jj;;

36. Field trip dct1v1t1es ‘can rea]]y help students learn +3 42 +1 -1 -2 -3
science.’ : A

37. The same kinds of learning fake place in‘a science +3 +2 +]1 -1 -2 -3
classroom and on a science field trip.

38. (Qutdoor sciénce activities help students see how their +3 42 4] =1 -2 =3
classroom learning can be used-in the real world. '

39. Because areas near the school are accessible, they are ~  +3 +2 41 -1 -2 -3
good to use for outdoor science activities or field
trips. : _

40. Nothing is really learned on science field trips. +3 2 +1 -1 -2 -3

41. Students tend to be less well behaved in the classroom  +3 +2 +1 -1 -2 -3

. for the day following a field tr1p

42. Many students do not pay attention to the activity or +3 +2 +1 -1 -2 -3
instructor on outdoor science field trips.

43. Field trips help teachers establish greater rapport +3 2 +1 -1 -2 -3
with their students.

44 Behavior'in the classroom is.often disrupted in - +3 +2 +1 -1 -2 -3
anticipation of a field trip.

45, The excitement a student feels is the major deter- +3 +2 +1 -1 -2 -3
minant of behavior on a field trip. .
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i 46.. Field trips contribute.to students developing a nega- . +3 +2 +#1 <1 -2 23
: . . tive attitude toward science. ' - S o '

:r:The setting or location in which teaching/learning +3 42 +1 -1 -2 -3
.occurs affects the outcome of .learning. =~ .

Sfudents can learn more science in the classroom than +3 +2 +1 -1 -2 -3

they can by spending the same amount of time doing
-an outdoor science activity.

"For questions 49 to 51, please rate each lettered item as indicated.

In preparation for a field trip, classroom teachers might do some of the following
things. Rate each according to: 1) how important is it to the success of the
trip (+3 = very important; +2 = important; +1 = ‘somewhat important; -1 = somewhat
unimportant; -2 = unimportant; -3 = very unimportant); and 2) what percentage of
the time is each of these things done. : : :

What percentage of the
time is this done?

near B near

&7 'a) make a previsit to the site 43, 42, +1, -1, -2, -3 0 25 50 75 100
b) obtain a Tesson plan from = . 43, #2, #1, -1, -2, -3, 0 25 50 75° 100

the individual who will be
leading the tour y

c) familiarize themselves with +3, +2, +1, -1, -2, -3 ‘0 25 50 75 100
the goals and objectives of -
the institution the class
will be visiting

d) brush up on the general -  +3, 42, #1, -1, -2, -3 0 25 50 75 100
subject area to be covered .
on the trip
e) develop their own lesson +3, +2, +1, -1, -2, -3 0 25 50 75 100
plan : : , .
N
f) other . +3, +2, +1, -1, -2, -3 0 25 50 75 100

50. The following is a list of things museums or nature centers could do in prepa-
ration for school group visits. Rate each in terms of its importance to a
successful field trip. (+3 = very important; +2 = important; +1 = somewhat
important; -1 = somewhat unimportant; -2 = unimportant; -3 = very unimportant).

a) development specific activities ' +3 42 +1 -1 -2 -3

b) provide trained leaders +3 +2 +1 -1 -2 -3

c) work with each teacher to develop an activity +3 +2 +1 -1 -2 -3

d) provide a pre-trip orientation to the class 43 42 4+ -1 -2 -3

e) provide an on-site pre-trip orientation to the +3 +2 + -1 -2 -3
teacher

f) other : ’ +3 +2 +1 -1 -2 -3
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51. The fd]lowing is a 1ist of items students may remember following a science

Iv.

52.

53.

field trip. Rate each in terms of how well you think students will remember

them. (+3 - remember completely . . . -3 - forget completely).

a) activities actually done (e.g. using a seine net, +3 12
playing mathematical games, or viewing exhibits)

- b) aspects of the physical setting (e.g. bugs, a SR

cliff, a domed ceiling in a museum)
c) bus ride w2

d) events surrounding lunch and other free time

e) gift shop or store _ ' : AL e
. f) leader | ' - +3 +2
g) social or interpersonal events ' ' +3 +2
h) subject matter and concepts presented {} +2
i) unp]énned incidents (e.g. accidents or mishaps) . 13 2

+1

: o

+1
+1
+1

+1

+1

+1

+1

!
-

Items 52 to 55 are multiple choice. Please circle the one best answer for

each question.
Who tends to get the most out of field trips?

a) girls
b) boys
c) both sexes equally

(a) From a pedagogical point of view, the optimal frequency for out-of-

classroom science experiences is:

a) never

b) once a year

c) two to six times a year
d) once a month '

e) several times a month
f) once a week or more

(b) If applicable, how often does or did your class do out-of-classroom

activities?

a) never

b) once a year

c) two to six times a year
d) once a month

e) several times a month
f) once a week or more
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54. What is the bptimal ro]e forfthe c]assroom teacher on a science field trip?
a) leader ETRE D L
... b) co-leader with a tra1ned expert
b ¢) disciplinarian : _
‘ d) interested participant . . . ;
e} other spec1fy' -

55(a)Idea11y, who shou]d assume the major responsibility for organizing field trips’

a) teacher -

b) teacher's aide

c) parents

d) principal
students

(b) If epblféebie, who actually assumes this responsibility in your school?

a) teacher

b) teacher's aide
- ¢) parents

d) principal,

e) students o

'R For.ltems.SG'to 59, please rank order the lists of items based on the scales
spec1f1ed 1n each questlon P

56. Rank order the fo]]ow1ng 11st of impediments to classes going on more science
field trips with "1" being the areatest 1mped1ment and "8" being the smallest
1mped1ment .

a) cost of transportat1on

b, general inertia on the part of the teacher

c) lack of administrative support for field trip

d) lack of appropriate teacher training

e) lack of curriculum flexibility

f) absence of worthwhile places to go

g) students canrot deal with the field trip situation
effectively

h) teachefs feel insecure about taking science
field tr1ps o

lHlllI'I‘;-”v’Z

Are there any other 1mped1ments to tak1ng f1e1d trips you would 11ke to
mention?
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57. Rank order the following 1ist of preparations that students should do or

58.

59.

should receive prior to a field trip in terms of their importance to

learning. Let "1" be the most important preparation and "6" the least
important. Then, rate each in terms of the percentage of students who
actually do or receive them. - :

Rank - Percent students
' near ~ near
25 50 75 100
25 .50 75 100
25 50 75 100

25 50 75 100.

a) do some background reading
b) view a slide orientation
c) practice any skills that will be
necessary for the trip activity
d) study trip relevant material as part
of the regular curriculum
e) be assigned a specific responsibility
- for the .trip .. .- - :
f) be told where they are going and
what to expect ‘

25 50 75 100 -

T

o o o [ Noi =]

25 50 75 100

Are there any other breparations for science field trips that you would 1ike
to mention? :

Rank order the following possible benefits of science field trips in terms of
importance with "1" being the highest and "6" the lowest. Then rate each
benefit in terms of the percentage of students you think actually acquire
these benefits. T

Rank Percent students
near . near
a) increased subject matter knowledge 0 25 50 75 100
b) an opportunity to visit a new place 0 25 50 75 100
c) a break from the daily routine 0 25 50 75 100
d) an opportunity for cooperative 0 25 50 75 100
leari.ing ' . ?
e) development of a more positive 0 25 50 75 100
attitude toward science :
f) learning of new skills 0 25 50 75 100

Are there any other benefits of scientific field trips that you would like to
mention?

The following is a 1ist of places where teachers could take their students for
out-of-classroom science activities. Rank them according to the frequency with
which you use (or recommens using) each location. (1 = Most frequent;

2 = Next Most Frequent . . .; 5 = Least Frequent)

Place Rank

local businesses or industries

museums

nature centers or parks with
nature programs

local parks

school yard

[

|



»

60. Do you have ahy additional comments about field trips or out-of-classroom
science activities that you would like to share with us?

61. Do you have any reactions to this questionnaire that you would Tike to
share with us? ~

THANK YOU FOR YOUR COOPERATION

Vi. Optional Information - We would appreciate it if you would please provide
the following information. A1l repiies will be kept strictly confidential.

Name:

Address of place of empioyment:
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ACTION . OBJECT .

(21) Do/Manipulate (51) Activity/Activity Objects
(22) Attend to (watch, listen) (52) Setting/Setting Objects
(23) Play with (53) Search for lost item
(24) Explore (61) Task relevent discussion -
(25) Compunicate (62) Task irrelevent discussion -
(26) Disciplined/Focused '(63) Positive Comment
(27) Walking between locations (64) Negative Comment
(28) Resting/Waiting (65) Instruction/Instructive Comment
. (31) Undetermined : (66) Request information . .
v . (70) Within pair interaction
(71) Peers

(72) Teacher
(81) Undetermined
*-.'c*************************w****************ﬁ*****m*****mi'u'c**—k********m**

STUDENT A ' STUDENT B

Sex

>

10

11

12
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