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The field irip has long been recognized as a
teaching 100l in educadon, panicularly in geology and
biclogy sciences. However, the general agreement on’
the educadonal value of field trips has not been reflected
in their use by schools. In truth, teachers seldom vse
outdoor activities, including field wips, as an integral part
of the curricuium. Common explanations for the gap
which exists between the educational potential of field
trips and its realization refer to three sources (Mirka,
1970, Fido & Gayford, 1982; McKenzie et al. 1986):

1. Logisiic limitations exist in the school sysiem.
Organizational difficulties, cost factors, safety/
security concems and the lack of tims are
common barriers to field trip implementation,
Adeguate teachingllearning materials are
lacking. Field trip activities are not included in
syllabi by teachers and curriculum deveiopers
because ovtdoor activities are viewed as
marginal to the curriculum,

3. Teachers are unfamiliar with the ouidoor as a
learning environment, Teachers ofien avoid
using the outdoor environment becauss they
are unfamiliar with the philosophy, organiza-
vion and didactics of field trips.
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. The purpose of this papzr is Lo present 2 practical
model for planning and implementing a field trip as an
imegral part of the curriculum. This model might help
educators realize the educational potential of field wrips
and encourage them to use the cutdoor environment in
spite of the limitations menticned above, This paper
mainly addressss science teachers and curriculem
developers.

YWhat Can We Learn From the Literature?

Since the 1860's about 40 investigative studisg in
science educauon have addressed various aspects of
outdoor education (Koran & Baker, 1979; Mason, 1980).
Some important conclusions can be drawn from these
studies in the following arzas:

Tne role of the field wip in the learning process.
The leaming stvlefs) preferred for field wrins.
Ths impanznce of preparation,
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Thess issues, which are considered in detail in the next
section, have besn used as the basis for development of
the field wip planning model presented in this article.

The role of the field trip in the learning process

The literature provides convinzing evidence that
field trips are beneficial, especially when the teacher
combines concrete learning experiences, 4s an intermedi-
ate step, with higher levels of cognitve leaming (Vinei,
1969, Folkomer, 1981; MacKenzie & Whits, 1982),

Novak (1976) in describing the implementation of
Ausubel’s learning theory in biology education
(Ausubel, 1968), points out the nezd for concrete
experiences as a wansitonal learning stags from primary
concepts o secondary concepis, This idea is similar 1o
ths “hands-on experiences” which Piagst (1970) identi-
fied as very helpful aids {or the transition from a con-
crete 10 a more abstract level of cognition. The literatere
suggests two groups of concepts that could be taught on
field mips; (2) primary concepts derived through sen-
sorimotor experiences, and (b) phenomena-related
concepts which could act as conerste “subsumers™ for
further learming in the classroom.

1t is suggested that the main role of the field wip in
the lzaming process is the direct experience with
concrete phenomena and materials. The uniqueness of
the field trip is not in the concrete experiences them-
selves, which could also be given in the classrcom, but
the typs of experiences. Stodents could view slides of a
dune and investigate quartz grains in the laboratory, bot
only climbing the back and gliding down the stezp front
slope of & sand dune, during a field trip, could provide
them a direct sensorimotor experience of learning about
the dune and its suructure. Expenential (hands on)
activities can facililale the construction of abswact
concepts and can enhance meaningful leaming, provid-
ing the framework for long term memcrized episodes.

In summary, the reszarch literaturs supports two
imporwint conclusions regarding the rols of 2 fizld trp 23
a ol [or concretization: (z) The field trip should be
placed al the early stages of the learming process, and (b)
The field uip should focus on concrele activities which
cannol be conducted effectively in the classroom,
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The learning soile(s) preferred for field rips

A process-oriented rather than content-oriented
zroroazh ss2ms 1o be the preferable learning strategy in
fizld mips. The process approach focuses on the interac
tion berwesn the student and the environment; students
actively consguct information from the environment,
rather than passively absorb information from teachers.
For example, MacKenzie & White {1982) compared
three groups which studied the same subjects with the
same tzazher. The contel group siudied in the class-
room only while the 1wo experimental groups also
studied via field rips. One experimental group used a
content-oriented approach while the other group adopied
2 process-oriented approach, The study found that the
knowledge acquisition and long term memory of the
“process-ariented™ students group were significantly
bettzr than the others. However, no significant differ-
ence was found between the “content-oriented” and the
“classroom™ students groups. These findings support
two important conclusions. First, field trips in them-
selves do not guarantes higher cognitive gains. Second,
realizing the maximum educatioral impact of a field trip
depends upon the optimal use of concrete inleractions
batween students and the environment,

The imporiance of preparation

Falk et al., (1978) and Falk & Balling, (1982}
indicated that the ability of swdents to carry out assign-
ments during a field trip is related to the novelty of the
field wip setting. They found that if a setting was novel,
students had wo explore it and only after becoming
familiar with it conld they concentrate on their assign-
ments. Orion & Hofstein (1991b) expanded the idea of
ths field trip setting’s novelty by identifying three
novelty factors which constitute a “novelty space.,” This
novelty space includes cognitive, psychological and.
geographical components (Figure 1). The idea of
novelty space emphasizes the imponance of adequate
preparation for a field wip, that which will reduce the
novelty space 1o a minimum and thus facilitate meaning-
ful learning during the fizld trip.

Figure 1. The three factors which define the novelry
space of a field 1rip learning environment.
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Description of the Nodel

A model for the development and implementztion
of field mips was developed 10 take into account ths
following conclusions of the above literature review.,

1. The main insrructional smategy of the field &ip
should be hands-on expzriencs, concenoating
on those activities that cannot be conducted in
the classroom or lzboratory.

A process-oriented approach should be used w

achieve the objective of hands-on experience.

This approach involves assignments that direct

the students towards activitizs such as:

observing, touching, identifying, measuring
and comparing. Follow-up aciivities of
inlerpretation and drawing conclusions should
be bas=d on these basic processes.

3. Swudents should be prepared for the field wip.
The more familiar they are with their assign-
ment (cognitive preparation), with the area of

-the field trip (geographical preparation) and the
kind of event in which they will participate
{psychological preparation), the more produc-
tive the field wip will be for them.

4. ‘The field wip should be used as an inegraton
10 a particular unit because the concrets
activities provide a basis for meaningful
learning. i
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In addition to these operational conclusions, the
following three criteria were also addressed:

Administrative-teaching criterion,

The field trip should be easy to organize and
convenient to operate. This criterion relates to the
teacher’s ability 1 organize 2 field oip with a practical
investment of resources (sconomic and adminismative),
10 identify easily the learning siations in the field and to
provide adequate learning-12aching aids.

Curricular criterion

The field tip should cover basic concepts which.
could bs best taught in the field, This criterion relates w0
the field trip as an integral part of the curriculum.

Educational criterion

The field trip should be a leamning experience. This
crilerion may szem wivial, but in reality, most fisld rips
can bs summarized as adventure-social events, in order
to make a Neld tip more educational, a teacher should
devetop learning materials that both prepare students for
the trip as well as guide them through it
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The Multi-Stage Model

In order to me=t the thres above criteria and o
raspond w the conciusions of the hipsreturs raview, the
foliowing muld-stage model was developed (Figurs 2).

Stage ] - Hierarchical organization of curriculum
corcepts, from concrele o absiract .

The first stage addresses the curricular criterion.
The curriculum concepts are classified according to their
concretensss/abstraction level and assigned o the
appropriats teaching environment laboratory, outdoor,
classroom. The appropriate teaching times - before,
during and after the field tip - are aiso determined
accarding to this classification,

Stape ]1a - Choice of the siudy area of the field rip.

The field trip area should be chosen according to
the potential study stations where the selected concepls
could be taught {curricular criterion}, and by taking into
account the administrative criterion e.g., this area should
be as close as possible o the school.

Sigge 2 - Edurational mapping of the field rip area,
This stage includes a field survey of sites which
may serve as study stations. The outcome of the survey
should include a map and a dzseription of the educational
tential of eash stauon. Faclors relevant to the selec-
tion of a study station are:

» The phenomena at the site should be clear
enough “to speak for themselves™,;

+ The site should be located easily;

+ There should be enough room around the site for
uninterrupted activity by the relevant number of
students;

« Safety (e.g., distance from main road, sieepness

 of slope) must be taken into account:

+ The microclimate of the stauon should not inhibit
work,

Although these faciors may seem trivial, many field
wips fail due to faulty selection of the leamning stations.
Fellowing this list in planning a field wip is a crucial
requirement, since the inappropriate choice of only one
factor in a learning station can dramatically reduce its
eduzational effectiveness,

Sicpe 3 - Metehing curriculum concepis and the field
Loncept lﬂVCBIOfy

In this stape tha study stations which demonstrate
conzepts included in the curriculum are selected, This
staze is actually a product of the two previous stages.

Stage 4 - Planning the rouie.
Now is the time to organizs a routs using the
sel=zted study st2tons, In ordsr to satisly the eduza.

------

tional and the administrative criteria the planning of the
routs should address the following points:

+ The distance berwesn the stations should be
reasonable i.e., about a 15-minute walking
distancs, or tess than a half-hour driving dis-
tance.

= A one-day field mip should include not more than
6-8 study stations, at each of which the learning
activiry should last about an hour,

+ The rout= should be ccnvcm:m in tzrms of
tansporiation,

= The routs should rslate 1o a major Lopic in the
conceptual framework.

» There should be an educational log:c.al connec-
tion betwesn stations,

» It is desirable to locate stations at attractive sites,
but the attractiveness should not inhibit learning,

+ The trail should be casy, in terms of physical
effort.

- Weather conditions, such as, sun direztion and
daily iemperature change, should be considered.

As above, missing only one factor can dramatically
reduce the effectiveness of the jearning in the fizld trip.
Even though these dirsctions may seen wrivial, many
teachers fail 1o address them while planning the roote.

Siage 5 - Development of teachingllearning aids.

This stage aims o provide effective educationzl
materials. In order to answer the educational and
administrative criteria, the curricutum package should
include aids such as:

» Leaming aids for the student, such as a field trip
booklet which directs student work at the study
stations.

+ Teaching aids, such as a series of mini-posters 1o
help the eacher explain field observations,
1eacher’s guides for the preparatory unit and for
the field trip itself. It is also recommended that
the study stations be marked on site. Since most
teachers have no exparience and training in field
teaching, it is very imporiant that the develop-
ment of materials for a new field erip be accom-
panied by an in-service training program.

Integrating the Field Trip in the Curriculum Unit

The field tip should be conducted early in the
lezrning process but, not as the first learning aztivity. It
should be preceded by a relatively short preparatory onit
designed to decrease the “novelty space” faztors. The
suggested model (Figure 3}, is'a three dimensional
development of “the learning cycle” swategy (Farplus &
Lawson, 1974), The leamning spiral ranges from the
conzrete 10 the abstract and is built of three parts. Zach

Valume 9376), October 1953
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Figure 2. Stages in the development of a field irip as an integral part of the curricilum
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concrete to the abstract and is built of three parts. Each
part is a structured independent learning unit and at the
same lime, sarves s a bridge 10 the next learning unit.
The three learning cycles which constilute the spiral are:

The preparatory unit. This unit is based on
concrete learning activities in preparation for the
field tip. The purpose of this unit is 10 reduce the
three components of the novelly space Lo a mini-
mum. The cognitive novelly can be direcily
reduced by using several concrels activities, for
example, working with the materials the students
will meet in the field, or simulating fizld phenom-
ena and processes trough laboratory experiments.
Thus, 2 preparatory unil for a geology field Lrip can
dez] with the idsntification of hand specimens of
rocks, minerals, soils and fossils; observing the
micro-soucture of the rocks through a microscope:
and conducting simple laboratory experiments 10
illuszrate prosesses such as erystaliization, spring
and szepare rate.

Development
of teaching and

ficld trip

Currigulum
|

Crrpanizarion af
concepis from

concrete 10 absTSES /

The peographic and psychological novelty factors
can aiso be reduced in the classroom, by slides,
fitms and working with maps, as well as providing
dewniled information about the event (e.g., purposs,
lzarning method, number of learning stadons,
jength of lime, expected weather conditions,
expscted difficulties along the route).

The field rip. The field uip is the central pan of
the the module, The structured field trip is based
on the criteria and the stages which have been
described above. The ficld mip 1ogether with the
preparatory unit constiute an independent moduls
which serves 25 a concrate bridge towards mare
abstact lzaming levels. '
The summary unit, This unil includes the “heavy”
part of the curricutum. It includes more complex
concepts which demand @ higher abstraction ability
2ng 2 highar concentration level from the students.
Teaching aids may include blackboard. slides and

- " School Science and Matkemarics
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Figure 3. The three stages model for integrating
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field. For example, a summary unit of an introduc-
tory course in geology would deal with time and
space dimensions, as well as physical and chemical
processes which take place deep in the earth’s
crust

Table 1 provides one example of using the feaming
cycle method in a spiral version, Each of the three units
mendoned above starts with an exploration stage:
laboratory investigation in the preparatory unit, field
investigation in the field unit and investigation of datz in
the summary unit. The conclusions of the exploration
stage are used by the wzacher for the invention of the
learning concepts and encouraging the students 1o
generate quastions about the phenomenon they invest-
gated, These questaons serve as a bridge to the next
cycle and also 10 the next environment learning. In order
to find the answers, the students should explore a new
phenomenon by using the knowledge they acquired in
the former stage i.e,, the “exploration” siage of the new
cycle is in the same time the “discovery” stage of the
former cycle. The development of such spiral lzaming
cycles might szem quite complicaied. Howsver, follow-
ing the thres first stages of the mode! {"“hierarchical
organization of curriculum concepts”, “educational
mapping of the field mip area” and “matching curriculum
concapts and fizld concept inventory™} makes i1 a muzh
easier sk,

The Implementation of the Model: An Example

Four one-day geological field oip modules were
developed on the basis of the above modzl, as an integrz)
part of an introductory geology courss for high school
students in Isrzel. A detailed deseription of the develop-
ment phase can be found in Orion (1989). The imple-
mentation of the field trips was accompanied by an in-
service training program of 120 hours. About 40
geography teachers participated in the entire program
during the years 1985-1986, Since then, about 15
teachers from this group each year conduct at lezst one
of the field trips with their classes. In addizion more
teachers are participating in the field trip program.

An evaluative study was conducted over a two year
pericd (1986-1987). The stidy included 298 students
from B high schools in 17 classes (grades 9, 10 and 11),
who participated in the geology field rip “From the
Foothills to the Mountains.” The research design
included pre/post measurements of students kmowledge
and attjtundes; observations of the students during the
field oip; and interviews with the stndents and their
teachers (Orion & Hofstein, 1991a and 1991b). The
multi-stage model for the development of 2 field mip as
an integral par of the curriculum, was found 1o be very
useful. The educational effectivencss of the field tips is
indicated by the following findings:

+ About 20 teachers have conducted one of the
geological field orips for the last five years and
each year new teachers join the field trips
program, It is important to nowe that most of
those tzachers did not conduct geological field
trips before paricipating in this program.

- An evaluative study following the implementa-
tion of the field trip “From the Foothills to the
Mountains” indicated that, in general, the
studenrs showed high learning performance in
the fizld through active interaction with the
environment.

* In general, the students found the field mip to be
an event that improved their knowledge and
attitudes wwards learning in the field and
towards geology.

+ The students’ responses were supported by the
observations of objective observers,

» Similar putcomes were reportad by the (eachars
and the observers conceming other peolorizal
field rrips, which were also developed 2zzording
the model.

Summary

The modz! pressnizd above wes designed 10 help
teachers overcome some of the obstacles they may

Volume 0370 Orinber 1003
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Table 1

An Example of the Implementation of the Learning Cycle Method.

The cvcles' development Context

Learning cycle A of the preparatory unit
Observaoon 1: Investgation of limestone specimens and comparnng
(Exploration) their fossils with recent shells find in the sea shore.

winine of informadon:  Sedents receive "outside” information (by tables and
b g of inf mon: posters) about typical fossils associate with limestons
- and the beach's typical shells’ assemblage.

The fossils found in the lirnestone indicate that this

Conclusion: rock was formed in a shallow sea environment.
Observation 2 Laboratory activity to form sratification.
(Exploration): ] I . ..

) 1) Stratified rock can indicate a sedimentary origin.
Conclusions: 2) Sediments which had settled down in a law energy

aguaric environment form horizontal layers.
Summary conclusion: . Limestone is 2 marine sedimentary rock.

{1 m-_!ep:ian ) ] )
Raising questions opening What are the rock types which is our surrounding
the field oip cycle: built of 7 How did they form ?
Learning cycle B of the preparaiory unit
Observations: Invesagation of folding and faulung structures using
(Exploration and application):  plasucine. '
Conclusions: Identifying folding and fauldng smuctures
{(Invention}
Raising questons opening  Can rocks be folded and faulted Lke a plasticine?
the field mip cycle: Is it possible recognize such swuctures in the field?
Learning cycle A of the field trip
Observatons: Investiganon of an exposure of declined himestone

(Explorarion and application):  layers.
1) The ficld trip's arca had been covered by a sea

nclusions: . . X
gfveiﬁaf)ons while the limestone layers were deposited.
2) The limestone layers are not in thelr ongin
position.

3) The limestone layers were tlied after depositon.
Raising questions opening ‘What was happened to these layers ? did they were '

the ficld mip cycle: folded or faulted?
Learning cycle B of the jieid trip
Observatdons: The Limestone layers form an anticline
(Exploration and application). stucture.
Conclusion: The limestone layers were folded.
(Invention)
Raising questions opsning  What kind of forces can fold a solid
the field trip cycle: rock like a plasdcine ? Where did they come from ?
When did they act ? etc.

Learning cvcles of the summary unit
Cycle A: The geological forces which influsnce the Earth's crust

Cvcle B: The geological development of the field wip area

School Science and Mathematics
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encounter in the development of field-related acuvitiss.
It address=d school system limitations, teachers' needs/
concemns, and influental faciors in a field wip ssuing.
The model links oui-of-door acdvities in the field with
clasgoom instruction. Therefore, it should be useful for
teachers and educators who would like 1o develop field-
related activities and integrate thern in their curriceiurn.

The evaluation of geoloegical field mips which were
developed and implemented on the bases of the model
supponed its applicability. Since the geological field
trips were developed according (o the general model, the
author believes the model could be used for field trips in
other disciplines and teachers who will follow the model
might find meaningful educatonal profits for their
investment.
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