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ABSTRACT
The traditlonat use of field trips at tha end of a geclogy
course does not realise their learning potential, An introduc-
tory geology course for high schoo! students in (sraet has
bean tried as a method of integrating a course syllabus with
a fisld geological inventory of the surounding area. The
coursa consists of three modules, each of which has a
preparatory unit, a field trip and a summary unit. This struc-
ture takes imo account the didactic desirability of: (1) a
gradual move from the concrete to the abstract, (2) first-
hand experiences, and (3) a learning cycle and the novelty
factors that infiuence learning ability In the field.
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INTRODUCTION

Field trips are uaed, in general, for enrichment of classroom
teaching. Thus they usually occur at the end of the course,
often as a sort of summary or "prize" for the students.

The purpose of this article is to pregsent a method of insert-
ing field trips into a geology course. The course is introductory
and deals with basic earth science concepts for high school
students in Israel. The approach suggested here views the field
trip as a learning event which is an integral and indispensable
component of the learning process,

PLAOE OF THE FIELD TRIP
IN THE TEACHING STRUCTURE

The educational Justification for field trips is to provide op-
portunities for observation and first-hand experience with
materials and phenomena not available in the classroom. Basic
geclogical concepts (for example, bedding structures, faults,
folds, rock-soll relation, karst and dune) become concrete and
clear to students through their direct observation and hands-on
experisnce. Bacause the fisld trip provides a unique oppor-
tunity for concretization, the field trip should come at an early
stage of the learning process {Piaget, 1970).

Falk and others (1978) have suggested that there Is a rela-
tionship between student ability to lsarn in the field and the
novelty of the field snvironment. They showed that the learning
performance of students acquainted with the field trip location
was better than that of students not so acquainted.

Orion and others (1986) have suggested that the learning
ahility of students in the field is also influenced by previous
knowladge and previous outdoor experience. In light of the
above three factors (novelty of field anvironment, previous
knowtedge, and fleld experience), it is suggested that the learn-
ing ability in the field is influenced by a novelty space {Figure 1).

This hypothesis leads to the suggestion that stugents with
a large novelty space will have difficulties in performing leamn-
ing tasks during a lsaming field trip. Thus, in order to increase
the educational effectivensess of the field trip, the novelty space
should be reduced. This can be achieved by a preparatory unit
in the classroom. Of the three components of the novely
space, the previous-knowledge factor can be influenced

Acquaintance with
the field trip area

NOVELTY
SPACE
o Previous
Previous outdoor
knowtedge experiences

Figure 1: Tha major components of the novelty space.
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Figure 2: The learing structure of the fietd trip module.
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Figure 3: Geological transect from the Mediterranean Sea to the Rift Valley.

directly in the classroom (the other two factors can be treated
in the classrcom only indirectly).

in accordance with the idea of gradually proceeding from
the concreta to the more abstract, the preparatory unit should
be built mainly on concrete experiences (for example, iden-
tification of specimens of minerals, rocks, fossils and soils, and
laboratory experiments). Through these concrete activities the
students can acquire the knowladge needed for the field trip.

Acquaintance with the locality(ies) to be visited can be ob-
tained indirectly through slides and filrns and by working with
maps and aerial photographs. The third novelty factor, lack of
previous field-trip experience, cannot be solved in the class-
room, but tha teacher can at least prepare the students psycho-
logically by describing the situation. In theory, the preparatory
unit serves as an advanced organizer for the field trip. In turn,
the phenomena observed during the field trip serve as ad-
vanced organizers for the more abstract parts of the course,
such as geoiogical processes, geological periods and the
chemistry and physics underlying the phenomena (Figure 2).

Thus, the learning strategy suggested here has three
stages: {1) a preparatory unit, (2) the field trip, and (3} a sum-
mary unit. Each stage serves as a bridge to the next one. This
strategy is similar to the learning cycle suggested by Karplus
and Lawson (1974). Since the reader may not be familiar with
the geclogy of Israel, a short description of the geclogical in-
vantory of the course terrain is given in the next section, after
which | will describe the field trip module.

FIELD GEOLOGICAL INVENTORY OF THE AREA

A west-aast croas section through Israel, from the Mediter-
ranean to the Dead Sea, cuts across a complex geological
structure (Figure 3) and, as a result of the arid climate, geclogi-
cal phenomeana are well exposed.

The Coastal Plain: This area is characterized by Pleisto-
cene continental sediments, mainly calcareous sandstone
{locally called kurkar) ang quartz-sand dunes. The exposures
demonstrate continental processes such as wind sedimenta-
tion and soil formation {Figure 4). -

The Foothills: This area is characterized by low hilis of hori-
zontally bedded chalk {Figure 5).

Figure 4: Aeolic sand dune in the Coastal Plain.

Judean Mountains: The exposures of this area include
marine sediments, mainly dolomite and limestone, as well as
chalk, clay, marl, phosphorite, chert, and porcellanite. The
beds are folded into an anticlinarium {Figure 6).

Judean Desert: This area lies on the eastern flank of the
anticline, # is characterized by secondary folds that are super-
imposed on the main structure. The synclinal exposures in-
clude a thick section of chalk, chert, bituminous chalk,
phosphorite, and high-termperature metamorphic rocks, The
difference in elevation between the Judean Mountains and the
Rift Vallay has led to intensive erosion. The rivers dig through
the chalk and the hard limestone beneath and create deep
canyons. In soma of these canyons, karstic springs have
developed {Figure 7),

The Rift Valley: This is a long narrow valley, with the Dead
Sea in its deeper part (400 meters below sea levei}, The steep
cliff forming the western border of the valley is a fault escarp-
ment (Figure B). The bottom of the valley is filled with continan-

" tal sediments that represent a variety of environments: rivers,
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Figure 5: Typical chalky hill In the Foothills region.

Figure 8: The westarn flank of the Judean anticline,

lakes, and evaporitic environmants. The Dead Sea is an ex-
ample of a recent evaporitic environment, Some ofthe badrock
axposures show mini-structures of normal faults, grabens and
horsts,

The above geclogical inventory includes 15 different fypes
of sedimentary rocks that represent marine and continental
environments, fold and fault structures, soils and fossils. The
rocks and their relationship to the specific field trips are sum-
marized in Table 1.

THE FIELD TRIPS

. The transect from the Mediterranean to the Rift Valley is
divided into threse full-day field trips:

(1) The Coastal Plain: This ceals with continental sedimentary
rocks, continental processes such as wind transportation
and sedimentation, and the beach as a rscent geoclogical
anvironment,

(2) From the foothills to the mountains: This deals with marine
sedimentary rocks, fold structure, marine fossils, springs,
karstic phenomena and the geclogical development of the
Judean Mountains.

{3) From the mountains to the Rift Valley: This deals mainly
with marine and continental rocks, fault structures,

Figure 7: Typical view of the Judean Desert. Chalky hills
above hard limestone.

Figure 8: The Dead Sea and the western cliff of the Rift
Valley.

mapping units, a karstic spring and the development of the
Rift Vafiey.
The concepts covered in the individual field trips overlap.
However, each trip has its own emphasis and each can be
taken as a saparate and unique entity.

"THE FIELD TRIP MODULE

Preparation for the fiald trip _

The preparatory unit for each trip deals with basic concepts
that are needad for that field trip. It includes only those con-
cepts, processes, and rocks that will be observed in the fisld on
that particutar trip.

Minerals, rocks, soils and fossils workshop: The stu-
dents work with kits that contain the minerals, rocks, soils, and
fossils they will see in a specific fiald trip. They learn to charac-
tarize and identify the materials with worksheets.

Microscope Iaboratory: By using thin sections and micro-
fossils, the students get an insight into the rock structures.

Laboratory experiments: Crystallization, chemical weath-
ering, stratified spring, sedimentation processes are all dis-
cussed,

Working with maps: In order to become acquainted with

- the geography of the field trip area, the students are asked to
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Trip From the foothills From the mountain
Subjects Coastal Plain to the mountains to the Rift Valley
Marine limestone, chalk, chert, limestone, chalk, chert,
sedimentary beach rock phosphorite, porcellanite, phosphorite, porcellanite,
rocks clay, marl, dolostone bituminous chalk
Continental calcareous sandstone breccia, sandstone, conglomerate,
sedimentary stalactite aragonits, clay
rocks
Evaporitic dolostone gypsum, aragonite
rocks
Minerals quartz calctte gypsum, clay
Soils sand, red loam rendzina, terra-rossa rendzina
Bedding cross bedding hotizontal bedding horizontal bedding
structures
Fold anticline anticline, syncline,
structures anticlinorium
Fault coastat cliff (?) normal fault, graben,
structures horst, Rift-Vallay
Fossils roots molluscs, shark testh,
dinosaur tracks

Hydrology stratified spring karstic spring
Surface abraslon, wind karst, solls, canyons, canyons, river,
processes transportation and peneplain transponation and

sedimentation sedimentation
Stratigraphy superposition superposition, superposition,

initial horizontality orlginal lateral continuity

Mapping columnar section columnar section columnar section,

' formation, member
Historlcal Plelstocena Cenomanian-Fleistocene Cenomanian-Pleistocene
Economic sandstone limestone quarries, phosphorite, bitumionous
geology quarries phosphorite shale, Dead-Sea

Table 1. Subjecta and concepts that are covered in the field trips.

locate the sites to be visited on a map and to prepare a
topographic cross section of the field-trip area.

Filma: One of the activities in the preparatory unit is watch-
ing a videotape that deals with topics included in the field trip.
For example, the videotape “Karstic processes in the Judean
Mountains*® is viewed before the trip “From the foothills to the
mountains,” because the latter includes a visit to a stalactite
cave.

The duration of the preparatory unit is about 15 teaching
hours.

Teaching methods used on field trips
Each of the field trips is divided into ahout eight learning

stations, The learning stations were selected according to the -

criteria suggested by Orion and others (1986):

(1) The exposure has to be clear enough "o speak for itself.”

(2) The learning in the field should be conducted at well de-
fined stations so that both teachers and students can lo-
cate them easily,

{3) There has to be enough room around the station for unin-
terrupted activity by at least 20 students.

{4) The microclimate of the station should net inhibit wark. For
example, lack of shade or the occurrence of strong wind
or blowing sand are not conducive to careful observation
by students.

Workbooklats that guide student activity at the station were
prepared for each of the field trips. The booklets include
instructions, assignments, and space to write the student's find-
ings and conclusions. There are two types of assignments.
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Firstly, questions that guide the students to investigate the ex-
posure by using activities such as identification of rocks, soils
and minerals, observation and drawing. The second stage in-
cludes more abstract questions that require the students to ex-
plain their findings: for example, "Which rock layer is the oldest
and which is the youngest?* or “What can you conclude from
the inclined position of the marine sedimentary rock layers?"
After the individualized stage, a group discussion is conducted
by the teacher. At this stage, the teacher shows colored mini-
posters that present reconstructions of stages in the geological
development of the area and geological cross sections. A
series of eight mini-posters has been developed for each field
trip. Each poster is 35x25cm, printed on thick paper, so that it
can ba used in the field conditions. On the front of each minl-
paoster there is a colored drawing and, on the back, are notes
for the teacher. The notes explain the geological meaning of
the drawing and include didactic suggestions and guidance of
where and how to use the mini-poster,

The work at the station concludes with a question for further
thought and discussion. For example, the station at which stu-
dents observe a foid structure ends with the question, *How
were those hard layers folded?". After the observation that
Terra-rossa was developed over limestone and Rendzina over
chalk, the question is "Why is the Rendzina similar to the parent
rock and why Is the Teira-rossa so different?” After observing a
columnar section of five different marine sediment layers, the
question is “What caused the change of sediment types?"
These questions are asked in the field, but are discussed in the
classroom after the field trip. Thus, the field trip serves as an ad-
vanced organizer for the more abstract concepts that are
taught in the classroom.

Summary of the field trip

As menticned above, field observations raise questions of
*Why?","How?" and "When?" To answer these questions, it is
necessary to go into the more abstract parts of geology, for
example, sedimentation and lithification processes, geochem-
istry, tectonics, geophysics, and historical geclogy.

The teaching in this phase of the learning process takes the
form of traditional-style lactures with classroom teaching aids.
Only at this stage are the students exposed to the more com-
plicated and difficult parts of the curriculum. The assumption is
that the experiences and knowledge gained from the field trips
will help to overcoma the difficulties inherent in this par of the
course.

SUMMARY

The course structure presents a gradual transition from the
concreta to the abstract. It is based on field-trip modules, each

of which consists of threa stages: (1) the preparatory unit, (2}
the learning field trip, and (3) the summary unit. These stages
take place in three different learning environments: in the
laboratory and workshop, outdoors, and in the classroom. In
the course described, three day-long fleld trips cover a large
poition of an introductory geclogy course, Some of the learn-
ing concepts arise directly from the field observations and
others indirectly from the questions that they sngender.

Tha field trip is the core of each modula, It serves as a
natural [aboratory where students can touch the rocks, observe
and investigate geclogical phenomena and figure out geologi-
cal concepts and principles. The field trips cover a large portion
of the cunriculum, but not all of it. The rest is taught in the tradi-
tional way. The field trip is only a learning aid among many
others, What we have described is one way of using this aid.
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