Science in the Elementary School:

Classroom evaluation, or the act “of [inding out
how far you have progressed towards where you want
to go''! has been described by a sage as the “Vietnam
of education™.? While it is unfortunately true that
this important responsibility of teachers 1ends to be
inconclusive, the recent emergence of a number of
“new” experimental science programs at the elemen-
tary level has focused attention on the problem and
is currently providing some solutions,

This article will auempt to describe esseruial steps
in the evaluation process and to present examples
of evaluaudon instruments that reflect moderm ap-
proaches. The writer is concerned here with describ-
ing the evaluation of a child’s progress with respect
to the elememary science program in which he is
receiving instruction, no! with a comparative group
evaluation involving other science programs at the
same level.

The beginning step in the evaluation of a child’s
science progress is to list the program objectives.
For some programs®! these are given; [or others
they need 1o be identified and defined by the teacher—
a task for which she may well need help. Because
only behavior that is observable can be measured,
objectives need o be perlormance oriented, that is,
they must be stated in terms of what the student is
expected (o “do” when he satisfaciorily demonstrates
behavior reflecting a specified objective. An attempt
must even be made to translate into “action words”
such verbs as “understand” and “think* Young?, for
example, has suggested that a demonstration of “un-
derstanding” would require the child “to show an
identifiable, perhaps explicit, intellectual contribution
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of his own 1o the subject matter in which he is 1o dem-
onstrate understanding.”

The second step is to devise instruments for assess-
ing progress towards the achievement of the stated
objectives. Of the four elementary science programs
referred to in this anticle, only two (6, 7) incorporaie
this capability.

For the others, and for most “hard-cover™ texthook
series, the teacher must construct her own evalua-
tion devices. Karplus and Thier? point out that com-
plex and varied objectives require more than paper-
pencil tests and that much ingenuity must be em-
ployed to develop instruments “that will provide
valid and reliable evidence of the achievement of all
objectives”. Not only cognitive, but affective be-
havior as well must be measured with devices which
are “practical to use in the classroom setting.”

The modern wend is to report progress on the
stated objectives over a period ol time (say, one year),
in order to emphasize the child's longitudinal growth.
This contrasts with the traditional method of report-
ing perflormance on a scale in relationship to a peer
group. In other words, ‘the emphasis is on the learn-
ing activities ol individual pupils”?. “Normative” or
group dala are not unimportant; they are merely
subordinate 10 individual data. Such individual,
longitudinal evaluation provides most useful inlor-
mation both to the teacher and to the child.

Instead of having the children answer abstract
questions about science, their behavior, indicative
of growth in abilities and attitudes, can be observed
directly by an alert classroom teacher during a normal
class session. According to Thier!®, “Such observing
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9.

FIGURE 1.—SECTION A

Can assemble a bulb, bauery, and wire 1n several
different ways in order 1o light the bulb.

Can generalize those features of circutts in which
the bulb lights.,

Can construct and demonstrate the use of a sim-
ple clectrical circun tester,
Can group a viniety of solids ind hiquids into (a)
conductors, (b} non-conductors, of clectriciy
using a simple arcunt tester.
Can assemble a circunt from:
(a) a picorial represeniation
(b) a symbolic representation

ol that circut.

Can predict whether a butb in a given crcutt
(prctorial or symbolic) will light.

Can convert pictorial circuits into those using
electrical symbols.

a. Can make observations on hidden wiring
Patterns using a circuit tesier.

b, Can use these observations to make infer-
ences about the hidden wiring,

¢. Can draw several possible equally vahid in-
ferred wiring patterns 10 demonstrate  an
understanding ol the fict that the inferred
wiring pattern may, or may not, be the actual
wiring patterie.,

Cian make generalizations about the effect of

placing certain wires in an clectrical circuit,

Can predict the effect of introducing an addi-

tional wire into a circuit,

Has constructed an original or improved design
of simple clectrical circuit equipment (e.g. a new
bulb holder) for use in this course.

Can demonstrate the meaning of the terms:
(a) short ctreuil

(b) complete circunt

(c) open circuit

10.

1.
12
18.
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FIGURE I.—SECTION B

Bring questions and or activities 10 class.
Can work in a group.

Can work independemly

Persists with an arca of interest.

Can say "I don't know"

Displays initiauve

Displays skill

Asks for help when needed.

Refuses help when appropriae

Asks relevant questions.

Suggests a way of solving a problem
Challenges ideas, that s, is skeptical.
Contributes a fact.

Coniributes an explanation

Works steadily

Gets excited about science
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and listening which wakes place primarily when the
children are actively involved working with materials,
should be thought of as an integral part of the evalua-
tion.....endeavor. It is through such activity on your
part that you can obtain information as to what the
children do and do not understand about the materials
being studied. Such evidence should be one ol the
major factors determining your instructional planning
within the context of the adopted science program.”

An evaluation, to be meaningful, must be based on

consistent behavior, several instances of each be-

havior are needed in order to demonstrate a trend.

A format, tapping both cognitive and affective
behaviors, and designed for the ESS unit Batteries
and Bulbs (11), is shown in Figure 1.

Both evaluation blanks described to date are com-
pleted by the teacher. An alternative approach for up-
per elementary grades is to ask the child to evaluate
himsell. One possible Self-Evaluation Inventory is
to list all program objectives, and o provide for each
a numerical scale 1 through 9. The child is asked
to rate his present mastery of an objective by circling
the appropriate numeral. If the self-ratings are con-
sistently low, the child may feel compelled to remedy
the situation. A second advantage of this procedure
is that, because the child has diagnosed himself, any
interview with the parents will tend to prove more
effecuve.

An extension and refinement of this idea of self-
evaluation has been developed at the University of
Hawaii Laboratory School where the principal con-
tributor has been Dr. Edna Demanche!2. Although
designed for Junior High School level, the idea is
justas useful for upper elementary grades. The instru-
ment consists of:

A Student Progress Record which lists the skills

and concepts [or the year and which, upon com-
pletion, becomes the official school and parental

record. For each skill, achievement levels 1, 2, or 3

are entered by the child, and increasing compe-

tence should be shown in successive quarters.

2. A Class Progress Record which lists names, and
level of achievement for each skill in a limited sec-
tion of the year’s work. This record is open for
inspection and can be posted on the class bulletin
board for the purpose of encouraging successful
students to help the less-successful.

This instrument is intended to emphasize:

FIGURE 2. =STUDENT PROGRESS RECORD

Levels of Achievemens

Column left laok. SOl or concept ot ser innoducal.
Level 1. Starting

Level 2, Usually Succesdal.

Level 3. Proficient.
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. Can meastie um|nmurr aceurately mmg

SKILLS FOR PHYSICAL SCIENCE AND FCOLOGY

Canestimate distance, volune and moiss i meteic unity ...

Can measuse distmee accomately using .'ppmpvi'uv metric
U o
Can measure mlum accurately wsing mpm]mm meic
[T
Can incastiie niss accuamicl aang
unils

nmuupu.ur metrie

|ppm|m.m
Ikl'lll\

Has facility in l.llmnlm) prox edures (lnllmn m Ilm\

diagrams, handling equipaent, ghisswae, ew ).,
Makes pertinent olsersations i laboratory
work ... -
Can identily, organize, and record e o
Cats daterpret and utilize data |
Can make appropnate graphs .
Can read and inerpret griphs
Can make clear aml concise repons of Liboratory imves
tigations ?
Parncipates i saentfic discussion

Can onganze amnd wnite 3 conose soientibic el e
port

Has carried outan indwvidial stiglent «ience proece

PEHIYSICAL SCHENCE PROGRFSS RECORD

Can wentily elements necessary o explain buoyancy

Can determine density from mass ind volwne measume-
mens

Can retate denmsity dunges to thermal expansion

Can generalize about compressibilaty and attenuation

Can determine and relate pressure (o density and buoy-
ancy

Can relate temperatre changes W state chunges  of
mater

Can ulclmly pure substunces and wixiures by phym‘sl
properties

. Cat gesieralire sbout temperaitte and heat
. Can predict and nterpier thermal phenomena with 2

muodel of heat

Cananalyze and synthestze ¢ hemcal compounds

Can wentify clements by chemical and physical proper-
ties

Can idemily gases

Can generalize about atomic structure

Can explan heat phenomena i terms o molecular
motion

Ist Quatier

Mnd Quiaries

3rdd Qeaveer

Hh Quatier
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FIGURE 2. =STUDENT PROGRESS RECORD

ECOLOGY PROGRESS RECORD
[avels af Achievoment

I Qartes

Tst Quarner
Ond Qi

Caolumn lelt blapk £t is not ver iitianed

Level 0. Unit has been itiated bin evaluanon s
nat yet possible.

Level 1, The stndemt s cnnisd throngl the basie
instrucions given an the notebook

Level 20 'The student has worked thiough the unit
skillfully wuh hide o1 no assestanee

Level 3 The studdent has anvented and seported on

additonal sigmificant wsts or techmigues
the unit

1. Has seanficd and germimated seeds and gmp!u-(l
resitlis ., ;

2. Has upurlul on ;.umlh ul a mul lmm seed o
maturity i sanit

3 ll.xsslumlnnn||1|m|;.,llu uluml»: wenee plnl

t 1as crned thougho freld aapassignmem

S Thasanvestgated Jocal cunfad] patons

6. Has investggned absorption and |xunl 1on pll(
TREHICTEN cnmsasisssgisns -sinvis

7. s umsuguul runoff ... e

8 Has investigated l\.lpumllun Fanes o

9. Has tnvesugaed transpiranon

10 Has muide observations on humadiy

1. Hasengaged insome air pollution stuedios

PITTTY T TP G enssanerasane

Thi  ssiasrwsanseaninsanidivssysidinsixishssss

a. Achievement rather than failure. Every child
learns something, i.e., the Progress Record is
not punitive.

b. Where the child has been rather than where he
is heading.

c. A lack of concern with performance in a com-
petitive sense,

Furthermore, the entries on the Progress Record

Sheets are not translatable into letter grades.

The last evaluational procedure to be described,
and probably the most productive, is the Piaget-type
interview in which children are questioned individual-
ly. A child, confronted with an appropriate experi-
ment, can be asked 1o observe, describe, and explain
what is happening. He can be asked to make pre-
dictions, 10 hypothesize, to design experiments, to
manipulate variables, and o make inferences; also
he can be asked 1o comment on a set ol obtained
data. Such a procedure provides valuable information
on what the child knows and, more imporiantly, on
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what he does not know, including his misconcep-
tions. This tme-consuming method requires careful
planning, and some experience with the procedure on
the part of the teacher, but much of the information
that it provides is available in no other way.
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