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Creative Alternatives 
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Conventional achievement testing may not meet 
the assessment needs of science education 
and may in fact undercut its major goals. 

L ast  year the New York City 
school system initiated a city- 
wide testing program in sci- 

ence, administering tests to all fifth 
and eighth graders, based on the 
content of the city's science edu- 
cation curriculum guides. The de- 
cision to undertake testing in sci- 
ence is part of a broader national 
trend, a s  educators, politicians. 
and the public turn attention to 
this neglected area of curriculum. 

This trend is welcome, to the ex- 
tent that it represents a commit- 
ment to assessment and improve- 
ment of instruction. However, to 
the extent that it simply indicates 
the spread of conventional testing 
practices that have dominated the 
assessment of reading and mathe- 
matics, science educators should 
view it with considerable skepti- 
cism. The conventional model of 
achievement testing-multiple- 
choice instruments yielding single 
score estimates--may not meet the 
assessment needs of science edu- 
cation programs, and may in fact 
undercut the major goals of these 
programs. 

While traditional tests yield reli- 
able estimates of students' perfor- 
mance compared to a norm popu- 
lation, they have little diagnostic 
power and provide meager infor- 
mation about the substance of 
learning; they were not designed to 
do so.  Moreover, the multiple- 

choice format introduces a signifi- 
cant bias in learning assessment. 
as  it is difficult if not impossible for 
such a n  instrument to measure 
productive thinking and the ability 
to deal with loosely s t ructured 
problems. Since tests inevitably 
tend to drive the curriculum. edu- 
cators should carefully mnsider the 
effects of a testing program upon 
both teachers and  pupils before 
launching a quest for scores. 

The city's decision t o  initiate a 
testing program prompted us to 
study alternatives to conventPona1 
methods, with the hope of identi- 
fying more sensitive measures of 
pupils' knowledge, and of address- 
ing the full range of instructional 
objectives. 

We examined issues related to  the 
purposes and design of testing, as 
well as the more specific problem of 
test format and the need for alter- 
natives to multiple-choke. In con- 
sidering these questions. we re- 
viewed contemporary assessment 
literature, interviewed teachers 
and science coordinators, and d4eld 
tested open-ended, "construct&- 
response" items with upper ele- 
mentary students. The following 
four recommendations summarize 
our conclusions. 

Testing in s c i e n c e  shou ld  
yield information abou t  pupils' 
prior knowledge, interests.  and 

preconceptions. in order to  meet ] 
the needs of instructional plan- 
ning and curriculum evaluation. 1 

Contemporary research has am- 1 
ply demonstrated that children's 
prior knowledge and experience 1 
profoundly shape thei r  under- 
standing of science, and hence do 
much to determine the effective- '- 

ness of science programs. Stu-  
dents' everyday notions about the 
world can  constitute ei ther re- ; 
sources or barriers to their under- 
standing of scientific concepts. 

Such research points up the need - 
for testing methods that are sen- 
sitive to such expectations and that 
capitalize upon the diagnostic 
value of pupils' errors and miscon- 
ceptions. Multiple-choice formats. 
requiring recognition rather than 
construction of answers. inevitabky 
screen out evidence of children's 
own thinking. 

An assessment program in 
science should involve teachers in 
all major steps of the testing pro- 
cess. from content specification 
to data interpretation. 

Conventional testing methods 
place teachers on the periphery of 
assessment. While teachers admin- 
ister tests and receive printouts, 
they have no role in the more in- 
teresting questions of assessment 
such as  test content or interpreta- 
tion of students' responses. Pre- 
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dictably, as numerous studies have 
shown. practitioners misinterpret 
test information when they attempt 
to make use of it, because they have 
had no stake in understanding the 
instrument. 

Practitioners should not  only 
contribute to decisions of test con- 
tent, but  also participate in scoring 
and interpreting complex response 
data that may be elicited by open- 
ended testing methods. There is an 
interesting precedent for this  in 
teacher participation in scoring of 
writing samples. Such involvement 
of teachers  can promote their  
knowledge of pupil learning. It also 
entails a closer examinatton of the 
science curriculum and hence con- 
tributes to teachers' knowledge of 
subject matter. 

A testing program in science 
should be built around sampling 
strategies of group measurement; 
scores for individuals (percentile 
ranks, etc.) are neither desirable 
nor necessary. 

Basic skills tests yield scores for 
individual pupils. To meet require- 
ments  of reliability and internal 
consistency, such tests are neces- 
sarily lengthy and their item con- 
tent is homogeneous. 

In the case of science skills tests, 
the individual testing model is in- 
appropriate and inefficient. On a 
practical level there is typically little 
need for individual data beyond the 
teacher's own observations and 
tests. On a theoretical level the idea 
of individual levels of science at- 
tainment (analogous to grade level 
es t imates  of reading) makes no 
sense. The subject matter of sci- 
ence is enormous; the interests and 
experiences of children are rich and 
varied. The measurement of indi- 
vidual s t a tus  relative to  a norm 
group is not useful, even if state-of- 
the-art testing could meet the chal- 
lenge. 

For such reasons, science testing 
does n o t  need to adopt the individ- 

In the case of science skills tests, 
the individual testing model 

is inappropriate and inefficient. 

ual testing model of skills assess- 
ment. It can look to item sampling 
and other techniques of group mea- 
surement, a s  developed for national 
assessment projects. Studies dem- 
onstrate that ,  relieved of require- 
ment for individual scores. science 
assessment can provide a far richer 
array of information. 

While all children may participate 
in testing. they do not need to re- 
spond to the same set of items. The 
scope of inquiry can be expanded; 
the pool of items or exercises can 
be large and varied while the num- 
ber of questions an individual an- 
swers can be modest. 

To carry out  the  recommen- 
dations above, assessment in sci- 
ence should capitalize upon com- 
p u t e r  technology for  c rea t ing  
more open a n d  flexible test ing 
methods. 

The dominance of the multiple- 
choice format is  directly linked to 
machine scoring and to technology 
of testing that developed in mid- 
century. Despite the obvious limi- 
tations of this format for assessing 
children's knowledge. the practical 
cons t ra in t s  s u r r o u n d i n g  tes t  
administrat ion have meant that  
multiple-choice is still the most ex- 
pedient method. 

Computer technology, however, 

introduces the possibility t h a t  
large-scale testing can handle  
much more complex forms of re- 
sponses. The data manipulation 
power of computers makes it pos- 
sible, for example, to organize 
short-answer, free-response data in 
ways that make it amenable to scor- 
ing or coding. The flexibility of com- 
puters should also support a test- 
ing system that provides teachers 
with ready and continuing access 
to such information. Computers 
can organize and reorganize data in 
ways that are relevant to particular 
school concerns. 

In summary, it is clear that sci- 
ence assessment will require test- 
ing practices that are fundamen- 
tally different from those  
associated with basic skills. The de- 
velopment of new methods  i s  
timely, given advances in cognitive 
research and in measurement  
strategies. With a technology that 
supports open and flexible systems. 
it is also eminently feasible. 
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