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Assessment for Learning

A new generation of tests promises to benefit 
teachers and students—and not just institutions.

T ests have long been used to 
classify people and to evaluate 
educational programs. The ben 

efits of testing for these purposes, 
though, have accrued mainly to insti 
tutions and have generally not served 
learners directly. Therefore, critics 
have rightly questioned the pedagogi 
cal relevance of educational assess 
ment in its present form (McLean 
1986, Frederiksen 1984).

Recently, though, an exciting new 
vision of testing is emerging, in part 
from a sense of what is now techno 
logically feasible. For example, ad 
vances in cognitive science have made 
it possible to understand in some de 
tail how learning takes place in subject 
matter areas, such as science and 
mathematics. Likewise, the develop 
ment of item-response theory in psy- 
chometrics has enabled us to describe 
growth in expertise more precisely 
than ever before. And, of course, great 
strides in computer and related tech 
nologies have been made during the 
past decade. In short, converging 
forces portend a new generation of 
tests—tests that better serve the inter 
ests of teachers and students in pro 
moting learning.

Here we describe the essential ele 
ments of a new generation of tests,
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point out the ways in which tests could 
promote learning, and indicate what it 
will take to create them

New Directions
The Mastery Assessment Project at Ed 
ucational Testing Service was born out 
of a desire to make testing serve learn 

ers and teachers. The word mastery 
denotes progress along a scale from a 
novice state to expert status—the kind 
of progress we want to assist. Assess 
ment supported by advanced technol 
ogy can be better used to serve the 
interests of learners and teachers in 
various ways.

Using computer simulations to present assessment lasts promises exciting use of still and noting 
Images that uitt enable students to interact with atomic or galactic structures or uitr dangerous 
or unobtainable materials —



Assessment for Learners
We and other researchers at Educa 
tional Testing Service envision a new 
generation of assessment products 
that are instructionally useful—prod 
ucts in which testing and teaching 
complement and reinforce one an 
other. Let us consider three ways in 
which this might be accomplished.

First, mastery systems would pro 
vide immediate, elaborated feedback 
to learners, a feature that separates 
them from most tests, in which feed 
back is delayed by days, weeks, or 
months—or never provided at all. In 
stead of receiving merely "correct" or 
"incorrect" signals, a student might be 
told why an answer was correct or 
incorrect or perhaps asked to justify an 
answer.

A second characteristic of mastery 
systems is that progress toward exper 
tise would be expressed via "learning 
progress maps" (Bunderson 1988). 
These are "maps" in the sense that 
they would display "the big picture" of 
what students have learned, what 
knowledge and skills they are trying to 
master, and what remains to be 
learned. Such maps would give stu 
dents a bird's-eye view of their intel 
lectual odyssey. Using learning prog 
ress maps, students would be able to 
gauge their progress accurately and 
quickly at any stage in their intellectual 
growth. Using these maps, learners 
could judge their progress within a 
specific topic that might take a week to 
learn. Alternatively, they could moni 
tor their growth across a spectrum of 
proficiency that might require several 
years of study.

A third way assessment can serve 
learners is by presenting questions 
and posing tasks that relate subject 
matter to the complex world we live 
in. "Real-world" tasks require plan 
ning, problem solving, troubleshoot 
ing, and other skills, which are fre 
quently performed under ambiguous 
or changing conditions Such tasks, 
though often difficult to construct and 
score, offer greater validity than most 
tests as we know them, and measure 
broad abilities, such as problem solv 
ing, that transcend particular topics or 
facts.

Researchers in education and psy 
chology have pointed out that experts 
in their fields have acquired organized 
assemblages of knowledge and expe 
rience called "conceptual frame 
works" or "schemata" (Glaser 1984). 
Such frameworks help experts to re 
call facts and principles and, like intel 
lectual scaffolds, support further learn 
ing. Conceptual frameworks also allow 
experts to grasp quickly a problem or 
situation—much like a skilled quarter 
back reading a defensive alignment— 
and then initiate appropriate action 
sequences. Advanced assessment 
projects, including the Mastery Assess 
ment Project, will develop ways of 
assessing recognition of complex pat 
terns in the context of various subject 
matters.

Still another way in which assess 
ment can tap knowledge and skills in a 
real-world context is to make greater 
use of images. Images used for assess 
ment can take many forms, from line 
drawings to real objects. The value of 
using images and, of testing for the 
images in a student's head, is espe-
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in which testing 
and teaching 
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cially significant in science education. 
A deep understanding of scientific 
phenomena is often visual in nature, 
and expert scientists commonly con 
sult "pictures in the mind" to solve 
problems (Miller 1986) Mastery as 
sessment, as planned, will make great 
use of still and moving images, includ 
ing computer simulations. Through 
images, students can interact with 
"matenals" and "objects" that are dan 
gerous, expensive, or simply unob 
tainable. Students will be able to take 
perspectives that are atomic or galactic 
or that are at places and times other 
wise far removed from the child s 
experience.

Assessment for Teachers
Assessment designed to serve the in 
terests of individuals could provide 
teachers with greater information 
about pupil learning. From our con 
versations with teachers, we have 
learned that two kinds of information 
about pupils are valuable in making 
instructional decisions The first is 
knowledge about the performance of 
a class as a whole. If this information 
were provided quickly, teachers could 
check to see if a large proportion of 
students had fundamental misconcep 
tions that would warrant review of a 
concept. Alternatively, a particular mis 
conception might be held by only a 
few students. A teacher with access to 
this information could provide tai 
lored instruction or guide students to 
resources that would clarify their 
understanding.

Obviously, an assessment system 
like the one we describe could pro 
duce a great deal of data, which might 
overwhelm teachers who are already 
overloaded with information A chal 
lenge, therefore, is to present teachers 
with the information they want in a 
usable form One possible application 
is to combine assessment data with 
information about instructional mate 
rials available to the teacher A sophis 
ticated computer program might cre 
ate an "editable" lesson plan that 
would specify learning objectives and 
materials needed. It could also sug 
gest, for example, possible demonstra 
tions, student assignments, questions.
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and problems—all taking into account 
the resources and materials available 
in the school. A teacher would then 
accept or modify the lesson plan ac- 
c6rding to his or her professional 
judgment.

Planning Better Assessment
Assessment for learning won't happen 
automatically. To make assessment 
more pedagogically relevant, exten 
sive research and development are 
needed. One area where more knowl 
edge is needed is in the psychology of 
the school subjects.

During the last 10 years, a great deal 
of study has been devoted to how 
students learn scientific concepts. One 
line of research has shown that stu 
dents sometimes progress through a 
series of understandings of a particu 
lar concept (Carpenter and Moser 
1984, Vosniadou and Brewer 1987). If 
teachers know these levels for a given 
concept, they can trace how far along a 
path of mastery a student has traveled 
Students often develop their own 
ideas, or "naive theories," to account 
for their observations. Spontaneously, 
or with the "help" of others, they pick 
up erroneous notions about why ob 
jects float or how big a star is. Knowl 
edge of typical naive theories can help 
teachers organize instruction to deal 
with these misconceptions. If teachers 
know what is in the minds of students, 
they can optimize the fit of instruction 
to the beliefs and experiences of the 
students

Another challenge is to understand 
better the nature of teaching and 
tutoring, especially within particular 
subject matter areas. If assessment is 
to have pedagogical value, then stu 
dent responses, whether correct or 
incorrect, must be addressed skill 
fully. The ideal model might be a 
teacher who is working with students 
individually or in small groups. This 
teacher, if very skilled, can construct 
questions that are precisely targeted 
to a student's level of knowledge and 
experience. Skillfully posed ques 
tions are neither too hard nor too easy, 
so that with enough mental effort and 
persistence, the student has a good 
chance of answering correctly. The stu-
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If assessment is to 
have pedagogical 
value, then student 
responses, whether 
correct or incorrect, 
must be addressed 
skillfully.

dent's response might prompt a due or 
follow-up question that will probe un 
derstanding more deeply, expand the 
concept, or illustrate the concept's vari 
ous applications.

A third area of great concern is how 
innovation in testing can fit into the 
real world of schools. Our technical 
aspirations are difficult in themselves, 
but to try to make them work in a 
social and organizational sense is an 
even greater challenge. How, for ex 
ample, will a larger amount of assess 
ment time fit into the school schedule? 
Surely it will not if it has no instruc 
tional value. But even if we can help 
students learn through assessment sys 
tems, will tl -y accept them? Will 
teachers see a new set of instructional 
tools as useful or as time-wasting gad 
gets? It is easy to be glib about how the 
computer age will transform our edu 
cational system, but many educators 
are justifiably skeptical about the role 
of technology in learning. We want to 
be sensitive to the realities of school 
ing and exercise great care to ensure 
respect for the central role of the 
teacher, the richness of good educa 
tion, and the social forces that operate 
in schools.

A New Era of Testing
Advances in cognitive science, psycho- 
metrics, and computer technology 
have made possible a new generation 
of tests that better serve the interests of

learners and teachers. That commit 
ment to serving individuals is what 
drives the concepts described here, 
some of which have taken shape as 
prototypes. Full development and im 
plementation of mastery assessment 
systems are still at least a few years 
away. As planned, they will present 
students with challenging questions 
and problems that are interconnected 
and related to the complex real world. 
These assessment systems will in turn 
serve as tools for teachers in selecting 
and modifying instruction tailored to 
students' levels of understanding. Im 
mediate elaborated feedback, learning 
progress maps, and complex tasks will 
be combined by advanced technolo 
gies to offer students assessment with 
value for learning.D
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