ASSESSING AND EVALUATING STUDENT LEARNING

Assessing and Evaluating Student

Learning

In recent years there have been calls for change in the practices
used to assess and evaluate students’ progress. Many factors have
set the demands for change in motion, including the following:

* new expectations for mathematics education as outlined in
Curriculum and Evaluation Standards for School Mathematics
The Curriculum Standards provide educators with specific
information about what students should be able to do in
mathematics. These expectations go far beyond learning a list of
mathematical facts; instead, they emphasize such competencies
as creative and critical thinking, problem solving, working
collaboratively, and the ability to manage one’s own learning.
Students are expected to be able to communicate
mathematically, to solve and create problems, to use concepts
to solve real-world applications, to integrate mathematics across
disciplines, and to connect strands of mathematics. For the
most part, assessments used in the past have not addressed
these expectations. New approaches to assessment are needed if
we are to address the expectations set out in Curriculum and
Evaluation Standards for School Mathematics.

 understanding the bonds linking teaching, learning, and
assessment
Much of our understanding of learning has been based on a
theory that viewed learning as the accumulation of discrete
skills. Cognitive views of learning call for an active, constructive
approach in which learners gain understanding by building
their own knowledge and developing connections between the
facts and concepts. Problem solving and reasoning become the
emphases rather than the acquisition of isolated facts. For
summative purposes, especially for end of term or end of school
year assessments, it is necessary to survey a larger representation
of the concepts, skills, and procedures developed in a course.
In such instances, the use of multiple-choice items for a portion
of the test provides an opportunity to survey a larger number of
the outcomes. This increases the reliability and validity of the
test instrument. Assessments that require students to solve
problems, demonstrate skills, create products, and create
portfolios of work reveal a different dimension to student’s
understanding and reasoning of mathematics. If students are
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What is
Assessment?

expected to develop reasoning and problem-solving
competencies, then teaching must reflect such, and in turn,
assessment must reflect what is valued in teaching and
learning. Feedback from assessment directly affects learning.
The development of problem-solving and higher-order
thinking skills will become a realization only if assessment
practices are in alignment with these goals.

* limitations of traditional methods used to determine student
achievement
Do traditional methods of assessment provide the student with
information on how to improve performance? We need to
develop methods of assessment that provide us with accurate
information about students’ academic achievement and
information to guide teachers in decision making to improve
both learning and teaching.

Assessment is the systematic process of gathering information on
student learning. Assessment allows teachers to communicate to
students what is really valued—what is worth learning, how it
should be learned, what elements of quality are considered most
important, and how well students are expected to perform. In
order for teachers to assess student learning in a mathematics
curriculum that emphasizes applications and problem solving,
they need to employ strategies that recognize the reasoning
involved in the process as well as in the product. Assessment
Standards for School Mathematics (NCTM, 1995, p. 3) describes
assessment practices that enable teachers to gather evidence about
a student’s knowledge of, ability to use, and disposition towards
mathematics and how to make inferences from that evidence for a
variety of purposes.

Assessment can be informal or formal. Informal assessment occurs
while instruction is occurring. It is a mind-set, a daily activity
that helps the teacher answer the question, “is what is taught
being learned?” Its primary purpose is to collect information
about the instructional needs of students so that the teacher can
make decisions to improve instructional strategies. For many
teachers the strategy of making annotated comments about a
student’s work is part of informal assessment. Assessment must
do more than determine a score for the student. It should do
more than portray a level of performance. It should direct
teachers’ communication and actions. Assessment must anticipate
subsequent action.
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Why Should We
Assess Student
Learning?

Assessment
Strategies

Documenting Classroom
Behaviours

Formal assessment requires the organization of an assessment
event. In the past, mathematics teachers may have restricted these
events to quizzes, tests, or exams. As the outcomes for mathematics
education broaden, it becomes more obvious that these assessment
methods become more limited. Some educators would argue that
informal assessment provides better quality information because it
is in a context that can be put to immediate use.

We should assess student learning in order to

» improve instruction by identifying successful instructional
strategies

« identify and address specific sources of the students’
misunderstandings

* inform the students about their strengths in skills, knowledge, and
learning strategies

« inform parents of their child’s progress so that they can provide
more effective support

 determine the level of achievement for each outcome

As an integral and ongoing part of the learning process, assessment
must give each student optimal opportunity to demonstrate what
he/she knows and is able to do. It is essential, therefore, that
teachers develop a repertoire of assessment strategiess.

In the past teachers have generally made observations of students’
persistence, systematic working, organization, accuracy,
conjecturing, modeling, creativity, and ability to communicate
ideas, but often failed to document them. Certainly the ability to
manage the documentation played a major part. Recording
information signals to the student those behaviours that are truly
valued. Teachers should focus on recording only significant events,
namely those that represent a typical student’s behaviour or a
situation where the student demonstrates new understanding or a
lack of understanding. Using a class list, teachers can expect to
record comments on approximately four students per class. The
use of an annotated class list allows the teacher to recognize where
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Using a Portfolio or Student
Journal

Written Tests, Quizzes, and
Exams

students are having difficulties and identify students who may be
spectators in the classroom. However, for summative purposes,
grades should reflect the degree to which students achieve the
curriculum outcomes.

Having students assemble, on a regular basis, responses to various
types of tasks is part of an effective assessment scheme.
Responding to open-ended questions allows students to explore
the bounds and the structure of mathematical categories. As an
example, students are given a triangle in which they know two
sides, or an angle and a side, and they are asked to find out
everything that can be found about the triangle. This is preferable to
asking students simply to find a side length because it is less
prescriptive and allows students to explore the problem in many ways
and gives them the opportunity to use many different procedures and
skills. Students should be monitoring their own learning by being
asked to reflect and write about questions such as:

e What is the most interesting thing you learned in mathematics
class this week?

» What do you find difficult to understand?

* How could the teacher improve mathematics instruction?

» Can you identify how the mathematics we are now studying is
connected to the real world?

In the portfolio or in a journal, teachers can observe the
development of the students’ understanding and progress as a
problem solver. Students should be doing problems that require
varying lengths of time and represent both individual and group
effort. What is most important is that teachers discuss with their
peers what items are to be part of a meaningful portfolio and that
students also have some input into the assembling of a portfolio.

Written tests have been accused of being limited to assessing a
student’s ability to recall and replicate mathematical facts and
procedures. In fact, written tests can be a most valid and reliable
method of assessing the achievement of curriculum outcomes.

How might we improve the use of written tests?

e Our challenge is to improve the nature of the questions being
asked, so that we are gaining information about the students’
understanding and comprehension as well as procedural knowledge.

» Tests must be designed so that questions being asked reflect the
expectations of the outcomes being addressed.
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» Teachers must also begin by reflecting on the quality of the test
being given to students. Are they being asked to evaluate, analyse,
and synthesize information, or are they simply being asked to recall
isolated facts from memory? Teachers should develop a table of
specifications when planning their tests.

 In assessing students we have a professional obligation to ensure
that the assessment reflects those skills and behaviours that we
truly value. The bottom line is that good assessment is
equivalent to good instruction and therefore promotes student
achievement.
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