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Implementing changes and completing the cycle, commonly called the feedback loop, is1
perhaps the most important, but most neglected phase, of the assessment cycle.  What is learned2
from the analysis of the collected data is used to improve curriculum, instructional materials, or3
teaching strategies.  The assessment cycle begins again.4

Assessment of student learning is the responsibility of all faculty and is often referred to as5
the scholarship of teaching.  When faculty first begin course or program assessment, they should6
start small, choosing one course or several program outcomes to assess.  As faculty gain facility with7
the assessment process, learning outcomes in other courses and programs will be added to the8
assessment plan.  Although classroom assessment should be ongoing, course and program outcomes9
may be assessed at regular intervals with faculty choosing a different project each year.  It is10
important, however, to complete the assessment cycle for the learning outcomes chosen, rather than11
simply collecting data about many outcomes but never making improvements based on an analysis12
of that data.13

  Assessment is about improvement.  Improving student performance in a class may require14
changes external to the class.  Assessment efforts may need to be expanded to the course and/or15
program level to provide evidence of student learning and motivate changes beyond the individual16
classroom.  At the department level, faculty should develop a consensus about the essential student17
learning outcomes for mathematics courses and programs.  Data about student learning in all course18
sections relative to these learning outcomes will be assessed and analyzed in total.  Improvements in19
curriculum, materials and teaching methods are made based on the analysis of the collected data.20

The assessment cycle provides assurances to students, colleagues, and the external21
community about the content and quality of two-year college mathematics.  Effective assessment22
includes the documentation of student learning at multiple levels including class, course, and23
program levels.  The following table indicates some of the differences in assessment practices at the24
three levels.25

26
Table 10.  Multiple Levels of Assessment27

Classroom Level Course Level Program Level

Instructor-developed Department-developed College-developed

Greatest number of

assessments

Fewer number of assessments Fewest number of assessments

Many gradations in

measurement

Less gradation in measurement

Three levels, (exceeds, meets, does

not meet expectations), may be

sufficient

Same as at course level

Assesses individual

student achievement

Assesses the course via a group of

students or multiple groups of

students

Assesses the degree or program

via a group of students

completing the program or

capstone course

Can be frequently

changed and

customized to the

individual classroom

Remains fairly consistent for

measuring student achievement

and attainment of course goals

over time

Remains fairly consistent for

measuring student achievement

upon completion of a program

28
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Classroom

assessment that is

used to adapt

teaching to meet

student needs

leads to

significant and

often substantial

learning gains.

P. Black &

D. William,

Inside the Black

Box:  Raising

Standards in

Classroom

Assessment,
 Phi Delta

Kappan, 80 (2),

1998, p 139

Implementation recommendation: Assessment of student learning in mathematics will be an1
ongoing process that is integral to instruction and instructional planning and be based on clear2
learning outcomes that have been broadly communicated.3

4
Actions to support this recommendation5

Faculty will:6
• be involved in ongoing assessment activities7
• design assessment tools that will elicit student work on the meaning and useful8

application of mathematics, in addition to an understanding of mathematics concepts9
• implement changes in curriculum, instructional materials, and teaching strategies based10

on assessment results.11
Institutions will:12

• provide administrative support for faculty assessment efforts at the class, course, and13
program levels.14

15
Classroom Assessment16

Classroom assessment begins with an individual instructor outlining student outcomes for a17
particular class.  Classroom assessment observes students in the process of learning by collecting18
frequent feedback on what, how much, and how well they are learning.  Classroom assessment19
allows an instructor to test assumptions and impressions by checking them against student20
performance before the student completes the class.22

  Classroom assessments may be unique to an individual instructor and24
are activities that are integrated into instruction and administered during a26
lesson or class.  They may or may not be used for grading purposes, and28
provide both the instructor and the student with valuable feedback about the30
student’s progress relative to the learning outcomes.  Classroom assessment32
may include student demonstrations to the class, discovery-oriented activities34
performed in groups, minute papers, or other classroom assessment36
techniques.  Assessment that enhances mathematics learning should become a38
routine part of ongoing classroom activity, not be viewed as an interruption.

6540
In this way, assessment is not a single event, but an ongoing process.42

Classroom assessment has a positive impact on student behavior and44
performance

66
 because it focuses on improving the learning experience,46

instead of focusing on individual student weakness.  Classroom assessment48
may be anonymous and results may be analyzed in the aggregate.  When50
faculty respond to assessment results by making visible and public changes in52
instruction, student motivation is increased.  Students realize that faculty are54
interested and invested in their success as learners.  Sharing assessment data56
in class can be an effective learning exercise.  For example, a statistics class might actually analyze57
student responses to a brief in-class survey or error patterns in a problem set, then discuss what kinds58
of improvements might be made.59

Classroom assessments can enhance student performance because they require students to60
participate actively, to reinforce their grasp of course material, and to strengthen their own skills at61
self-assessment.  The results are used to immediately redirect the learning experience to address62
difficulties.  This may be more effective than faculty providing written comments on student papers.63
These comments generally do not change student behavior or performance, because students tend to64
focus on their grade.  A poor grade may result in a student having negative feelings about a class.65
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Higher quality

teaching is grounded

in a careful and

thorough alignment

of curriculum,

assessment, and high

standards for student

learning.  For

teachers to deliver

high quality

teaching, they must

be empowered to do

so.

Before It’s Too Late:

A Report to the

Nation from the

National

Commission on

Mathematics and

Science Teaching

for the 21st Century,

U.S. Department of

Education,

2000

This may be particularly true for developmental students who are taking pre-collegiate mathematics1
classes.  Incorporating a variety of assessment techniques has been shown to be most effective.2

3
Implementation recommendation: Each faculty member will use classroom assessment techniques4
as an integral part of instruction to identify learning deficiencies and adjust instructional methods5
and materials.6

7
Actions to support this recommendation8

Faculty will:9
• design classroom assessment activities, implement them, analyze the responses, and10

make changes that are aligned with stated course outcomes11
• integrate discovery-oriented investigations, group activities, minute papers and other12

classroom assessment techniques into class activities on a regular basis13
• provide feedback at times and in ways that are most helpful to students14
• adjust classroom activities in response to assessment information15
• discuss assessment results with the class and explain how the information is being used to16

make instructional decisions.17
18

Course Assessment19
Course assessment extends classroom assessment by involving the department collectively.20

Departmental assessment, which begins by defining assessment terms and broadly communicating21
these definitions to the college community, remains fairly constant over time.  Mathematics faculty22
first agree upon the core student learning outcomes for each mathematics course.  Course outcomes23
are the same for all sections of a given course, while individual instructors may include additional24
learning outcomes on class syllabi.26

All course outcomes should be communicated to students at the28
beginning of the class.  The instructor should refer to the outcomes as the term30
progresses so that students can evaluate their own learning relative to the32
stated course outcomes.  A course-based assessment is often administered at34
the end of a course by all faculty who teach the course, although other36
assessment formats may be equally effective.  Assessment instruments should38
directly measure student performance relative to one or more course learning40
outcomes.42

Courses taught using a variety of instructional modalities should use44
common assessment tools to ensure that student learning is occurring at a high46
level regardless of the method of instructional delivery.

67
  A focus on48

competencies is the bridge between traditional credit hour measures of student50
achievement and new and varied methods of instructional delivery where52
student contact hours have different meaning.

6854
Data gathered from all course sections, or a representative sample, should56

be aggregated and analyzed.  Care must be taken to present assessment results58
without linking specific section results to specific instructors.  Course60
assessment should not be used to evaluate individual instructors, but rather to62
assess overall student learning of course outcomes.  Individual instructors64
should compare their students’ performance to that of the population to66
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The goal of

mathematical

proficiency for all

requires as one of

its first tasks a

rethinking of what

assessments are

measuring.
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Swafford (Eds),

Helping Children

Learn

Mathematics,

National Research

Council,

2002

understand better the relationship between specific classroom materials and methods and student1
learning.  Faculty in the mathematics department will reflect upon and discuss the assessment results2
and the materials and processes leading to those results.  It is this important step in the course3
assessment process where best practices are discussed and where improvements to a course are4
planned.5

If students, as a whole are not achieving the desired course outcomes, faculty will respond in6
one or more ways.  This may include changes in course content or prerequisites, altering teaching7
methods or activities, changing the type and frequency of testing, adjusting the percentage of group8
work or lecture, or modifying the amount of feedback or individual attention given to students.9
Course assessment provides a systematic process to enact these improvements and a structure that10
encourages faculty to reflect upon and discuss what best helps students learn mathematics course11
content.12

13
Implementation recommendation: Mathematics departments will determine course outcomes and14
will measure student learning for all students enrolled in the course relative to these outcomes.15

16
Actions to support this recommendation17

Mathematics departments will:18
• involve full-time and adjunct faculty in designing and implementing course-based19

assessment20
• link course outcomes to department-wide assessment instruments21
• assess courses using a representative group of students; a census is preferred22
• analyze results and make course improvements23
• use assessment results to inform action plans to improve student learning.24

25
Program Assessment26

Program assessment in mathematics includes assessment of the developmental mathematics27
curriculum, as well as the assessment of the sequence of courses for students majoring in28
mathematics or other programs requiring the calculus sequence.  Program assessment has three29
components:31

(1) assessment of the mathematics program as a whole33
(2) assessment of academic programs outside of the mathematics35

department that include student learning objectives that are37
mathematics based39

(3) assessment of the mathematics component of the college’s general41
education objectives.43

The outcomes for all courses within the mathematics department45
should clearly illustrate the relationship among the various mathematics47
courses and what students should learn in each course.  Course outcomes in49
sequential or prerequisite courses, such as pre-algebra through college algebra51
or the calculus sequence, must be chosen so that all important concepts are53
learned and review is minimized.  Whether developmental mathematics55
courses are housed within the mathematics department or in a separate57
department, student learning in developmental mathematics courses is linked59
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to the learning outcomes in subsequent college-level mathematics courses.  Assessment in the1
developmental mathematics program will measure the skills necessary for student success in future2
college-level mathematics.3

Assessment of the mathematics program focuses on what students know and can do upon4
completion of a sequence of courses for students majoring in mathematics, science or other5
mathematics-intensive curricula.  Assessment tools may include portfolios containing examples of6
student work linked to specific program objectives, tests administered in the final course in the7
sequence that measure student learning throughout the sequence or cross-sectional samples of8
student work collected in “key courses” that all students enrolled in the program take.  Mathematics9
skills and concepts are important components of many career programs and student learning in10
mathematics is directly linked to student success.  An analysis of results from the assessment of11
student learning at the end of such programs should be shared so that faculty can collaborate to12
improve curriculum and instruction, leading to improved student learning.13

Quantitative reasoning should be taught across the curriculum in the same way that writing,14
critical thinking, speaking, and other general education outcomes are taught across the curriculum.15
A college’s general education outcomes flow from the mission of the college and should be16
embedded and assessed at the degree or program level, as well as at the course level.  An17
interdisciplinary capstone course or the construction of student electronic portfolios may be an18
effective means of assessing college-wide general education outcomes while providing a forum for19
showing students the connections between disciplines.20

21
Implementation recommendation: Mathematics faculty and faculty in other departments will design22
an assessment process to measure and improve student learning of mathematics outcomes in the23
mathematics program as a whole, in other academic programs that require the use of mathematics,24
and in general education.25

26
Actions to support this recommendation27

Faculty will:28
• determine which of the general education outcomes are met through enrollment in29

mathematics courses and be involved in the assessment of these outcomes.30
Institutions will:31

• include quantitative literacy as part of the general education objectives for the college32
• encourage collaboration among departments regarding instruction and assessment of33

mathematics outcomes embedded in non-mathematics courses.34
35

Putting Research into Practice36
Recommendations in this chapter are put into practice with the following selected trends.37

38
Table 11.  Selected Future Trends in the Assessment of Student Learning39

Toward Away From

Comparing student performance to stated

learning outcomes

Comparing student with student

Assessing achievement relative to specific

learning outcomes based on public criteria

Measuring achievement by a letter grade

based on variable or nonpublic criteria without

reference to learning outcomes

40
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1
Using multiple measures of student

performance and a variety of assessment

formats

Using only tests

Assessing growth in mathematical power Assessing knowledge of specific facts and

isolated skills or restricting students to a

single way of demonstrating mathematical

knowledge

Including students in the assessment

process

Making instructors the sole judge of

progress

Using assessment evidence in

instructional planning

Designing curriculum without an analysis

of assessment data

Implementing assessments at multiple

levels of instruction

Implementing assessments only at the

classroom level

Implementing assessment as an ongoing

process

Using episodic assessment

Using common assessment tools across

course sections and different instructional

modalities

Using assessment tools that are unique to

each class

Using assessment to measure the course

outcomes that are most valued

Using assessment to measure only skills

that are easy to measure

Reflecting and acting upon assessment

results, completing the feedback loop

Halting an assessment process after data

has been collected and analyzed

2
Conclusion3

Good assessment practices motivate meaningful improvement in the learning of mathematics4
at two-year colleges.  All assessment efforts must be linked to student learning outcomes.  When5
designing assessment tools, it is important to seek bad news as well as good news.  Often realizing6
that a problem exists (that students are not achieving an outcome) will motivate faculty to consider7
changes.  The most important result of assessment efforts is the discussion and introspection among8
mathematics faculty about what is really important for students to learn and how best to help them9
learn it.  Assessment is research on the scholarship of teaching and learning and an analysis of10
assessment results provides a mechanism for change leading to improved student learning.11
Educational assessment must be aligned with thoughtful curriculum and instructional strategy design12
and assessment practices that measure student learning relative to stated course and program13
outcomes.14


