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.
Abstract

This paper discusses the development of an instrument that is designed to summarize the
learning gains that students perceive they have made, both as a consequence of particular aspects
of class pedagogy, and of the teacher’s pedagogical approach.  The instrument avoids critiques of
the teacher, the teacher’s performance, and of teaching methods that are unrelated to student
estimates of what they have gained from them. The instrument was originally designed for
chemistry faculty concerned to discover the efficacy of undergraduate teaching modules.
However, it may be adapted for any pedagogical approach or discipline. It can be edited on-line
to reflect any set of learning objectives, is completed on-line by students, and provides faculty
with a summary of results in both statistical and graphic form. Discussed are: the instrument’s
research origins, its on-line features, findings from two rounds of testing with faculty in different
disciplines, and analysis of a sample of write-in questions and answers.
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Creating a Better Mousetrap: On-line Student Assessment of their Learning Gains

Introduction

Faculty often complain that student classroom evaluations intended to judge the efficacy of their
teaching offer them poor feedback.  As a result, they pay less attention to the numeric scores
generated by these instruments than to their students’ write-in observations and advice.  These
comments are not normally submitted to systematic analysis, but are responded to
impressionistically. Faculty dissatisfaction is heightened when student evaluation instruments
“that ask the wrong questions” are the main (or sole) means by which departments evaluate
faculty teaching effectiveness for tenure and promotion purposes.  Standard instrument questions
about how well faculty performed their teaching role, and about “the class overall” that fail to
give students criteria for their judgments, yield inconclusive results that are difficult for faculty
to interpret (Weise, Seymour, & Hunter, 1999).

The learning gains instrument presented here is grounded in its authors’ findings:

(1) that students can make realistic appraisals of their gains from aspects of class pedagogy and
of the pedagogical approach employed

(2) that this feedback allows faculty to identify course elements that support student learning and
those that need improvement if specific learning needs are to be met.  This is particularly
useful for faculty who have revised their learning objectives and pedagogy and are seeking
forms of assessment that reflect them.

The assessment needs of classroom innovators include both appropriate and accurate tests of
student learning, and more precise feedback from students on the utility of particular aspects of
the class to their learning.  The Student Assessment of their Learning Gains (SALG) instrument
was originally developed to match the learning objectives and teaching methods of chemistry
faculty who (since 1995) have introduced “modular” teaching methods into lower-division
classes in over 100 two- and four-year institutions1.  Since the SALG instrument is easily
modified to meet the needs of individual faculty in different disciplines and provides an instant
statistical analysis of the results, it is argued to be a powerful and useful tool. It may be found at
http://www.wcer.wisc.edu/salgains/instructor.

                                                  
1 The chemistry module developers and adapters were participants in two, linked consortia, “ChemLinks” and
“ModularChem,”  that were funded for five years (1995-2000) by the National Science Foundation (Division of
Undergraduate Education) to develop, field-test, adapt, and disseminate “modular” materials and teaching methods
that focus on learning fundamental ideas in chemistry through exploration of issues with real-life significance.
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Basis for the Instrument in Findings from a Student Interview Study

Table 1.  Comparison of what students reported that they learned with what they liked in a
sample of 292 students in matched ‘modular’ and non-‘modular’ introductory chemistry
classes in eight two- and four-year institutions.

Frequency and Percent for Each Type of Observation

Yes No Don’t know/
Mixed

Type of Student
Observation on
Aspects of the

Class

# % # % # %

Total
#

Total
%

Whether students
learned from the
pedagogy

2,600 57 1,437 31 537 12 4,574 100

What students
liked about the
pedagogy and/or
the instructor

1,286 45 1,416 50 130 5 2,832 100

Grand Totals 3,886 52 2,853 39 667 9 7,406 100

By contrast, in both the modular and comparative classes, students offered clear indications
about what they themselves had gained from specific aspects of their classes. As is also indicated
in Table 1, when all specifically gain-related student observations were totaled and divided into
three types—positive (things gained), negative (things not gained), and mixed reviews (qualified
assessments of gain), 57 percent of the observations for both types of class were positive, 31
percent were negative, and 12 percent were “mixed.”  2

The strong similarity between student evaluation totals for the modular and comparative classes
probably reflects the early stage of development of the modules and the teachers’ limited
experience in using them at the time of these interviews.  The issue presented here, however, is

                                                  
2 Again, when seen in the aggregate, there was no significant difference between the modular and comparative
classes.  Differences on specific items of both learning gains and student likes and dislikes did, however, appear in
the breakdown by class types (i.e., modular vs. comparative).
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not the relative merits of modular and more traditional chemistry teaching, but the hypothesis
suggested by this finding: that it is more productive to ask students how much they have gained
from specific aspects of the class than what they liked or disliked about the teacher and his or her
pedagogy.

Structure of the SALG Instrument

In light of these findings, the first version of the current SALG instrument was developed in
1997.  Changes continue to be made in response to user suggestions, in the interest of greater
clarity, consistency of language, ease of student comprehension, and in order to make the
instrument flexible enough for users in different disciplines and with different learning
objectives.  However, the instrument structure remains exclusively focused on questions about
how much students judge those aspects of the course that their teachers identify as important to
their learning (by their question selection) actually enabled their learning.  As already noted, the
questions initially selected were those that reflected the learning objectives shared by, and of
special interest to, chemistry module developers and adapters. Some of these have been retained
because non-modular and non-chemistry users have chosen to keep them in their own versions of
the instrument.

The “template” instrument offered on the web-site (shown in Appendix A) contains 46 sample
questions, grouped in sections, such as, “class and lab activities,” “resources,” and “skills.”
SALG users are invited to use or adapt these questions in order to reflect their own course-
specific learning objectives, to drop those that do not apply, and to add others.  However, in
paper- and-pencil versions, users are asked not to change the instrument’s exclusive focus on
learning gains; in the web-site version, they cannot change this focus.  They are also advised to
avoid questions that are vague or general “global questions,” and questions that address more
than one issue.

Students are asked to respond to the instrument questions on a five-point Likert-style scale.  In
this format, respondents choose from a set of evaluative statements (i.e., “response categories”)
that are ranked from low to high.  Students are instructed to score each question on a scale from
1 (lowest) to 5 (highest) in terms of its perceived value in aiding their learning.  There is an
additional option of NA (not applicable).  The instrument has two slightly different versions of
response categories, to reflect the nature of the questions being asked.  However, all instrument
questions ask students to evaluate how particular aspects of the class enabled their learning, or
helped them to improve particular skills or areas of knowledge.  The different response
categories are summarized in Figures 1 and 2.

Figure 1: Response Categories for SALG Instrument Questions in Section 1.

Section 1 “How much did each of the following aspects of the class help your learning?”

Scale      Response Category
1 =      Was of no help
2 =      Was a little helpful
3 =      Was of moderate help



5

4 =      Was of much help
5 =      Was of very much help

Figure 2: Response Categories for SALG Instrument Questions in Sections 2-5.

Section 2: “As a result of your work in this class, how well do you think that you now understand
the following?”
Section 3: “How much has this class added to your skills in each of the following?”
Section 4: “To what extent did you make gains in any of the following as a result of what you did
in this class?”
Section 5: “How much of the following do you think you will remember and carry with you into
other classes or aspects of your life?”

Scale      Response Category
1 =      I gained nothing/not at all
2 =      I gained a little
3 =      I gained somewhat
4 =      I gained a lot
5 =      I gained a great deal

Likert scales are commonly used, both for institutional classroom evaluation instruments, and in
questionnaires exploring degrees of agreement or disagreement with position statements.  The
five-point range of values and descriptors was chosen partly because of its familiarity to students
and faculty, and partly to enable students to make meaningful distinctions between the degrees of
gain that lie between the extremes of “no gain” and “gained a great deal.” The discriminative
power and reliability of the scale have yet to be formally tested.  However, high and low scores
on particular items compare favorably with the percentages of positive and negative comments
on the same items offered by students in the interview study.  These will be discussed later in the
paper.

In the first test of the (pre-web-site) instrument, the Likert scale enabled the analyst to compare
questions numerically across sections.  Student scores on these scales were used to calculate
average scores for sections and questions.  Scores of 1 and 2 were taken as low scores—that
students considered aspects of the class to have contributed nothing or little to their learning.
Scores of 3 and 4 were interpreted as satisfactory to high, and scores of 5 were as a strong
endorsement of particular aspects of the class as having contributed to the student’s learning or
skills.3

As can be seen in the template instrument currently offered on the SALG web-site (Appendix A),
questions are grouped into broad aspects of the class or lab, for example, learning gains from
particular class and lab activities, from tests, graded activities, and assignments, and from
resources (e.g. the text, readings, the web).  Gains in skills, cognition, and attitudes toward the

                                                  
3 Students scored questions using only whole numbers; calculating means, however, introduces fractions.  This has
to be taken into account in discussion of test results
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discipline or topics within it, and towards the students’ own learning are also explored. The
instrument includes some broader possible gains.  For example, the question, “To what extent
did you make gains in any of the following as a result of what you did in this class?” is followed
by nine items that include: (1) understanding how ideas in this class relate to those in other
science classes (2) feeling comfortable with complex ideas (3) ability to think through a problem
or argument (4) understanding the relevance of this field to real world issues. Students are also
asked to make estimates of their learning retention and adequacy of preparation for future classes
offered by the current class.4

Development History and Testing

The pilot instrument was initially offered on the ChemLinks/ModularChem websites in
December 1997 as a paper-and-pencil instrument that could also be adapted for use with
Scantron forms. This followed initial testing in three chemistry departments where it was well
received by both modular and non-modular faculty. The instrument was subsequently adopted as
the formal end-of-semester class evaluation instrument in two of these departments.

In 1998, the Exxon Education Foundation provided the funding:

(1) to conduct tests with a sample of 17 chemistry module “adapters” at ten institutions teaching
28 classes or sections who volunteered to try out a paper-and-pencil version of the SALG
instrument in their introductory modular chemistry classes in the spring and fall of 1998, and
to provide the ChemLinks Evaluation team at the University of Colorado, Boulder with sets
of completed instruments for analysis.

(2)  to enable its development as an on-line instrument.  This work was carried out by Sue M.
Daffinrud, the National Institute of Science Education, University of Wisconsin-Madison
who continues to monitor, maintain and improve the site in response to user suggestions.

The Exxon Education Foundation provided a second grant in 1998/1999:

(1) to gather feedback from a sample of faculty users from different disciplines on the
adaptability of the on-line instrument to the needs of their disciplines, and faculty experience
with student responses to on-line classroom evaluation 5

(2)  to further refine the web-site that carries the SALG instrument in light of user feed-back.

                                                  
4 This question also derived from a comparative student interview finding that 68% of students in the modular
chemistry classes, compared with 47% of those in the comparative classes, thought that the methods of teaching and
learning they had experienced would help them to retain what they had learned.  It was suggested to instrument
users that they might collaborate with a colleague in a prior or following class to check out the validity of their
students’ estimate of their learning retention.
5 Analysis is proceeding with data collected from recorded telephone interviews and e-mail surveys, conducted with
a small sample (N=24) of registered users of the SALG on-line instrument early in 2000.  The central issues were:
whether users found the web-based instrument easy to use, adaptable for different learning objectives and
disciplines; and whether it provided them with clear, learning-specific feedback from students.  Findings will soon
be available to SALG web-site users.
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In addition, Anne-Barrie Hunter (of the Boulder team) has conducted an analysis of the nature of
students’ write-in comments in response to faculty’s open-ended questions, including the kinds
of comments that are solicited by questions of particular types.

Presentation and discussion of selected findings from these analyses are offered throughout the
paper.

In addition to the SALG web-site, the instrument is available on the Field-tested Learning
Assessment Guide (FLAG) web-site developed and maintained by the National Institute for
Science Education at the University of Wisconsin-Madison.  This site was conceived and begun
in 1997-1998 by Elaine Seymour and Steve Kosciuk (of the LEAD Center) with additional
funding and contribution of assessment materials by the “Establishing New Traditions Chemistry
Coalition,” University of Wisconsin-Madison.  FLAG is designed as a resource for science and
mathematics faculty seeking assessment methods appropriate to their learning objectives.6

The On-Line Instrument

The purpose of the SALG web-site is to streamline the use of the SALG paper instrument.  A
significant barrier to many instructors' use of the paper instrument is the amount of time needed
for implementation within the classroom.  Instructors need to modify the survey to suit their own
needs within a word-processing application, produce paper copies, take class time to have
students complete it, collect the data, enter it into a spreadsheet, and analyze those data.
Although the feedback gained from its use is valuable, the process of getting the information
from a paper-and-pencil instrument takes more time than most faculty can give.  A web-site
offers increased accessibility, allows easy on-line modification, enables students to complete the
instrument on-line, and automatically produces a set of standard survey results.  This resolves the
problem of implementation, and allows easy dissemination of the SALG instrument to other
potential users.

The SALG web-site actually contains two web-sites.  It has one interface7 for instructors (who
create versions of the SALG instrument appropriate to their class learning objectives and can
view the data), and a second interface8 for students when they complete the instrument.  A
database9 that underlies the SALG web-site stores all of the instructor, course, and student
response data.  It also stores versions of the SALG instrument developed by users who have
chosen to leave them on the site for other faculty to adapt.  The web-site is housed at a server at
the University of Wisconsin–Madison, the Wisconsin Center for Education Research (WCER).
All stored information is private.  However, instructors can opt to delete all of their records from
the site.

                                                  
6 Faculty interested in the FLAG website can locate it at: http://www.wcer.wisc.edu/nise/cl1. (Please note that the
address ending is “c”-“el”-“one,” not “c”-“one”-“one.”)

7 http://www.wcer.wisc.edu/salgains/instructor
8 http://www.wcer.wisc.edu/salgains/student
9 Accessed through SQL 7.0 server.
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The web-site currently has 141 registered faculty users from a range of institutions and
disciplines.  The instructor side of the site is “hit,” on average, 7 times per day.

Appendix B contains a step-by-step tour of the web-site for first-time users, including a
description of the interfaces for faculty and students.

Comments from users of the SALG web-site are continuously sought, along with their
suggestions for changes and additions.  There is no charge for use of the site, nor for adaptation
of the instrument, however, citation of the authors’ copyright is requested.  The authors are in
correspondence with some “group adapters” (i.e., departments and institutions that are revising
their standard classroom evaluations, and coalitions of classroom innovators who have adapted
the SALG instrument for their own purposes.  All adapters are advised that, if they introduce
non-gains criteria for student response, the validity of the instrument is likely to be
compromised.

Selected Findings from a Panel Test of the SALG Instrument

As mentioned above, the Exxon Education Foundation funded a panel testing of paper-and-
pencil versions of the original SALG instrument in introductory chemistry classes in the spring
and fall of 1998.  The test panel comprised 28 modular chemistry classes (or sections) taught by
17 instructors in 10 institutions.  Four types of institution were represented: 1 large research
university, 1 medium-sized state university, 7 liberal arts colleges, and 1 community college.
The large number of liberal arts colleges reflects the high representation of these types of
institution in the two chemistry consortia. The range of class (or section) sizes was very
wide—from 5 to 296 students (who completed instruments).

This (original) version of the instrument offered a choice of 49 questions grouped into the same
sections as those used in the current web-site template.  All of the questions were derived from
modular learning objectives—though they, clearly, have wider application.  The panel of testers
selected and adapted questions that they considered most appropriate to their class or section
activities. They were also offered write-in slots in some sections for extra questions specific to
their classes.

Consistent with the practice of some chemistry departments represented in the sample, some
faculty asked all of the questions in an open-ended format while preserving the learning gains
criteria for student responses.  Only those questions in numeric format that were used in common
were included in the comparative numeric analysis.  This reduced the number of completed
instruments used for numeric comparison to 18 instruments contributed by 13 instructors in eight
institutions.  Student responses to non-numeric instruments and to open-ended questions in
otherwise numeric instruments were subjected to a separate, later analysis.  Selected results are
included in this article: a full description of these findings will be reported elsewhere.

Methods Used to Compare Sections

Doug Wiese (of the Boulder team) conducted the quantitative analysis of this data.  The most
basic method used to analyze student scores for all questions was to compare the section means
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(computed by averaging all student scores on all questions for each section and from every
question used.  The means for the 18 sections in the sample are given in Table 2.

Table 2.  Section Size, Section Means, and Their Standard Deviations by Institution.

Institution/
Section

Section Size Section
Means

Standard
Deviation

1A 40 3.56 0.50
1B 5 2.70 0.24
1C 22 3.39 0.47
1D 19 3.51 0.54
1E 20 3.33 0.70

2A 236 2.79 0.56
2B 296 2.87 0.63
2C 175 2.59 0.51

3 7 3.20 0.51

4 39 3.60 0.45

5A 32 3.48 0.46
5B 31 3.23 0.48
5C 32 3.30 0.56
5D 31 3.20 0.57

6 37 3.78 0.50

7 37 3.25 0.68

8A 48 3.34 0.62
8B 29 3.54 0.78

At first glance, the means for the 18 sections indicate a good level of student satisfaction with
their learning gains: all but sections 1B and 2A, 2B and 2C scored above 3.0.  Five sections
scored above 3.5, although no section scored 4.0 or higher. These scores, however, must be
interpreted with caution.  Statistical means are, by definition, a very generalized form of
information.  While information about individual student responses is condensed into a broad
estimate of how much students gained overall from the class, detail is lost about the distribution
of student responses and, thus, about student gains (or lack of them) in specific aspects of the
class.  A comprehensive analysis of both the SALG instrument’s utility, and the level of student
gains from the pedagogical approach of this group of faculty, requires a more precise analysis of
individual instrument questions.

Methods Used to Compare Instrument Questions

The primary method used in this study to analyze student scores for different questions was to
compare the mean averages of question scores. Two types of question mean were used in the
analysis of student responses to instrument questions.  The first type is the section question
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mean, that is, the mean average of scores given by all students in a section for a given question.
This non-weighted mean can be used to compare how students in different sections scored the
same question. The second measure is the question mean.  For any particular question, this is the
average of the question means for all sections where faculty used that question.

Mean averages are a useful method for condensing information.  When used alone, however,
they offer an incomplete picture of the actual distribution of values because of the varying
numbers of students in each of the sections.  (Section sizes ranged from five to 296 students.)  In
calculating the total question mean, each section’s question mean has equal weight, regardless of
class/section size.  Thus, the means treat the sections themselves as the unit of analysis, and the
resulting statistics do not reflect differences in section size.

To get a complete picture of the actual distribution of scores requires a measure that gives equal
weight to each individual student’s question score, namely, a weighted question mean.

The weighted question mean is calculated by multiplying each section’s question mean by the
proportion of the class size in relation to the total student sample.10  Weighted means take into
account varying class sizes, but can also give a distorted view of the actual distribution of scores
because the variable number of students in each section potentially skews the mean.  This was
the case for students in the three large sections at the research university (Institution 2) who gave
substantially lower scores to more questions than did students at other institutions.  Used in
isolation, both the non-weighted and weighted means give incomplete (and possibly misleading)
pictures of the distribution of students’ scores.  Therefore, the two measures are best used in
tandem to provide a more accurate picture of the distribution of question scores than is afforded
by either of the means taken alone.
A difference between the weighted and non-weighted question means indicates that students
from one or more sections scored questions higher or lower vis-à-vis other sections.  For
example, if the weighted mean is lower than the non-weighted mean for a particular question, it
may be due to students from a small section scoring questions highly and inflating the non-
weighted mean.  Conversely, it could also be due to low scores from students in a large section
that pull down the weighted mean.  The difference between higher- and lower-than-average
question means can also be a result of both situations.  As will be seen in the following analysis
of questions, where students scored questions higher or lower than average, the weighted mean
is, in all but one case, lower than the non-weighted mean.  In almost all cases, this is a reflection
of the large class sizes of the three sections at Institution 2.  Students from these sections scored
nearly all of the questions about their learning gains from the class substantially lower than
students from other institutions.  Table 3 lists both the non-weighted and weighted question
means.  The generally lower scores for weighted versus non-weighted means are clearly shown.

Table 3.  Non-weighted and Weighted Question Means for all SALG Instrument Questions.

                                                  
10 The weighted question mean can also be calculated directly by averaging every student’s score on a question.
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Question Content
Non-weighted

Question
Mean

Weighted
Question

Mean
Overall gains
1-A Focus on real-world  problems 3.23 2.64
1-B How class activities fit together 3.35 2.77
1-C Pace of class 2.92 2.61
Gains from particular class and lab activities
1-D1 Class presentations 3.47 2.83
1-D2 Discussions in class 3.33 2.77
1-D3 Group work in class 3.07 2.63
1-D4 Hands-on class activities 3.51 2.77
1-D5 Understanding why doing each activity 3.26 2.68
1-D6 Written lab instructions 3.45 2.66
1-D7 Lab organization 3.20 2.57
1-D8 Teamwork 3.45 2.51
1-D9 Lab reports 3.24 2.45
Gains from tests, graded activities and assignments
1-E1 Opportunities for in-class review 3.33 2.72
1-E2 # and spacing of tests/assignments 3.18 2.67
1-E3 Fairness of tests 3.10 2.49
1-E4 Mental stretch required 3.15 2.53
1-E5 The grading system used 3.18 2.61
1-E6 Feedback received 3.11 2.60
Gains from resources
1-F1 Module student manual 3.07 2.60
1-F2 The text 3.20 2.65
1-F3 Other reading 3.08 3.18
1-F4 Use of the web 3.08 3.17
Gains from information given about:
1-G1 Weekly class activities 3.24 2.55
1-G2 How parts of class related to each other 3.21 2.55
1-G3 Specific assignments (write-in) 3.07 3.23
1-G4 The grading system used 3.03 2.46
Gains from support to the individual learner
1-H1 The quality of contact with the instructor 3.47 2.91
1-H2 The quality of contact with the TAs 3.38 3.49
1-H3 Working w/ peers outside of class 3.54 3.50
General gains
1-K Way class was taught overall 3.46 2.95
Gains in skills
3-1 Solving problems 3.16 2.97
3-2 Writing papers 2.34 2.71
3-3 Designing lab experiments 3.04 2.85
3-4 Finding trends in data 3.20 3.02
3-5 Critically reviewing articles 2.92 2.46
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3-6 Working effectively with others 3.22 3.05
3-7 Giving oral presentations 2.61 2.21
Cognitive and affective gains
4-1 Understanding main concepts 3.49 3.33
4-2 Understanding relations between concepts 3.41 3.20
4-3 Understanding relation to other science and math 3.34 3.03
4-4 Understanding relevance to real-world issues 3.68 3.24
4-5 Understanding the nature of chemistry 3.33 3.07
4-6 Appreciating the methods of chemistry 3.23 2.90
4-7 Ability to think through a problem or argument 3.22 2.97
4-8 Confidence in your ability to do chemistry 3.14 2.77
4-9 Feeling comfortable with complex ideas 3.07 2.78
4-10 Enthusiasm for chemistry 2.97 3.31
Class contribution to learning retention and future preparation
5A-1 Predict will retain understanding of main concepts 3.48 3.17
5B-1 Was well-prepared for other classes 3.58 3.84

Both the weighted and non-weighted means provide useful information about question scores.
However, visual representations offer an additional method to assess the distribution of scores.
The charts in Appendix C show the effects that small and/or large class size can have on non-
weighted and weighted means.  Quantitative comparison of the two types of means, along with
their visual representation provides a good picture of the distribution of question scores.11

Analysis of Student Responses to the Instrument Questions

In order to identify aspects of the modular sections in this sample that were either more
problematic or successful, the analysis then focused on questions for which scores were higher or
lower than the question average.  The majority of questions (63%) had total question means
between 3.0 and 3.4.  A non-weighted mean below 3.0 was selected as the cut-off for low-score
questions, and a non-weighted mean of 3.4 or above for high-score questions. As the efficacy of
modular chemistry is not the focus of this article, commentary is offered below only for two low-
scoring, two high-scoring, and two problematic questions that may be of interest to faculty at
large.  The analysis also illustrates the possibilities of combining scores for the SALG instrument
for any group of faculty with shared learning objectives.  Full findings from this testing may be
read elsewhere (Wiese, Seymour, and Hunter, 1999).

To validate and interpret the SALG self-report data, comparative findings are offered from other
parts of the modular chemistry consortia evaluation. These include:

(1) interview data from  module developers and adapters
(2) comparative student interview data (described earlier)

                                                  
11 The charts in Appendix C compare only non-weighted means across sections.  Weighted means cannot be
computed for individual sections, only for particular questions across all sections.
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(3) early findings from a second round of student interviews (conducted spring and fall 1999) in
classes where the best-developed modules were taught by the most experienced modular
teachers

(4) a study that explores the nature of students’ difficulties in traditionally-taught science and
mathematics classes at seven four-year institutions (Seymour & Hewitt, 1997).

As will be seen in the discussion that follows, some scores are difficult to interpret. This
highlights the importance for faculty of including write-in sections below any question that has
produced low scores in a previous use of the SALG instrument. As the analysis of write-in
answers also revealed, providing students with gains-related criteria for their written
observations is critical if faculty are to understand why some aspects of their class appear
problematic to students according to the numeric scores that they award.

Questions With Lower Than Average Scores

Table 4 lists the five questions which students rated lowest (on both types of total question
means) in terms of their learning gains. (They are ranked in ascending order according to non-
weighted means.)  These were the only questions to score a non-weighted question mean below
3.0.

Table 4.  Questions for which Students Scored the Lowest Learning Gains in a Sample of
18 Modular Chemistry Sections.

Means
Question Content Non-weighted Weighted

Difference between
Non-weighted and
Weighted Means

3-2 Skills in writing papers 2.34 2.71 .37
3-7 Giving oral presentations 2.61 2.21 .40
3-5 Critically reviewing articles 2.92 2.46 .46
1-C Pace of class 2.92 2.61 .31
4-10 Enthusiasm for chemistry 2.97 3.31 .34

1.  Question 1-C: How much did the pace at which we worked help your learning?

As can be seen in Chart 1 (Appendix C), the actual distribution of scores on this question is not
as low as either mean suggests.  Eight out of 17 sections recorded a question mean above 3.0.
The .31 difference between weighted and non-weighted means for Question 1-C is largely due to
the low scores given by students of the three large sections (2A, 2B, 2C) at Institution 2 (n=707
students).  The low score of the very small section 1B (n=5) also pulls down the non-weighted
total question mean.  Nevertheless, students in roughly half of the sections gave scores under 3.0
to this question, which merits classifying it among the lower-than-average scores.
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Student difficulties with pace are also very common in classes taught by the lecture method
(Seymour & Hewitt, 1997), but are brought into greater faculty and student awareness by the
changes in thinking and practice required by the modules.  In the (1997) study of why students
leave the sciences, pace and workload issues were cited by 35 percent of “switchers” as having
directly contributed to their decision to leave this group of majors; and were 41 percent of the
concerns of non-switching seniors.  This common student experience (described by one of our
informants as “trying to drink out of a fire hose”) arises because of the pressures bearing upon
faculty to “cover” as much as possible of the expanding disciplinary canon.  Students described
“covering material” as counterproductive.  They did not remember—and often had not
understood—material presented to them at a pace that was too fast for absorption. Although the
efficacy of presenting students with a high volume of materials at fast pace in introductory
“survey” classes has not been demonstrated, some modular faculty feel under pressure from
colleagues, and from their own professional socialization to cover more material than serves their
learning objectives.

2.  Question 3-2: How much has this class added to your skills in writing papers?

Students’ rating of how the class had helped them to improve their writing skills produced the
lowest non-weighted mean (Appendix B, Chart 1). Out of the 14 sections using this question,
students in only two sections gave this question a score above 3.0.  Students in sections that
scored all or most questions higher than average, nevertheless gave this question a lower than
average score.  This suggests a common problem with writing skills acquisition that is
independent of section-specific factors.  Faculty interview data points to the inexperience of
modular faculty in teaching writing and critical reading skills as an important contributory cause.
However, the student interview data also reveal student attitudes (learned in high school and
reinforced in college) both against writing (other than lab reports) in science classes, and against
reading more widely than the text.  Some students reported that they chose science classes or
majors, in part, because they disliked writing and believed that less writing would be required of
them in science classes.  Thwarting this expectation produced complaints to their teachers and
the interviewers in these early modular classes.  This matched finding from both the SALG tests
and the early student interviews reflects a common problem reported by faculty in early-stage
evaluations of their classroom innovations. The growth of faculty competence in using “writing
to learn” techniques is becoming evident in the analysis of data from the second round of student
interviews in a sample of modular chemistry classes with more experienced modular teachers.  In
these classes, students comment on the usefulness of writing, both as a way to learn, and as an
important professional skill to acquire.
Questions With Higher Than Average Scores

Table 5 lists the 10 questions with the highest scores on both types of total question means
(ranked by non-weighted mean from lowest to highest).  These were questions used by faculty in
at least 13 sections for which non-weighted scores were 3.4 or above.12  It should be noted that
lower scores from the research university in the sample pulled down the weighted and non-
weighted means from a number of otherwise good scores across the sample (e.g., the perceived
contribution to learning made by hands-on activities).

                                                  
12 An exception is Question 1-H2 regarding TAs, for which scores fell below 3.4 (though not by much).  This
question was included as a comparison to the instructor evaluation Questions 1-H1 and 1-K.
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Table 5.  Questions for which Students Scored the Highest Learning Gains in a Sample of
18 Modular Chemistry Sections.

Means
Question Content Non-weighted Weighted

Difference between
Non-weighted and
Weighted Means

1-H2 Quality of contact with the TAs 3.38 3.49 .11
4-2 Understanding conceptual relationships 3.41 3.20 .21
1-D6 Written lab instructions 3.45 2.66 .79
1-K Way class was taught overall 3.46 2.95 .51
1-D1 Class presentations 3.47 2.83 .64
1-H1 Quality of contact with the instructor 3.47 2.91 .56
4-1 Understanding main concepts 3.49 3.33 .16
1-D4 Hands-on class activities 3.51 2.77 .74
1-H3 Working with peers outside of class 3.54 3.50 .04
4-4 Relevance to real-world issues 3.68 3.24 .44

The high scores for Questions Q4-1, Q4-2 and Q4-4 are selected for commentary because of
their interest to faculty in general.13

1. Questions Q4-1 and Q4-2: To what extent did you make gains in understanding the
main concepts of chemistry as a result of what you did in this class? To what extent did
you make gains in understanding the relationship between concepts in chemistry?

These questions are taken together because of similarity in both their content and distribution of
scores.  The same 14 sections used both questions, and students from the same two sections
scored both questions below 3.0 (Appendix C, Charts 3 and 4).  Students in the 12 other sections
scored both questions above 3.0.  In five sections, students scored Question 4-1 (understanding
main concepts) above 3.5, with one of these sections recording scores over 4.0.  For Question 4-2
(understanding relationships between concepts), students in five sections registered scores above
3.5.  These high scores are consistent with the general pattern of section scores on all questions,
suggesting that the results are a combination of section-specific and module-specific factors.

Modular teachers were encouraged by these results.  They also appear consistent with findings
from two other sources within the evaluation.  In the initial student interview round (gathered in
1996) the percentage of positive evaluative observations from students in modular classes for
“seeing the relationship between concepts” was 47%, and for “understanding concepts” was
54%.  Positive evaluative observations from students in non-modular courses for these items
were 50% and 54% respectively.  Two years later (1998) the SALG test findings indicate an
increase in self-reported conceptual understanding among students in modular chemistry classes.
In 1997 and 1998, Joshua Gutwill (evaluator for ModularChem) conducted controlled tests of
conceptual understanding in two matched sets of modular and non-modular sections of

                                                  
13 Full commentary on all ten highly-scored items may be found in Wiese, Seymour, and Hunter, (1999).
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introductory chemistry (taught by the same instructors) at two different types of institution
(research university and liberal arts college). He found that modular section students out-
performed those in non-modular sections on three objective measures--in-class exams,
conceptual tests, and in-depth orals designed to assess scientific thinking (Gutwill, 2000).
Taken together, the three studies (two based on self-reported gains, the third based on objective
measures) suggest progress in students’ understanding of chemistry concepts and their inter-
relationships in modular classes.  The validity of the SALG instrument for these items is also
supported in that the data for the other two studies was independently gathered from comparable
student populations also experiencing modular pedagogy.

Gutwill raises a complicating factor in reading self-report data on conceptual gains where
students are experiencing new and unfamiliar forms of pedagogy.  At some institutions, Gutwill
found dissonance between student perceptions of what they had gained in understanding from
the modular classes and their actual performance.  Fewer students in the modular classes
perceived that they understood the material, even though they out-performed the students in the
matched non-modular classes.

Summative tests of student performance in modular chemistry classes are planned in order to
clarify the extent of gains in student understanding of important chemistry concepts, and the
relationships between them, in classes where well-developed and tested modules are offered by
faculty who have gathered experience in using them. The degree of fit between student self-
report data on their learning gains and their actual learning gains as demonstrated by formal
assessments, however, looks promising.  Modular chemistry users of the SALG instrument at
one participating institution report high correlation between scores for SALG questions that
probe student understanding of conceptual items, scores on related American Chemical Society
(ACS) conceptual questions, and the instructor’s examination questions exploring the same
material.  SALG users are invited to try this experiment for themselves.

2. Question 4-4: To what extent did you make gains in understanding the relevance of
chemistry to real-world issues?

In terms of the non-weighted mean, this question produced the highest scores of any instrument
question.  Once again, two sections from Institution 2 (the research university) pulled down the
weighted mean, and, along with section 1B, lowered the non-weighted mean (Appendix C, Chart
5).  However, even students from these sections scored this question above 2.5: in one case, close
to 3.0 (2.96).  Students from 14 sections rated this question above 3.5; students in five of these
sections scored it above 4.0. This is an encouraging finding for modular teachers who stress the
relevance of the chemistry to real-world issues as a central learning objective.

This was also an early success in modular classes. Even when the first modules to be field-tested
were incomplete and their teachers were inexperienced in using them, students were quick to
appreciate the value of the modules’ real-world applications.  In the early student interview data,
81 percent of student evaluations on this item were positive, compared with 63 percent for the
comparative classes.
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Two Problematic Questions

1. Question 1-H1: How much did quality of contact with the instructor help your learning?

The difference between the non-weighted and weighted means for this question (.56) reflects the
downward pull exerted by low scores by students from Institution 2.  The distribution of scores
shown in Chart 6 (Appendix C) makes this clear.  Out of 18 sections, students from only four
sections (section 1B and the three sections in Institution 2--all of whom scored it below 2.5)
scored this question below 3.0.  By contrast, students from 12 other sections rated quality of
contact with their instructor as an aid to their learning at above 3.5: students from four of these
sections scored this question above 4.0.

Although this is a generally positive result, it is hard to interpret.  The question specifically asks
about the “quality of contact” with the instructor.  However, there is a danger that any question
about “the instructor” will solicit generalized feelings about “liking” or “disliking” the instructor
or the course overall.  As already observed, faculty frequently comment upon this as a problem
with many traditional class evaluation instruments.  Some observations on this point are offered
in the summary of open-ended question analysis.

Again, a degree of dissonance was noted between student self-reports of gains, and student
behavior as observed and reported by their teachers in interview.  Negative student comments on
the class an/or their teacher that were registered in  traditional departmental class evaluations, in
the second round student interview data as well as in the SALG instrument responses by modular
students, did not square with the observations of student behavior recorded by the two instructors
who taught the three, all-modular sections in the research university (Institution 2).  Although
they experienced negative student feedback about the modular approach per se, these instructors
noted that (compared with classes that they taught in more conventional fashion), the level of
contact with individual students and groups of students rose dramatically.  Students in the
modular sections made much more frequent use of office hours, and the instructors were
impressed with the high quality of the questions and discussion points that students raised in
face-to-face sessions.  Faculty experience does not, therefore, square with their students’ scores
on this question.

This mis-fit again raises the issue of whether it is worth including any question about “the
instructor” in a class evaluation, even if it is carefully worded so as to reference the utility of
particular aspects of the pedagogy for student learning.  This may be especially critical in classes
where teachers are introducing new forms of pedagogy.  Whether scores are high or low,
instructors have no way of knowing what criteria students are using to make judgments about
their educational experiences. Omitting such questions is one option; asking students about the
extent of their office hours contacts with the professor or TA, and for estimates of the value of
these contacts to their learning, is another.

2. Question 1-K: How much did the way the class was taught overall help your learning?

The distribution of scores on this question is similar to that on Question 1-H1 (the quality of
contact with the instructor) (Appendix C, Chart 7).  This makes sense in that both questions ask
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students to evaluate the instructor’s impact on their learning.  The authors again debated whether
or not to include this question in the instrument because it too might elicit responses that  reflect
how much students liked the teacher, rather than estimates of the impact of the teacher’s methods
on their learning.  The question has been retained mainly because many faculty feel that it
“ought” to be included.

Students from all but four of the 18 sections scored this question above 3.0.  The four low-
scoring sections are also those in which students gave low scores to Question 1-H1 (quality of
contact with the instructor).  Students from 11 sections scored this question above 3.5, and
students from one of these sections rated it above 4.0.  The close correlation between scores on
the impact of class teaching overall and on the question exploring the quality of contact with the
instructor reinforces the conclusion that questions about “the class overall” are apt to produce an
evaluation of the teacher, rather than of course content or structure.  Instrument users might
consider dropping it for this reason.

Reliability and Validity of the Instrument

Reliability:  A technique of measurement is said to be reliable if, when used repeatedly to
measure the same thing, it consistently yields the same result.  For the SALG instrument, tests
for reliability would be either (1) with the same student group in the same class on different
occasions, or (2) with comparable classes, each taught by the same teacher in the same way,
either simultaneously, or serially.

(1) Many modular chemistry faculty have found it useful to administer the instrument midway
through the class for formative feedback that allows them to make adjustments to their teaching
methods.  However, as a test for reliability, administering the instrument more than once with the
same student group introduces at least two sources of bias: the act of completing the instrument
may lead students to re-think their assessments; and in the time between the two evaluations,
students are subject to influences that are likely to affect how they think and feel about the class
(e.g. talking with other students or receiving their final grade).

Findings from several sources in the chemistry modules evaluation, indicate that, where the class
pedagogy is new and unfamiliar, student perceptions of their learning gains change over time.
For example, where students in the same modular class were interviewed in two groups at
different times—the first at the end of the semester, the second early in the following semester
(in a random division)—those students interviewed in the next semester assessed their learning
gains significantly more favorably than those interviewed toward the end of the class.

(2) The second option is a “natural experiment” that introduces the normal variability of student
groups and teacher behavior from semester to semester.  Faculty who have decided to use the
SALG instrument will test its reliability over time as they discover which form of which
questions used in what combination gives them the clearest picture of student perceptions of their
learning gains.  This process will continue to be monitored in the process of refining the web-site
instrument and service to users.
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There is no way to control for the extraneous factors that may influence a student’s assessment of
the class even when the instrument is administered only once.  This is, however, true of all class
evaluation instruments. Where criteria for students’ judgements are not provided, and questions
focus on students’ evaluation of the teacher’s performance rather than on their learning gains is
likely that there is even greater variability in the factors that influence the nature of their
answers.  On these grounds, we argue that the SALG instrument is more reliable than student
evaluations based on unstated, mixed, or ill-defined criteria.

Although, for all of these reasons, it is not possible (in a strict sense) to test the instrument’s
reliability, in practice, this does not pose a problem for potential users.  By the end of the class,
students will, for the most part, have formed their opinions about the value added to their
learning.  This may be, as already illustrated, a conservative estimate in a class with a new and
unfamiliar pedagogy.  Concerns about the adequacy of the academic preparation that it offers
will be resolved soon after entry to a related subsequent class.  In practice, the best that can be
done to insure reliability is for faculty users to make the conditions under which the instrument is
administered as isomorphic as possible, and/or to solicit student assessments of their gains from
the current class in a subsequent class.

Validity: A related issue is whether the SALG instrument is a valid measure of learning gains as
assessed by students themselves.  A method for measuring a concept is valid only if it measures
what it purports to measure.  In this case, the instrument is valid if it measures students’
perceptions of their learning gains and not some other phenomenon.

To be valid, the measuring technique should have “content validity,” that is, it should cover as
many aspects of the concept being measured as possible. There is no manner in which content
validity can be “objectively” adjudicated.  However, one can ask whether the full range of
learning objectives that define a modular chemistry class has been covered by the SALG
instrument.  The instrument is argued to show strong content validity because it was designed to
reflect all of the salient learning objectives that are promoted by modular chemistry faculty, and
testers were free to adjust the questions to reflect particular learning objectives—hence the
variations in instrument format across the tester panel. The main caveat to users, is, therefore, for
instrument validity, they should include all of the learning objectives that define what is
important about their class, and should resist the temptation to be brief rather than complete in
their selection of questions.  (This is enabled by a web-based classroom evaluation instrument.
Students can complete more questions in a given time—the 46 questions in the current  template
takes approximately 10 minutes to complete.  Students are also less conscious of the length of an
instrument on-screen than on a printed page.)

It is also a common practice to compare one measurement technique to another in order to
establish its validity.  Selective discussion of findings from the comparative analysis of students’
write-in comments from SALG and non-SALG instruments in the following section throw light
on the content validity of a learning gains-based instrument.

The only manner in which the validity of any instrument can be definitively established is to test
it against another measure.  This type of testing is referred to as establishing a measurement’s
“criteria-based validity.”  It involves comparing the results derived from one measurement
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technique to those obtained from a different measure  (i.e., one of which is also deemed a valid
measure of the concept).  As argued earlier, it is possible to judge the SALG instrument in this
manner both by comparing students’ test scores with how they rated their learning gains using
the SALG instrument and by comparing these self-report data with those from the student
interview study.  Gutwill’s (2000) finding that the students did better on their tests than they had
predicted in both interviews and class evaluations is relevant here: the low level of confidence in
the modular learning method expressed by many students was not reflected in their performance
scores.  This finding also reflects the observation of many classroom innovators—that student
perceptions of the utility of a new pedagogy are apt to be unnecessarily pessimistic.  This
phenomenon makes the fit between student perception and student performance in itself
dependent upon institutional culture and practices, and the socialized expectations of students.

For all of these reasons, the SALG instrument’s overall validity must be assessed mainly in terms
of its content validity.

Selected Findings from the Qualitative Analysis of Student Responses to Open-Ended
Evaluation Questions

As observed earlier, the written comments of students are an important source of feedback to
faculty who find the numeric data provided by their institutional classroom evaluation instrument
unhelpful or insufficient in this regard. A qualitative analysis was conducted of all student
comments gathered from completed sets of evaluation instruments of four different types from
the same classes and sections represented in the sample in order to learn the nature of students’
experiences of these classes from their written responses. The content analysis also served as an
additional means to test the validity of the SALG instrument, by triangulating the quantitative
analysis. The instruments used were:

• the SALG instrument
• faculty adaptations of the SALG instrument (including an all-write-in version from one

institution)
• one instrument developed by an instructor
• institutional instruments

From a total of 1,530 completed student instruments, 779 (51%) yielded written responses.
From these, 2,180 student observations were catalogued.

Students’ responses were first sorted by topic (e.g., skills or knowledge gained, learning
resources, lecture, lab, fit between elements of the class, the modular approach, the instructor,
TAs, etc.) and by the nature of the opinions they expressed (i.e., a positive, mixed or negative
experience).  It was then discovered that almost all student responses from all types of instrument
could also be categorized both according to whether or not they referenced learning gains, and
into four main types of comment:  the effects of the pedagogy, specific aspects of the pedagogy,
the approach used in the class, and the quality of contact with instructor, TAs and peers. This
finding suggests that faculty using the modular approach could be offered this classification as a
matrix by which to categorize, count and make more use of the write-in comments that they get



21

from the SALG instrument.  The schema might also be adapted for use by other faculty groups
who share a common pedagogical approach.

Global, open-ended questions were divided into types in order to discern what kinds of student
responses were evoked by each type of question.  The quality of the responses for each type of
question was affected by whether or not they offered students criteria for their judgments, the
“frame” or tone set by the rest of the instrument as a whole.   Write-in comments for SALG and
SALG-adapted instruments (where both the criteria for response and the instrument frame are
consistently focused on learning gains) were also overwhelmingly focused on learning gains.  By
contrast, the common question pair, “What did you like best (and least) about the course” not
only forces polarized answers, but offers students no criteria other than “liking” for their
answers.  The nature of student responses, therefore, varied widely.  Such a question is also
problematic for innovative teachers: when students are not given clear criteria for their
judgments, they draw upon definitions of “the good teacher” and “the good class” that strongly
reflect traditional teaching and learning methods.  Student answers focus upon issues of class
structure and management; whether and how these affected their learning is left to inference.

Answers to questions about the “strengths” and “weaknesses” of the course also require students
to define what these terms might mean.  Again, student answers reference conventional
conceptions of “good teaching” that may or may not be helpful to instructors.  The common pair
to this question--concerning the strengths and weaknesses of the instructor—also elicits
conventional generalities about how “good teachers” look: “enthusiastic,” “open,” “has a good
attitude.”  This type of response offers poor feedback to instructors, but may be perceived as
useful by departments and administrators.  This is also the type of question that is prone to the
kind of popularity poll response (also called the “Dr. Fox effect”) that has undermined the utility
of classroom evaluation for many faculty. What the reader can learn about student gains from the
class from this type of question proved, again, to be limited. Both this, and the “like best and
least” type of question, although they distinguish between “the course” and “the instructor” also
produced some crossover in student responses, such that the distinction is not preserved in their
answers.

Questions about the “overall” value of the course did produce student comments about their own
learning gains where “value” is defined in the question as “valuable to your learning (or
educational) experiences.”

However, the most productive types of global questions were those which solicited advice.
Solicitations for student advice (about the course, or for the instructor) offered the most direct
and useful feedback because students were very clear in identifying what was “missing” for
them.  Students framed their responses largely in terms of needing more of something: “more
explanation,” “more discussion,” “more hand-outs,” or “more review.”  These suggestions
provide instructors with specific information about students’ unmet learning needs and what
actions might be taken to address them.

Among the several versions of this type of question in the sample, the analyst documented the
relationship between how questions are worded and their degree of productivity.  For example,
the institutional instrument question, “What advice would you give your instructor?” produced
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one- and two-word comments (e.g., “Good job!” “Go slower”).  By contrast, the most productive
of the advice questions “What suggestions do you have for us in revising this module for the next
class?” (used on an adapted SALG instrument) produced extra, contextual information that
explained why the writer needed “more” or “less”—for example, “More lecture would help.  It
seems we’re expected to make connections, but we’re not given the information we need to
answer the questions,” and, “I don’t like ‘discovering’ things in lab.  I would prefer it if you
covered the purpose of the lab prior to class.”  The invitational, personal tone of this question
seems to have contributed to its effectiveness in soliciting more considered responses than any
other type of advice question.

A third version of the advice question illustrates the error of asking several questions at the same
time: students only responded to the last part of “Do you have any comments about your
performance, or that of other students, or the instructor that would be valuable in evaluating this
course?”

Including “advice” questions in instruments provided the best feedback to the instructor of all
types of global questions.  However, they may be seen as less helpful by departments and
administrators seeking “bottom line” statements about the “quality” of any class.  A central
proposition underlying the development of the SALG instrument is that its focus on learning
gains better serves both the faculty’s need for feedback and the institution’s need for assessments
of classroom quality.  Unfortunately, productive though they are in other ways, global advice
questions reveal little about students’ learning in the class.

One adapted SALG instrument deserves special mention in that it used an ‘all-write-in’ format.
This instrument (adopted by the chemistry department in one institution and used in three
sections in the sample) produced the highest number of learning gains-related comments on both
specific and overall effects of the pedagogy on student learning. Students’ direct references to
specific learning gains: understanding concepts, the relationship between concepts, and the
relation of these concepts to other areas of science accounted for 20% (n=105) of all comments.

The instrument’s questions are posed in such a way that students must reflect on their learning in
order to respond appropriately:  “How much did this class add to your skills in solving problems,
thinking critically, or working effectively with others?”  “To what extent did you make gains in
understanding the concepts presented in the course, and how these concepts are related to each
other.”  The global questions “What did you like best?” and “What did you like least,” were re-
framed as “What contributed most to my learning?” and “What contributed least to my learning.”
Responses to questions framed in terms of how elements of the class affected student learning
produced specific student responses.  Though students still drew upon traditional observations
about elements of the pedagogy (i.e., “clear lecture presentation,” and “course was well
organized”), student responses to questions framed in terms of learning also reflected an
understanding of their own learning process: “Labs have increased my ability to think critically
about problem-solving.  It also helped me understand a lot of other concepts in chemistry and
how they are all critical parts of my learning.”  “I feel I can take apart a problem, answer those
parts, and then answer the entire problem much more effectively than before.”  “I learned to do
something every day and to practice it.”
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This kind of feedback is argued to be equally useful to instructors, departments, and faculty.
Given that open-ended questions produce a large number of comments, it is helpful to know that
responses to an all-write-in instrument focusing on student learning can be quickly sorted and
counted with the use of the matrix developed for this analysis.

The request for “Other Comments” at the end of the SALG instrument also elicited responses
that were highly related to student learning gains.  This indicates that the exclusive ‘framing’ of
this instrument’s questions in terms of how aspects of the class affected learning strongly
influenced student responses.  This finding also indicates that the SALG instrument, which seeks
to be a more reliable measure of student learning gains than traditional institutional instruments,
does, indeed, offer a high degree of reliability in its construct validity.  This is also affirmed in
the findings from student responses to open-ended questions, where the highest percentages of
learning gains-related comments were gathered from institutions using an adapted SALG
instrument.

It would seem that the first step in building a better mousetrap is to start by asking the right
questions. This is, perhaps, self-evident.  However, the findings from both the panel test and the
students’ comments analysis indicate that classroom evaluations must be designed with the
preferred types of student response in mind if they are to be optimally useful both for faculty
seeking to improve their teaching practices, and as an indicator of classroom quality for
departments and institutions.  Since course evaluations are generally used for both purposes (as
well as to inform students as consumers), it is important to understand that the quality and nature
of the responses solicited are absolutely linked to the provision of clear criteria, precise
questions, and an overall framework that sets the tone for the kinds of answers sought.
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Appendix B

Web-Site Tour

Instructor Interface

The features of the instructor side of the SALG web-site are presented as a walk-through of the
sequence for first-time users.

Step 1: Registering: Although faculty interested in the site may simply view its features, to use
the SALG web-site services, an instructor needs to register one or more courses.  This
involves completion of an on-line form that requires an e-mail address, password, and other
information that allows the web-site to remember instructors and their associated courses.
When revisiting the site, instructors need only enter their e-mail addresses and passwords to
gain access to their own course information.

Step 2: Adding a new course:  Once registered, the instructor can add a course.  This involves a
second on-line form asking for information that will allow students and instructor to identify
the course: course name, number, department, institution, semester, and year.   Additionally,
the instructor supplies a course password, and the system assigns a unique identifying course
number.  The course ID and password are used by students when they log into the system to
complete the SALG instrument.

Step 3: Finding an appropriate version of the SALG instrument:  When a course is added to the
system, it automatically provides instructors with a template SALG instrument that they can
modify to their own course needs.  As already described, this “generic” template reflects the
needs and use by previous users, beginning with chemistry faculty using modules.
Instructors may also browse a set of variations of the SALG instruments that have been
developed by other instructors and may adapt one of these as a base from which to work.

Step 4: Tailoring the SALG instrument to the course: Working with the chosen template, the
instructor tailors the SALG instrument to their own course.  All of this work is done on the
web-site, using on-line forms.  Instructors can add, edit, or delete any course aspects listed in
the template; they may also place explanatory text-boxes at the end of any question.  These
changes are made immediately and are visible on-screen.  To keep the focus of the on-line
SALG instrument on learning gains, instructors cannot change the general structure of the
instrument, the labels or size of the instrument scales, the five major questions, or the
categories within them.14

Step 5: Assigning student identifiers: The instructor then has the option of assigning unique
identifiers to students, or having the system assign these automatically.  Each approach has
its own strengths and weaknesses, as follows:

A. Identifiers external to the web-site.  When instructors assign unique identifiers to

                                                  
14 As the instrument has begun to be used by faculty in disciplines that do not include laboratory work, this category
will be made optional.
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students, they are prevented from answering the SALG instrument more than once. This
process is done outside the system, that is, the instructor determines a set of ID values
(code names and numbers) and distributes them to students. Identifiers must be
alphanumeric strings with less than 15 characters.  The instructor can either randomly
assign these identifiers to students, or can assign a specific identifiers to specific students.
The instructor can then view a list of IDs for those students who have completed the
instrument at any stage.  However, the web-site does not link these IDs with the data.

B. Identifiers as an automatic part of web-site.  The instructor can also ask the system to
assign identification numbers automatically. This option saves time, both in and out of
class. One weakness of this approach is that students could complete the SALG
instrument multiple times, since the system will assign new identification numbers each
time they log in.

Step 6: Tell the students: Once the issue of identifiers is resolved and the SALG instrument is
ready, students need to know where to go and what they need to do to complete the
instrument.  Students complete the instrument from the student-side of the web-site, at
http://www.wcer.wisc.edu/salgains/student/.  From that URL, students must enter the course
ID and password.  If the instructor has assigned unique identifiers, they also need to enter
these. To make it easier to check how many students have completed the instrument, the
instructor should assign a date by which the instrument should be completed.

Step 7: View the results: Once the students have completed the SALG instrument, instructors
can view the responses in multiple ways.  They can see who has responded, although this
information is not linked with student responses.  They can also get a frequency distribution,
with averages and standard deviations of the responses to all questions, and raw scores.  They
can also download the raw and tabulated data in tab-delimited form.

Step 8: Finishing up: When the analysis is done and feedback has been received, instructors can
delete their courses, delete student responses, and (if they wish), offer their version(s) of the
SALG instrument for others to use.

Student Interface

For students, completing the SALG instrument on-line is a linear process.  First, students register
their course, using the course ID and password.  If faculty have chosen to assign unique
identifiers, then student also enters that number in order to access the instrument.  Where the
system assigns identifiers, students may complete the instrument after successful entry of the
course ID and password alone.  Upon completion, each registered student is notified that the data
has been saved.

Software and Hardware Used

The site is completely server-based and lives on a SQL 7.0 server.  It is an extensively database-
driven application and almost every page calls the database for some sort of information--either
about the user, the course of the user, or the student data associated with the course.  The
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scripting language which interfaces between the web pages and with the database is Active
Server Pages (ASP) 2.0, which was developed by Microsoft for that purpose.   The benefit of
developing a server-based web application is that any computer, using any operating system or
browser, can access the web-site.


