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ABSTRACT

The objective of the study was to investigate the priorities among data sources
established by instructional designers when they were given formative evaluation data from
a variety of sources and asked to make revisions to instructional materials. Two modules
of printed instructional material were revised by each of eight instructional designers under
three treatment conditions using a counterbalanced design. The treatments were the
feedback condition (feedback data from learners, subject-matter experts and audience
experts, or no external feedback data); the module used; the order of administration
(whether with feedback first or without feedback first). Verbalizations of all eight subjects
were collected by a think-aloud procedure, then coded to reflect the problem-solving nature
of the revision process. Segments relating to the revisions suggested by the subjects
formed the dependent measures for analysis. Results showed that subjects were
significantly more likely to incorporate their own knowledge into revisions than to use the
feedback data they were given. Further analysis showed that if feedback data were used,
subjects attended to learner comments in preference to any other data, and that when they
made reference to feedback data from external sources, they were more likely to accept

these data than to reject them.



RESUME

Cette étude visait & examiner les priorités que les concepteurs de matériel
pédagogique établissent entre des sources de données lorsqu’on leur fournit des données
d’évaluation formative provenant de diverses sources et qu’on leur demande de réviser de
matériels didactiques. Deux modules de matériels didactiques imprimés ont été révisés par
chacun des huit concepteurs de matériel pédagogique répartis entre trois protocoles, le tout
selon un plan d’étude équilibré. Les protocoles se distinguaient par le type de rétro-
information (rétro-information provenant des apprenants, des experts en la matiére
enseignée et des experts en auditoire, ou aucune rétro-information extérieure), par le
module utilisé, et par I’ ordre d’administration (avec ou sans rétro-information préalable).
Les propos des huit sujets ont été recueillis selon une procédure de reflexion 2 voix haute,
puis codés afin de refléter la nature “résolutive” du processus de révision. Les segments se
rapportant aux révisions proposées par les sujets constituent les mesures dépendantes aux
fins de I’analyse. Les résultats réveélent que les sujets étaient beaucoup plus portés a
intégrer leurs propres connaissances aux révisions qu’ utiliser les données de rétro-
information qui leur étaient fournies. L’analyse plus poussée a révélé que lorsque les
données de rétro-information étaient utilisées, les sujets portaient de préférence attention ‘
aux remarques des apprenants qu’a toute autre donnée et que, lorsqu’ils faisaient référence
aux données de rétro-information provenant de sources externes, ils étaient davantage

portés 3 accepter ces données qu’a les rejeter.
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CHAPTER 1: INTRODUCTION

Instructional design consists of the systematic process of developing instruction.
One of the best established models of instructional design (Dick & Carey, 1985, 1990)
identifies the following components in the system: (a) identifying an instructional goal; (b)
conducting an instructional analysis; (c) identifying entry behaviors and characteristics; (d)
writing performance objectives; (e) developing criterion-referenced test items; (f)
developing an instructional strategy; (g) developing and selecting instruction; (h)
designing and conducting the formative evaluation; (i) revising instruction; (j) conducting
summative evaluation.

The components of the model investigated in this study were formative evaluation
and revision. Although materials developers have always made modifications to their work
before using it with learners, the term formative evaluation was coined by Scriven in 1967.
In the context of instructional design, formative evaluation is taken to mean the collection of
data on instructional materials and the use of these data to revise the materials to improve
their effectiveness.

The revision stage of formative evaluation is one of the least studied steps in the
systematic design of instruction, although research suggests that improved learning
outcomes are a benefit of revising instructional materials. The literature supports the use of
feedback from a variety of sources, whether from learners ( e.g., Henderson and
Nathenson, 1977), or from experts (e.g., Nevo, 1985) or from a combination of both
(e.g., Weston, 1987). Geis (1987) identified a number of different experts who may act as
reviewers and provide revision suggestions, including subject-matter experts, instructional
design experts and audience experts, such as teachers. Reséarch has shown that there is
consistency among the types of revisions made by revisers from the same discipline when
they are not given learner or expert review data (Saroyan, 1989), that revisers pay attention

to student data (Duy, 1990), and also that experts bring tacit knowledge to the revision task
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(Kandaswamy, 1980). However little work has been done to examine the decisions taken

by revisers when they choose among data sources when making revisions.

Most models of instructional design follow a four-stage sequence for collecting data
on draft materials (see, for example, Dick & Carey, 1985, 1990):

1. Review by experts, usually subject-matter experts who provide information
regarding the accuracy and currency of the materials; teachers or trainers who assess the
materials for instructional appropriateness and suitability for the intended audience; and
instructional designers who assess aspects of design and presentation;

2. Feedback from individual learners;

3. Feedback from small groups of learners;

4. Field testing with a large group of learners.

Learners may provide oral or written information on the weaknesses of the
materials; they invariably provide test data. Revision is usually recommended after each
step in the evaluation process. The degree of revision falls on a spectrum ranging from
doing nothing, because the materials are already in the best possible form, to rejecting the
whole package and starting the instructional design process again.

This four-stage process of collecting data and using them in revision is the standard
model of formative evaluation included in the training of instructional designers.
Textbooks instruct practitioners to use data collected during the review of materials but
contain limited advice as to how to use such data. Although instructional designers are told
to incorporate feedback data into revisions, the research literature does not indicate what
process they actually follow in practice. If instructional designers do use feedback, what
components of these data do they use? For what purpose do they use them? How do
revisers deal with data which conflict with each other, or with their own intuition? If there
is evidence that they do not use data from a particular source, this would put into question
the injunction to collect such data. The need to validate the requirement for the expensive

and time-consuming process of data collection is of pragmatic importance to practitioners.
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The practice of instructional design is still in the process of developing a theoretical

base (Richey, 1986), although it has long been viewed as a problem-solving process
(Wager, 1993; Waldron, 1973) and this may prove to be a useful paradigm. Problem
solving has formed the basis for the study of revision in composition (Hayes, 1989), with
revision being viewed as an “ill-structured problem” (Simon, 1973). A comparison of
revision as defined in the literature on composition with revision as a component in the
systematic design of instruction shows that they are both examples of problem solving.
Acceptance of a problem-solving model permits the development of a coding scheme based
in problem-solving. It also allows the application of procedures such as the think-aloud
technique (Ericsson & Simon, 1980), which have proved useful in investigating problem
solving.

This study investigated the actions of professional instructional designers while
they were revising. This observation of the practice of ins&ucﬁonal designers was guided

by the following questions.

Research Questions

Instructional designers are trained to incorporate feedback from experts and learners
(external data) in revising instructional materials, and there is evidence to suggest that they
also incorporate their own knowledge (internal data) when they revise. This study sought
to investigate (a) the actions of professional instructional designers when they were asked
to revise a module of self-instructional text with and without feedback data, and (b) the
choices the instructional designers made among data sources. To illuminate the actions of
instructional designers when they revise and to investigate the choices they make among
external and internal data sources, the following general research question was proposed:

What priorities are established among data sources when experienced instructional

designers revise written materials?

This question was broken down further and operationalized as follows:
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1. How much personal knowledge will revisers incorporate, if they are provided

with verbal data from subject-matter experts and audience experts, verbal comments from
learners, and test data from learners?

This question was investigated by providing revisers with such data collected on
draft materials, and instructing them to revise the materials, while thinking aloud.

2. What attention will instructional designers give to each data source, if they are
provided with verbal data from subject-matter experts and audience experts, verbal
comments from learners, and test data from learners, and asked to revise print materials?

This question was investigated by providing revisers with such data collected on
draft materials, and instructing them to revise the materials. Actual performance on the
revision task was also compai'ed with revisers’ estimates of the attention they had paid to
each data source.

3. Do revisers provided with external feedback incorporate as many of their own
revision suggestions as revisers provided with no external feedback?

Revisers were also asked to revise draft materials without being provided with any
expert or learner feedback data, so that the only input came from their own knowledge.

4. How do experienced revisers establish priorities among data sources?

Comments made by revisers during the think-aloud process and explanations given
during a follow-up retrospective interview were analyzed for the reasons proposed by
revisers for their choices among all possible data sources.

5. When they revise materials, do instructional designers follow the standard model
presented during their training?

Comments made by revisers during the retrospective interview were analyzed to

provide a demographic profile of the subjects and to describe their assessment of their usual

practice.



Summary

In summary, the present study elaborates three themes: (a) the application of a
broader theory base than has traditionally been applied to instructional design; namely,
problem-solving theory, the study of composition and the consequent use of the research
tools of these other domains; (b) the gap in research into the actual practice of professional
instructional designers when they revise; and (c) the link between the prescriptions given
to instructional designers during their training and their subsequent practice. The literature
related to each of these themes will be examined in Chapter 2. This will be followed by a
description of the design and method of the study in Chapter 3. Chapter 4 will report the
results obtained and the analyses performed, and Chapter 5 will discuss these results, draw

some conclusions, and make recommendations for further research.



CHAPTER 2: LITERATURE REVIEW

Instructional design comes out of a behaviorist tradition, characterized by a focus
on observable events and performances. This has been--and continues to be--useful for
pragmatic application of instructional design models in the development of instructional
materials. However, the movement in educational psychology from behaviorism to
cognitivism is reflected in journal articles dealing with the influences of cognitivism on
instructional design (e.g., Clark, 1992; Winn, 1990). Further, if internal behaviors are to
be researched empirically, the behaviorist paradigm is less useful than one which allows
covert processes to be examined. Cognitive science has provided both a valuable
theoretical framework and a methodology. Kember & Murphy (1990) expressed the need
for a “black box™ in the traditional systems approach to instructional design to
accommodate learner characteristics. It would appear that reviser behavior also needs a
black box: Given the procedure§ of formative evaluation prescribed during their training,
what do revisers actually do?

This review of literature has four principal components:

1. The theoretical framework of the study, which will be further broken down into
revision as a problem-solving act, and the place of revision in formative evaluation and in
composition;

2. The use of the think-aloud as an appropriate technique from the theory base of
human problem solving for researching the actions of revisers;

3. The lack of research in the specific area of reviser performance and the
consequent lack of revision heuristics;

4. The revision prescriptions provided in textbooks of instructional design.

The chapter will end with a summary of the research discussed under these

headings.



Revision as a Problem-solving Act

The process of designing instruction has lacked a firm foundation in theory (Foshay
& Moller, 1992; Mitchell, 1989), despite attempts to establish such a foundation (Richey,
1986). One theoretical base that is beginning to seem fruitful (Saroyan, 1989) is human
information processing theory, which proposes that systematic development of instruction
is a problem-solving activity (Rowland, 1993; Waldron, 1973) If instructional design is
considered to be “a systematic process of problem-solving” (Wager, 1993, p. 11), its sub-
components, including revision, must also be regarded as problem-solving, by extension.
Many definitions of problem solving exist (e.g., Hayes, 1989), some of them specific to
the content domains (e.g., Polya, 1947), but the most useful, because it applies across
domains, seems to be that derived from Newell and Simon’s (1972) work, “Human
Problem Solving.”

Newell and Simon defined problem solving as a search within a problem space
“which humans have or develop when they engage in goal-oriented activity” (Newell,
1980, p. 696). They envisage the problem solver as existing in an environment which
contains a task which he is motivated to accomplish (p. 55). Once within this task
environment, the solver establishes the existence of a problem, by determining that there is
a gap between the initial state and the goal state (p. 789, 790). The problem solver then
builds a representation of the problem by setting up a problem space consisting of a set of
nodes, or knowledge states. The nodes represent what the solver knows at different stages
of the solution process (Simon & Lea, 1974, p. 108) and include the initial state and the
goal state. A solver who is naive in the context of the problem will have few nodes in the
problem space, while a sophisticated solver will have more nodes, or postulates, for the
problem at hand. Whether the solver is naive or sophisticated, establishing the problem
space is the most crucial step for many problems (Hayes & Simon, 1974), and the one on
which most effort is directed (Simon, 1973). When the problem space has been

established, the solver searches this space by applying operators, actions which transform



8
one knowledge state into another, and thus generates a path through the problem space

(Anderson, 1993). If the operators have been correctly chosen, this process moves the
solver closer to the goal state, If the problem domain is familiar to the solver, less search is
involved because the solver has a repertoire of operators and knows which ones to apply,
through “search control knowledge” (Newell, 1980, p. 701). It is more economical for the
solver to call up a previously used problem space from long term memory; this is
characteristic of “professionals” who rely more on experience and training than on explicit
instructions (Simon & Hayes, 1976). The problem space model is represented graphically
in Figure 1.

The design of instruction fits this model of problem solving. The first step in
planning instruction is often to identify whether the situation is susceptible to an
instructional solution--is there a problem? If a problem is identified in this way, probably
by a needs assessment, the designer will next represent the problem, or construct a problem
space, by conducting an instructional analysis to assess the learners, the context, and other
constraints. Problem resolution is effected by developing instructional strategies and
materials; i.e., selecting and applying operators within an instructional context. Itis
characteristic of the systematic nature of instructional design that solution evaluation, in the
form of formative evaluation, takes place throughout the process and feeds back into the
system at each stage.

The revision step of instructional design is also an example of problem solving
(Yelon, 1974), and can be described by the four steps of the human problem-solving
model. In this case, the problem identification would consist of recognizing that there is a
flaw in the materials. This may be identified by expeﬁ review, by test data from learners,
or by the reviser. When revisers set themselves the goal of improving the materials, they
are constructing a problem space, or, if the problem is a familiar one, evoking a previously

used space. Suggesting and incorporating alternatives would comprise the
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application of operators. Solution evaluation would be done by the reviser, or by

resubmitting the revised product to expert review or to learner verification.

If the task environment and the goal state are clearly identified, and if the solution is
susceptible to a test, the problem is called a well structured problem (Simon, 1973).
Examples might include classic chess problems, such as those investigated by de Groot
(1965). If the task environment and goal state are less categorical, and if, as is often the
case, the solver is required to identify the problem, and to define both the problem space
and the goal state, as well as to find the path, the problem is ill-defined (Chi, Glaser, &
Farr, 1988). Reitman (1965) characterized an ill-defined problem as one which does not
have a generally agreed-upon answer, nor a high degree of agreement within the
community of solvers. Simon’s (1973) definition of an ill-defined problem was one
“whose structure is lacking in some respect” (p. 181), whether in definition, solution
process, constraints, or solution. In such a case, the problem is declared solved by the
application of a “stop rule” (Voss & Post, 1988, p. 281). Itis typical that the problem
solver builds his own representation of an ill-structured problem, both at the beginning of
the process, and as the solution proceeds (Simon & Hayes, 1976). Hayes (1989)
described the different “gap-filling” decisions (p. 30) which are necessary to solve an ill-
defined problem, with the result that different solutions are to be expected.

Variation in the structure of any one of the components (definition, solution
process, constraints, or solution) affects the degree of definition of a problem. Thus a
problem may exist anywhere on a continuum from completely defined to completely ill-
defined. Revision of instructional materials may be placed at the ill-defined end of the
problem continuum, because revisers’ decisions whether or not to revise take place in a
problem space established by the revisers, not for them. Whether or not they are provided
with feedback on the materials, the revisers must form their own definition of the problem
to be solved and decide what action to take. Further, although there should be general

agreement that a problem is well-solved if improved learning outcomes occur, there is
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usually a variety of possible solutions. The “answer” to the problem is indeterminate, and

also subject to judgement by the reviser (see, for example, Duchastel, 1990; Voss & Post,
1988). The stop rule for the revision process may be when learners are able to reach a
preset performance criterion (Geis, Burt ,& Weston, 1984), or often, in practice, when
time or money are exhausted. It would be difficult to imagine a definitive test for a perfect
revision.

If revision is considered to be an ill-defined problem, it follows that no algorithm is
possible to préscribe revision procedures to practitioners, since an algorithm, if correctly
applied, guarantees a single solution. At best, revisers can be expected to develop
empirically a collection of heuristics to effect the process. Indeed, Duchastel (1990)
maintained that instructional design is so knowledge intensive that it cannot usefully be
reduced to a “procedural formalism” (p. 441).

In recent years, research in problem-solving has moved from situations which
might be described as puzzle problems, or, in VanLehn’s terms ‘knowledge-lean”
problems (VanLehn, 1989, p 528) and towards “knowledge-rich” problems--more
complex situations which make demands of the solver’s prior knowledge and which
involve a more complex problem-space. The problems confronting a reviser may be
considered as ill-defined and knowledge-rich problems, since the reviser must recognize
that the existing text is problematic, establish a goal state which would improve the text,
and then apply knowledge to reach the goal he has defined. Nathenson and Henderson
(1980) described revision as “an essentially creative process” which involves “a substantial
subjective element” (p. 133), and Smith and Wedman (1988) characterized revision as “one
of the most ‘arty’ aspects of instructional design” (p. 15). Dick and Carey (1991) used the
metaphor of detective to describe the reviser.

All this suggests that the actions of the reviser are complex applications of both
knowledge and experience. Such actions are demanding of both the reviser’s knowledge

of the process, and of decision-making skills, which may be based more on analogical
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reasoning than on rules (Duchastel, 1990). Shanteau (1992) reported evidence that

experienced performers in a variety of domains have poor decision-making skills, and that
decisions are often based on irrelevant information. He suggested that these inaccurate
decisions result from the application of heuristics rather than rules. This is probably a
consequence of the fact that the problems Shanteau reported are ill-defined problems. In an
instructional design context, Romiszowski (1986) claimed that “One cannot escape the
ultimately heuristic nature of the decision-making process involved in instructional design”
(p. 433). Yet instructional design is a systematic process, and models of instructional
design are rule-based. This suggests a mismatch between the process of instructional
design and the type of problem to be solved by the instructional design process. If this
coherence between the problem and the process is lacking, questions arise about the actual
procedures followed by instructional designers.

In summary, the problem-solving steps derived from Newell and Simon’s problem
space model are:

1) recognition of the existence of a problem

2) evocation or construction of a problem space

3) selection and application of operators

4) evaluation of the new knowledge state attained.
These steps are taken to be homomorphic with steps in revision. They are assumed to be
iterative, as is the revision phase of formative evaluation, and will be used as the basis of
the coding scheme which will be described in Chapter 3. Further, revision is taken to be an
ill-defined problem and therefore not susceptible to an algorithm. This raises a question
regarding the behavior of revisers trained to follow an algorithmic process: if no algorithm

is possible for revision, how do revisers decide what to do?
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Revision in Composition

Another domain in which human problem-solving theory has been productive is
that of composition. Revision of instructional materials, whether in print or in any other
medium, is comparable with revision in composition. The writer has a goal in mind,
identifies a feature of the writing that does not meet the specifications of his goal, and
considers alternative forms. Solution evaluation would require a decision based on
feedback from a reader or on the experience of the writer.

A point of contrast is that revisions of instructional materials may be subjected to
more empirical tests than revisions of writing. Instructional designers may ask questions
related to the teaching and learning effectiveness of the revised materials, which may be
repeatedly revised until no further improvement in learning is observed. While this is
theoretically possible, little research has been done to prove whether or not it is the case. In
practice, decisions regarding how many cycles of revision to conduct are more commonly
made on pragmatic grounds of cost and time involved.

The major contribution to the study of composition as a problem-solving activity
has been made by the team at Carnegie-Mellon University (Flower, Carey, & Hayes, 1985;
Flower & Hayes, 1980; Flower, Hayes, Carey, Schriver, & Stratman, 1986). They have
defined revision in writing as a problem-solving activity and further, as an ill-structured
task which is easier for experienced writers because they have “a well-learned, ‘off the
shelf” script to guide them” (Carey, Flower, Hayes, Schriver, & Haas, 1989). They do
not regard this script as constituting an algorithm. In their description of the writing
process, Flower and Hayes (1980) defined reviewing as being the sum of reading and
editing, where editing has the purpose of correcting the text. But the same team described a
group of revisers among their subjects as making changes that would preserve as much of
the text and the content of the text as possible (Flower, Carey, & Hayes, 1985). Elsewhere‘
they wrote that “Revise refers to the process of deciding that one will use diagnostic

information to fix text problems” (Hayes, Flower, Schriver, Stratman, & Carey, 1982, p.
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229). This definition of revision has proved useful for this study, although it has been

modified since Hayes et al. did not specify the source of the diagnostic information,
whether from reader feedback or from the reviser.

Fitzgerald (1987) summarizes various conceptions of revision as “making any
changes at any point in the writing process” (p. 484), which is too general to provide
guidelines for the subjects of an experiment such as the one included in this study, while
Debert’s (1979) advice to instructional designers to: “add something, simplify something,
change something” (p. 20) or Nathenson and Henderson’s (1980) “add, delete, move,
modify” (p. 137) seem too simplistic. Faigley and Witte (1981) developed a taxonomy
which separated revisions into “surface changes” and “meaning changes” (pp. 402, 403).

In the present study, revision is defined as any changes, short of rewriting, that the
reviser deems necessary to improve the materials. Changes included in revision may be
substantive or at a surface level. At a substantive level, the reviser may restructure the
materials by adding, deleting or moving content so as to make the material better for
instructional purposes. Thus, the reviser’s knowledge must include instructional
psychology and materials design. Review is defined as the assessment of draft
instructional materials, with the intention of subsequently improving them. The review
may be performed by learners, experts of different sorts, or by the revisers. Data may be
in the form of test scores, responses to questionnaires or reactionnaires, or oral comments
and may reflect cognitive or affective concerns. When the review is performed by the
reviser, it may be explicit, and conducted as a separate stage of formative evaluation, or it
may be implicit, and apparent only by its impact on the revisions produced. This study
defines editing as a sub-set of revision, constituting the superficial level changes made
during revision. Editorial changes are concerned with such issues as errors of typography,
grammar, punctuation and spelling, where these errors do not impact the instructional
quality of the materials. These definitions have the advantage of separating the review

process (or problem identification phase) of formative evaluation from the revision (or
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prdblem solution phase). By separating revision from review, it also admits the possibility

of revision taking place without previous review by agents other than the reviser.

This is summarized in Figure 2.

Draft
version

Review

(Data Collection or
Assessment)

Revision
(Data use for change)

Revised
version

Figure 2. Formative evaluation as review plus revision.

There is enough similarity among the definitions of review, revision and editing
used in this study and those used in the composition literature to recognize common ground
between these two different domains. At first glance, instructional design and composition
may appear to have little in common. The design of instruction is considered to be
systematic, based on highly structured procedures, while writing appears to be more
intuitive and unsystematic. Yet the two processes have much in common. Both fit the
same model of problem-solving and both contain a clearly defined revision step which also

fits the same model. Both benefit from the same research methodology and each may
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benefit from research carried out in the domain of the other. The process of revision may

be seen as a convergence between composition and instructional design, and both
composition and instructional design fall within the problem-solving paradigm, which is,

itself, subsumed under human information processing theory. (see Figure 3.)

INFORMATION

Problem-solving

Composition Instructional
design

o]
~
o
s}
2
8

Figure 3. Revision as a convergence between composition and instructional

design.

Use of the Think-aloud Technique

One of the advantages of applying the problem-solving model to both composition
and formative evaluation is that it allows the methodologies of problem solving, which
have been validated in composition research, to be applied in research on formative
evaluation. Specifically, the use of the think-aloud technique and subsequent analysis of
the ﬁrotocol produced by thinking aloud has proved to be useful to track cognitive activity
in both these domains (e.g., Flower, Carey, & Hayes, 1985; Markle, 1989; Rowland,
1992).

The procedures of protocol analysis are founded on a theoretical framework of
human information-processing theory (Ericsson & Simon, 1980) and also on the attempts

of Newell & Simon (1972) to develop a computer simulation based on how people think.
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The think-aloud procedure is a well-validated method of probing the cognitive processes of

a subject. There is a large body of evidence that the analysis of the protocol derived when
subjects think aloud allows internal processes to be inferred from overt verbal behavior
(e.g., Smagorinsky, 1989; Steinberg, 1986), since subjects “verbalize the information they
attend to while generating the answer” (Ericsson & Simon, 1993, p xiii). It appears that
verbalizing does not interfere with cognitive function although, depending on the
complexity of the task, it may slightly decrease the speed of task performance (Ericsson &
Simon, 1980), and can be tiring for the subject. It is clear that the analysis of verbal
protocols has allowed insights into cognitive processes which would otherwise be hidden,
and that it is an effective tool for examining the processes of formative evaluatibn (Backler,
1990; McAlpine, 1987; Saroyan, i989; Smith & Wedman, 1988).

Newell and Simon propose that although evocation of a previously used problem
space involves long term memory activity, search through a problem space takes place in
short term memory. In a think-aloud, subjects are instructed to think out loud, as they
might talk to themselves if they were alone, but not to try to explain their thoughts. They
are asked to read aloud any text they read or write, and are told not to worry about
hesitations, ungrammatical speech, nor the triviality of what they are saying. The intention
is that their verbal productions will reflect “information currently being attended to”
(Ericsson & Simon, 1980, p. 225) or “such as we have of something we are in the act of
doing” (Polanyi, 1959, p. 12). Thus, subjects’ verbalizations are restricted as far as
possible to low level processing and to reporting current thoughts and activities. These
current thoughts and activities occur in short term memory,’ as does search through the
problem space. The think-aloud protocol should follow the subject’s path through the
problem space and provide a trace of this path.

In addressing the reliability of such a trace, Genest and Turk (1981) reported
evidence that for low level processing, such as reporting what is in “focal awareness”

(Polanyi, 1958, p. 56), verbalizing has little effect on thinking. They also found that in
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subsequent analysis of protocols, lower level responses are more reliable because they are

less reactive; that is, as long as the subject stays in the lower levels of performance, there is
no editing, nor does the subject apply a selection mechanism to what is verbalized. In fact,
Ericsson and Simon (1980) based their model of protocol analysis on verbalization of “only
information in focal attention” (p. 235). Higher level responses have less reliability, and
demand more interpretation. If the subject is carrying out very high level thought, verbal
production shuts down completely (Ericsson & Simon, 1980; Genest & Turk, 1981), and
prompting is used as a strategy for maintaining verbal continuity. The experimenter should
take care not to prompt too early because prompting gives rise to retrospective reporting of
thoughts, which are subject to editing and io theorizing. These are part of the role of the
experimenter (Newell & Simon, 1972), rather than the subject.

In the second edition of their book, Ericsson and Simon (1993) summarized the
current description of think-aloud protocols as “sequences of thought” representing “at least
a subset of the thoughts heeded while completing a task” (p. xxxv). Think-aloud protocols
do not describe details of the heeded information, nor the reasons for its retrieval from
long-term memory.

Ericsson and Simon (1993) cite evidence in support of using think-alouds to study
expért performance, “to assess the cognitive processes, knowledge and acquired
mechanisms that mediate the superior performance of experts” (p. xxxviii). They
acknowledge that the performance of experts may have become automatized, so that the
verbal protocols may be providing an incomplete trace rather than a detailed record of the
cognitive processes. But expert performance is qualitatively different from novice
performance in that it involves the strategic accessing and retrieval of the expert’s
knowledge base. This leads Ericsson and Simon to claim that verbal protocols obtained
from experts are more revealing about processes than those obtained from novices, since

the processes themselves are more revealing.
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The extensive knowledge base of experienced performers make the think-aloud an

especially appropriate research tool to investigate their behavior, since the knowledge of an
experienced performer can interfere with other methods of eliciting data, such as
retrospective reporting or explanation. Macdonald-Ross (1989) cited tacit knowledge as
the reason why performers, especially “master performers” (p. 147), may carry out a task
but be unable to give reasons for their actions. Genest and Turk (1981) claimed that
“conscious thought about an overlearned behavior can interfere with its execution” (p.
239). Tiemann and Markle (1984) wrote that “people who competently make many fine
distinctions may not be consciously aware of the basis (the attributes) which guide their
judgements” (p 27). This lack of awareness may produce gaps in the protocol of an
experienced performer drawing from long term memory during a task, so that an
incomplete record may result ( Ericsson & Simon, 1980). Even s0, it is a better solution
than having the performer try to explain an action which may be so familiar that he is
unable to explain it.

Even though thinking aloud is demanding, the reports may contain irrelevancies and
will certainly have gaps; no collection method yields all possible data. The protocols
produced by thinking aloud are rich and dense data sources, and are accepted as a valuable
research tool for tracking the thoughts passing through short term memory. For these -
reasons, it was decided that a reviser’s decision to use one data source over another would
be better described if the subject performed a think-aloud than if the revised material were
inspected after the fact, and that the revisers’ strategies might be inferred accurately from
their observed actions and verbalizations.

A more extended description of protocol analysis and the think-aloud procedure,
and of the recommendations followed in the present study may be found in Ericsson and

Simon (1984 and 1993).
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The Lack of Research-based Revision Heuristics

In a 1983 presentation, Stolovitch reviewed much of the research associated with
formative evaluation and concluded with the thought that the step between obtaining
feedback data from learners and revision is difficult to control, partly because of reviser
effects. This seems surprising since it might be expected that instructional designers have
followed a similar training in the systematic approach, and would follow the same
procedures; that is, to collect feedback from experts and learners, obtain test scores, and
incorporate them into revisions. The concept of reviser effects is less surprising when
examination of the literature shows the lack of explicit revision heuristics and provides
instances of when revisers are assumed to be using their own intuition. Some key studies
of formative evaluation conducted over the past 25 years will be examined, and their
application to the present study will be summarized.

Early examples of formative evaluation were applied to the development of
programmed learning (e.g., Baker, 1970). More recently, examples of formative
evaluation have come from distance learning (e.g., Willis, 1993), multimedia (Reynolds &
Ehrlich, 1992), or computer software (Piette & Smith, 1991). Whatever the delivery
vehicle, there seems to be little change in the directive: collect data and use them to revise.
There is little evidence of the “set of empirically or theoretically based ideas” that Yelon
(1974) claimed formed the basis of the “intuition, insight, and a good dose of common
sense” (p. 292) that revisers might call into play.

The literature is replete with examples of authors commenting on the lack of a
revision heuristic (e.g., Briggs & Wager, 1981; Dick, 1980; Engler, 1976; Geis, 1987;
Kandaswamy, 1980; Henderson & Nathenson, 1977b; Thiagarajan, 1978). According to
Smith and Wedman (1988), “There are few guidelines, much less principles, to guide
revisions” (p. 15). McCormick (1976) deplored the lack of a revision model as a defect in
revision theory, and one which “renders much of the evaluation efforts useless” (p. 208).

It seems that such a heuristic has not been forthcoming because of the lack of empirical
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information about what revisers actually do when they revise. Although there is general

agreement on the superiority of materials revised according to formative evaluation
procedures, there is far less agreement on what processes cause this effect. Medley-Mark
and Weston (1988) suggested that the revisers’ interpretation of data and their subjective
abilities will affect the revisions they make. Saroyan & Geis (1988) noted that it is unclear
whether the improved text is produced by “intuition and personal skill, or a systematic use
of heuristics or procedures” (p 103). Two reasons for this may be that reviser behavior has
not been studied to any great degree, possibly because of the absence of effective research
tools, and that existing studies of reviser behavior have shown mixed results.

In general, studies have either focused on the type of data needed to inform
revisions, or on descriptions of the improvement in learning outcomes produced by various
feedback sources. Nevo’s (1985) study was one of the few to describe revisions based on
expert feedback but does not describe how the revisions were conducted. More
commonly, studies describe the influence of learner data on revision.

Rosen (1968) showed that results based on student data were better than those
based on intuition which, in turn, were better than unrevised materials. But while Rosen's
study attempted to control for the effects introduced by using different revisers, his
definition of revision as a process of adding information is not found elsewhere is the
literature. Kandaswamy, Stolovitch & Thiagarajan (1976) found a main effect produced by
the reviser, in that different evaluators produced revisions of different degrees of
effectiveness, and also that materials revised after learner verification were an
improvement. The novice revisers in Kandaswamy, Stolovitch, & Thiagarajan’s (1976)
study were specifically told not to use intuition. This constraint could cause problems for
an experienced reviser, if it is true that such a person incorporates personal knowledge,
called "tacit knowledge" or "connoisseurship” by Polanyi (1975), or if he follows
Nathenson and Henderson’s (1980) advice “to build up a personal ‘memory store’ of

revisions” (p. 161). Henderson and Nathenson (1977a) showed that revisions based on
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learner input, summarized by an instructional designer and used by a multi-disciplinary

tearn who were the original course developers, produced improved learning. McAlpine
(1990) and Duy (1990) both found that instructional designers reported that they based
many revisions on learner data when they were provided with only learner data.

In her study of graduate students who were asked to revise each other’s materials
based on rules, Baker (1970) noted that results on the revised materials had improved,
although the majority of changes were stylistic and not rule-based. Golas’s (1982) study
found that instructional designers used learner feedback and instructional editing guidelines
to produce revisions of equivalent effectiveness. Burkholder (1981) described successful
outcomes of using the Instructional Strategy Diagnostic Profile (ISDP) but did not describe
who did the revisions. Montague, Ellis and Wulfeck (1983) described the Instructional
Quality Inventory (IQI), which is similar to the ISDP, as being an effective rubric for
revision, and one which was easy to teach. Dupont (1980) and Dupont and Stolovitch
(1983) provided the only example of an empirical test of the revision guidelines developed
by Gropper (1975). They trained non-professionals in a version of Gropper’s model and
found that revisions using the model did not produce increased learning of objectives,
compared with versions revised using learner feedback.

McCormick (1976) found that non-professional evaluators closely involved with
the designers of an Open University course produced materials which improved learning by
basing their revisions on a combination of subjective student ratings and on their own
intuition. Some studies have shown that revision is an idiosyncratic process, depending on
the input of the reviser (Dick, 1968; Kandaswamy, Stolovitch, & Thiagarajan, 1976),
while some have shown consistency among revisers with expertise in the same domain
(Saroyan, 1989). Davidove and Reiser (1991) explained the lack of difference between
materials revised after instructional designer input and after teacher input by the fact that the

same instructional designer had implemented the revisions generated by each source of
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feedback. This suggests that the reviser influence was a factor, as well as the feedback

sources.

The only study identified as specifically addressing the question of which types of
feedback are used by experienced revisers is that conducted by Ciesla (1976). In this
study, revisers were also developers of the materials. They used feedback from ten
different sources and were asked to rank the sources with respect to their influence on the
revisions they had produced, disregarding their own intuition as a source. Overall
agreement among the seven revisers was low (41%), although the most influential source
of feedback data was reported to be the qualitative feedback from teachers and the least
influential was feedback from students. The instruction to disregard intuition was
acknowledgement of the presence of revisers’ own knowledge as an influence, but it is
difficult to see how this could have been controlled. It would also have been interesting to
have asked the revisers how much their own knowledge was a factor in decision-making,
assuming that self-reporting is an accurate estimate of the subjects’ actions.

Asking instructional designers to describe their usual behavior has not provided
useful insights. Burt’s (1989) survey of the usual practice of instructional designers
included questions, often taken as verbatim statements from textbooks, to investigate how
much they incorporated feedback data into revision. A significant number of Burt’s
respondents reported that they used subject-matter experts or peer reviews in addition to
learners in developmentally testing prototype instructional materials and that, as a general
strategy, they based revision on both the pretest and posttest data and on the comments
made by test subjects. But 34% then indicated that they revised based only on obvious
self-evident weaknesses; 11% claimed that they consistently followed a prescribed
algorithm or heuristic; and 6% said that they revised based on intuition. Yet, paradoxically,
68% of Burt’s respondents perceived that revision procedures are teachable.

The problem faced by professional revisers who are given contradictory data is

identified by Lefrere (1981). Thiagarajan (1978) notes that “contradictory suggestions
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from different experts (even from those in the same field) occur more frequently than one

can imagine” (p 137). Further, “different developers may come up with entirely
contradictory revisions (e.g., delete a paragraph vs. add more explanation to the paragraph)
based on the same learner feedback” (p. 140). Thiagarajan reports using a Delphi-like
technique for resolving contradictory proposals, but gives no more details.

Summarizing such a varied set of research results spread over 25 years has revealed
some common threads particularly relevant to the present study.

1. Few studies examine the actions of professional revisers, preferring instead to
train subjects specifically for the revision task being examined, or using the experimenter as
reviser. This conclusion in Baker and Alkin’s summary of research to 1973 was endorsed
by Nathenson and Henderson in 1980. They criticized several studies of novice reviser
behavior because the results were confounded by researcher bias and contained weak
evidence that the revisions were actually controlled by try-out data.

2. Few of the studies describe how the revisions were carried out, nor how the
actions of the revisers were observed. It is not surprising that textbooks contain few
instructions on how to revise, when research does not identify how revisions are effected.
If retrospective reporting is not to be trusted as a source of data, some other method of
tracking reviser behavior must be used. Now that the think-aloud technique is an accepted
data collection method, more insights into revisers’ procedures are possible.

3. While several studies examined various possible sources of feedback, none of
the studies investigated the case where revisers were given the opportunity to use data from
both experts and learners, including test scores. Thus, instructional designers adherence to
the injunctions that they are given in their training, and their selection of feedback data have
not been tested.

4. More important, while several studies tried to control for reviser input, or at
least note its intrusiveness, none of the studies reports that the revisers’ own input was

assessed or quantified in any way. Even if they are specifically told not to use their own
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intuition, it is difficult to imagine that the revisers’ bias or their personal knowledge could

be completely excluded. These components must surely be factors in all revisions.

This present study attempts to answer some of the issues not addressed by earlier
research. When professional instructional designers are studied, do they use feedback data
obtained from learners and experts when they revise? What decisions do they make
regarding the incorporation or rejection of various types of data? How do they deal with
contradictory data or data which conflict with their own personal knowledge? Do they
apply their own biases to the process of revision? Is their procedure for revision a
function of the revisers’ training or experience?

This last question is of interest in making the link between theory and practice and
leads to the question of what procedures the revisers were instructed to follow during their

" training. While much of the work on formative evaluation in the 1970s seems to have
focused on data collection, attempts to describe a revision heuristic have been limited. The
lack of empirical evidence for an accepted revision heuristic is reflected in the instructional
design textbooks produced since then. Consideration of the textbooks used in instructional
design courses, which might have been used by the subjects of the present study, provides

valuable clues to this connection between prescription and practice.

Textbook Prescriptions for Revision
Because Ely’s (1992) survey showed that “most professional education programs
preparing educational technologists do not offer a separate course in evaluation” (p.27), the
educational technologists who have been trained in instructional design have probably
learned a standard model of instructional design, based on the prescriptions given in one or
more textbooks. If they have not followed a course specific to evaluation, their training in
formative evaluation and revision must have come from these instructional design

textbooks.
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If revision is viewed as an ill-defined problem, it would be surprising to find a

revision algorithm prescribed in instructional design textbooks, and this proves to be the
case. Moreover, a review of 11 instructional design textbooks published between 1971and
1990, shows that little instruction was offered regarding the revision process (Le Maistre,
1991, summarized in Figure 4). Questions were developed to evaluate the extent to which
instructional design textbooks gave instruction on how to revise instruction. No pattern
occurs if the textbooks are arranged in chronological order; over a 19-year time span, no
major differences have occurred in the advice given by textbook authors to revisers. All 11
authors recognized the need for a revision step in materials development. All suggested
using learners to provide data to guide revision decisions, based on the long and proven
tradition of learner verification and revision in formative evaluation, but the need for expert
review was identified by only 8 of the 11 authors. Of the remaining three, the books by
Gropper (1975) and Popham & Baker (1971) are aimed at instructional designers and
emphasize the need for feedback data from learners. The last, by Dick and Reiser (1989) is
directed at practicing teachers, who would be unlikely to have either opportunity or
inclination to consult experts before they revise their instruction. Only 8 of the 11 texts
discussed revision as a clearly defined, well-articulated step, and this question’seems to be
the sieve which best discriminates among the revision suggestions given by the books
examined.

Seven of the eight textbooks which gave real attention to revision suggested an
instrument for collecting data, five going to the extent of proposing a method of organizing
and handling the data to prepare for the reviser, and six of the texts proposing a procedure
for revision. In general, this procedure followed the four-stage process described earlier as
the standard model, suggesting that revisions be done after each data collection stage.

Four books told the designer/reviser to trust his own intuition in making revision
decisions from the data provided, but one (Popham and Baker, 1971) strongly advised

against this. In their prescription for revision, Briggs and Wager (1981) echoed Baker
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(1974) in telling the reviser to assign priorities in advance. They suggested that “pretest

and posttest achievement scores are usually assigned the highest priority.” They gave no
instruction as to how to use the priorities once they are assigned. Dick and Carey (1985)
were more helpful than Briggs and Wager and advised revisers to “use the data, your
experience, and sound learning principles as the bases for your revisions” (p. 232)

While seven of the eleven books supplied case histories, only four of them allowed
for any practice and feedback. Finally, only three of the revision prescriptions were based
on a theory which is also described in the book, and only three texts suggested a need for
research on revision.

In 1991, Gustafson published a survey of instructional development models which
covers the 10 years after Andrews and Goodson’s (1980) survey. Ten of the 12 models
described in this survey refer to revision as a distinct step in formative evaluation. But an
update to the review of textbooks, based on five more texts published since 1990 and
shown in the last five columns of Figure 4, does not change appreciably the picture of
textbook instruction to students of instructional design. It should be noted that these later
books could only form part of the training of recently graduated instructional designers,
and that these recent graduates do not form part of the population under consideration in
this study.

It appears that instructional design textbooks, which are otherwise exemplary, are
weak in the area of revision. Even if they recognize that revision is a discrete and important
step in systematic materials development, authors are likely to give less instruction, practice
and feedback on this step in the process than in other areas. Prescriptions exist as to how
to collect data from learners on the effectiveness of teaching materials, and think-aloud
procedures have proved useful in collecting feedback from experts (Saroyan, 1989).
Designers are told that these data should be used to guide revisions, but there are few
suggestions as to how this should be done, with the exception of texts such as Gropper

(1975) and Dick and Carey (1991). Yet instructional designers are charged with revising



29
instruction on a daily basis. The Association for Educational Communication and

Technology lists “Generate specifications for revision based on evaluation feedback™ (p.
15) as one of its core competencies for a professional designer (Beery et al., 1981).

This analysis of textbook instruction in revision was conducted to find out how
much help is given by textbooks to neophyte revisers, and to provide an estimate of the
training received by the instructional designers who might be involved in the present study.
If their training may be summarized as the brief injunction to collect feedback data and use

this information to revise, what procedure do they actually follow?

Summary

The literature in this chapter was surveyed under four main themes. First, revision
was identified as an ill-defined problem, with similarities to the act of revision in
composition. Placing revision within the framework of human problem solving provided a
theoretical framework for the present study.

Second, establishment of a well founded theory base has meant that the
methodologies resulting from the theory could be applied to the research questions for this
study. The think-aloud technique was described and proposed as a useful strategy for
revealing the cognitive activity of problem solvers, notably those who were experienced in
the domain of problem under investigation.

Third, the instructional design literature was examined for research on the actions of
revisers. This revealed the need for research designed to observe the actions of
experienced instructional designers while they were in the act of revising. Such research
would be related to the training of instructional designers, when they are told to use
feedback from experts and learners, and should also be designed to examine the impact of

the revisers’ personal knowledge on their actions.

Fourth, to establish a profile of the training that might have been followed by the

community of experienced instructional designers, a selection of popular instructional
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design textbooks was examined for the information they gave regarding revision. It was

found that, with some exceptions, instructional design textbooks generally give little
information on how to revise. This might be explained by the lack of research already
identified in the third section of the review.

The next chapter will describe the design for the study and explain the methodology

used.
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CHAPTER 3: DESIGN AND METHOD

This study sought to investigate the actions of professional instructional designers
when they were asked to revise a module of self-instructional text. In one condition, with
feedback, revisers were presented with the results of evaluation from a variety of sources
recommended in textbooks: learner feedback (oral); learner data (test scores); expert
feedback (oral data), and were asked to revise the modules so as to produce an improved
version of the text. Revisers were not specifically told to use these data, nor forbidden to
apply their own knowledge base, so that all these sources could contribute to the revision.
In effect, subjects in this condition were asked to perform a “meta-evaluation”
(Kandaswamy, undated, cited in Nathenson & Henderson, 1980) of the suggestions they
were given, qualified by their own knowledge of instructional design and by their
experience.

In the second condition, without feedback, subjects were applying only their
instructional design knowledge and their previous experience in revision, presumably
based on the training they had received. Since no review data were available to them, they

were forced to act as both reviewers and revisers in the without feedback condition.

Design

The independent variable investigated in this study was the feedback condition,
which had two levels, with feedback and without feedback. The dependent variable was
the number of revision statements linked to each source of feedback data. The study used a
repeated measures design, with each subject given both levels of the feedback condition
(F1, with feedback, and F2, without feedback). To enable investigation of any
confounding of order effects with treatment effects, the design was counterbalanced with
respect to order of feedback (feedback first, at time T}, or feedback second, at time T?),

and subjects were nested within this order variable. This was necessary because no
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research exists to predict whether the provision of feedback during one revision will

produce a learning effect for any subsequent revision carried out in close time proximity but
without feedback, nor whether a data-free revision task affects subsequent choices among
data sources in later revision tasks.

Two modules were used (M1 and M?3), so that the feedback variable could be
investigated independently of the content of the modules being revised. The modules were
not randomly selected, for the reasons outlined below under “Stimulus materials”, but the
design allowed any effects produced by any differences in the modules to be identified. It
also controlled for individual preferences among subjects for data sources, or for
differences in inclination to use tacit knowledge. Each subject was self-matched across
treatments, thus reducing the minimum number of subjects needed. In view of this
economy, it was possible to assign two subjects to each of the four levels of module and

feedback (S1 through Sg).

In parenthesis notation, this design may be expressed as:

5,(Or, X0y, )X F,

where S, the subject, is nested with the order of administration (O) of two factors: OF, the
order of the feedback condition (with or without feedback), crossed with OpM, the order of
administering the module (M1 or M?), and T is the time of administration. This is all
crossed, in turn, with the two levels of the feedback condition, F.

This design is summarized in Table 1.
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Table 1.

Summary of Research Plan

Condition  Subject Time 1 ...then... Time 2
1 (S1, S2) Module 1 With feedback Module 2 No feedback
2 (83, S4) Module 2 No feedback Module 1 With feedback
3 (Ss, S¢) Module 2 With feedback Module 1 No feedback
4 (87, S8) Module 1 No feedback Module 2 With feedback
Method

Data collection for this study consisted of two phases. Phase 1 was the review
phase, involving the collection of feedback data from experts and learners, and phase two
was the revision phase.

In phase 1, two modules were selected for revision, according to criteria which will
be outlined. The modules were reviewed by experts and learners to provide feedback data
that could stimulate revision. Although the review phase of formative evaluation was not
the focus of the study, it was an essential first step before phase 2 could be started.

In phase 2, the design described above was implemented. Eight practicing
instructional designers (S} - S§) were randomly assigned to one of the four conditions
outlined in Table 1, and asked to revise the modules while thinking aloud. Their
verbalizations were tape-recorded by the researcher and a coresearcher, and the audiotapes
were transcribed and segmented. A coding scheme was developed to identify the revisions
and the source which had prompted the revisions, and the segmented protocols were

coded. The method is represented graphically in Figure 5. In addition to providing the
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Figure 5. Summary of method
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think-aloud data, each subject was told to write anything they wanted, and each was

debriefed during a retrospective interview.

Phase 1: Collection of Feedback Data

The design of this study involved the preparation of four different packages of
materials depending on the condition and time of administration. The first task was to
choose two equivalent modules of instructional material as stimulus material, and the
second was to obtain feedback data from experts and learners on each module.
Selecti f Stimulus Material

The three areas most directly involved in formative evaluation are the teaching
profession, the publishing industry and the training departments of large companies. Each
area develops materials which lend themselves to research in varying degrees. In teaching,
materials developed by teachers are constantly undergoing revision while they are in use.
Revision in stand-up teaching, more precisely called non-replicable instruction, introduces
confounding variables such as the performance and style of the teacher, and does not
readily lend itself to research. |

The present study avoided the problem of non-replicability by using written
materials. Replicable instruction, such as that found in publishing, training, or university
course materials is susceptible to research projects in a naturalistic setting. In publishing,
revisions are conducted on print material by the original authors or by professional editors
who are not usually trained in systematic materials development. In business and industry,
one of two cases usually applies. The training material may be systerriatically developed by
instructional designers who also revise the materials after testing and before they are used
on a large scale. Otherwise, the training material may be developed by a content specialist
in consultation with an instructional designer and revised by the instructional designer
before general use. In a university context, materials are frequently developed by
professors (content specialists) for a particular course. If they are subsequently revised,

the revision is performed by the original author.
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This last case, the development of materials for a university course, was examined

in this study, except that the authors gave permission for the modules to be revised by
instructional designers, so that the behavior of professional revisers could be examined.

The stimulus materials comprised two units of self-paced instructional material, part
of a collection of 28 such modules, totalling 153 pages, written by subject-matter experts in
chemistry as part of an introductory chemistry course for first year undergraduate students
in Arts or Science. The first module, M1, was called “The diet-cancer relationship”
(Fenster, Harpp, & Schwarcz, 1990b) and the second, M2, was called “Artificial
sweeteners” (Fenster, Harpp, & Schwarcz, 1990a).

The modules were not contrived for experimental purposes and did not constitute
“an intentionally sloppy prototype” (Thiagarajan, 1978, p.141). But although they had
already been used with several cohorts of learners, they had never been formatively
evaluated, and had not been professionally published. There appeared to be sufficient
flaws in format, layout and typography to consider them as draft materials.

Choosing university level materials provided a pool of learners to give feedback
data and access to experts familiar with the target population. The content of the modules
made it unlikely that revisers would have expertise in the subject matter of the materiz;ls
beyond that of any educated lay person, so that they would not bring subject-matter
expertise to the revision task, reflecting the situation common in their usual practice.

The modules were selected for their length (about 30 - 60 minutes of instruction)
and so as to be as alike as possible. The size of the modules was long enough to constitute
a valid learning task, yet short enough for experts and learners to review without fatigue.
Equally important, they were short enough for revisers to be asked to make revisions in
one session. Both modules were written by the same subject-matter experts, for the same
audience, and neither module acknowledged material adapted from other sources. The two

modules were as closely matched as possible. One module was 5 pages and the other 6

pages long. Both scored at Grade 14 on the Flesch-Kincaid test, with Reading Ease Scores
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of 37 and 38 respectively on the Flesch scale. Both were closely associated with diet,

rather than “pure” chemistry, so that it was appropriate to use dietitians as subject-matter
experts to review them. The learning task was essentially the same for both modules, since
both involved complex chemical names, and neither was based on case histories, as were
some other modules in the package. Finally, there were similarities in surface
characteristics; both included a chart, typographical errors, one illustration each, and the
same format. Counterbalancing the conditions under which the stimulus materials were
administered was planned to allow for any residual differences between the two modules.

That the materials have been developed by subject-matter experts represents a
common case in practice. The fact that they were not developed according to a systematic
design model is irrelevant to this study, whose focus is the actions of instructional
designers and the choices they make among data sources when they revise. As well, the
content of the materials is irrelevant, beyond the fact that it was unfamiliar content to the
subjects used as revisers in the study; it was the kind of feedback data (learner feedback,
test scores, and expert feedback) and the decisions prompted by these data that were of
interest.

Once the two sets of stimulus materials had been selected, it was necessary to have
each of them reviewed by learners and experts to provide revisers with feedback data. As
part of a programmatic series of studies in formative evaluation, feedback data had already
been collected on one module, “The diet-cancer relationship” (Rahilly, 1991; Israeloff,
1992, Tremblay, in progress). The researcher collected data on the second module,
“Artificial sweeteners.”

The collection of feedback data by different researchers may be seen as a limitation
to the validity of the data, but the concern of this study was the revisers’ selection among
data sources. In addition, care was taken to use matched procedures for collecting

feedback data on each module, to the extent of using the same script when talking to
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subjects at all stages of data collection for each module. These procedures will now be

outlined, and any differences between them will be noted. Further details of data collection
on “The diet-cancer relationship” may be found in the relevant theses.

Learner feedback: test data. Learners to provide feedback for both modules
were solicited so as to be as much like the target audience for the modules as possible; that
is, undergraduate students in either Arts or Science who were not majoring in Chemistry,
and who had not already taken the course for which the modules had been written.

A pretest and posttest were developed for each module. Since there were no
objectives provided with the modules, it was necessary to identify the key concepts to be
tested. A chemistry teacher, an instructional designer and a researcher read through each
module and highlighted the major concepts. Concepts identified by at least two of the three
were retained, and a researcher developed test items based on these concepts. Items were
pilot tested by five fellow researchers, and, in the case of “The diet-cancer relationship”,
also pilot tested by a representative group of learners. The tests developed for “The diet-
cancer relationship” consisted of 9 true/false pretest questions, matched with 9 alternate
form true/false posttest questions, with an additional 14 multiple choice posttest questions,
for a total of 23 questions. The test data for “Artificial sweeteners” consisted of a pretest of
8 true/false questions, and a posttest of 8 alternate form true/false questions and 15 multiple
choice questions, for a total of 23 in the posttest. The format and presentation to learners
of both teaching material and tests were identical for both modules. For “The diet-cancer
relationship”, 17 of 31 available sets of test scores were chosen at random. Seventeen
learners wrote the pretest for “Artificial sweeteners”, studied the materials and wrote the
posttest. The percentage of learners who were successful was calculated for each pretest
and posttest item in each module. Results for the pretests and posttests are given in Table

2.
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Table 2.
e Percentage of Learners Who Answered Items Corectly for the Pretest and

Posttest for Each Module

Item # Module 1 Module 2
n=17) (n=17)
Pretest Posttest Pretest Posttest
1 26 88 59 100
2 85 94 100 41
3 97 85 59 94
4 79 94 41 94
5 65 53 59 65
6 44 79 71 65
7 74 79 29 76
8 47 47 71 76
9 38 85 76
10 82 47
11 79 71
12 68 76
13 44 41
14 94 35
15 79 59
16 91 76
17 91 ' 71
18 71 71
19 35 88
20 88 ‘ 59
21 76 82
22 88 76
23 100 88
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Learner feedback: oral data For both modules, oral comments were collected

from learners under three conditions: a single learner (n=1); a pair of learners working
together (n=2); a small group of learners working together (n=5). After writing the pretest,
each group was instructed to learn the materials as well as they could and to make any
comments, positive or negative, regarding the modules as they went through, so that their
comments could be audiotaped. After they had finished the posttest, these learners were
debriefed according to an agenda developed from their comments while they were working.

For “The diet-cancer relationship”, oral comments were transcribed verbatim,
segmented, and coded (see Rahilly, 1991). For “Artificial sweeteners”, the researcher
listened to the audiotapes and extracted comments of the sort coded by Rahilly as problems
identified; evaluation statements, both positive and negative; revision suggestions, since
these statements provide the most information to the reviser. The script used by the
administrators for greeting learners, giving task instructions, clarifications and thanks was
identical for each module (see Rahilly, 1991, Appendix B, for these scripts). Strict
attention paid to these procedures helped to ensure that data sets were equivalent for the two
modules. Comparison of the feedback data showed that there were comparable numbers of
statements coded as problems, evaluations and revisions for each module, and provided
further evidence for the fact that data collection methods were parallel, and that the two
modules were similar.

Expert feedback: oral data. The feedback data provided by expert reviewers
were the subject of two theses in the program of research on formative evaluation
(Israeloff, 199‘2, Tremblay, in progress), so that feedback data existed from experts for the
modul¢ “The diet-cancer relationship.” Six experts provided review data for “The diet-
cancer relationship.”" The three subject-matter experts (SMEs) were practicing therapeutic
dietitians, each of whom had post-baccalaureate certification, belonged to the professional
corporation and had more than eight years related work experience. The three audience

experts (also called target population experts, or TPEs) were university teachers who had at
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least five years teaching experience with the type of learner for whom the materials were

intended. All reviewers had previously reviewed instructional materials.

Reviewers were instructed to read through the materials aloud and to make any
comments regarding the content of the materials and its appropriateness for the intended
learners. They were told to say aloud any thoughts that occurred to them and any
comments that they wrote down. They were prompted by the administrator if they stopped
thinking aloud. The think-aloud protocols for “The diet-cancer relationship” were
transcribed and segmented and coded in the same way as the learner feedback had been
processed. Ambiguities during the think-aloud were clarified during a debriefing session.

To collect feedback on “Artificial sweeteners”, this data collection process was
replicated by the researcher. One subject-matter expert and one target population expert
whose qualifications matched those of the six reviewers already described were used. The
same procedure was followed and the same script used in communicating with the
reviewers. The researcher identified comments made by these two experts which fell into
the categories identified by Israeloff and Tremblay as problems identified, evaluation
statements, both positive and negative, and revision suggestions, because of their
usefulness to revisers. The frequency of segments in each of these codes was graphed for
the 6 reviewers for “The diet-cancer relationship” and for the two reviewers of “Artificial
Sweeteners” The graphs were compared in order to choose one subject-matter expert and
one target population expert from “The diet-cancer relationship” whose pattern of data
resembled most closely the data from the expert reviewers for “Artificial sweeteners” (see
Figure 6). |

This figure shows the problems identified (PI), problem elaborations (PE), problem
reiterations (PR), evaluation statements (ES) and revision suggestions (RSG) made by the
target population expert and the subject-matter expert selected from Module 1 (Module 1

TPE and Module 1 SME) and the same segments for the reviewers for Module 2 (Module 2
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TPE and Module 2 SME). The small number of revision suggestions made by the subject-

matter expert for Module 1 should be noted.
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Figure 6. Comparison of reviewers for Module 1 and Module 2

In summary, this procedure was used to produce parallel data sets for the two
modules under investigation, and contained as many safeguards as possible to ensure the
equivalence of the feedback data for each module. Learners, subject-matter experts and
target population experts provided information appropriate to their abilities, specifically, for
each module:

1. Learner feedback (oral). Oral comments from concurrent verbalization during
the learners’ reading of the text, and oral comments made during the debriefing;

2. Learner feedback (test scores). Pretest and posttest scores on a criterion test

constructed for the study and composed of criterion items linked to major concepts in the

module;
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3. Expert feedback. Comments on content and appropriateness made by a subject-

matter expert (abbreviated to SME) and an audience expert (also called a target population
expert, or TPE) who were audio-taped while they were thinking aloud, and during a
debriefing session.

Further detail on the expert review studies may be found in the relevant theses.

The data produced by each of these reviews from learners and experts were
synthesized by the researcher, and prepared for the revisers’ use. This will be described in
detail under “Materials for gathering revision data.” It should be noted that the input of
instructional designers was deliberately omitted from this review phase so that such data
would not contaminate the input of instructional designers during the revision stage.

Assembling the packages of materials was the last stage in phase 1 of the data

gathering. In phase 2, the modules were revised, and this stage will now be described.

ision of M

Subjects Used Revi

The revisers were eight instructional design practitioners, whose training had
involved instruction in formative evaluation, and whose jobs involved revision of print
materials. Instructional designers, rather than writers, or the original authors, were used as
revisers, since instructional designers are trained in the process of using feedback data for
revision, and since there is evidence that neither professional writers (Graves & Slater,
1991), nor the materials’ original developers (Nathenson & Henderson, 1980) are the best
revisers. The think-aloud method proposed for collecting data is time-consuming, and
produces a large and detailed body of oral data for analysis. For these reasons, the number
of revisers was limited to eight, although the design maximized the effect of a small number
of subjects. The criteria for selection of the subjects (i.e., trained and experienced

instructional designers) allowed conclusions to be drawn for this population.
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Solicitation of subjects. A list of 14 potential subjects was generated by peer

nomination from other experienced instructional designers. All subjects met the following
criteria:

1. Subjects had academic training in instructional design, and each had a degree in
instructional design. While different university programs emphasize different aspects of
the instructional design process, the attainment of a degree in the area suggests a common
level of expertise and a commitment to basic principles of the systematic design process,
specifically for this study, the prescription to use feedback data to make appropriate
revisions.

2. Subjects had practiced instructional design for at least 5 years. While many of
the existing revision studies have attempted to train novices in revision, this study was
designed to examine the actual practice of experienced revisers. Expertise in revision is
difficult to define, since there is no specific training for revisers beyond the regular training
of an instructional designer. But, based on the content of standard textbooks (Le Maistre,
1991), this training includes the injunction to revise materials based on formative evaluation
data. It was assumed that since expertise improves with practice, five years of experience
would probably assure an appropriate level of competence.

3. Subjects were all actively engaged in development projects that included
formative evaluation and revision. Since all subjects were either employed by large
companies or self-employed as consultants, this criterion was also met.

Potential subjects were telephoned and asked for their help in a research project
investigating the revision of print materials under different conditions. They were told that
they would be required to verbalize their thoughts while revising, that there would be two
sessions of between two and three hours each, and they were offered an honorarium for
their participation. The first eight instructional designers reached by telephone agreed to
participate, and confirmed that they met the minimum criteria for participation. A

retrospective interview after the second session allowed the researcher to explore specific
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features of each reviser’s training. Profiles of the subjects will be described in Chapter 4 as

part of the results of the study.
Pr r
Qutline of procedure. The eight subjects were randomly assigned to one of

four conditions, the assignment being predicated by the order in which the subjects were
reached by telephone. When they arrived, subjects were greeted by two administrators (the
researcher and a coresearcher) and given a folder of materials whose contents depended on
the condition under investigation. Formative evaluation is traditionally considered to be an
iterative process, and models of instructional design advocate collecting feedback and using
it for revision at each stage of materials development. While ideally, revisers should be
given data from different sources at various stages of the development of materials, so that
revisions may be made sequentially (e.g., Baker, 1974), practical constraints mean that this
is rarely followed in practice (Dick & Carey, 1990; Dick & Carey, 1991). In this study,
revisers were provided with all feedback data at once during the “with feedback™ condition,
partly because this is often the case in reality, and partly to force the reviser to be selective
and to prioritize, since this is a focus of the research questions.

The researcher explained the contents of the folders, and subjects were instructed to
think aloud while they worked through materials in the order presented in Table 3. Juice
and snacks were available to subjects, who were told that they could take a break in the
think-aloud whenever they chose. If the subjects seemed to be tiring, losing concentration,
or becoming overwhelmed by the task, the researcher suggested that it was time for a
break. During these breaks, the administrators took care that conversation did not allow the
~ subject to lose the thread of the task, but that the subject did not make any comments
specific to the task either. After the think-aloud, subjects were debriefed and asked for

demographic information.
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Materials for gathering revision data. Packages of materials were

assembled for the revisers and for the administrators. The contents of these packages
varied depending on the condition employed, but were consistent for each subject within
each condition. The researcher used prepared scripts for each session, and the only
variations in the scripts were caused by the different treatment levels of feedback and time
of administration. Because of the different levels of treatment involved, this produced
several different versions of each script, resulting in a large package of materials. The
package of materials is summarized in Table 3, where:

A refers to the contents of the administrators’ packages,

S refers to the contents of the subject’s package,

M1 is module 1: “The diet-cancer relationship”,

M2 is module 2: “Artificial Sweeteners”,

T1 and T2 refer to the first and second sessions,

w means the with-data condition, and

n the no-data condition.

Appendix B contains copies of the materials in the different packages, labelled according to
the code in Table 3. For conciseness, several components have been compressed on to one
page. Not all versions of the draft materials are included. This will be noted where
appropriate.

The experimental procedure will now be described, using each component of the
packages and its function as an outline.

1 Script for icebreaker (A only). At the first sessioﬁ, subjects were thanked for
their participation, told that the study was part of an ongoing research project on formative
evaluation and that this piece of the project would investigate how instructional designers
revised under different conditions. They were reminded that they had agreed to revise one

module in this session and one in the next [component 1 (T1)].
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Table 3
Summary of Materials Packages for Each Condition, Labelled as in
Appendix B
T1 (w) T1 (m) T2 (w) T2 (m)
To: with feedback no feedback with feedback no feedback
A Script for icebreaker 1(T1) 1(TD) 1(T2)w 1 (T2)n
A,S Summary of activities 2(TD) 2 (T1) 2(T2)w 2 (T2)n
S Consent form 3(TD) 3(T1)
A,S Task description 4 (Thw 4(Tl)n 4 (T2)w 4 (T2)n
A Check for understanding 5 5 5 5
A,S What is the think-aloud? 6 6 6 6
A Warm-up instructions 7(T1) 7 (T1) 7(T2) 7 (T2)
S  Think-aloud practice 8 (T1) 8 (T1) 8 (T2) 8 (T2)
S  Working copy of module 9 (M1/M2) 9MI/M2) 9MI/M2) 9 MI/M2)
S  Original draft of module 10 (M1/M2) 10 M1/M2) 10 M1/M2) 10 M1/M2)
S  Draft + expert feedback 11 (M1/M2) 11 M1/M2)
S Draft + learner feedback 12 (M1/M2) 12 M1/M2)
S SME qualifications 13 M1/M2) 13 M1/M2)
S  TPE qualifications 14 M1/ M2) 14 M1/ M2)
S Leamer characteristics 15 M1/M2) 15 M1/M2)
S Pre/posttests 16 M1/M2) 16 M1/M2)
A Prompting words 17 17 17 17
A Tracking sheet 18 M1/M2) 18 M1/M2) 18 M1/M2) 18 M1/M2)
A Debriefing script 19 (Tl) w 19(T1)n 19 (T2) w 19(T2)n
A Goodbyes 20 (T1) 20 (T1) 20 (T2) '20 (T2)
S Honorarium receipt 21 (T2) 21(T2)
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At the second session, subjects were thanked for returning, reminded about the

research project and told that the conditions were slightly different; that they would be
given feedback data [1 (T2) w], or that there would be no feedback [1 (T2) n], depending
on which level of feedback had been involved in the first session.

2 Summary of activities (A and S). At the first session, all subjects were asked to
read a short summary of the activities [2 (T1)]. During the second session, the summary
vaﬁed from the first session only if there was feedback [2 (T2) w], or if there was no
feedback [2 (T2) n] during the second session.

3 Consent form (S), Subjects were asked to sign the consent form [3], if they
agreed to what it said.

4 Task description (A and S). There were four versions of the task description [4
(T1) w, 4 (T1) n, 4 (T2) w, and 4 (T2) n]. Each one contained the same first paragraph,
namely:

This unit has been developed for use in a first-year chemistry course for both Arts

and Science students who are not majoring in chemistry. The original draft was

written by a subject-matter expert who is also a teacher. This person is dissatisfied

with the effect of the materials on students. You are being brought in as a

consultant to revise the unit. Please make any revisions that seem necessé.ry to

you.

The “with feedback” condition then explained that learner data were provided on
green paper, and expert data on yellow paper. Each version also contained a brief
introduction to the think-aloud procedure. Subjects were asked to read this silently and to

ask for any points of clarification.

3 Check for understanding (A), When subjects affirmed that they had read the
task description to their satisfaction, they were asked: “Now that you’ve read the
instructions, would you please tell me your understanding of the task?” [5]. It will be

noted that “revision” was not defined for the subject. Since it is known that problem-
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solvers solve the task they represent for themselves (Flower & Hayes, 1980, p. 22), it

seemed important to have revisers express the problem for themselves, while still allowing
the researcher to clear up any gross misunderstandings of the task, before allowing the
subject to proceed. This procedure, combined with a similar question during the
retrospective interview, also allowed the researcher to check the stability of the task
definition across the duration of the task. Asking the same two questions at each session
allowed the same stability check across the two time conditions.

6 What is the “think-aloud”? (A and S). At each session, subjects were asked to

read a page of information on the think-aloud process [6] and allowed to ask any questions.

] Warm-up instructions (A), Subjects were given oral instructions [7 (T1) and 7
(T2)] about how they were expected to think aloud.

8 Think-aloud practice (S). It has been shown that subjects perform better during
a think-aloud task when they are given the opportunity to practice beforehand (Ericsson &
Simon, 1980; Flaherty, 1984). The warm-up exercise should allow subjects to practice
listening to their own voices and should comprise a meaningful task, and various tasks
have been used in this program of research (Duy, 1990; Israeloff, 1991; Saroyan, 1989;
Tremblay, in progress). For this study, it was decided to ask subjects to perform a
revision task on text similar to the actual stimulus materials. Two modules (“Monosodium
glutamate” and “Preservatives™) were sélected from the same package of materials as the
modules that subjects would subsequently revise, and the first page of each of them was
reproduced in the same format as the subjects would see during the actual task.

Subjects were told that on the actual task, they would take as much time as they
needed, but the practice would be restricted to 3 minutes. This allowed the researcher to
estimate the subject’s level of comfort with the process and to allow extra time, if
necessary, or to stop the practice sooner. During the practice, the researcher was also able

to coach subjects who were uncomfortable with the task.



50
During the first session, subjects practiced thinking aloud on “Monosodium

glutémate” [8 (T1)], and were offered “Preservatives” [8 (T2)] for the second session, if
they felt they needed a refresher in the technique. None of them chose to use it, and the
researcher did not press the offer, as the two sessions were close enough for each subject
that it was unlikely that they had forgotten the technique.

9 Working copy (S). Subjects were given a copy of the module [9 (M1) or 9
(M2)] printed in the centre of legal size paper, oriented in landscape layout to allow them
space around the text for making any annotations that they chose. (This does not appear in
Appendix B).

10 Original draft of module (S), Subjects were also given a copy of the original
module [10 (M1) or 10 (M2)] so that they could see the actual materials given to students
and could make any comments on layout and presentation that would not be apparent from
the working copy.

11 Draft with expert feedback (S), The text of each module was printed in the
centre of legal size paper, oriented in landscape layout, and the identified comments (i.e.,
evaluation statements, problems, possible revisions or statements of knowledge) were
printed on either side of the text. Subject-matter expert comments were printed in the left
column, and target population expert comments in the right column. The module had no
explicit objectives to which comments could be referred (as recommended in Dick & Carey,
1991), so each comment was located alongside its referrent line. When reviewers referred
to specific words of the text, these words were identified with an asterisk. General
comments from the expert reviewers were inserted at the end of the modulg . The only
editing of comments was done for the sake of brevity. These data were reproduced on
yellow paper [11 (T1) w, and 11 (T2) w]. (N.B.: These and all other materials originally
presented to subjects on legal size paper have been reduced to quarto size for inclusion in

Appendix B).
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12 Draft with learner feedback (S). The text of each module was printed in the

middle of legal size paper, in landscape layout. Pretest and posttest success rates were
recorded as percentages for each question and were printed in two columns to the left of the
text and alongside the relevant passage being tested. Learner comments were aggregated
and printed to the right of the text alongside the relevant text. Specific words being
addressed in the comments were identified by an asterisk and where more than one learner
had made the same comment, the number was noted in parentheses. General comments
from the learners were inserted at the end of the module. This draft was reproduced on
green paper.

The choice of colors for feedback data was arbitrary, but the use of color was
deliberate, to make it easier for subjects to organize the large quantity of paper involved in
the “with data” condition [12 (T1) w, and 12 (T2) w].

13 SME qualifications (S). The qualifications and data collection method for the
subject-matter expert (SME) were copied on yellow paper and provided for revisers to
consult [13 (T1) w, and 13 (T2) w]

14 TPE qualifications (S), The qualifications and data collection method for the
target population expert (TPE) were cbpied on yellow paper and provided for revisers to
consult [14 (T1) w, and 14 (T2) w].

15 Learner characteristics (S), On green paper, revisers were given information
on the learners, and on the methods of collecting test data and oral data [15 (T1) w, and 15
(T2) w].

16_Pre/posttests (S), Each test was copied and provided for revi§ers [16 (TD) w,
and 16 (T2) w].

17 Prompting words (A). A list of prompting phrases [17] was prepared for the
researcher’s use to encourage verbal production from the subject. If the reviser stopped
talking for more than 10 seconds, the researcher prompted with the first phrase, and could

go down the list using successively stronger prompts if silences continued.
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18 Tracking sheet (A), Both researchers had a tracking sheet, modified from Duy

(1990), and based on the working copy [9] given to the revisers. Using the same format as
the revisers’ working copy made it easier to record the location of the revisers’ written
comments, highlightings or underlinings, and page turnings. In the “with data” conditions,
the tracking sheets had four columns drawn on the right hand side so that the researchers
could track reviser references to test data, learner comments, SME comments and TPE
commehts [18 w]. In the “without data” condition, the tracking sheet [18 n] was identical
with the revisers’ working copy. The tracking sheet provided part of the agenda for the
retrospective interview. (This does not appear in Appendix B).

19 Debriefing script (A). There were four versions of the debriefing script for the
retrospective interview, depending on the levels of feedback and time [19 (T1) w, 19 (T1)
n, 19 (T2) w, 19 (T2) n]. Each debriefing session began with a period of clarification and
elaboration of points made by the reviser during the think-aloud, prompted by the notes
taken on the tracking sheets by both administrators. This compensated for the absence of
probing during the think-aloud. Each version then included questions to focus the reviser
away from the task just completed and towards his usual practice, and then to compare the
two tasks, making reference to the individual data sources in the “with data” condition [19
(T1) w and 19 (T2) w]. This would allow a later comparison of each reviser’s actual
practice with his perception of the procedure he usually followed, since there is evidence
(Duy, 1990) that revisers do not accurately estimate the attention they pay to each data
source.

All debriefing sessions asked revisers to report any problems they had experienced
and to rate their familiarity with the materials and the audience. To find oﬁt if their task
definition had changed during the revision, they were asked to answer the question “If you
g0 back to the office and have to describe this task to a colleague, how would you describe
the task you’ve just completed?” They were given the opportunity to give general opinions

and to ask any questions about the research. In the first session, if these questions
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compromised the research design, they were noted and deferred until after the second

session. Debriefing during the second session ended with questions relating to the
revisers’ training, experience, commonly used reference materials, and professional
affiliations [19 (T2)]. Answers to these questions supplemented the information obtained
during the telephone solicitation of subjects and verified that the criteria for participation
had been met.

20 Goodbyes (A). Revisers were thanked for their participation and either the
second appointment was confirmed [20 (T1)], or they were given an honorarium [20 (T2)].

21 Honorarium receipt (S). After the second session, revisers were asked to sign
a receipt to acknowledge receipt of a cheque for the honorarium [21].

To summarize the contents of each package of materials:

The subject’s package comprised: Summary of activities, consent forrﬁ (T1 only);
Task description; What is the *“think-aloud”?; Think-aloud practice; Working copy of
module; Original draft of module; Draft with expert feedback (with data condition only);
Draft with learner feedback (with data condition only); SME qualifications (with data
condition only); TPE qualifications (with data condition only); Learner characteristics (with
data condition only); Pretest and posttest (with data condition only); Honorarium receipt
(T2 only).

The administrators’ package comprised: Script for icebreaker; Summary of
activities; Task description; Check for understanding; What is the “think-aloud”? Warm-up
instructions; Prompting words; Tracking sheet; Debriefing script; Goodbyes.

Packages of materials were prepared ahead of time and placed in different folders
for each session. Care was taken to organize the materials as carefully as possible, partly
because of the complexity caused by the different instructions for different conditions, and
partly to make it easier for the subjects to understand the large amount of material in the

“with data” condition.
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Equipment. Each session was audiotaped with two tape recorders using

professional quality PZM microphones. The times for turning or changing tapes were
staggered so that subjects were not required to pause during the think-aloud, and comments
missed on one tape were available on the other. During tape changing, one researcher
continued the tracking while the other changed tapes.

Role of researcher: during the revision task. The researcher sat at a 90°
angle to the reviser so that the reviser’s actions could be noted as unobtrusively as possible.
The researcher audio-taped comments made by revisers during the think-aloud to provide
verbal protocols for later analysis, and also tracked the revisions on the tracking sheets by
marking when data sources were being consulted and noting any unclear comments made
by the reviser. The location of these unclear comments was marked and formed the agenda
for the first part of the retrospective interview after completion of the revision task. These
uses of the tracking sheet provided later verification of the information provided by the
think-aloud process. The researcher verified at the outset that subjects had understood task
instructions, and answered questions regarding the task during the think-aloud, if the
questions were hindering the progress through the task. If pauses in speech production
were longer than ten seconds, the researcher reminded revisers to verbalize their thoughts
continuously. Otherwise, subjects were not prompted, and researcher comments were
verbal or non-verbal expressions of encouragement and support, such as “Uh-huh”, “OK”,
“I see”, or nodding of the head.

Role of researcher: after the revision task, After the think-aloud, the
researcher conducted a retrospective interview to debrief the subjects to clarify any of the
comments made during the think-aloud, to ask subjects their usual revision practice, and to
give the subjects an opportunity for more general comments. The agenda for the first part
of the debriefing was developed from notes taken on the tracking sheets during the think-
aloud process, and was designed to fill omissions and clarify ambiguities. In the second

part of the debriefing, the researcher followed a script of questions to ascertain the subjects’
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usual practice and perception of the task just completed. In addition to this, the second

session for each subject ended with an examination of the subject’s background and
credentials, and gave subjects the opportunity to ask any questions relevant to the study.
Role of coresearcher. Another member of the research team acted as
coresearcher and assisted in data collection. The coresearcher sat across a large table from
the reviser to monitor the tape recorders and microphones and to change tapes. He also
tracked the revisions, following the same procedure as the researcher, and comments noted

by the coresearcher formed part of the agenda for the retrospective interview.

Data Analysis
Transcription. The think-aloud data from the eight subjects were transcribed

verbatim by qualified transcribers, and each transcript was checked for accuracy against its
audiotapes by the researcher. Verbatim reading of the text was enclosed in quotation marks
(““). Hesitations were marked with two dashes (--). Pauses corresponding with subjects’
speech bursts were punctuated with a comma (,), and longer pauses were marked with an
ellipsis (...). Emphasis was added with boldface type. When the subject wrote anything,
the comment was underlined, and when it was impossible to understand what was being
said, asterisks were used (***). After the transcript had been corrected by the researcher,
there were few such gaps, representing, at most, a one- or two-second break in the text,
often associated with some movement close to the microphone.

Segmenting. The transcripts were then segmented into “meaning units” (Rahilly,
1991), using the following definition of a segment:

A segment is a meaningful unit which may include a tensed (conjugated) verb, a

participle, an infinitive, or an understood (implied) verb and any bound adjuncts.

Bound adjuncts are phrases (subject and complete verb absent) or clauses (subject

and predicate present) beginning with a preposition or a subordinate conjunction
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which modify or add meaning to the unit or segment (Rahilly, Weston, McAlpine,

1991, p.2).

This definition has proved useful in producing segments containing one main idea,
which may subsequently be coded, yet it is not so restrictive that ungrammatically
expressed (but theoretically important) ideas are lost. It was found to be helpful to have a
rationale for segmenting established a priori, and made it easier to accommodate the various
speech idiosyncracies of the subjects. Segments were marked with a double slash (//), each
segment was typed on é new line, and each segment was numbered.

Stability of the segmenting was checked by resegmenting the protocols after a gap
of at least three months. In typical transcripts of 800 - 1200 segments, no more than 20
segments were ever changed. Most commonly, these were changes where the original
segmenting had been too fine grained, and two fragments needed to be combined to satisfy

the definition of a segment.

Coding.
Development of coding scheme

Coding schemes reflecting the problem-solving nature of revision (Hayes, 1989)
have been developed during the present program of research (Saroyan, 1989; Duy, 1990;
Rahilly, 1991). These existing schemes were used as a basis, and modified to answer this
study’s particular questions, while staying within the parameters of the program of
research, and maintaining a firm theoretical base. Since the existing coding schemes are all
based on the assumption that revision is a problem-solving task, where the reviser conducts
a search through the problem space, Newell and Simon’s (1972) problem space model was
used as a basis for developing codes (see Chapter 2, especially Figure 1 for details). The
codes will be elaborated in the next section.

Onekprotocol from the “without data” condition and one from the “with data”
condition were selected at random and coded using the previously developed coding

scheme. Gaps in this scheme emerged, and new codes were developed to reflect the
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requirements of the study, taking care not to be swayed by the idiosyncratic syntax of each

subject. Seventy-two codes were necessary to account for all the types of segments in the
protocols.

To assist in the coding process, and to make it easier to train coresearchers for
checking coding reliability, a flow chart was developed (see Appendix C), and used as a
job aid. Difficulties in coding caused by idiosyncratic speech patterns of the revisers were
overcome by constant back reference to the problem space as the theoretical base for the
coding scheme. In addition, a dendrogram (Krippendorff, 1980) was developed to cluster
codes which were closely related and thus serve as a taxonomy (see Appendix D).

Coding of all tapes was done while listening to the audiotapes of the think-alouds,
so that “non-linguistic data” (Jones, 1987) from the tapes could be used to aid the process.
These data were often voice inflections, such as those denoting sarcastic comments which
might otherwise have been wrongly coded.

Coding scheme

This coding scheme contained four major categories based on the stages of Newell
and Simon’s (1972) problem space model described in Chapter 2, namely, recognizing the
existence of a problem, evocation or construction of a problem space, selection and
application of operators, and evaluation of new knowledge states. The codes of interest in
this research were those relating to selection and application of operators. To accommodate
all the segments, it was necessary to add two other categories of codes: Theoretically
irrelevant or conversational units, and codes representing actions taking place outside the
revision problem space.

The coding scheme will now be described, using examples from the protocols. For
each example, the following information is given: the code assigned to the segment; the
subject’s identifying code and the session number; the segment number; the segment. For

example,

ES+ S4T1 145 | kind of like the style of that paragraph. //
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represents a positive evaluation statement (ES+), made by subject S4 in the first session

(T1). The segment number is 145, and the segment being coded is “I kind of like the style
of that paragraph.”

For some examples, nearby segments are quoted in order to clarify the example.
References to Saroyan, Rahilly, Israeloff and Tremblay indicate previously developed
codes. More information on these codes may be found in the relevant theses.
Recognizing the existence of a problem
E i m - + (4 Sarovan)

A segment which refers to the reviser’s judgments about the text. The result of a
comparison between the current state and the goal state. This category represents negative
comments which do not explicitly state the source of the problem (ES-), neutral (ES) or
positive (ES+) statements, and expressions of preference, judgement, internal feelings and
observations expressed by the subject. When these statements are negative, they may
subsequently lead to a problem identification or revision statement. When they are neutral
or positive, they do not constitute a problem, since there is no difference between the

observed and goal states.

Examples:
ES+ S4T1 145 | kind of like the style of that paragraph. //
ES+ 146 It's sort of getting me hooked a little bit. //

BS S5T2 294 I'm not saying it's right or wrong, //
ES 295 I'm just saying it strikes me, that it's slightly different.//

ES- S7T1 460 | think Aach! This isn't worth fixing//

When an evaluation statement contains explicit reference to a problem with the
instructional materials, it is coded more specifically as a problem identification, and is

further coded to identify the data source initiating the problem.
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Problem Identification (P1 (Saroyan revised by Le Maistre)

g A segment which contains explicit reference to an observed problem with the

instructional materials, and is initiated by the reviser.

Examples:
Pl S4T1 131 Since my interest in this is sort of more as a consumer

than anything else, I'd like to know why the stuff -- why
cyclamate has been banned. /

Problem initi P (Le Maistre)
| A segment which contains explicit reference to an observed problem with the

instructional materials and is initiated by a comment from the subject-matter expert (PIS);

from the target population expert (PIA); from the learners (PIL); by the test scores (PIT); or

by more than one source (PID).

Examples:

PIA S1T1 1370 Well, | think that's a little too strong; but, it's -- mostly |
agree. // '

S6T1 799 Now, she's getting at what they need to know. What would
they want to know. //

PIS 800 And she's -- in a roundabout way, saying that this isn't
useful information. //

PIL S4T2 718 They don't understand trans. //

PIT S4T2 628 But, in terms of making changes based on post-test, there
are some things -- the fact that the questions that are a
little more indirect or a little more conceptual, were badly
-- there was lower rate of success on -- on those
questions, leads me to believe that, on the one hand,
students are reading this from -- from memory. //

PID S7T2 1675 because I've just noticed that the experts didn't like ... that
last paragraph on page 4 //

Problem corroborated by data (PCS, PCA, PCL. PCT, PCD) (Le Maistre)
A segment which contains explicit reference to an observed problem with the

Q instructional materials and is corroborated when the reviser subsequently reads a comment
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from the subject-matter expert (PCS); from the target population expert (PCA); from the

learners (PCL); by the test scores (PCT); or from more than one source (PCD).
Examples: '
PCA S7T2 281 Hey, that's what | thought too when | first read it! //

PCS S5T1 746 And | think the subject-matter expert refers to it, //
(this was the only example of this code)

PCL S1T1 178 they questioned that word being there too.--//

PCT S5T1 1047 | think that is what | was talking about, the whole problem
of how it's presented as very U.S. and people aren't -- //

PCD (there were no examples of this code)

Problem identifi i A, PD DD (Le Maistre)

A segment which contains explicit reference to an observed problem with the
instructional materials and is identified by the reviser in contradiction to a comment from
the subject-matter expert (PDS); from the target population expert (PDA); from the learners
(PDL); by the test scores (PDT); or by more than one source (PDD).

Examples:

PDA S1T1 904 |think they're going to get bored if it's presented this way.
/1

PDL S7T2 1008 well, they didn't pick out the fact that there was three in
there. //

S6T1 785 And she says, “it's a very important point”; /
PDS 786 but, nobody understands what it means! /

PDT S3T2 574 it's quite a high percentage of people got the answer to the
question even though it is very, very dense. 79% // (this
was the only example of this code)

PDD S7T2 646. Oh, well, nobody else had problems with that, just me. //
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Problem rejectin (Le Maistre)

A problem identified in the data is rejected by the reviser. The rejected problem
may be identified by the subject-matter expert (PRS); by the target population expert
(PRA); by the learners (PRL); by a test score (PRT); or by more than one source (PRD).
Examples:

PRA S3T2 1001 I|don't know why he's isolated selenium and not beta

carotene, unless we're really going into details on what all
those things are...//

PRS S5T1 763 | think that's a gratuitous comment, in this case. /
PRL S1T1 497 I'm not sure that this sentence in unclear, //
PRT (there were no examples of this code)

PRD (there were no examples of this code)

Problem elaboration (PE) (Rahilly, revised by Le Maistre)
A segment enlarging on an identified problem. These are always associated with a
problem identification statement; usually following it, but occasionally preceding it, and

acting as a lead-in to the actual problem statement.

Examples:
Pl S8T2 525 All of this stuff, | am questioning on it. //
PE 526 | don't know what it is doing there, | guess, basically. //
PE 527 | can't assimilate that in any meaningful way at all. //
m reiteration (P (Rahilly)

A restatement of a previously identified problem, usually, but not always in the

same words as the problem identification.

Examples:
Pl 85T1 321 I'm sitting here in 1992, going so, what happened? //
PR 330 Because, I'm saying, okay, this is already old; //
PR 332 In the first paragraph, that sets me off, that this is out of

date. //
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Evocation or construction of a problem space

Task representation (TR) (coded as Task Talk by Saroyan)

A segment expressing the subject’s setting up of a short term goal, or a progress
report on the subject’s current actions. Thus, this code is future-oriented or present-
oriented.

Examples:
TR S7T2 109 Okay, let's see what they were supposed to learn. (reads
pretest/posttest questions)//
TR S7T2 1109 Let's assume that I'm going to implement these changes
afterwards, okay. //

Task clarification (TC) Le Maistre
A comment or question addressed to the administrator to check understanding of
the task, or to clarify the parameters of the task.

Examples:

TC S4T1 26 What other support do they have available besides the
materials?//

T S2T1 344 So the comments | have, there are no comments from real
people. //

Text talk (TX) (Saroyan. revised by Le Maistre)
A comment representing the subject’s paraphrases or summaries of the text of the
stimulus materials, or knowledge that the reviser has acquired from the text of the stimulus

materials.

Examples:

TX S5T1 798 So, | understand that for a child with PKU,' that this is a
serious concern. //
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Verbati m vV A% VST. V vi i

This code is included in this stage of the problem solving sequence because when a
verbatim statement precedes or immediately follows a revision, it enables the revision to be
linked to a source.

A verbatim statement is one which is read by the subject and quotes the text,
usually, but not exclusively, verbatim, A paraphrase also identifies the source of the
statement, because occasionally the subject may paraphrase a comment from the feedback
data, or comment on the learners’ success on a test ittm without reading the score on the
item. The subject may be reading the module (VS); a comment by the subject-matter expert
(VSS); a comment by the target population expert (VSA); a comment by the learners (VSL);
test information (VST); or reading information about how feedback data were collected
(VSD). Reading about how feedback data were collected provides subjects with
information on the validity of data sources and allows them to assess the credibility of the
source.

Examples:

VS S6T1 310 So, “saccharin costs only one twentieth as much as
sugar.”//

VA S1T1 1010 “Tables are always troublesome."//

PIA 1011 They sure are, especially where they're badly done. //

VSS S3T2 111 Okay, so subject-matter expert is familiar with that
report//

VSS 112 And he didn't agree with it. //

VSL S4T2 930 Students say, “awkward wording, explain meaning.” //

VST S6T1 1133 The first one didn't get very high test scores on saccharin,
for that first question./ )

V8D S4T2 13 So the SME has a “BSc Nutrition, ta, ta, ta, ta. Years of
experience, thirteen years, stated area of expertise. And
your content, three; audience one.” //
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w men (Saroyan, revised by Le Maistre)

A segment reporting statements of knowledge, or absence of knowledge. The
reviser may propose a reason for making the revision, based on his own procedural
knowledge of revision, or declarative knowledge of audience or revision. This code is
included in this section because when a reviser justifies a revision based on previous
knowledge he is evoking an already used problem space from long term memory.
Examples:

KS S5T1 217 Because overall statistics like that, very often, people just
distance themselves from them. //

KS S6T1 1607 but then how you'd put it together so that the important
parts are memorable for these people is more to do with
the strategy, | think, //

Selection and application of operators

This stage of the problem-solving model contains the act of revision. Codes for
revision statements parallel the codes for problem identi_ﬁcation. Sometimes revision codes
are preceded by a problem identification, sometimes problem identification codes are
implicit. If subjects have defined the task for themselves as “improve the materials”, it may
not be necessary for them to identify specific problems overtly before searching the
problem space, especially since it is characteristic of experienced performers to omit overt
references to problem definition during problem solving. Like problem identification
codes, revisions are coded to identify the source prompting the revision, and this set of

codes forms the basis for analyzing the results.

Revision statement (RT) (Saroyan revised by Le Maistre)
A segment which proposes a revision to the instructional materials and is initiated
by the reviser. This is the only possible revision statement when no feedback data are

provided.
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Examples:

Rl  S8T1 165 So, basically, this information needs to be put in some kind
of a table form; //

Revision initi RIL, RIT, RID (Le Maistre)
A segment which proposes a revision to the instructional materials and is initiated

by a comment from the subject-matter expert (RIS); from the target population expert

(RIA); from the learners (RIL); by the test scores (RIT); or by more than one source (RID).

Examples:

RIS S3T2 1268 Well, if it is controversial research and we believe our
subject-matter expert, | suppose we should mention that
some experts find it controversial. (laughs) //

RIA S8T2 883 Perhaps. | see her point, that the research could be told in
a more of a story form. //

RIL S4T2 641 Where they say, define terms, | would make sure that those
terms are defined, of course, //

'S1T1 756 And question ten, they don't have the right answer here.//

RIT 768 And it seems to me that this could be said a little bit
shorter, // . -
RIT 769 and a little bit more punchy. //

RID S7T2 1800 don't use unneccessary terms -- //
1802 That bothered everybody.//

Revision corroborated ata (RCS, RCA,RCL. RCT. RCD Maistre

A segment which corroborates a revision when the subject reads a comment
subsequent to proposing a revision. The corroboration may come from the subject-matter
expert (RCS); from the target population expert (RCA); from the learners (RCL); by the test
scores (RCT); or by more than one source (RCD).

Examples:

RCA S3T2 408 Okay, so that sort of backs up my request for a clearer
definition of the term "environmental."//

ACS S8T2 276 That's a, That's a good idea. //
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RCL S7T72 2006 Well, we've covered that with the sidebar. //

RCT S4T2 526 So, that just confirms that we have to fix that table. //

RCD (there were no examples of this code)

Revision pr i RD T D (Le Maistre)
A segment which proposes a revision to the instructional materials and is made by

the reviser in contradiction to a comment from the subject-matter expert (RDS); from the

target population expert (RDA); from the learners (RDL); or by the test scores (RDT); or

from more than one source (RDD).

Examples:
RDS (there were no examples of this code)

RDA S6T1 1097 So somehow they've got to be built in in an interesting

way,//
RDA 1098 or just don’t use the words.//
RDA 1099 But | wouldn't make a what do you call-- a lexicon.//

VSL S1T1 374 ‘“this sentence should come before ‘for example'." //
RDL 375 | think that the sentence before that could say, let's look at
this a little, in a litle more fine detail. //

RDT (there were no examples of this code)

RDD (there were no examples of this code)

Revision rej D (Le Maistre)

A revision proposed in the feedback data is rejected by the reviser. The rejected
revision may be proposed by the subject-matter expert (RRS); by the target population
expert (RRA); by the learners (RRL); by test data (RRT); or by more than one source
(RRD).

Examples:

RRS S5T1 898 Yes. | don't like cartoons of fat ladies in lines with black
forest cake and a diet soft drinks. Cartoons making fun of
people. (Subject-matter expert had suggested a cartoon in
a comment which the subject did not read aloud)//
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RRA S3T2 337 | don't think it really necessarily has to have a different
typeface, //

RRL S4T2 415 My God, | don't believe somebody said that. //
RRT (there were no examples of this code)

RRD (there were no examples of this code)

Revision elaboration (Le Majstre)
A segment enlarging on a proposed revision. These are always associated with a
revision statement; usually following it, but occasionally preceding it and acting as a lead-in

to the actual revision.

Examples:

Rl S8T1 432 one of the ways that this could be played with, is, you
know, more in the format of a, "did you know that." //
RE 433 Pulling out some of those surprising research results. //

Revis; terati Le Maistre:
A restatement of a previously stated revision, usually, but not always in exactly the
same words as the original statement.

Examples:

RR S4T1 346. We already wrote in the margin, a little earlier, the issue
of ethics of animal research. //

A segment in which the reviser proposes a revision tied to the current task which he
may not intend to carry out. Sometimes contain “would”, “could”, or expressions of
hypothetical reasoning. Solution planning is also a characteristic grammar of subjects who

demonstrate tentative speech patterns and tend to make suggestions rather than assertions.
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Examples:

SP S5T2 634 And |l would ask a competent graphics person to make some
suggestions as to how to do that. //

SP S6T1 535 so | think that they should start with asking the -- the
participants or the people who -- who thought this course
would be a good idea, in the first place, what -- what was
it that they wanted them to focus on, out of all this. //

SP 537 we could leave out a lot of stuff.//

Strategy statements (ST) (Saroyan)
A segment referring to the reviser’s usual procedure, but not tied to the current task.
This code usually contains words such as “would”, “generally”, “usually.” Strategy
statements are included in selection of operators, because they are based on the reviser’s
strategic knowledge. The reviser is calling up a task which he perceives to be isomorphic,

in an attempt to reuse a previous problem space (Newell & Simon, 1972, p. 851)

Examples:
ST S2T1 136 You know what | would do. //
ST 139 What | would do right now, if | were at the office,//
ST 140 | would stop reading, /
ST 141 | would get on the phone //
ST 142 and | would call the subject-matter expert, //
ST 143 and | would ask him, "what the hell is it that you want to
do"? //
ST S1T1 962 Normally, | would like to have that before | start -- //
ST S1T1 1043 Again, I'm -- I'm very big on telling people where they are

and where they're going.//

Evaluation of new knowledge state

lution evaluation  (Le Maistre)
The subject assesses the effectiveness of the revision he has made, and either
accepts it or rejects it.
Examples:

E S1T2 263 Again, .... my headings. Well, okay, it still fits. //
& 264 That would -- | guess it would be okay. //



69
Theoretically irrelevant or conversational units

Task talk (TT) (Israeloff/Tremblay)
Comments or questions addressed to the administrator concerning the research task

and its methodology.

Examples:

TT S3T1 133 Okay but did you want me to write down all the changes that
I'm suggesting?//

Dialogue (D) (Saroyan)
A segment relating to any conversation with the administrator that was not intended

to clarify the task, nor discuss the research task, nor describe a location.

Examples:

D S7T1 435 you can't edit on the computer, //

D 436 because the problem with the computer is, it doesn't give

you the whole. //

D 437 It only gives you a little discreet chunks; //

D 438 and it's very hard to see the whole. //

D 439 So, you need the whole, you need the hard copy. //

D 440 But, when you get down to moving text around, whoa! //
Administrator’s responses (K. T) (Le Maistre)

Any comments made by the researcher, including prompting words, answers to
questions of clarification, reinforcing comments, dialogue, checks on location of

comments.

Examples:

K S7T2 102 So, in this case, first year undergraduates.. That sort of
level, anyway.//

T S6T1 96 But, those are the results of this test. Not the test that
came with the course.//
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I . L Rahilly revised by Le Maistre:
A segment in which the subject identifies his location in the text, often in the form

of a sentence fragment or phrase, sometimes in response to a prompt from the

administrator.

Examples:
L S6T1 218 So now, on the next page,/

False start (FS) (Saroyan)
A segment which does not represent a complete thought.
Examples:
FS S3T1 442 And -- //
S 444 | suppose. //
FS 445 Oh, no, actually, it could be -- //
s 446 it could be -- //
B 1s (BM (Saroyan)

Verbal or non-verbal utterances forming a break or link between segments.

Examples: “Um; OK; Hmmm; Let’s see; Well”

Unrelated talk (UT) (Saroyan)
Any statement made by the subject which does not relate directly to the revision
task.
Examples:
UT S2T1 208 Guess what. | went on a cruise this summer and didn’t take
any sun.//

Codes representing actions taking place outside the revision problem space

Monitoring (M) (Le Maistre)
Self-referential meta-comments reflecting the subject’s report or analysis of his

previous thoughts or actions. This code appears to be similar to the task representation

code, but is past-oriented, rather than future-oriented. It reflects executive control of the
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process, and is outside the revision problem space. These comments represent the subject

stepping back from the task and evaluating the solution process -- as opposed to evaluating
the solution (SE).

Examples:

M S1T1 235 I'm, again I'm jumping all over the place in terms of...You
know, grosso, you know big plan, little plan stuff but --

M S4T2 584 Right, now, I'm trying to avoid getting into the content, is
what I'm doing.//

S7T2 1126 (laughs) | just realized that I'm running into detail //
1127 and | should maybe stop and think of (pause) structure. /

M

M

These examples explain the codes necessary to code completely the think-aloud
protocols for each subject. In summary, 72 codes, developed according to Newell and
Simon’s (1972) theory of human problem solving, were necessary for coding the verbal
protocols.

Reliability and stability. After the whole data set had been coded by the
researcher over a period of about 6 months, it was recoded by the researcher to check for
stability. This was repeated for randomly selected transcripts over a further 4 month period
until the stability was at least 90%.

Four coresearchers were given a brief training period in the coding scheme and
provided with the flowchart shown in Appendix C which represents the coding process.
Each was asked to code a total of 273 segments taken from the middle of 4 different
revision sessions, when it was assumed that the subjects’ performance had stabilized and
before the subjects had become tired. Overall, at least two coders agreed with the
researcher’s coding 78% of the time. When only revision linked codes were counted, at
least two of the coders agreed with the researcher’s coding 84% of the time. Discrepancies
in the coding were negotiated between the researcher and the coresearchers. In the few
cases where discrepancies could not be resolved, the researcher’s decision was taken as the

standard.
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Reduction of the number of codes obtained from the data sets. Each

of the 16 data sets was segmented and coded into the 72 categories described above, and
tabulated, as shown in Appendix E. These categories may be grouped into two main
classes: those which relate to the human problem-solving model, which are therefore
theoretically significant, shown in Appendix F; those which are not relevant to the human
problem-solving model and which are theoretically insignificant. Theoretically significant
codes may be further grouped into two categories: those related to revisions, shown in
Appendix G, and those not related to revisions. This classification is summarized in Figure

7.

All coded segments
(72 codes)
Theoretically relevant Theoretically irrelevant
(50 codes related to human (22 codes linked to text
problem solving or reading, elaboration,
to monitoring) reiteration, dialogue,
etc.)
codes not linked codes linked
to revision to revision
(28 codes) (22 codes)

Figure 7. Classification of coded segments to isolate revision segments

Since the focus of the study was the subjects’ revision performance, codes related
to revision needed to be isolated from the data set. This was done in two étages. The first
stage was the removal of theoretically irrelevant segments, which left codes related to the
task at hand, but still included segments not related to revision. The second stage was the
removal of segments not related to revision. The theoretically insignificant statements

were:
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1. All locating statements (L) and verbatim statements (VS, VSS, VSA, VSL,

VST, VSD) used to tie comments made by the subjects to particular sources, and no longer
necessary after that link had been made;

2. Text talk (TX), important to understanding the reviser’s representation of the
materials, but irrelevant to counting the revision statements;

3. Problem elaborations and reiterations (PE, PR), and revision elaborations and
reiterations (RE, RR), whose inclusion would have inflated the numbers of problems
identified and revisions made;

4. Administrator’s responses (K, T);

5. All theoretically insignificant dialogue, comprising general evaluation comments
on the materials (ES+, ES), dialogue (D), unrelated talk (UT), false starts (FS), and
boundary markers (BM).

Removing these segments left 50 theoretically relevant codes, shown in Appendix
F, which were grouped under the four headings of the human problem-solving model as
follows:

1, Recognizing the existence of a problem: negative evaluations (ES-); all problem
codes (all remaining codes beginning with P-).

2. Evocation or construction of a problem space: task representation and
clarification (TR, TC); knowledge statements (KS).

3. Selection and application of operators: solution planning (SP); strategy
statements (ST); all revision statements (all remaining codes beginning with R-).

4. Evaluation of new knowledge state: solution evaluation (SE) .

Finally, monitoring (M), although it was an action taking place outside the problem
space, provided valuable information on the subjects’ assessment of the task they were
performing. It was deemed to provide information as important as that provided by
knowledge statements and strategy talk, and was included in the theoretically important

codes.
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The 50 segments bearing theoretically relevant codes were tabulated, but still

contained material irrelevant to the present study. The stage of the human problem-solving
model of most interest to this study is the selection and application of operators, so
segments relating to the other three stages were not included in the analysis. Codes
relevant to the selection and application of operators were: all revision codes (all codes
beginning with R-), solution planning (SP) and strategy statements (ST). Strategy
statements report the subject’s actioﬁs in /éarlier problems, so they do not produce revisions
tied to the module currently being revised by the subject. For this reason, strategy
statements were not counted in further analysis. This left for analysis all segments given
revision related codes (R-) and those related to solution planning (SP), making 22 codes in
all.

The revision codes isolated in this way were closely related to the sources of data
giving rise to the revision. The first three questions of the study address different
components of these sources, so the 22 codes linked to revision were grouped according to
the requirements of the particular question being addressed. This will be described in detail
in the next chapter. Mean values were calculated where relevant, and analyses of variance

were performed.

Other sources of data for analysis. As well as the transcribed, segmented,

and coded protocols from the think-aloud, other data were collected to investigate the
actions of the eight revisers.
Written comments

It has been observed that problem solvers place reliance on external representations
during problem solving (Newell & Simon, 1972; Olson & Biolsi, 1991). Since external
representations provide an auxiliary display for the information being attended in short term
memory, they may be imagined to move the subject through the problem space more

efficiently. The written trace provided by the reviser may therefore provide additional
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information about his passage through the problem space, unless the subject says aloud

what is being written. In this case, the written record would merely duplicate the verbal
data.

Some subjects wrote extensively, whether on the materials or on scratch pads,
while they were revising. These written comments could be classified as: the actual
revisions being proposed or effected; notes to inform later actions; notes summarizing
what had been learned from the modules; sections of the modules which were highlighted
with colored pens.

In all cases, subjects read aloud what they were writing, so it was not necessary to
include the written comments as an extra data set. However, examination of the written
comments often helped to clarify or locate references in the oral comments while these were
being transcribed, segmented and coded.

tr tiv riefin

The retrospective debriefing was also transcribed for each subject. These
transcripts provided clarification of issues not clear to the administrator, elaboration of
points made during the think-aloud, and information about the revisers’ training,
experience, usual practice, reasons for actions during the task, and perceptions of the task.
The retrospective debriefing provided data for answering the fourth and fifth questions, and

will be quoted extensively in the next chapter.

Summary
This chapter has described the design and method followed in this study. The order
of administration of both the module and the feedback condition were counterbalanced.
This allowed investigation of the main effect, the provision or lack of feedback, as well as a
check on whether the modules were of equivalent quality and on whether there was any

order effect of treatment.



76
Obtaining feedback data on the two modules added an extra layer to the collection of

data. The data collected for three masters’ theses were used to provide review data from
experts and learners on the first module, and the methods of these theses were replicated to
obtain feedback data on the second module. These data sets were summarized as part of
the materials package given to each reviser.

Each of 8 subjects (S1 to Sg) revised the printed instructional material during two
sessions (T1 and T?2), while thinking aloud. This produced 16 data sets (S1T1 through
S8T2). Ineach of the two sessions, subjects were given either Module 1, “The diet-cancer
relationship”, or Module 2, “Artificial sweeteners” and were asked to revise it, either with
feedback or without feedback. Subjects’ oral comments were tape-recorded and their
written comments were collected. After each session, there was a retrospective debriefing
to clarify and elaborate on the oral comments, and to obtain demographic information.

Verbal protocols from the think-aloud sessions were transcribed, segmented and
coded. A coding scheme was developed which allowed extraction of the revision
statements made by subjects and the identification of the source of the revision, whether
from one of the feedback data sources, or from the reviser’s own knowledge. Comments
made during the retrospective debriefing were also transcribed. The protocols produced by
the think-aloud procedure were the primary data set, but the methods used for the study
provided a variety of data for analysis. The results of these analyses will now be

described.
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CHAPTER 4: RESULTS

This study investigated five questions relevant to the procedures followed by
instructional design practitioners when they were revising. Eight instructional designers
thought aloud while revising two modules, one module with the type of feedback data
recommended in the standard model of instructional design, and one module with no data.
The subjects’ protocols were audiotaped, transcribed, segmented and coded according to a
coding scheme based on Newell and Simon’s (1972) model of problem solving. The
segments coded as revisions were extracted from the data set, and analyzed using standard
descriptive and inferential statistical procedures, which will be described in this chapter.

This chapter opens with a demographic description of the subjects, obtained during
the retrospective debriefing, and continues with an overview of their performance of the
research task. This overview will include the subjects’ definition of the task they were
performing, a description of their facility with the think-aloud technique, and a narrative
description of their actions while they were revising. It will continue with a reprise of the
results of isolating the coded segments of interest to the study and then present the results
pertaining to each research question, using the questions as a framework.

Comparing the revision segments produced in the “with feedback” and “without
feedback” conditions allowed the first three research questions to be addressed, namely:

1. How much personal knowledge will revisers incorporate, if they are provided
with verbal data from subject-matter experts and audience experts, verbal comments from
learners, and test data from learners? |

2. What attention will instructional designers give to each data source, if they are
provided with verbal data from subject-matter experts and audience experts, verbal
comments from learners, and test data from learners, and asked to revise print materials?

3. Do revisers provided with external feedback incorporate as many of their own

revision suggestions as revisers provided with no external feedback?
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Analysis of think-aloud segments not related to revision, but classed as theoretically

relevant, and also of the comments made during the retrospective interviews produced
some answers to the fourth question:

4. How do experienced revisers establish priorities among data sources?
Finally, the performance of the subjects was examined to provide information for the fifth
question:

5. When they revise materials, do instructional designers follow the standard model
presented during their training?

The chapter will end with a summary of the results, and the results will be

discussed in Chapter 5

Description of Subjects

Qualifications

All subjects had completed postgraduate courses in educational technology. One
subject had a PhD, five had completed Master’s degrees, and two had completed
coursework for a Master’s degree, but had not finished the thesis requirement. Seven of
the eight subjects had attended the same University. All subjects had taken at least one
course in Instructional Design, three had taken two courses and one had taken three
courses. Five subjects reported that they had taken no courses specific to formative
evaluation or revision, and seemed surprised by the question’s implication that such
courses existed, but 3 reported having taken one course in formative evaluation. The
subjects’ experience in instructional design ranged from 5 to 18 years, with a mean of 9.6
years and a median of 8.5 years. Chi-square tests performed on these data as part of

another study showed that the subjects were demographically similar (Bordonaro, 1993).
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Preferr ri

Subjects were asked which instructional design textbooks they had used during
their studies. All responded with at least one textbook, which they referenced by the name
of the author, rather than the title or other publication information. The texts and the

number of times each was mentioned are represented in this way, without other citation, in

Table 4.

Table 4.

Textbook i Durin inin
Textbook Number of respondents
Dick & Carey 5
Gagné 1
Gagné & Briggs 1
Mager 1
Romiszowski 1
Rossett 1
Stolovitch 1

Since half of the subjects had trained eight or more years ago, thej were then asked

which textbooks they still consulted. Their responses are shown in Table 5.
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Table 5.

Textbooks Still Consulted b ubjects

Textbook Number of respondents
Dick & Carey 5
Carlisle 1

Gagné, Briggs, & Wager 1

Kemp 1
Powers 1
Reigeluth 1
Romiszowski 1
Rossett 1
Rothwell & Kazanas 1
Stolovitch 1
Wittrock 1

Some subjects reported a preference for journals over textbooks as references. All
subjects reported that they subscribed to at least one journal relevant to instructional design,

with two reporting four journals each, and a median value of three for the group.

Affiliati ren
All subjects belonged to the local branch of the National Society for Performance

and Instruction (NSPI), some also belonged to NSPI International. Four of the eight also
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belonged to at least one other relevant professional organization. Seven of the eight had

attended at least one professional conference within the preceding two years.

Familiari ith Materi
After each session, during the retrospective interview, subjects were asked to rate
their familiarity with the content of the module they had been revising and with the intended
audience for the materials, using a scale of 0 through 4. Familiarity with the content was
rated from O to 2.5, with a mean of 1.7 across both modules, and a standard deviation of
0.81. There was less variation when subjects assessed their familiarity with the intended
audience, which was rated from 2 to 3, with a mean of 2.6 across the group, and a

standard devaition of 0.40.

Performance of Research Task
inition

To allow subjects to revise under conditions which were as naturalistic as possible,
the task was not defined closely for them; they were simply instructed to “make any
necessary revisions.” The ill-defined nature of revision would, in any case, have made it
difficult to prescribe a definition, since in an ill-defined problem such as writing, task
definition becomes elaborated during task performance (Breuleux, 1991). In terms of the
problem-solving model, the subject’s definition of his task would be the first step in setting
up a problem space for the problem at hand, because “people only solve the problems they
give themselves to solve” (Flower & Hayes, 1980, p.22). Self-definition of the problem,
while allowing the subject to establish an appropriate problem space, introduces a potential
difficulty for a research study if the subject’s definition does not match the definition

proposed for the study.

This study investigated the actions of the subjects during the act of revision, and

care has been taken to distinguish revision from review or editing. In Chapter 2, review
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was defined as the assessment of draft instructional materials, with the intention of

subsequently improving them. Revision was defined as any changes, short of rewriting,
that the reviser deems necessary to improve the materials. This includes editing, which
was defined as the superficial level changes made during revision. It was important to
check the subjects’ perception of the task to ensure that th\eir definitions matched those
proposed for the study closely enough so that they could be said to be performing the task
envisioned for them.

As outlined in Chapter 3, and shown in Appendix B, the subjects’ definitions were
checked twice during each session. First, after subjects had read the task description, they
were asked to state the task as they understood it. Second, their perception of the task was
checked by asking during the retrospective interview: “If you go back to the office and
have to describe this task to a colleague, how would you describe the task you’ve just
completed?” Responses were stable across the duration of the task. In the responses, the
word “revise” occurred 16 times and “review” 4 times. Other terms used by the subjects in
defining their task were: *“make it more effective”, which oécurred twice, “make
recommendations”, “assisted re-write”, “commenting”, “suggest changes”, “recommend
changes”, all of which seem synonymous with the study’s definition of revision. No-one
used nor implied the word “edit” during the description of the task. However, “edit”
emerged in the think-alouds of three subjects, and therefore became an item for discussion
during their retrospective interviews. This provided interesting insight into the subjects’
definition of their task.

Subject S4, appeared to be using the word “edit” interchangably w_ith “revise”, but
when asked to distinguish between them, was clear about the meaning of “edit.” (In each

case, “K” refers to the researcher).

K You said that you wouldn't do the grammatical changes, that you'd give --
you'd ask the author to give those to someone who really had good command
of English and writing and so on and so forth. And then you said -- later
on you used the term edit a lot, "I'd edit this down”, "I'd edit this out."



S4T1

K
S4T1

&3

How are you using the term edit, there? And would you use the term edit
in the grammatical changes?

Uh, no. When | was saying | would edit this down, | really meant just
finding the overly technical content, or finding excessive instances --
you know, instances of excessive technical content and editing that out by
just saying -- just taking it out.

Okay, so by "edit" you just mean “remove"?
Yes.

Subject S1 was less able to explain the distinction he was making between editing

and revising.

S1T2

S1T2

S1T2

How do you distinguish between editing and revising? (....)

(....) there's -- there's always the two components to it. One is, is | have
to come up with some kind of an -- or, | feel obliged to put some kind of
an instructional model with seven steps to it, or, seven elements, or
something like that. To make it easier for people to understand. On top of
that, | -- then, what I'll do, is I'll go through and I'll try to take sentence
by sentence, or -- or, idea by idea, and plug it into that model. But,
usually, | can't use those ideas as they were. First, of all, because they're
badly written. And second of all, they won't fit in the -- in the model. It
would be disjointed to try to put it back together there. I'm not sure I'm
answering your question though.

So, which of those levels do you call editing? The taking of sentence by
sentence part? Or, re-writing? (....)

It's a really good question. | guess, | go through first, and see if | can
sense a model or a structure.

Which is what you actually did with both these pieces.

Yea. And then, | see if the material can be shuffled to fit that structure.
And if it can't; and 1 feel that there's some validity to the way it's written
and the way the flow of ideas there, then I'd go back and question my model
and say, the model was no good.

Subject S7 spent several minutes distinguishing among editing, review and

revision:

S7T1

Can you make a distinction for me between revising and editing? because
you're using both terms. What's your definition of one or the other? or
both?

My definition is probably idiosyncratic to me. When I'm asked to review
something, I'm not editing it. 1'm reviewing it for its instructional
design and its fithess. I'm reviewing what I've got in front of me to offer
my comments.



S7T1

S7T1

S7T1

S7T1

S7T1

84

Where does revising fit into that? Are you using reviewing and
revising...

No revising now would be going in and (pause) editing. Yea, that would be
more on the editing side of things. If | was revising this, if somebody said:
this is yours to work with, feel free ... | think think this is where my
confusion’s come from ... This is yours to work with, feel free. | don't
have to worry about going back to the SME now, | don’t have to think about
those things now, | just have to go through this thing and say (Snort), and
really re-write this thing from top to bottom. Because for me ... this
turns around in too many circles. Editing ... | mean if you'd given me five
pages, | could have edited five pages, but the other thing is I'm hung up
because you said this is the shorter night, and I'm thinking: Wait a
minute, this is a lot of editing, this is heavy editing to get through all this.
Revising is more ... If | was revising it under those conditions that it's
mine with to do what | want, | would do a heavy edit as well as a
restructuring. “l would like you to review it"” means I'm going to offer
my comments. “I'm going to revise it' means that I’'m going to

restructure probably and do a little bit of editing. But when | looked at
this, | would go back to the person and say: Oh this is major heavy duty
revision here, major heavy duty editing. Yea, | guess I'm playing with ...
It's funny you should ask me that. | guess I've never thought about the
differences in the words |'ve been using. This is major revision to this,
almost ...

So are you saying that revision is a larger project than editing?(...)
You can buy, hire, technical editors.

But you can’t hire revisers?

You can hire revisers, but usually editing comes with revision.
Which one is a sub-set of the other?

Oh Jeez, | don't think one is a sub-set of the other. | think one ... You can
play the editing ... Hm, interesting, interesting. Can we dismiss
reviewing? Because we've got that one covered. We understand what that
means.

Reviewing means looking at it and going back to the SME and saying...

I've reviewed it and these are my comments and these are what |
recommend that you do. Revising is mine to do with what | want, and it's
my job, that's what I've been asked to do, I'm going to revise this thing.
OK, I'm going to come up with a phrase that | would use to see if this helps
me. “I've got to revise this and there's a lot of editing in it." By editing,
| talking more about word changes. Revision can include word changes.
Editing.... | suppose if | was a journalist, editing would be revising, but
because | come from an instructional design background, | tend to think of
editing as a sub-set of revising. Did you get that on tape?

(....) OK let's say, you've got a fictional novel that you've written, the editor

would go through to make sure that all the grammar's correct, the periods
and the commas are all in the same, the paragraphs follow, the links are
made between paragraphs ... Well yes, that sort of stuff too. A reviser
tends to look more, to go broader and look more at the structure of things.
With an editor, I'm not going to change the structure. Though | suppose...
Yea, it's this... I'm an editor, I'm a reviser, and there's a big grey zone in
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the middle (drew a Venn diagram with an intersection of two sets) where
there's an overlap. There's the same overlap between design and
development.

During the think-aloud, these three subjects had seemed to be using three terms
important to this study in a casual sense, but it was clear after probing them for a more
precise definition that their understanding of the terms matched those defined for the study.
It was also clear from the protocols that they (and the other 5 subjects) were implicitly
representing “editing” as surface changes, “reviewing” as providing input for revision, and
“revision” as all changes short of completely rewriting, as the words were defined for this
study. The task definition of all the subjects was close enough to that proposed for the

study so that subjects could all be said to be satisfying the constraints of the experiment.

Subjects’ Ability with the Think-aloud

The think-aloud process was new for all subjects. Although several subjects
commented that it was a tiring process, none reported that it had affected their revision
procedure. Transcripts of the think-aloud protocols show that few subjects needed
prompting, the number of prompts ranging from 1 to 18 with a median of 3.5, for sessions
ranging from 1.5 hours to 3 hours long. Those subjects who needed most prompting
tended to do so in the “with feedback” condition. Input from the administrators was more
likely to be in answer to questions from the subject, or non-verbal expressions of
encouragement, rather than verbal prompting. Only one subject seemed to be formulating
complete sentences before speaking. This was verified by the fact that few of her segments

were coded as false starts (FS).

Mean Time on Task for each Session
Subjects performed slightly faster during the second session than the first, or when

they did not have any feedback data, rather than when they had data, or when they were
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revising Module 2, rather than Module 1. Mean times are given for each pair of conditions

in Table 6.

Table 6.

Ti n Task For Pai ition

Mean time Standard deviation

Time 1 234 h 0.40
Time 2 2.25h 0.89
With feedback 2.63h 0.64
Without feedback 1.97 h 0.66
Diet-Cancer Relationship 250 h 0.65
Artificial Sweeteners 2.10h 0.03

The differences observed here did not seem to be great enough to merit further

analysis.

verview of Subjects’ Revision Pr ures
In the performance of an ill-defined task, it would be surprising to.find subjects
following a single heuristic, and it was observed that the eight subjects did not all proceed
in the same way. For example, differences occurred in the order in which they read
feedback comments in the “with feedback” condition. Nevertheless, notes taken by the
administrators during the sessions, and substantiated by examination of the transcripts,

show many commonalities among the subjects.
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In general, all eight subjects could be characterized by a high degree of

organization. They spread out papers to be able to see them all, then put aside any that
were not relevant. They glanced through the whole text and read section titles, took notes
or made concept maps and summaries to gain an overview of the content. They all asked
questions after a few minutes of reading the text to review and clarify the task they were to
perform. In spite of this careful organization, all subjects moved back and forth from
surface level changes, such as typographical errors, to major structural changes, such as
reorganizing paragraph structure, throughout the revision in an apparently random manner.
They were willing to “satisfice” (Newell & Simon, 1972, p. 681) temporarily on a
solution, and defer judgement on a solution evaluation (coded as SE) until they had
finished the whole task, or a large section, then revisit changes and reassess what they had
done.

All but one subject (S2) read the feedback data and commented on the sources of
data when deciding whether or not to use the information. It will be seen later in this
chapter that S2’s results are anomalous in several aspects. With regard to the revisions
they made, all subjects looked for objectives and were uncomfortable that there were none.

All subjects were critical of the format and presentation of the modules. The first
comment made by Sg§ was: “It doesn't look like instructional material.” Most were critical
of the way the print medium was being used, and said that the text was dense, heavy,
intimidating, boring, needed livening, had the wrong tone, was dry, needed to be
shortened, or, in the words of one, “edited down.” This thought was often expressed early

in the revision process:

S8T2 74 Just general impressions then of that first paragraph, is
that it's too dense, both visually and content wise. /

or later, after the subject’s initial interest had worn off:

S4T2 765 it's too heavy, the tone is wrong, that it's too technical, it's
too -- too dry. It's getting boring. //



88
Even so, one subject firmly rejected the “find the hidden killer” idea, which was

suggested by one audience expert, as too sensational for the tone of the material. One
added the comment that university students were probably used to this type of document.

Subjects suggested restructuring the modules, or actually tried to do this. The word
structure was used often, whether by subjects trying to grasp the structure of the existing
materials or trying to impose a new structure to make the text more instructional. Several
subjects tried to make links between sections, or to improve the existing links. One
proposed strategy suggested using successive levels of detail, starting off with broad
sweeps and becoming more and more detailed at each level. Several subjects proposed
starting the module with an advance organizer or pre-organizer, and concluding with a
post-organizer. Thus the themes of organization and structure were important to all
subjects.

Subjects suggested teaching strategies such as games, debates, experiments, a
discovery approach, or a more interactive approach which personalized the materials for
learners. Two subjects suggested text mapping, as a way of organizing the information for
learners, one suggested that learners be taught concept mapping, as a way of facilitating
their learning. Other suggestions were more student involvement, built-in exercises,
embedded questions, and crossword puzzle to test for learning of terms. The technical
vocabulary caused several subjects to suggest the use of a glossary, more definitions, or a
pronunciation guide.

Among the major changes were suggestions to change the format completely to
involve a portable job-aid to use while shopping, then supplementary reading for those
learners who were interested, or to scrap the text completely and use a comic book format.
Subjects suggested a two-column format, shorter paragraphs, with one idea per paragraph,
illustrations, bulleted lists, headings and sub-headings, and sections organized in parallel
form. Among the other formatting ideas were sidebars or boxes as drop-ins to the text,

where interesting information not crucial to understanding the text could be inserted for
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interest. This would separate the “need to know” from the “nice to know” and would help

the learning process.

All subjects cut out phrases and words like “It should be noted” and “accordingly”,
and all noted surface errors such as typographical errors and faulty use of commas and
hyphenation. All criticized the tables, and the revisers who had defined the overall
objective at the level of familiarity proposed taking out the chemical formulas at the end of
the “Artificial sweeteners” module.

In general, revisions tended to be those categorized as Instructional Design
concerns by McAlpine and Weston (1994). The eight subjects demonstrated both similarity
in their approach to the problem of revising; and confidence in their performance of the

task.

Results of Segmenting the Transcribed Think-aloud Data

The think-aloud protocols were transcribed, segmented and coded, as described in
Chapter 3, producing 18511 segments coded into 72 categories. The complete set of
results is shown in Appendix E. The dependent variables under investigation were the
number of revision segments and the different sources of feedback with which the
revisions could be associated. The revision segments were isolated by removing all other
segments from consideration, and the frequencies of the revision segments were tabulated.
When theoretically irrelevant codes, such as conversational or para-verbal comments, were
removed from this list, 6338 segments remained, coded into 50 categories, as shown in
Appendix F. Finally, when only revision related codes were considered, by removing all
segments not directly related to revision, there were 1981 segments, coded into 22
categories, as shown in Appendix G. This is summarized in Table 7, and represented
graphically in Figure 8.

The fourth column of Table 7, obtained by dividing the number of theoretically

significant segments by the total number of segments, shows that the percentage of relevant

/
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segments ranges from 28.4% to 44.2%, with a mean of 34.8% and a standard deviation of

4.23 for all subjects. In other words, an average of about 65% of the comments made
during the think-alouds were irrelevant to the task. Of the theoretically significant
segments, the last column shows that the percentage of revision segments is more spread
out, ranging from 20.6% to 52.5%, with a mean of 32.5% and a standard deviation of

. 9.48.

Table 7.

Summary of Coded ments for Each Subjec

Subject Total Theoretically Theoretically  Revisions Revisions as
segments relevant relevant as percentage of
segments percentage theoretically
of total segments relevant
(all 72 codes) (50 codes) (%) (22 codes) (%)
S1T1 1527 582 38.1 180 31.0
S1T2 510 199 39.0 72 36.2
S2T1 1322 485 36.7 119 24.5
S2T2 1028 347 33.8 163 47.0
S3T1 618 246 399 83 33.7
S3T2 1736 582 33.6 249 42.8
S4T1 1002 443 44.2 102 23.0
S4T2 1111 428 38.5 112 26.2
S5T1 1540 471 30.6 127 27.0
S5T2 696 235 33.8 77 32.8
S6T1 1617 496 30.7 127 256
S6T2 859 244 28.4 68 279
S7T1 1080 350 324 88 25.1
S7T2 2120 641 30.2 132 20.6
S8T1 812 278 342 146 52.5

S8T2 933 311 333 136 43.7
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G . f Revision Cod

Examination of the transcripts provides evidence that, for all subjects, and in both
levels of the feedback condition, the decision to plan a solution, rather than to carry it out,
was predicated by two factors. One was the constraint of the research situation (whether
lack of time, lack of access to alternative resource materials, or lack of access to a word
processor). The other factor commonly causing a segment to be coded as a planned
revision (SP), rather than a revision which was effected (RI), was the diffident speech
mannerism of some subjects. Such subjects would say: “You could change...”, rather
than “I'm going to change...”, but would continue the task as if the change had, in fact,
been made. Solution planning was therefore included with revisions initiated by the reviser
and counted as one code (RI and SP). In the condition without feedback (T1[S3, S4, S7,
Sg] and T2[S1, S2, S5, S¢]), when there was no possibility of any revisions based on
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external feedback data, only two codes were available to classify all the revisions: RI,

revisions initiated by the reviser, and SP, solution planning.

After combining RI + SP, the revision codes in the condition with feedback
(T1[S1, S2, S5, Se] and T2[S3, S4, S7, S§] )were grouped in three different ways,
depending on the research question being addressed. This will be elaborated for each of

the three relevant questions, questions one through three.

Question 1: How Much Personal Knowledge Do Revisers
Incorporate, if They Are Provided With Feedback Data From Experts and
Learners?

When subjects were provided with feedback data, revision statements in the
protocols were coded to link them to each of the four data sources (subject-matter expert,
target population expert, learner comments, learner test scores) and also to the reviser’s
own personal knowledge. This was done by identifying a verbatim reading of a comment
from a particular source before the revision statement, or by the reviser’s reference to the
source being attended. In some cases, the situation was clearer still: subjects performed
the revisions even before reading the feedback data, so that the only source of information
was the reviser’s own knowledge.

Since the task was open ended, revisers were not limited as to how many revisions
were either appropriate or necessary, so the actual number of revisions, rather than
percentages, was counted.

The first categorization was designed to answer question 1, and is described in

Figure 9.
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data
— solution planning
initiated by reviser
Figure 9. Revision codes linked to reviser’s input or to external feedback.

The larger box in Figure 9 contains revision codes involving the reviser’s own
input (RI) and solution planning (SP), grouped with revision codes rejecting data (RR-),
those despite data (RD-), and those corroborated by data (RC-). Segments where revisions
were carried out (or proposed) rejecting data (RR-), or despite data (RD-) were classified as
initiated by the reviser, because the reviser was using his own knowledge to override the
information given to him. The smaller box groups all other revision codes which could be
linked to feedback data (RI-) from one or more of the data sources given to the subject, and
which were initiated by that data source.

The values for these two groups of codes are shown in Table 8, and represented
graphically in Figure 10.

Table 9 summarizes the mean value for the number of revision statements linked to
the reviser’s own input and the mean value for the number of revisions from all other

sources for all eight revisers.
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Table 8

Number and Percentage of Revision Statements Linked to Reviser’s Input
and to All Other Feedback Data Sources for Each Subject

Subject /Time Reviser’s own input All other sources
Number  Percentage Number  Percentage
S1T1 142 38
78.9 21.1
S2Tq 118 1
99.2 0.8
S3T2 222 27
89.2 10.8
S4T2 70 42
62.5 37.5
S5Tq 86 41
67.7 32.3
S6T1 115 12
90.5 9.5
$7T2 98 | 34
74.2 25.8
SgT? 79 57
58.1 41.9
Table 9
mparison r visi m ink h iser’
In ith In fr 1l r
Source of revision Mean Standard deviation
Reviser’s personal knowledge 116.25 48.7

Total of all other sources 31.50 17.8
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Figure 10. Number of revision statements linked to reviser’s input and to

all other feedback data sources for each subject.

A one-way repeated measures analysis of variance performed on the mean number
of revision statements linked to each revisers’ input, compared with the mean of the total
number of revision statements linked to all other sources for each reviser showed that there
were no significant differences for time of presentation or module. This allowed the results
for individual revisers to be aggregated across these variables. The results of this analysis
are shown in Appendix H.

The ANOV A for the within subjects analysis showed that there was a significant
difference between revision statements linked to the revisers’ personal knowledge and
revision statements linked to the sum of all other sources, with significantly more revision
statements (almost 79%) based on the reviser’s own input. There was no effect caused by
the time of administering feedback (session 1 or session 2), nor by any difference between

the modules. There was no effect caused by the time of administering the feedback, nor by
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the use of two different modules, nor any three-way interaction. This is shown in

Appendix L.
Thus, even when revisers are provided with feedback data from the sources

recommended in the standard model of instructional design, they use significantly more of

their own input than input from the feedback data.

Question_2: What Attention Will Instructional Designers Give to
Each Data Source If They Are Provided With Verbal Comments From
Subject-matter experts and Audience Experts, Verbal Data and Test Data
From Learners, And Asked to Revise Print Materials?
The inference that instructional designers use their own knowledge as a primary
source when making revisions seems to be fairly robust. However, the analysis was taken
a step further to examine the extent to which they did attend to the different data sources.

In order to answer the second question, revision segments were categorized

according to the respective data sources.

RCS RCA RCL RCT RCD

RIS RIA RIL RIT RID

rrrrr

Revisions | subject audience learner test several
linked to: | expert expert scores  data sources

Figure 11. Revision codes linked to each source.
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Revision statements were grouped according to the source (e.g., RRS plus RDS

plus RCS plus RIS were all revisions linked to the subject-matter expert), shown by the
boxes in Figure 11. Solution planning was again grouped with reviser’s own input, since
a check of the data found that it was always possible to link these segments to the reviser’s
own knowledge. Since revisers’ input does not appear in the grouping to answer queStion
2, neither does solution planning.
The number of revisions linked to each external source was divided by the total

number of revisions for each subject. This gave the percentage of revisions linked to each
external source of feedback data. The results of this procedure are shown in Table 10 and

represented graphically in Figure 12.

Table 10
Number and Percen visions Link k
Data
SUBIJECT and TIME
SOURCE SITI S2T1 S3T2 S4T2 S5T1 S6T1 S7T2 S8T2
Subject expert  (#) 1 0 4 2 13 8 6 14
(%) (0.6 0 1.6 1.8 10.2 6.3 4.6 10.3)
Audience expert #) 11 0. 29 21 - 9 12 4 18
%) (6.1 0 11.6 188 7.1 9.5 3.0 13.2)
Leamer @ 32 1 21 16 16 3 25 31
(%) (17.8 0.8 8.4 14.3 12.6 24 189 22.8)
Test scores # 2 0 3 4 4 0 4 3
(%) (1.1 0 1.2 3.6 3.2 0 3.0 2.2)
Several sources (#) 3 0 2 7 13 0 9 6
(%) (1.7 0 0.8 6.3 1022 0 6.8 4.4)
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Another indication of the strength of the preferences is given by a calculation which

is independent of the frequency of using external sources. When revisions linked to each
external source of feedback data are expressed as a percentage of the total revisions linked
to external data for each subject, the results shown in Table 11 are obtained. This shows
that learner data, in the form of oral comments, were the first choice of five subjects and the
second choice of two others, while the comments of the audience expert were the first
choice as a data source for three subjects.

This finding of differences among the preferences of subjects is an example of a
theme throughout the results of this study. Statistical analysis shows that the subjects were
demographically similar, and allows them to be treated as a group. Closer examination of

the protocols reveals individual differences, which will be identified as they emerge.

Table 11
Revisions Link h r k Percen f I
of Revisions Linked to External Sources

SUBJECT and TIME
SOURCE SIT1 S2T1 S3T2 S4T2 SS5T1 S6T1 S7T2 S8T2
Subject expert 2.0 0 6.8 4 23.6 348 125 194
Audience expert 224 0 49.2 42 16.4 52.2 83 250
Learner 653 100 35.6 32 29.1 13.0 52.1 43.1
Test scores 4.0 0 5.1 8 6.8 0 8.3 4.2
Several sources 6.1 0 34 14 23.6 0 18.8 8.3
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Figure 12. Percentage of revisions linked to each data source for each

subject.

An analysis of variance was performed on the percentages of revisions from each
source of feedback data to determine if there were any significant differences among the
attention paid to each data source and to check for interaction effects of the time of
providing feedback and for variations in the modules. The one way analysis of variance
tests showed significant within-subject differences between the percentage of revisions
linked to each data source in a number of cases. Of the ten tests performed, the six tests
resulting in significant differences (p < 0.05) are shown in Appendices J through O. The
differences are summarized in Table 12, which expresses revision statements linked to

feedback data as a percentage of the total number of revision statements.
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Table 12

Significant Differences in Revision Statements Linked to the Feedback Data
Sources(p < 0.05)

Feedback source Means Probability
(% of total revisions)  of difference

Learner comments ys: 12.254
Test scores 1.784 0.010
Learner comments ys: 12.254
Subject-matter expert 4.415 0.028
Learner comments vs: 12.254
More than one source 3.773 0.015
Audience expert vs: 8.664
Test Scores 1.784 0.018
Audience expert vs: 8.664
Subject-matter expert 4.415 0.045
Subject-matter expert vs: 4.415
Test scores 1.784 0.040

The only effect between subjects was shown by the comparison between attention
to subject-matter expert comments and to test scores, and this comparison also interacted
with the module being revised. Inspection of the data showed that this effect was in the
direction of Module 2. Further analysis showed that there was a weak interaction between
Module 2 and the time of administering feedback. This is shown in Figure 13. These
results indicate that subjects were significantly more likely to use subject-matter expert
comments than test scores for Module 2 only, so that the main effect is spurious for this

comparison.
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Figure 13. Effect of module on revisions based on subject-matter expert

comments and on test scores.

The data analyzed for this question indicate that, although only about 21% of
revisions could be 1inkéd to feedback data of any sort, as shown in Figure 10 and Table 9,
when the data were aggregated across subjects, it appears that when they used feedback,
revisers were most likely to attend to learner comments, followed by audience expert
comments, followed by subject-matter expert comments, with least attention to test scores.
Individual variation from this result has been noted in relation to Table 11. The data also

show that there were significant differences within subjects’ attention to five pairs of these

sources.

Acceptance or Rejection of Feedback Data
So far, this question has examined the subjects’ attention to each data source,
without specifying what type of attention was paid. The total number of references to each

data source was counted, and it was shown that, after their own input is discounted,
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revisers paid most attention to learner comments and least to test scores. Closer '

examination of the think-aloud data to find out whether the attention reflected acceptance or
rejection of the input from the data sources refines this picture slightly.

To investigate the attention more closely, revision statements were regrouped as
shown in Figure 14. When revisions were initiated by the data source (RI-), or when
revisers used feedback data to corroborate their own ideas (RC-), this showed that revisers
were accepting the information from a particular source. When the revisers rejected
feedback data (RR-) or when they made a revision despite feedback data (RD-), they were

refusing to accept the information provided by the reviewer.

Revisions
rejecting
feedback

Revisions
accepting
feedback

rrry

Revisions| subject audience learner testscores several
linked to: | expert expert data sources

Figure 14. Revision codes reflecting reviser’s acceptance or rejection of

feedback data.

Revision codes were grouped in this way so as to be able to distinguish among the
ways that subjects reacted to sources of feedback data. The total number of revisions

referring to acceptance of feedback data from each of these categories is shown in Table 13
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and those referring to the rejection of feedback data are given in Table 14, both grouped

according to the source of the feedback data.

Table 13

Revision men iti r IT r F k

CODE S1IT1 S2T1 S3T2 S4T2 S5T1 S6T1 S7T2 S&T2 TOTAL

RIS+RCS 0 0 3 1 11 7 4 12 38
RIA+RCA 10 0 16 16 5 2 4 13 66
RIL+RCL 25 1 14 15 14 2 4 13 88
RIT+RCT 2 0 3 4 4 0 4 3 20
RID+RCD 3 0 2 7 13 0 9 6 40

TOTAL: 40 1 38 43 47 11 25 47 252

Table 13 shows that, again, subjects were more likely to regard learner comments
positively, followed by audience expert input, then subject-matter expert input, then test
scores, although there was a great deal of variation among the subjects. If the feedback
sources are combined as “expert” (both subject-matter expert and audience expert) and
“learner” (both oral comments and test scores) the difference in acceptance of feedback
becomes less distinct. The total for acceptance of expert comments is 104 segments,
versus a total of 108 segments for learner feedback. But revisers were given closely
identified feedback data, rather than combined by expert or learner, so this more general

grouping appears to be less relevant and will not be pursued further.
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Table 14

Revision Statements Despite or Rejecting Feedback Data

CODE SIT1I S2T1 S3T2 S4T2 S5T1 S6T1 S7T2 S8T2  TOTAL

RDS+RRS 1 0 1 1 2 1 2 2 10
RDA+RRA 1 0 13 5 4 10 0 5 38
RDL+RRL 7 0 7 1 2 0 0 3 20
RDT+RRT O 0 0 0 0 0 0 0 0
RDD+RRD 0 0 0 0 0 0 0 0 0
TOTAL: 9 0 21 7 8 11 2 10 68

Table 14 shows that subjects were most likely to reject data from audience experts,
then from learner comments, then subject-matter experts, and that they rejected no data
from test scores, nor when it came from more than one source.

These two sets of results show that, across the whole group, when subjects used

feedback data they were more likely to accept feedback data than to reject them, although

there is a wide variation in the range of acceptance or rejection. Subject Sg, used little
external data and rejected more comments from the audience expert than she accepted.
Examination of this subject’s protocol explained this reaction. During the retrospective
interview, the subject reported:
The --for some reason --the target population expert, | thought, wasn't very
credible....'cause it's as if he wants to prove that he knows more than
someone....it's almost like somebody asks you to critique it, so you go out of your

way to find fault. | think he -- he wanted to earn his money....
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A comparison of Tables 13 and 14 shows that in general, subjects were more likely

to incorporate learner comments into their revisions and more likely to reject feedback from
audience experts than inspection of the total attention to this source would suggest. It also
shows that while test data were not used to any great extent, no test data at all were
rejected. It also emerges from these two tables that subjects were more likely to accept data
from more than one data source (RID + RCD) than they were to reject it (RDD + RRD) and
that, in fact, they rejected no data which came from more than one source.

It should also be remembered that the results for question 1 showed that revisions
from feedback data represent a small fraction of all the revision statements, and that the
greatest number of revision statements come from the subjects’ own input.

These data have reported the actual practice of the subjects during the revision task.
To assess the relationship between subjects’ perception of their behavior and their actual
behavior, subjects were asked during the retrospective interview to estimate the time and
attention that they paid to each of the sources of feedback data, and the priority they

attached to each. Their estimates of the data they had used are given in Table 15.
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Table 15

Subjects’ Estimate of Their Attention to Each Source of Feedback Data

SUBJECT  ESTIMATE OF FEEDBACK USE ACTUAL (from Table 13)

S1 60 % of attention to learners 60% of attention to learners

S2 (subject did not use data) -

S3 TPE and learner equally TPE and learner equally

S4 TPE TPE and learner equally

S5 SME, then learner, then TPE learner, then several, then SME
Se6 Learners, then SME, then TPE SME, then TPE + learner

S7 Learner reaction based on test scores several, then all equally

S8 Learners, then SME, then TPE learner + SME+ TPE equally

Three subjects (S1, S3, S8) expressed their awareness of their use of learner
feedback, without specifying whether that meant learner comments or test data. One (S4)
overestimated his use of audience expert data and one (Sg) overestimated her use of subject
expert data. Only two subjects (S1and S3) estimated their actual performance very closely.
Question 4 will examine the reasons given by the subjects for the choices they made among

data sources.

Question 3: Do Revisers Provided With External Feedback
Incorporate As Many of Their Own Revision Suggestions as Revisers
Provided With no External Feedback?

Two revision codes (RI + SP) occur whether or not subjects are given data. To
answer the third question, the number of revisions proposed by the subjects when they
were given feedback data was compared with the number when they were not given
feedback data. Segments coded RI and those coded SP were grouped together for the

“with feedback” condition for all revisers and compared with the same grouping for the
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“without feedback” condition. Table 16 gives the means for revisions based on the revisers

own input with and without feedback data.

Table 16

Both F k ition

With feedback data Without feedback data

Mean 116.25 999
Standard deviation 47.49 35.58

A one-way analysis of variance showed no significant difference in the number of
revisions based on the revisers’ input whether or not they were given feedback (p < 0.05).
In other words, they were equally likely to use their own input whether or not they were
provided with data. For each subject, the feedback condition was provided for only one
module and at only one of the sessions, that is, either for M1 or M2, and either for T1 or
T). It was therefore necessary to check whether the order of administering feedback or the
module pairing had an effect on the number of revisions for each feedback treatment. The
ANOVA showed that there was no effect caused by the time of administering feedback, nor
by the module being revised, nor were there any interactions. These results are given in

Appendix Q.
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Question 4: How Do Revisers Establish Priorities Among Data

Sources?

Three issues regarding reviser behavior enter this question, and three sets of data
are available from revisers to consider it. These may be summarized as what they do, what
they say, and what they say they do. More explicitly, there is first the record of what
subjects do during the task set for them, provided by counting the revisions linked to each
data source and already reported in the results for questions 1 and 2. Second there is the
record of what they say during the the think-aloud in segments other than revision
statements, giving reasons for the choices they are making. As far as can be determined,
these responses are not edited. Third is their reflective account, made during the
retrospective interview of what they say about their usual practice. The second and third
data sets are necessarily more qualitative than the first one, and add information to the

quantitative data of the subjects’ practice already reported.

Use of Feedback Data in the Current Task
Since subjects were engaged in a think-aloud, they were not asked the reasons for
their actions while they were performing the task. However, comments made during the
think-aloud expressed the subjects’ opinions of the data sources and the reasons for their
choices among the feedback data. All relevant segments of the think-aloud will be reported
verbatim to describe what the subjects said they were doing. The subject and session

number are reported (e.g., S1T1) as well as the segment number (e.g., 1594).

Preference for Subjects’ Own Input

Three subjects expressed a preference for using their own input:
S1T1 1594 And | think | probably still would have had a tendency to
avoid looking at that (test) data //
1596 well, | trust myself, | guess, enough to say that...//

S2T1 3 but | won't look at other people’s comments, //
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4 | prefer to improvise, OK?//

S4T2 693 Well, | felt more comfortable in a way, having no data, and
having to rely on my own impressions. //
694 Here, | feel like | have to put on -- put a brake on my own
impressions, sort of, for a while, until | have dealt with
this data and -- and incorporated it into, sort of, a
strategy.//
859 I'm lost by having too much data thrown at me. /
S7T2 486 Okay, now what | think I'm going to do is I'm going to skim
through the text and just get a sense of -- my own personal
-- my own "expert" comments. //

Yet it should be noted that S7 had earlier said:

8772 202 Well, it's much better having data. (laughter) //
203 | feel much happier. //

Several subjects expressed their awareness of their use of data to validate their own

opinions and decisions:
S1T1 1110 it's sort of a validation thing here. //

S7T2 281 Hey, that's what | thought too when | first read itt //
303 Vindicated. | feel vindicated.//

In spite of this expressed preference, only one subject described any familiarity with the
content of the modules, and even so, there was an instance where his lack of content

knowledge hindered his understanding of the structure of the module.

S1TH1 956 And I'm not feeling on top of this enough to really say yet,
whether -- whether | understand it all structurally. //

Most subjects represented themselves as “educated lay people” regarding the subject matter,

and some even expressed a lack of any expertise.

S2T1 151 Okay, it's hard for me to correct because | am not familiar
at all with this subject. //

248 | have no level of entry at all here. Absolutely, no level of
entry, //

S3T2 210 so I'm not an expert on that./ (referring to subject
matter)

1475 maybe it is the chemistry. //
1476 | really don't have enough knowledge to know what it is.//

S4T1 563 and | have a sort of science background. //
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S5T2 420 Well, | don't have the content knowledge to really know. //

S7T2 1864 Well, | mean, the other hang-up | have is chemistry.
Right? (laughter) // '

Opinions of the Expert Feedback Data
If subjects made any comment at all when they first read about the sources of

feedback data, they were generally positive comments:

S1T1 31 My first thought is this has been well tested //
32 and that we can assume that the data here is pretty valid//

33 and should be thought about when it comes to revising the
material. //

Three subjects approved of the expert reviewers’ qualifications.
S1T1 832 They both seem pretty well qualified.//

S5T1 15 the -- the subject-matter expert seems to have
appropriate content knowledge; //

S7T2 210 | mean, | guess what the experts wanted is significant. //
215 | must admit, already I'm prejudiced for the target
population expert's comments, because they seem to have a
training design background. //
217 because, although they get hung up on details, subject-
matter experts will find flaws in the content. //
218 So, we got to pay attention to them too. //

The approval was often qualified. For example, later in the think-aloud, S said:

S1T1 1113 | don't always agree with the target population expert, //

Other subjects were less impressed by the experts.

S2T1 21 So my subject-matter expert does not know my target
population, //
22 and my pseudo-expert on my target population mustn't
know very much about my target population either.//

Referring to the audience expert, one subject repeated three times in different ways:

S3T2 316 Boy, this is a real hand-holder here, eh? //

Referring to the subject-matter expert, the same subject said:



S2T1 386
S4T2 625
S7T2 1952
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I'm looking for low scores again, //
in terms of revisions, based on the students comments, |

would --I would definitely highlight anything that is like
eighty percent and above, in terms of post test, //

See, my most important concern is that |'ve covered the
test items. // '

It should be noted that this was not supported by counting their revisions linked to the test

SCOres.

Approach to Contradictory Data

There was no contradictory feedback data for subjects to deal with in Module 1:

when more than one reviewer commented on the same passage, the information was

generally consistent. In Module 2, experts and learners had reacted differently to an

historical vignette (see Appendix B, p.10 for the text of Module 2). Learners said it was

“confusing and irrelevant”, while the target population expert said it was an “interesting

historical approach.” All four subjects in this condition dealt with this contradictory

feedback, but did so in different ways.

S5 and S¢ used their own judgement to supersede the conflicting comments.

S5T1 346
S6 T1 252
253

| think that's a really important point that might be
stressed more, if you're dealing with non-science
students.//

| think that the --the history section is probably the most
interesting part of it. //

And they don't like it because it's irrelevant. //

S7 chose to accept the learners’ comments in preference to the audience expert’s:

S7T2 1009 The target pop expert liked this,/
1010 the learners don't.//

1011

Get rid of it.//

Sg identified the contradiction and planned a compromise to accommodate both

learner and expert comments:

S8T2 117

My thought is basically to leave the sort of story format //
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Table 17

Data Sources Usually Available to Subjects and Their Attention to Them

Subject Data sources attended, in order of importance

S1 Learners, especially recent graduates, SME’s

S2 SME’s, other instructional designers, learner tryout, learner debriefing
S3 Equal attention to SME and delivery expert

S4 Learners : SME’s ;2: 1

Ss SME comments, small group learner tryouts

S6 SME, instructional designers, text resources

S7 SME, instructional designers, learners (learners : technical; 4 : 1)

Sg SME for content, learner comments for ID issues, test scores

There are obvious differences among subjects’ reports of their usual practice, their
account of what they were doing on this task, reported in the previous section, and their
observed behavior, reported in Table 15. Three of the subjects (S2, S¢, S7) said that they
usually consulted with other instructional designers, yet none of them linked this to the fact
that they were instructional designers and this also constituted input to the task. In other
words, “own input” was not reported as a source. An answer to the fourth research
question: How do revisers establish priorities among data sources? demands more
interpretation of the data than the answers to the earlier questions, and this interpretation
will be treated in the next chapter. The interpretation will be based on the three sets of
results identified so far: the actual performance observed in the results for question 2, the
subjects’ description of their actual performance, and their reports of their usual practice,

both described in this section.
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Question 5: When They Revise Materials, Do Instructional Designers

Follow the Prescriptions of the Standard Model of Instructional Design?

Seven of the eight subjects had taken instructional design courses at the same
University, all had used Dick and Carey’s (1985) text at some time, and this text has
already been identified as representing the standard model of instructional design.
Therefore, in order to answer question 5, the subjects’ actions were considered in relation
to the instructional design model proposed by Dick and Carey, namely: (a) identifying an
instructional goal; (b) conducting an instructional analysis; (c) identifying entry behaviors
and characteristics; (d) writing performance objectives; () developing criterion-referenced
test items; (f) developing an instructional strategy; (g) developing and selecting
instruction; (h) designing and conducting the formative evaluation; (i) revising instruction;
(j) conducting summative evaluation (Dick & Carey, 1985).

Of these, stages (e), (h) and (j) were not options for subjects in this study,
because the formative evaluation had already been designed, and the revision aspect of the
task was imposed on them. Summative evaluation was not possible, given the constraints
of the research task. The actions and comments of the revisers will now be reported under
each of the remaining headings, and summarized in Table 18. Then, step (i), revising
instruction, will be analyzed more closely, using the textbook analysis shown in Figure 4.

Table 18 shows that there was considerable consistency among subjects regarding
their observance of the instructional design model. All eight subjects were consistent in
trying to identify the instructional goals (step a) in at least one of the sessions, either by
asking the administrator for the overall goals, or by making assumptions as to what the
goals were. None suggested conducting an instructional analysis (step b), and only one
(S4) implied that she would check the entry skills of learners (step c). All were concerned
with the specific performance objectives (step d) of the modules, although none related

these to the two earlier stages of instructional analysis and entry behaviors.
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Table 18

Revisers’ Actions in Terms of the Standard Model of Instructional Design

Step in ID model St S2 S3 S4 Ss Se¢ S7 S§

(a) identifying instructional goal X X X X X X X X
(b) conducting instructional analysis - - - - - - - -
(¢) identifying entry behaviors - - - X - . - - -
(d) writing performance objectives X X X X X X X X
(f) developing instructional strategy X X X X X X X X
(g) developing, selecting instruction X X X X X X X X
(1) revising instruction X X X X X X X X

All subjects commented on the lack of objectives or the need for objectives (step d)
in at least one session, although several would have been prepared to accept objectives of a
less rigid format than they might have been taught to write, given that this was an example
of academic instructional material, rather than a piece of training material. Several subjects
used the test questions so that they could infer what the objectives had been, and in some
cases, this was the only reference to the test questions. One subject wanted to revise the
test questions and was asked to concentrate on the module instead. Some subjects were so
uncomfortable with the lack of objectives that they wrote their own. While the subjects
were not charged with developing a brand new instructional strategy (step f), it is at this
step that the instructional designer is most likely to be able to make revisions to text
developed by a subject-matter expert, and this proved to be the case. All subjects

suggested strategies to make the text easier to learn from.
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The option of developing new materials or selecting instruction from among pre-

produced materials (step g) was not applicable, since subjects were given a module to
revise, rather than an instructional problem to solve. Media selection is a component of the
development of instruction and instructional designers would be expected to offer opinions
on this process. Subjects accepted the constraints of the print medium, but most made
suggestions regarding a change in the format.

Thus the subjects in this study were reasonably consistent in whether or not they
followed the steps of the standard model of instructional design. Whether or not they
followed a common revision procedure is of more interest to this study. In Chapter 2, the
case was made that most textbooks used in the training of instructional designers are weak
in their revision procedures. Figure 4 summarized 16 textbooks published between 1971
and 1993, and the reader is referred back to this figure, which acts as a franework for
considering the revision step (step i) of the standard model of instructional design.

Not all the steps listed in the textbook analysis are relevant to the results of this
study. The first step (recognition of revision as a necessary component of instructional
design) is irrelevant in that subjects were presented with a revision task, so there was tacit
acknowledgement of the need for revision. Similarly, the second step (establishment of a
theoretical base for revision) was also irrelevant, because subjects were asked to perform a
practical task, and were asked not to analyze the process they were conducting. As
practitioners, rather than theoreticians, they would not be expected to engage in developing
a theory base, and use of think-aloud procedure mitigates against this. The third step
(revision as a well-defined, well-articulated step) was established for the subjects: they
were asked to enter the development process at the revision stage, not having been involved
in the earlier stages. The last three steps in the textbook analysis (the presence of case
studies or models, practice and feedback) are obviously part of the instructional strategy of

the textbook, and are irrelevant in examining the actions of practicing designers. Their
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presence or absence helps describe the extent to which revision is treated by the text, and

therefore the effectiveness of the textbook’s instruction.

All the textbooks investigated acknowledge the need for data collection: 13
specifying expert data and all 16 specifying learner data. The answers to the earlier
questions show that the instructional designers in this study did use both these sources of
data, but to a limited extent. In addition, “learner data” in instructional design textbooks
specifies the use of test data. While subjects used test data as a way of establishing
objectives, they did not use them as a source of many revisions. One subject asked if she
could talk to the original author. She was told that she could propose this but that the
author was unavailable, and she was willing to accept this.

The issue of providing a data collection instrument was not of importance, since
feedback data had been collected for subjects, and the data collection conditions were given
to them (see Appendix B, pp. 13, 14, 15). All subjects read this and accepted the
procedures used. In addition, in the “without feedback™ condition, once subjects had
determined that this was all they would be given to work with, not one subject asked for
data. Nine of the 16 textbooks propose a data handling procedure. For this study, it was
decided to present the data as simply as possible, and this presentation was described in
Chapter 3. None of the subjects asked for any more feedback data, nor for data organized
in any particular way, such as the test item-by-objective summaries recommended by Dick
and Carey (1985), nor was there any reference to the habitual use of such summaries in
strategy statements (coded as ST) made by subjects.

The seventh step in the analysis was consideration of the question: Is a revision
procedure given? Many texts which had given fairly detailed answers to earlier questions
simply gave an instruction to revise, with no further advice regarding procedure. Nine texts
gave some instruction (although this was often skimpy, at best), seven of these nine
suggesting that the reviser plays some part in the process. The results of question 1

showed that the revisers in this study played a large part in the revision process, basing
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almost 79% of the revisions on their own knowledge, and that whether or not they had

received adequate instruction from textbooks in the revision process, they were confident
revisers.

In summary, the instructional designers investigated in this study applied some of
the standard prescriptions of the instructional design model and omitted others. Subjects
were insistent upon identifying the instructional goal and learning objectives, and spent
much time developing instructional strategies and reformatting the text to facilitate learning.
On the other hand, they did not spend any time conducting an instructional analysis, nor
did they propose item-by-objective summaries as part of the revision process. Further,
they did not follow the textbook injunctions to use feedback data to the extent that might

have been predicted.

Summary

This chapter has reported the data collected to answer the five research questions
proposed for the study. The subjects in this study constituted a demographically similar
group of professional instructional designers. Although the think-aloud technique was new
for all of them, they were able to think aloud fluently. They understood the task assigned
to them clearly enough that their definition of “revision” matched the definition envisioned
for the research study, and they performed the revision task with confidence. The number
of revisions ranged from 68 to 249 over the eight sessions, representing a mean of 32.5%
of the theoretically useful segments across subjects.

Results for question 1 showed a significant difference between the subjects’ use of
their own knowledge and their use of external data sources when making revisions, (79%
versus 21%, with a range of 58% to 99%, coming from their own knowledge). Analysis
of variance for these data showed no significant difference among subjects. Analysis of
variance performed for question 2 showed that, when subjects used external feedback data,

there was a clear order of data use, with learner comments most used, followed by
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comments from experts in the target audience, then subject-matter expert comments,

comments from more than one source, and finally test scores. There were significant
differences between pairs of these sources in five cases. Question 3 compared the number
of revisions coming from the subjects’ own knowledge when data were provided and when
data were not provided. There was no significant difference between the number of
revisions in each of these cases. Analyses of variance for each of these three questions also
showed no effects caused by the two modules used, nor the time at which feedback was
provided.

The think-aloud protocols provided a large body of data, which were obtained
concurrently with the performance of the revision, and which were supplemented by
comments made during a retrospective debriefing after each session. These data were used
to answer question 4, which compared what subjects said about what they were doing with
what they reported about their usual practice. Differences emerged among the three issues:
what they did, what they said, and what they said they did. Question 5 used data from the
think-aloud protocols to compare the subjects’ performance with the standard model of
instructional design already described in this study. This comparison showed consistency
among subjects in following some of the relevant components of the model closely, while
omitting others completely.

The final chapter will discuss these results and draw some conclusions about the
performance of this cohort of instructional designers, with some generalizations about the

actions of professional instructional designers.
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CHAPTER 5: DISCUSSION

Overview of Study

The standard model of instructional design represented in most of the commonly
used textbooks has a stage called formative evaluation which tells revisers to collect learner
and expert data, with an emphasis on the pretest and posttest scores of learners, and to use
these data to revise. However, not as much emphasis is given to revision as to the other
stages of the instructional design process. This lack of textbook instruction on revision
reflects the lack of research into revision. The literature gives evidence of the use of expert
and learner feedback in making revisions, but demonstrates a lack of studies on the
performance of practitioners, and no controlled studies to determine the impact of the
revisers’ own knowledge on their behavior. Consideration of this literature led to the
general research question proposed for this study: What priorities are established among
data sources when experienced instructional designers revise written materials?

While acknowledging the behavioral roots of instructional design, this study also
drew from a broader theory base. Specifically, it applied the human problem-solving
model and the think-aloud technique. The think-aloud methodology was chosen because it
has proved useful in describing the solution of ill-defined problems, whether by novice or
experienced performers.

Formative evaluation has been defined as a two-phase process; the collection of
feedback data and its use in revision. The collection of feedback data from experts and
learners was necessary before the research question could be addressed. This was
described in Chapter 3 as “Phase 1." In “Phase 27, the focus of the study, eight
demographically similar instructional designers revised two instructional modules, in one
instance using only their experience of revision, and in the other, provided with feedback
data from the sources recommended in a standard model of instructional design. All the

data were supplied at the same time, so that revisers were forced to select among the
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information they had been given. Verbal protocols collected while the subjects were

thinking aloud were coded according to a problem-solving model, and revision statements
were identified and tabulated. Descriptive and inferential statistical tests on the coded
protocols allowed a picture of the performance of the revisers to emerge and this was
amplified by examining more closely the data from the think-aloud and the retrospective
interviews.

The results obtained in this study, and described in the previous chapter, will be
discussed under the heading of each of the five research questions which guided the study.
Since the problem-solving model was such an important foundation for the study, the
chapter will continue by readdressing revision as a problem-solving act. The significance
of the study, both theoretical and practical, will be addressed and some limitations outlined.

The chapter will end with recommendations for further study.

Question 1: How Much Personal Knowledge Do Revisers
Incorporate, if They Are Provided With Feedback Data From Experts and
Learners?

The first question asked whether subjects used feedback data when such data are
available to them. Results for the first question showed an overwhelming use by the
subjects of their own input when they decided what revisions to make. On average, only
21% of revisions could be linked to the review data provided. Table 8 showed that this use

of data ranged from a low of 1% for subject S2 to a high of 42% for subject S§. The
analysis showed that there was no effect of “Time” nor “Module”, nor any three-way
interaction. The finding was consistent for both modules, and did not depend on whether
feedback had been provided at the first or the second session.

It appears that even when they are provided with the feedback data identified in the
instructional design literature as appropriate sources for informing the revision process, this

group of revisers preferred to use their personal knowledge as a source of input for making
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revisions. The think-aloud protocols show that subjects seemed unaware of the extent to

which their use of their own experience was a factor in their revisions. It may be that
revision procedures have been internalized to such an extent by these subjects that the
procedures were being applied without being the topic of focal awareness, and therefore
without appearing in the subjects’ verbal protocols. It appears as if these subjects have
reached Polanyi’s level of “skilful performance”, whose aim "... is achieved by the
observance of a set of rules which are not known as such to the person following them”
(Polanyi, 1958, p. 49). Further, no matter how little revision training they had received,
these subjects had enough experience to have incorporated practical knowledge into the
rules of their training. In Polanyi’s words again: “Rules of art can be useful, but they do
not determine the practice of an art; they are maxims, which can serve as a guide to an art
only if they can be integrated into the practical knowledge of the art. They cannot replace
this knowledge" (Polanyi, 1958, p.50).

Three subjects acknowledged the value they placed on their personal knowledge, as
expressed when one subject said “well, I trust myself, I guess....." (S1T1, segment
1596). However, no subjects acknowledged the use of their own input when they were
asked during the retrospective interview what data they had used. It may be that they were
unaware of their own input, or that these subjects use their own input so routinely that they
do not consider it of note.

The finding that subjects used so much of their own input raises questions about the
usual practice of revisers and about the nature of the data they rejected. These issues will
be addressed later in this chapter, beginning with the attention that subjects paid to each

data source.
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Question 2: What Attention Will Instructional Designers Give to

Each Data Source If They Are Provided With Verbal Comments From
Subject-matter experts and Audience Experts, Verbal Data and Test Data
From Learners, And Asked to Revise Print Materials?

Disregarding the subjects’ own input as a source of revisions, and generalizing
across the group, the data used by the revisers were, in order of use: the learner
comments, followed by audience expert comments, subject-matter expert comments,
comments from several sources, and finally, test scores. Moreover, there were
significantly more revisions based on learner comments than on any other source except
audience expert comments, and significantly less attention to test scores than to any other
source except subject-matter expert comments.

In other words, more attention was paid to oral data, especially that from learners,
than to achievement scores, and revisers did not use subject-matter expert comments to any
extent. Itis also notable that although subjects used pretest and posttest questions to define
goals and objectives, the use of test data does not appear in the revisions to the extent that
would have been predicted from the standard model. This is reminiscent of Dick’s (1968)
finding that revisers did not use posttest performance as a source of data, but since the
injunction to use test data as a source of revisions is so prevalent in the training of
instructional designers, it is a surprising result.

Several explanations suggest themselves for the lack of attention to test scores as
sources of revision. It may be that the results of the posttests made revisers think that the
draft instruction was adequate. For learning materials of this sort, a common standard is
the attainment of 80% on each question, and one subject (S4) specifically mentioned this
criterion during the revision. Examination of Table 2 shows that for Module 1, the success
rate was greater than 80% for 12 of the 23 questions, and for Module 2, the success rate
was greater than 80% for 6 out of 23 questions. Further, on the matched pretest/posttest

questions, scores decreased or stayed the same for three items in Module 1, and for two
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items in Module 2. These observations suggest that the original modules were susceptible

to improvement.

Another explanation might be that the revisers did not value the quality of the tests,
and indeed, it has already been noted that one subject asked to be allowed to revise the
tests. Yet subjects used the test items extensively to help them decide on the objectives of
the modules, and protocols reveal segments (coded as VST) where subjects were reading
test items, or the scores related to them. The lack of corresponding segments which could
be coded as RIT (revisions initiated by test scores) suggests that although subjects were
reading the test items and scores and using them to identify objectives, they were not
explicitly basing revisions on test scores in the manner that would have been predicted from
their training.

The analysis of variance for question 2 showed the only effect of the two different
modules on the revisions made. Figure 13 showed that subjects made less use of subject-
matter expert data for Module 1 than for Module 2, no matter which session Module 1 was
given to them. Examination of verbatim statements related to subject-matter expert
comments in the transcripts (coded as VSS), showed that subjects given feedback on
Module 2 read more subject-matter expert comments than those given feedback on Module
1, although the possible number of comments was almost identical for each (39 for Module
1, and 41 for Module 2).

Only two (S3 and S4) of the four subjects given feedback on Module 1 commented
directly on the qualifications of the subject-matter expert who had reviewed the module. As
already quoted in Chapter 4, S3 was critical of the subject-matter expert’s qualifications (a
B Sc in Nutrition), referred to her as “our little subject-matter expert” (S3T2, segment
928), and did not find her comments “particularly astute” (S3T2, segment 985). Subject
S4 simply said “I don’t find the SME’s comments useful” (S4T2, segment 582). The

qualifications of the expert reviewers are given in Appendix B, and Sheet 13 (M1) and
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Sheet 14 (M1) show that the qualifications of the subject-matter experts for the two

modules are almost identical.

A major difference between the subject-matter expert comments for Modules 1 and
2 was the quality and usefulness of their comments. The subject-matter expert for Module
1 did not make many revision suggestions, as was noted in the description of Figure 6, and
many of her other comments were generally supportive of the content; many comments just
said “True” or otherwise endorsed the information in the module,. The subject-matter
expert providing feedback on module 2 contributed more suggestions for revision, and
these seem to have been accepted more readily by the subjects.

Table 11 showed that the audience experts’ comments were the first choice of
feedback data for three subjects and the second choice for two subjects, although a
comparison of Tables 13 and 14 shows that revisers were more likely to reject data from
audience experts than from any other source. Only one subject (S¢) expressed any
criticism of the audience expert, and she rejected as many suggestions from this source as
she accepted.

The expert reviewers had been carefully matched regarding their qualifications, so it
seems as if the revisers’ perceptions of the qualifications of the experts, and of the worth of
their comments were more important than the actual qualifications when it came to
accepting or rejecting their comments. These issues will be readdressed when the
implications of these findings are discussed.

As well as considering what feedback sources are attended by the subjects, it was
interesting to ask whether this attention was acceptance or rejection. Comparison of Tables
13 and 14 showed that, overall, subjects were generally more likely to accept data from any
particular source than to reject it. From Table 13, there was a total of 252 revisions
initiated by feedback (coded RI-) and corroborated by feedback (coded RC-). Table 14
shows that there were 68 revisions made despite feedback (coded RD-) or rejecting

feedback (coded RR-). It is apparent that when subjects attend to data they are more likely
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to use them than to reject them, and that they use data to initiate revisions or to corroborate

their already formed opinions.

It is worth noting that 68 revisions linked to external sources of feedback (about
21%) were made despite the feedback. This further supports the observation of the
subjects’ use of their own knowledge. Here it was being used to override the information
given to them, and might be regarded as an aspect of the subjects’ response to contradictory
data. |

Throughout this study, results have been reported for revisions based on data from
more than one source, coded as RID, RCD. The relatively large number of these revisions,
compared with those from other sources (see, for exarﬁple, Table 13), suggests that
subjects were likely to assign value to suggestions coming from more than one feedback
source, and to incorporate a revision if the suggestion came from a number of review
comments (often including their own comments). This supports Kandaswamy’s (undated)
assertion that revisers perform a meta-evaluation of the feedback data they are given. It
also adds to the importance of the reviser’s own input. Not only were the subjects making
a large proportion of the revisions directly from their own knowledge, but also this

knowledge was mediating the revisions based on the feedback provided.

Question 3: Do Revisers Provided With External Feedback
Incorporate As Many of Their Own Revision Suggestions as Revisers
Provided With no External Feedback?

The first two questions used data collected only in the “with feedback™ condition.
For the third question, a comparison was made between the revisions linked to revisers’
own input when they were provided with data and those made when they were not
provided with data. The question grew out of the predictions that revisers would use more

of their own input when they were not given data to work with, and that there might be a
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learning effect during the first session, so that they might make more revisions based on

their own input during the second session.

The average number of revisions in each case was reported in Table 16 and the
analysis of variance in Appendix Q. This analysis showed no significant difference among
the number of revisions in either case, and no interactions caused by the module, nor by the
time of administration of the data. Subjects in this study were equally likely to use their
own knowledge whether or not they were given data. This suggests the conclusion that
there is no reason to collect review data to give experienced revisers, but this might be too
hasty a conclusion. To note only one reason at this point, the quality of the revisions has
not been considered.

Subjects did not use their own input exclusively, with the exception of one subject,
S2, who made all revisions before reading the feedback data, and then made only one
change based on data. It is clear from the results for question 2 that revisers do use data, if
only for, on average, about one fifth of the revisions that they make, although one subject
based as many as 42% of her revisions on feedback.

Revisers have been quoted as saying that they felt happier with data, that the
comments “vindicated” or “validated” what they already thought. The only negative
comment in the “with data” condition came from the subject who said: “I’m lost by having
too much data thrown at me” (S4T2, segment 859). Provision of all the data at the same
time was deliberate, to force subjects to choose among the information they were given.

Question 4: How Do Revisers Establish Priorities Among Data
Sources?

So far, this discussion has examined the feedback data sources used, the extent to
which they were used and the purposes for which they were used. The fourth question
investigated the decisions made by subjects regarding the incorporation or rejection of

various types of data
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The first thing to emerge was evidence of contradictions among subjects’

perceptions of what they had done in this task, their practice as evidenced in their verbal
protocols, and their descriptions of their usual practice, an observation also noted by
Rowland (1992). Results for question 1 showed that, in fact, the revisers’ own knowledge
was the predominant source of revision statements. Results shown in Tables 13 and 14
suggest that they were more likely to accept than to reject the data they were given. Even
so, the predominance of revisions linked to the subjects’ own input shows that they appear
to value their own resources most highly as a data source.

Verbatim statements from the think-alouds and from the retrospective interview
have quoted the subjects’ perceptions of what they were doing in the task, and their reports
of their usual procedures, and examination of these statements in relation to the actual
performance gives some evidence for the priorities established. From the protocols, it
emerges that subjects were more likely to be sympathetic to learner comments. Reasons
given by revisers for their use of various sources of feedback data in this study were based
on the value they placed on each of the data sources, and did not closely match their reports
of their usual practice. Neither did they report that they had used their own knowledge as

input into revision decisions.

Use of Expert Feedback
Subjects reported that they had little knowledge of the content of the modules they
were revising, which suggested that they might rely on subject matter comments. Also,
when they were asked what feedback data sources they usually had available and which
ones they were most likely to use, Table 17 shows that the majority said they used subject-
matter expert data as a source of revision suggestions. In Table 15, subjects were shown
to be reporting a heavy emphasis on the use of subject-matter expert input into revisions.

Yet the actual revisions based on subject-matter expert review comments was only 4% of
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the total revisions, significantly less than those based on learner comments or audience

expert comments or their own input.

They also reported their usual use of other instructional designers during revision,
although they were given no feedback from instructional designers in this study so as not to
contaminate the study with input from the practitioners in the same domain. Their reporting
of input from other instructional designers may result from the team approach reported by
Nathenson and Henderson (1980) which is common in the large companies in which most
of the subjects were employed. It may also be an oblique acknowledgment of their own

input into the revisions.

f Learner Kk 1

When subjects used the data they were given, they were most likely to use the
comments that had been made by learners. Table 17 shows that three subjects (S1, S4 and
S7) said they usually paid most attention to learner data, although comparison with Tabie
15 shows that only one of these three (S7) actually did so in the research task, and a
different three (S1, S5 and Sg) estimated that they had paid most attention to the learner
comments in the research task. Two subjects explicitly said that they were using a strategy
which involved acting like learners, both in conditions where they were not given feedback
(S4T1 and S5T2).

When subjects expressed an opinion about learner comments, the opinions were
generally positive. One subject explained his willingness to accept learner comments by
saying: “these general comments, I think, are --are maybe all the more strong, in the sense
that, often, students will just expect stuff to be like this” (S4T2, segment 481). Yet Table
15 shows that this subject estimated that he had given more attention to the audience expert

in the research task, and that this estimate was correct.



132
Use of Learner Feedback: Test Data

The subjects used far less test data to plan revisions than might have been predicted
from the attention given in textbooks to gathering test data during formative evaluation.
The case has been made for allowing the subjects to define their own task, so no attempt
was made to define objectives for them. In the absence of defined objectives, subjects read
the test questions to help them identify the objectives of the modules. Having identified the
goal of the module as changing learners into better consumers, they criticized the test
questions for being too factual, which may have caused them to place less importance on
the information given by the test scores.

However, two pieces of data suggest that this was not an anomalous observation.
When they were asked to report their usual practice, Table 17 showed that only one subject
(Sg) made clear reference to the use of test scores. All other reference to the use of learner
data was ambiguous as to whether test data or learner comments were being used. This
may mean that instructional designers do not place as much empbhasis on test data as the
standard model of instructional design suggests. Also, it was reported in Chapter 4 that no
reference was made to item-by-objective summaries of test questions, either in the task at
hand, or in their usual practice. This presents a picture of an instructional designer who
does not follow the standard model of instructional design. This issue will be readdressed

in the discussion of the fifth question.

Use of Contradictory Data
There was only one example of contradictory data resulting from the review, so it is
difficult to answer the question of how subjects reconciled such a problem. In the
particular case described in Chapter 4, it was clear that the four subjects confronted with
contradictory data from learners and the audience expert were not disturbed by it. One
sided with the learners, two accepted the audience expert’s comments, apparently because

these comments supported their own beliefs, and one planned a compromise. When
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feedback data contradicted the subjects’ own opinions, Table 14 shows that revisers used

their own knowledge in preference to the external data. It should be noted that the review
data for this study were real, not contrived, and contained consistent comments, so more
research with inconsistent data is necessary before further conclusions can be drawn.

In summary, three contradictory factors seem to be present in the results for
question 4. First, subjects generally lacked content knowledge in the materials being
revised, and were slightly more familiar with the audience for the modules. This suggested
that they might rely more heavily on the subject-matter expert’s feedback than on the
audience expert’s, while, in fact, they used feedback from the audience expert in preference
to that from the subject-matter expert. Second, the subjects in this study reported heavy
use of subject-matter expert input in their usual practice, although this was not supported
by the results of this study. Third, instructional designers are instructed to value test data
from learners when they revise, and these subjects made minimal use of test data for
making revisions.

Gilbert’s (1992) report of “a small but sure negative correlation between how
exemplary performers actually do their jobs and how they say they do them” (p. xv), and
Duy’s (1989) observation that revisers do not accurately estimate the extent to which they
use a data source are supported to some extent by the results of this study. None of the
revisers reported their own input as a data source during debﬁefmg, although most of the
revisions are linked to their own input. But after this important consideration is removed,
Table 15 showed that only two of the subjects assessed correctly that they had placed most
emphasis on learner data during this task, although they did not specify whether these data
were test scores or learner comments.

Sﬁbjects’ principal data source was their own knowledge, even when they were
given data. When they chose among sources of feedback data, they were willing to give

more credibility to the learners’ comments, were generally unimpressed by the experts’
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comments and credentials, and therefore less likely to accept their input, and did not use the

test scores to any extent, except as will be explained in the discussion of question 5.

Question 5: When They Revise Materials, Do Instructional Designers
Follow the Prescriptions of the Standard Model of Instructional Design?

All subjects reported that they had used one textbook, (Dick & Carey, 1985) at
some time, either as a required text during their training, or as a reference book since then,
which substantiated the use of this text as the standard model of instructional design used in
this study.

Instructional designers are trained to use subject-matter experts as data sources, and
these subjects reported that they used such data routinely, yet their behavior in this task
does not support this. Also, when instructional design textbooks address the issue of
revision, all recommend the use of pretest and posttest scores as an estimate of how
successfully the materials teach. Table 18 summarized the subjects’ attention to the
standard model, and showed that it was attended by all subjects to the same extent. That is,
all subjects followed all but two steps in the model: conducting an instructional analysis
and identifying entry behaviors.

It may be that, knowing that they were dealing with undergraduates, subjects
assumed that all the learners would be a homogeneous cohort, and that there was no need
to identify the entry behaviors, although one subject mentioned that this might be
necessary. Performing an instructional analysis is an early stage in the systematic design of
instruction, and one which follows logically from the definition of objectives. No mention
was made of this step by any of the subjects, although every one of them talked at length
about the need for objectives. It is possible that instructional analysis was omitted because
itis an early stage in instructional design; the subjects may have perceived themselves as
coming into the project at the end, so that they did not see the early steps as being part of

their task. It is also possible that an instructional analysis is too demanding of theory to
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form a regular part of the activity of an instructional designer and that this is one of the

corners that has been cut in practice. Finally, subjects may have assumed that the
instructional analysis had already been done, although no-one checked this fact with the
administrators.

The revision step of the standard model gives another example of subjects’
divergence from their training. Results have shown that they did not use review data,
especially test data, to the extent that they are told to in the model. The lack of objectives
made a test item-by-objective summary impossible, but none of the subjects mentioned this
as a problem for them, nor referred to it in any way. Again, the fact that they were coming
into the project at the end of the process may have affected the subjects’ use of data. It has
been noted that several subjects gave themselves the role of learner in their first approach to
the materials. Their need for ownership of the modules may have affected their attention to
the various data sources.

These results suggest that the subjects followed the model, but in a much looser
way than the systematic approach suggests. They showed a preference for “soft” oral data
rather than “hard” test data, in a similar manner to that reported by Ciesla (1976). They
were very organized in approaching the revision, but did not use such organizing principles
as an instructional analysis or detailed analysis of test results. This seems to provide
another example of Shanteau’s (1992) observation of the use of heuristics, rather than
algorithms, by experienced performers faced with ill-defined problems. It is typical of
practitioners giving reasons for their actions that “lore and experience are cited more
frequéntly than are hard data” (Geis, 1986, p. 4). It is also typical of experienced
practitioners to have internalized rules to such an extent that they would apply them
unconsciously. Duchastel has noted that professionals have a strong cognitive need for “a
sense of control over the analytical process involved in problem-solving” (Duchastel, 1990,

p. 439). It appears as if these instructional designers were experienced enough to be able
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to take short cuts in their work, and to have distilled from their training the principles they

perceived to be of most use to them, giving them the control that they needed.

In developing an instructional design model to teach problem solving, Dijkstra
wrote: “Sometimes within a community of problem solvers there is agreement about the
problem-solving procedure, sometimes the problem solver is free to develop a method to
solve the problem” (Dijkstra, 1991, p.6). In the absence of prescriptive literature on
revision, it would appear that revisers are free to develop their own methods of problem
resolution. How far do the revisers studied constitute a community with agreement
regarding procedures?

Subjects were a demographically similar group of experienced instructional
designers who had reéeived similar training. Subjects’ reports of their training supported
Ely’s (1992) opinion of the preparation of educational technologists. Ely wrote: “The
concepts and procedures [of evaluation] are incorporated into other courses, but they tend
to have a minor place in the entire professional education curriculum.” (p. 27). Subjects
reported use of a similar list of textbooks, but no one mentioned Gropper (1975), the only
book dedicated to revision. The selection criteria for subjects--all were practicing
instructional designers who belonged to the local chapter of NSPI--explained why they
belonged to similar organizations and read similar journals. Their use of journals and
interest in conference attendance demonstrated a degree of professionalism common to all
of them, and they were taken to constitute a community of instructional design
practitioners, and thus, to share experience in the revision step of instructional design.

According to Alexander, Shallert, and Hare (1991), members of a community share
a body of tacit knowledge that they call “sociocultural knowledge” (p. 325). In relation to
composition, Flower, Carey and Hayes (1985) express this type of knowledge in a
different way when they write about “personal maxims”, identified by strategy statements
(ST) in this coding scheme. Comments made by the subjects suggest a common view of

the task, of the requirements for revision, and of the means to effecting the necessary
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revisions. They used the data, especially data from several sources, and data which

supported their own views. No examples could be found where revisions were made
despite the reviser’s opinion, so the code for this does not appear in the results. They used
their experience, and the protocols are replete with strategy statements (ST) and knowledge
statements (KS) describing this experience. Chapter 4 has described how they proposed
revisions based on learning principles such as the need for better formatting, presentation,
feedback and practice, and active learner engagement.

The results of this study seem robust enough to call the subjects a community of
instructional designers fitting Winn’s description of *“successful professionals” who solve
problems by adding “experience that is often tacit or intuitive” to “a mastery of theoretical
principles” (Winn, 1990, p. 66). They generally followed the same model of instructional
design. They were experienced enough to have modified the prescriptions of their training,

and had done so in a fairly consistent way.

Revision as Problem Solving, and the Use of the Think-aloud Technique

In Chapter 2, revision was characterized as an ill-defined problem, and the subjects’
solution of the revision problem was typical of the process for solving ill-defined
problems. The representation of the task was modified as tl(le solution proceeded, as
observed by Simon and Hayes (1976), although once established, the definition was stable
across the duration of each session, implying that the subjects had a clear picture of the
task. Gap-filling decisions were made (Hayes, 1989) as subjects satisficed on a solution.
Different solutions were proposed to the revision problem (Simon, 1973), although a
description of these solutions is outside the scope of this study.

Problem-solvers build their own representation of an ill-structured problem, both at
the beginning of the process, and as the solution proceeds (Geis, 1986; Simon & Hayes,
1976) and this behavior was observable among these subjects. There was some alteration

in task definition as the revision proceeded, consistent with Simon’s (1978) observation
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that “As recognition of particular features in the situation evokes new elements from long

term memory, the solver’s problem space undergoes gradual and steady alteration (p.
287).” Part of this alteration in problem space serves to define the problem more clearly,
and part of it helps to structure the problem for the solver and to identify operators to search
the problem space. It was noticed that some subjects’ protocols contained segments related
to task clarification (TC) after the task had proceded for a few minutes, as well as task
representation segments (TR) all the way through. In this way, subjects were refining their
task definition and redefining the problem space they were using.

Characteristic of the behavior of experienced performers, rather than novices,
subjects generally spent considerable time setting up the problem space (Simon, 1973), as
reflected in the number of segments coded as task representation (TR) and task talk (TT)
early in the protocols. They were also experienced enough in the task to be able to call up
previous problem spaces and operators from long term memory, indicated by the facility
with which they proposed some revisions (use bullet points, shorten the paragraphs, etc.,)
and by the strategy statements (coded as ST) in their protocols (“I usually...”, “At this
point I would....”, etc.,). In Duchastel’s (1990) tehns, they were re-exposing themselves
to their previous experience, and in Rowland’s (1992) terms, they were retrieving a
template to assist the solution.

Subjects’ casual use of the terms review, revise and edit reflected the lack of
precision with which these terms are used, and perhaps also the demands on an
instructional designer, who is expected to perform all these functions while evaluating
materials. It was possible to clarify the use of these terms--and therefore the research task--
for each subject without constraining the task too closely. After this clarification, all
subjects were able to define the task clearly for themselves as a revision task, and all used

basically the same definition of revision as that used for the study.

The coding scheme used for the transcribed protocols was based on the premise that

revision as a component of formative evaluation was an example of problem solving. The
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stages of problem solving outlined in the coding scheme were clearly identifiable in the

transcribed protocols. There were instances when revision statements were not preceded
by problem statements (i.e., problem resolution was occurring without overt problem
identification), a feature of protocols obtained from experienced performers that has also
been noted by Flower and Hayes (1980). The finding of parallels between the protocols
obtained from this study and those reported by Flower, Hayes, and their associates lends
justification to the use of the same problem-solving model as that used in composition.

Data collection followed Ericsson and Simon’s (1980; 1993) advice to use think-
aloud procedures to capture the procedures of experienced performers. In general, subjects
proved to be good at the think-aloud task, although it was a new experience for all of them.
The “with feedback” condition seemed to be more demanding of subjects, presumably
because more pieces of information had to be kept in focal awareness. The mean time for
this condition was longer, and subjects needed more prompting to think aloud when
feedback data were available to them.

Even though every attempt had been made to organize the data so that subjects were
not overloaded, they still had to deal with a number of different pieces of paper when they
were given feedback data, and there was more tendency for verbal production to shut down
in the presence of all the material necessary to provide the feedback. Subjects used a
variety of strategies for dealing with the different pieces of feedback data. These included
physically moving papers around, taking apart the stapled papers and spreading them out
S0 as to be able to see as many as possible, reading each set of comments sequentially, or
reading each set of comments on a particular section before going on to the next section. It
appeared that these strategies were effective, and that the process of thinking aloud was not
adversely affected by the provision of feedback, since the greatest number of prompts for
any subject never exceeded 18 in 2.5 h, or one every 10 minutes. The median value was

about one prompt every 50 minutes.
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Subjects were told that they could make notes while they were revising, as long as

they continued to think aloud. Examination of these written notes did not provide
information on the process that they had followed, and in many instances, gave only a
sketchy picture of the product. Information provided by subjects during the retrospective
interview was often inconsistent with the evidence from the think-aloud protocol,
substantiating the view, already expressed, that experienced performers are often poor
reporters of their actions. Thus the think-aloud procedure, although it is probably not
providing a complete picture of the subjects’ cognitive processes, appears to a reliable

source of information on the complex task of revision.

Summary

The general question which guided this research was: What priorities are
established among data sources when experienced instructional designers revise written
materials? The research began with an assumption from the literature that instructional
designers who had been trained according to a standard model would do what they had
been trained to do; they would use external review data provided for them and incorporate it
into revisions. If they were not given data, they would act as their own reviewers, and
there would be evidence of differences between these two conditions if their actions were
tracked by asking them to think aloud.

The results of this study have shown that the original premise was only partly
correct. Instructional designers do follow certain procedures that they were trained to
follow, but not to the extent that had been anticipated. The instructional designers in this
study used feedback from experts and learners to a limited extent, and placed far more
reliance on their own input. They acted as their own reviewers whether or not they were
given data, sometimes acting the role of learner, and there was little difference between
their performance in these two cases. Moreover, they were not aware of the discrepancies

between their actions and their descriptions of their actions.
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At first sight, it appeared as if the subjects in this study were using their own

knowledge to the exclusion of nearly all the feedback data they had been given when they
revised the instructional materials. Closer investigation shows that although they gave
priority to their own knowledge as a source of revisions, they did, in fact, use the sources
of feedback recommended in the standard models of instructional design. However, they
may not have used these data for the purposes usually recommended (e.g., test scores were
used to define objectives, not to make revisions), nor to the extent that the standard models
would suggest. They sometimes used feedback as validation of their own ideas, and felt
more comfortable when data were provided. They were experienced enough to have
internalized the maxims of their training and to be able to apply these maxims confidently

and unconsciously.

Specific Contributions of this Study
The findings of this study have implications for both the theory and practice of
formative evaluation, especially the revision phase of formative evaluation, and will be

outlined under the headings of theory and practice.

Theoretical Significance

This study fits into the programmatic research of a team which has as its long term
goals the identification of the effectiveness of different formative evaluation strategies, and
the establishment of guidelines to assist revisers of instructional materials. The team has
been in existence for ten years and has so far investigated the collection of data from
experts and learners, according to the prescriptions of the systematic design of instruction.
Appendix A gives an overview of the work of the team.

The present study has extended this programmatic research from a focus on the
collection of feedback data to the use of these data in revision. It has continued to separate

data collection from data use in formative evaluation so that each of these steps may be
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examined more closely. It has also drawn from the theory bases of problem solving and

composition and, therefore, from their methodologies, specifically the use of the think-
aloud procedure. Its particular contribution to the research program has been to examine
the actual practice of experienced instructional designers.

The review of literature on revision as a step in formative evaluation suggested a
gap in the research on the process used by trained revisers when they revise print materials.
The research questions in the present study investigated the information attended by
experienced instructional designers when they revise printed instructional materials. Unlike
most previous research into revision, this study gave professional instructional designers a
naturalistic revision task, where they set their own task definition, and were not constrained
to use or to avoid particular data sources. It demonstrated that experienced revisers
incorporate their own knowledge into revisions, rather than using suggestions made by
reviewers, and raised questions about the type and quality of data collected for revisers’
use.

Clear evidence of the stages of the human problem-solving model in the protocols
of these subjects substantiates the use of this model as a theoretical framework when
studying instructional design and specifically formative evaluation. Since model building
and heuristic development are stages in the process of theory building, and since little work
has been done to test the heuristics applied by revisers, it is not surprising that the act of
revision in formative evaluation has so far had a limited theoretical base. Placing it within a
problem-solving paradigm and relating it to composition has allowed revision to be
explored using the methodologies common to these two domains.

The human problem-solving model has also enabled the development of a more
finely grained coding system than in earlier studies. For the first time, the revision
behavior of instructional designers has been tracked in great detail. Instead of accepting
revisers’ reports of the feedback data they had used, this coding scheme allowed revisions

to be linked to specific sources of feedback. The use of problem solving as a model
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allowed a robust and fine-grained coding scheme based on a firm theoretical base. Thus it

provides the first empirical research into the actions and preferences of experienced revisers
during formative evaluation under conditions as naturalistic as possible. In this way, it has
extended the study of expert performance into instructional design, adding a new data set to
the study of expertise in different domains.

Much of the research into revision has been focused on the behavior of writers,
whether novice or expert, while they are revising their own original compositions
(Fitzgerald, 1987, summarized revision research to that date). But other professionals
engage in revising, and instructional designers are often charged with revising the writing
of others. This study provided a link between an existing body of research and a less
examined area, that of “adults in occupations where functional writing is prevalent”

(Fitzgerald, 1987, p. 498).

Practical Signifi

The results of this study also offer implications for practice. The most salient
result, of special interest to anyone charged with managing the design of instruction, was
the extent to which revisers use their own knowledge base when they revise. Across the
eight subjects, nearly 80% of the revisions were based on the revisers’ own knowledge.
Since the revisers’ input is so pervasive, this suggests that a project manager should choose
the reviser carefully.

Yet reviser knowledge is not the only source of the revisions that were proposed.
Figure 4 showed that, without exception, textbooks advise instructional designers to collect
and use feedback data to drive revision. Because collecting revision data is an expensive
and time-consuming process, it is often omitted in materials development. The results of
this study suggest that data collection is worthwhile, because although external data were
incorporated in only about 20% of the revisions, revisers said that they felt more

comfortable when they had data. It is also worthwhile to collect data from a variety of
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sources, since it appears that revisers value data if it comes from more than one source.

The study leaves open the question of whether such feedback should be collected by the
classic methods outlined in instructional desigri textbooks, or by newer methods, such as
those summarized by Tessmer (1994).

It is also clear that expert reviewers should be carefully chosen. The credentials of
the reviewers were important to the subjects. Their assessment of the reviewers’
credentials and the value of the comments made by the reviewers affected the attention
subjects paid to the review comments, whether or not the review data were instrinsically
valuable.

The practice of training instructional designers is well established and this study has
shown that, in general, instructional designers follow the model on which their training
was based, although they omit some of the steps, either consciously or unconsciously.
This result points out a question of practical importance in the training of instructional
designers. | If evaluation of the revisions show that omitting these steps does not have any
effect on the revised product, it may be possible to streamline the model that is taught to
neophytes. If the revised materials show that the steps are, in fact, crucial, it is necessary

to reconsider the way they are addressed in training.

Limitations
Some of the limitations of the study and the actions taken to control these limitations
have been described in the relevant sections of the text. For example, the small number of
subjects was accommodated by counterbalancing the treatment conditions, which matched
subjects with themselves within treatments, giving 16 data sets for 8 subjects. In addition,
use of both the think-aloud procedure and a retrospective interview produced a large

amount of rich oral data from a small number of subjects.

While the think-aloud procedure has been criticized for distorting production, there

is enough evidence to warrant the use of the technique to capture processes that would be
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invisible in the final product (e.g., Swarts, Flower, & Hayes, 1984 ), and the results of

this study support this use. The think-aloud was supplemented by the subjects’ written
notes, and by the notes taken by both researchers. The written trace of the revisions
produced was not helpful in identifying the processes followed by the revisers, but was
used to help in transcribing and coding the oral data and provided helpful clues regarding
emphasis and context.

The collection of feedback data by different researchers may be seen as a limitation
to the validity of the data, but strict attention was paid to using matched procedures for each
of the studies to ensure that data sets were comparable for the two modules.

Formative evaluation is traditionally considered to be an iterative process (Geis,
1986), and models of instructional design advocate collecting data and using them for
revision at each stage of materials development. In this study, revisers were deliberately
provided with all data at once to force the revisers to be selective and to prioritize.

This study’s place in a program of research could be identified as a limitation, since
each researcher deals with only a small section of the whole problem, but it also constitutes
a strength. It has enabled the researcher to use data sets collected for earlier projects
(Israeloff, 1992; Rahilly, 1991; Tremblay, in progress) and to build a coding scheme based
on earlier productive schemes (Duy, 1990; Rahilly, 1991; Saroyan, 1989). It has also
provided a pool of fellow researchers for assistance and for formative evaluation of the

work in progress.

Recommendations for Further Research
This study has collected an extensive data base which is now susceptible to further
analysis. For example, it is recommended that the segments shown in Appendix E which

are not coded as revision be examined more closely. Protocols could be re-examined in
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detail for the problem-solving strategies employed by the revisers. The protocols could

also be examined for evidence of expert performance compared with the standard definition
of expertise in works such as Chi, Glaser and Farr (1988) to develop a model of expertise
in instructional design, or at least in revision as a component of instructional design.
According to this model, the “most expert” and the “least expert” revisers could be
identified from the eight subjects, and the revisions they proposed could be tested on
learners. It would also be possible to develop a model of the knowledge base of
professional instructional designers by investigating all the knowledge statements in the
protocols.

From analyses such as these, a revision heuristic could be proposed which would
be a valuable step in planning the training of neophyte revisers. A model of reviser
behavior would include the most effective characteristics of a good reviser. Combined with
an evaluation of the revisions produced, this would help in the selection of revisers, which
has been shown to be an important consideration.

Throughout the study, a case has been made for considering the subjects as a
demographically similar group, and their similar approach to the revision process was
noted in Chapter 4. However, individual differences were apparent, and have been noted
where they occurred. The differences offer intriguing insights into the individual reviser’s
performance. For example, subjects S2 and Sg provide an interesting contrast in style and
performance. S based 99% of revisions on her own input. She had the most irrelevant
talk during the think-alouds: adding the number of segments coded as dialog (D) with
unrelated talk (UT) over the two sessions gave a total of 274 segments. She also had the
most strategy talk (ST) in any single session. When she was provided with data, she did
not use the data, but instead, she justified what she was doing by describing her usual
strategy on 63 occasions.

By contrast, S8 used data to the greatest extent. Her revisions were linked to

feedback 42% of the time, although she said during the debriefing “But I think I’m not,
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um, a terrifically model-based practitioner.” She had the least irrelevant talk of all subjects;

dialog and unrelated talk totalled 13 segments over the two sessions, and also the fewest
strategy statements; a total of four over the two sessions. This preliminary comparison
introduces a number of other questions. What other similarities and differences occur
among the revisers? What are the differences between the revisions produced by these two
subjects? Do their different styles give any clues as to the quality of their revisions?
Examination of the segments not related to revision would provide some answers to these
questions.

The question of most pragmatic interest to anyone involved in formative evaluation
and revision is: how effective are the revisions? This has been partlyv answered in another
study (Bordonaro, 1993), but further research will be needed to test the revisions produced
or proposed by each of the different subjects. While this study did not attempt to evaluate
the effectiveness of materials revised from input from a variety of sources, nor even
whether these revisions were, indeed, improvements, it did examine the influence of
personal skill, and the systematic use of heuristics and procedures by revisers.

This research has addressed an area which has not been the focué of extensive
study, and the results should contribute to both the theory and practice of formative
evaluation. The next stage would be té develop a model of reviser practice. This would
form the basis of a heuristic to train novice revisers in this crucial stage of the development

of instructional materials.
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Script for Ice-breaker [1 (T1)]
Thank you for your participation in this study. I’d like to start by explaining what we’re

going to do today, and if you have any questions, feel free to interrupt me.

A bit of background on our research: This study is part of an on-going team research
project concerned with the improvement of instructional materials through formative
evaluation. My own piece of the research involves looking at revision and how
experienced instructional designers carry out revision under different conditions. We’d like
you to revise two modules from an introductory chemistry course for non-chemistry
university students from both Arts and Sciences -- one today and one in the next session.

The procedure for this session is outlined for you on the next sheet in this folder.

Script for Ice-breaker [1 (T2) w]
Thank you for coming back for this second session.
Let me remind you about our research: This study is part of an on-going research project
concerned with the improvement of instructional materials through formative evaluation.
We’d like you to revise another module from an introductory chemistry course for non-

chemistry university students from both Arts and Sciences.

The procedure for this session is outlined for you on the next sheet in this folder, and this

time it’s slightly different.

Last time, you were asked to revise the module with no feedback on where problems had
arisen during their testing. This time, I'll be giving you feedback data of various sorts that

you can use to help you revise.
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Script for Ice-breaker [1 (T2) n]

Thank you‘for coming back for this second session.

Let me remind you about our research: This study is part of an on-going research project
concerned with the improvement of instructional materials through formative evaluation.
We’d like you to revise another module from an introductory chemistry course for non-

chemistry university students from both Arts and Sciences.

The procedure for this session is outlined for you on the next sheet in this folder, and this

time it’s slightly different.

Last time, you were asked to revise the module using the feedback we had obtained from
experts and learners. This time, you’re asked to revise another module, with no feedback

provided to you.
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Summary of Activities [2 (T1)]

1. Il ask you to read a page of instructions, then check that you understand the task.

2. The technique you’ll be using is called a Think-aloud. I’ll give you some

information on that next, and give you time to read it.
3. I'll give you a short warm-up task to allow you to practice thinking aloud.

4. I’ll give you the module, ask you to work through it and revise it, and tape record

your comments as you think aloud.

5. Finally, I’ll ask you for some brief demographic information, and we’ll discuss the
materials more generally. I'll also answer any questions you may have after performing the

task.
Is that short description of the procedure clear ?

Before beginning, I have a consent form which I'd like you to read and sign, if you

agree with what it says.
(Give consent form)

If you agree to the statements, would you please sign at the bottom of the form?
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Summary of Activities [2 (T2) w]

L. I'll ask you to read a page of instructions, then check that you understand the task.

2. We’ll again be using the Think-aloud process. I’ll give you some information on

that next, and give you time to read it, to refresh your memory.

3. I’ll give you a short warm-up task to allow you to practice thinking aloud, if you

feel you need it.

4, I'll give you the second module and the feedback we have from experts and
learners, ask you to work through the module and revise it, and tape record your comments

as you think aloud.

5. Finally, we’ll discuss the materials more generally, and I’ll answer any questions

you have about the project.
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Summary of Activities 2 [(T2) n]
L. I'll ask you to read a page of instructions, then check that you understand the task.
2. We’ll again be using the Think-aloud process. I'll give you some information on

that next, and give you time to read it to refresh your memory.

3. I’ll give you a short warm-up task to allow you to practice thinking aloud, if you

feel you need it.

4. I’ll give you the second module, ask you to work through it and revise it, and tape

record your comments as you think aloud.

5. Finally, we’ll discuss the materials more generally and I’ll answer any questions

you may have about the project.
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(Letterhead)

Consent form [T1]

I agree to participate in a programme of research conducted in the Department of
Educational Psychology and Counselling at McGill University.

I give my consent to have the sessions audiotaped.

I understand that the data I provide will be coded to maintain confidentiality.

I understand that the data from this study may be published.

I understand that I can have a full description of the results of the study after its completion.

I understand that I am free to withdraw at any time during either session without negative

consequences.

I understand that, at the end of the second session, I shall receive an honorarium of $300
for my participation.

I HAVE READ AND UNDERSTOOD THIS CONSENT FORM AND I AGREE TO
PARTICIPATE IN THE STUDY.

NAME:
SIGNATURE:

DATE:
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Task description [4 (T1) w]

PLEASE TAKE SOME TIME TO READ THIS CAREFULLY

This unit has been developed for use in a first-year chemistry course for both Arts
and Science students who are not majoring in chemistry. The original draft was written
by a subject-matter expert who is also a teacher. This person is dissatisfied with the effect
of the materials on students. You are being brought in as a consultant to revise the unit.
Please make any revisions that seem necessary to you. Feedback data has been collected
from experts and learners, and I'll give you that data along with the original material.

Green-Pretest and Posttest scores from learners;
a copy of the tests;
oral comments, both positive and negative, from learners.

Yellow - Transcribed oral comments from a subject-matter expert;
Transcribed oral comments from an expert in the target population;
a summary of the qualifications of these experts.

I'll give you the module and the feedback data we have gathered on it, ask you to
work through it, and tape record your comments as you think aloud while doing the
revision.

While you are revising, we want you to speak your thoughts out loud so that we
can record what you are saying. This technique is called a Think-aloud, which means
saying out loud all the thoughts, questions, comments and strategies that go through your
mind while you are performing a task. Since the Think-aloud process is unfamiliar to most
people, we shall be having a short practice session in a few moments.

At times you may forget to think out loud, so my role will be to prompt you to
continue. [shall also be keeping track of your comments. During the Think-aloud
procedure, I can’t answer any questions that you may ask, but there’ll be a chance to do so
at the end of the session. Please take your time on the task. I shall suggest times for taking
breaks, but whenever you feel you want a break, please do not hesitate to say so.

Is there anything unclear about these instructions ?
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Task description 4 [(T1) n]

PLEASE TAKE SOME TIME TO READ THIS CAREFULLY

This unit has been developed for use in a first-year chemistry course for both Arts
and Science students who are not majoring in chemistry. The original draft was written by
a subject-matter expert who is also a teacher. This person is dissatisfied with the effect of
the materials on students. You are being brought in as a consultant to revise the unit.
Please make any revisions that seem necessary to you.

I'll give you the module and ask you to work through it, and tape record your
comments as you think aloud while doing the revision.

While you are revising, we want you to speak your thoughts out loud so that we
can record what you are saying. This technique is called a Think-aloud, which means
saying out loud all the thoughts, questions, comments and strategies that go through your
mind while you are performing a task. Since the Think-aloud process is unfamiliar to most
people, we shall be having a short practice session in a few moments.

At times you may forget to think out loud, so my role will be to prompt you to
continue. While you are speaking, I shall also be keeping track of your comments. In the
Think-aloud procedure, I can’t answer any questions that you may ask, but there’ll be a
chance to do so at the end of the session. Please take your time on the task. I shall suggest
times for taking breaks, but whenever you feel you want a break, please do not hesitate to
say so.

Is there anything unclear about these instructions ?
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Task_description [4 (T2) w]

PLEASE TAKE SOME TIME TO READ THIS CAREFULLY

The description of your task is very similar to what you read last time you were
here, except that the conditions for the task are different this time, so would you please read
this task description again?

This unit has been developed for use in a first-year chemistry course for both Arts
and Science students who are not majoring in chemistry. The original draft was written by
a subject-matter expert who is also a teacher. This person is dissatisfied with the effect of
the materials on students. You are being brought in as a consultant to revise the unit.
Please make any revisions that seem necessary to you. Feedback data has been collected
from experts and learners, and I'll give you that data along with the original material.

Green - Pretest and Posttest scores from learners;
a copy of the tests;
oral comments, both positive and negative, from learners.

Yellow - Transcribed oral comments from a subject-matter expert;
Transcribed oral comments from an expert in the target population;
a summary of the qualifications of these experts.

I’ll give you the module and the feedback data we have gathered on it, ask you to
work through it, and tape record your comments as you think aloud while doing the
revision. |

While you are revising, we want you to speak your thoughts out loud so that we
can record what you are saying. This technique is called a Think-aloud, which means
saying out loud all the thoughts, questions, comments and strategies that go through your
mind while you are performing a task. If you feel you need a warm-up exercise to remind
you about the Think-aloud technique, I have one ready for you.

At times you may forget to think out loud, so my role will be to prompt you to
continue. While you are speaking, I shall also be keeping track of your comments. In the
Think-aloud procedure, I can’t answer any questions that you may ask, but there’ll be a
chance to do so at the end of the session. Please take your time on the task. I shall suggest
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times for taking breaks, but whenever you feel you want a break, please do not hesitate to

@ say So.

Is there anything unclear about these instructions ?
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Task description [4 (T2) n]

PLEASET ME E AD THIS CARE LY

The description of your task is very similar to what you read last time you were
here, except that the conditions for the task are different this time, so would you please read
this task description again?

This unit has been developed for use in a first-year chemistry course for both Arts
and Science students who are not majoring in chemistry. The original draft was written by
a subject-matter expert who is also a teacher. This person is dissatisfied with the effect of
the materials on students. You are being brought in as a consultant to revise the unit.
Please make any revisions that seem necessary to you.

I’ll give you the module and ask you to work through it, and tape record your
comments as you think aloud while doing the revision.

While you are revising, we want you to speak your thoughts out loud so that we
can record what you are saying. This technique is called a Think-aloud, which means
saying out loud all the thoughts, questions, comments and strategies that go through your
mind while you are performing a task. If you feel you need a warm-up exercise to remind
you about the Think-aloud technique, I have one ready for you.

At times you may forget to think out loud, so my role will be to prompt you to
continue. While you are speaking, I shall also be keeping track of your comments. In the
Think-aloud procedure, I can’t answer any questions that you may ask, but there’ll be a
chance to do so at the end of the session. Please take your time on the task. I shall suggest
times for taking breaks, but whenever you feel you want a break, please do not hesitate to
say so.

Is there anything unclear about these instructions ?
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NOW THAT YOU’VE READ THE INSTRUCTIONS,
WOULD YOU PLEASE TELL ME YOUR UNDERSTANDING
OF THE TASK?
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WHAT 1S THE “THINK- D” P ESS ? [6]

Many people talk to themselves while performing a task. When you do this out loud, you
are really performing a “think-aloud."

By recording the words you say as you think out loud, the researcher is able to study
otherwise invisible mental processes that occur from moment to moment.

» As you revise the materials, say out loud whatever you are thinking.

» Don’t worry about speaking correctly, stopping in the middle of thoughts or
sentences, etc., but try to talk as continuously as you can while you are working.
* Try to avoid pauses. If we feel that you are not talking enough, we will prompt
you.

* Don’t try to explain or analyse what you are doing. Say only what is on your
mind at the moment.

* Concentrate on the task you are given, and say aloud whatever occurs to you.

* Talk while you are reading, even if you are only skimming.

* As you write on the text, talk while you are writing.

While a think-aloud can’t capture every thought that passes through your mind, there is a
lot of evidence that is is an excellent method of viewing the processes that people go
through while they are working. There is also evidence that thinking aloud does not
interfere with your thinking during problem-solving, even though it seems very artificial at
first.

In summary: relax, focus on the task you are given, and on whatever you are conscious of
as you work. Say aloud everything that comes to mind.

Do you have any questions ?



176
Warm-up instructions [7 (T1)]

Here is an activity to allow you to practice thinking out loud while you revise.

This is a section of a module similar to the one we’ll ask you to revise in a few minutes.
Please put yourself in the role of the consultant who has been asked to revise it ,rand make
any revisions that seem necessary to you.

Think out loud while you are doing it.

In the actual revision task, you may take as long as you like, but for this practice, I'll stop

you after about 3 minutes.

Warm-up instructions [7 (T2)]

Here is aniother activity to allow you to practice thinking out loud while you revise.

This is a section of a module similar to the one we’ll ask you to revise in a few minutes.
Please put yourself in the role of the consultant who has been asked to revise it , and make
any revisions that seem necessary to you.

Think out loud while you are doing it.

In the actual revision task, you may take as long as you like, but for this practice, I'll stop

you after about 3 minutes.



MONOSODIUM GLUTAMATE (MSG)

A 1969 rodent feeding study concluded that massive doses of MSG destroyed brain
cells. This finding led to the voluntary elimination of MSG from baby foods by
manufacturers which had been used to please the mothers’ palates in the first place.
The relevance of this study to humans, however, is very questionable since a
number of subsequent studies with primates showed no effect upon jnjection or
force feeding of MSG.

The general conclusion based upon the scientific evidence is that some people show
an idiosyncratic response to MSG when they are exposed to high doses on an empty
stomach. Symptoms may vary, and are not reflected by objective measurements or
by blood levels of glutamate. In rare cases, in sulfite sensitive individuals, large
amounts (5-10 grams) of MSG may trigger asthmatics attacks. As far as the general
population is concerned, the percentage of people subject to Chinese Restaurant
Syndrome, perhaps 2%, is lower than that of people who have allergic reactions to
other foods. Although MSG obviously contains sodium, it only contributes about
1% of the total intake of this mineral in the average diet.

Today, glutamate research is focused on the role of the substance as a
neurotransmitter. It is believed that about half the nerve cells in the brain use
glutamate as a chemical communicator and that the brain damage caused by a lack
of oxygen, as in a stroke, is actually due to the release of excessive amounts of
glutamate triggered by oxygen starvation. This release causes overstimulation of
brain cells, leading to their death. The search is on for drugs which can block
glutamate receptor sites on nerve cells and thus help reduce the damage. It is of
interest that compounds closely related to the street drug phencyclidine (PCP) have
actually shown some potential in this regard. There is even hope that certain
diseases of the nervous system, such as Parkinson’s and Alzheimer’s may respond
to glutamate blocking therapy.

Although excessive levels of glutamate in the brain may prove damaging, nobody
is suggesting that these levels can be caused by dietary intake. As we have seen,
even the allegation that the “Chinese Restaurant Syndrome™ is caused solely by
monosodium glutamate is on rather shaky scientific ground. Indeed, if this were the
case, and given the fact that mushrooms and tomatoes are high in naturally
occurring glutamate, we should be witnessing an epidemic of Chinese Restaurant
Syndrome among pizza eaters!

[(rpsl
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PRESERVATIVES

There is no question that contamination by microorganisms is the major cause of
food related illness in the world. Millions of cases of diarrheal disease are caused
by the rapid growth of Salmonella bacteria in the intestinal tract which are
introduced by contaminated foods. There is extensive suffering from the ingestion
of toxins produced by Staphylococcus bacteria in spoiled food and there are deaths

from botulism poisoning.

Some effects of tainted food are more insidious. Some molds, such as those found
on improperly stored peanuts, produce trace amounts of carcinogenic aflatoxins.
Certain fruits and vegetables degrade when their tissues are damaged while oxygen
in the air can also contibute to food deterioration by promoting rancidity in fatty
foods. Fortunatety, a number of physical and chemical processes are available to
reduce the risk of food spoilage and contamination.

Certain chemicals can inhibit, although not kill, a variety of fungi, yeasts, molds
and bacteria. Sodium benzoate, which occurs naturally in cranberries and prunes is
effective in controlling the growth of yeast and bacteria and is used extensively in
beverages, jams, jellies, pickles and margarine. Sodium or calcium propionate in
tum is effective against molds and bacteria but not yeasts. 1t is therefore an ideal
substance for the prevention of contamination in bread after it leaves the oven.
Undoubtedly, however, its presence alarms some people who do not like the idea of
“chemical additives™ in their bread.

[(zL)8]

8LI1



50

THE DIET CANCER RELATIONSHIP
[10 (MD)]

"Sound nutrition is not a panaceca. Good food that provides appropriate proportions of nutrients
should not be regarded as a poison, a medicine, or a talisman It should be eaten and enjoyed.” This
statement by the Food and Nutrition Board of the National Research Council in the U.S in a 1980
publication called "Toward Healthful Diets" raised more than a few eyebrows. Reaction from
consumer groups was furiously negative. These groups along with many individuals objected to the
conclusion that no specific dietary advice was appropriate for all citizens. The recommendation of a
balanced diet with moderation in consumption did not sit well with people who were convinced that a
great many of the ills of North American society are related to improper nutrition. A document
detailing the evils of food additives, the benefits of vitamin supplementation and the virtues of "organic”
foods would undoubtedly have received more favorable reaction. Science however cannot deal with
emotions, beliefs or anecdotal evidence; it must be based on facts stemming from well controlled and
reproducible experiments. Unfortunately in the arca of nutrition it is very difficult to design and carry
out studies which lead to conclusive results. Accordingly many reports of results are speckled with
phrases like "may cause”, "is consistent with", "is associated with"; all of which imply uncertainty. The
difficulty of providing “proof” one way or another in the areas of food science and nutrition leaves the
door open to a variety of opinions not only among the alarmists and self styled authorities but among
nutritional experts as well. '

Indeed, just two years after the above mentioned report the National Research Council issued a new
document entitled "Diet, Nutrition and Cancer” with more specific recommendations reflecting the
state of knowledge and information pertinent to the diet and the incidence of cancer. The guidelines
now recommended a reduction of fat intake from about 40% to 30% of total calories, a reduction in
the consumption of cured, pickled and smoked foods and an increase in the consumption of whole
grain ccreal products as well as fruits and vegetables, especially those rich in carotene. Vegetables
belonging to the cabbage family were highly recommended but vitamin supplementation was not
advised. The new report was in turn also criticized. Many scientists believe that not enough is known
about the diet-disease connection to warrant specific guidelines for the population as a whole and
furthermore the suggestion was made that if the guidelines were improperly applied they could lead to
nutritional deficiencies. In light of the ongoing controversy it is appropriate to examine the studies and
the kind of data that have lead to the debated recommendations. An examination of this controversy
also scrves to underline the need for a basic scientific understanding of chemical and nautritional
conccpts. Familiarity with terms like "minerals”, "vitamins", "fat", "fiber", "carotene" etc. is essential for
an objective and critical discussion of the relationship between diet and cancer.

There appears to be little doubt that many cancers are environmentally related. Epidemiological
studies have clearly shown large differences in cancer rates between countries. For example, breast
and colon cancer rates in many areas of the world are less than one fifth that in North America. The
Japanese in turn have the highest incidence of stomach cancer in the world. Immigrants from other
countries to the US. and Canada however experience the local cancer rates, suggesting an
environmental influence.

Perhaps the best demonstration of this environmental effect comes from a study made public in 1984
by the National Cancer Research Institute of Japan. An epidemiological study spanning 16 years and
involving over 100,000 men clearly showed that the incidence of cancer was greatest among those who
smoked, drank alcohol, ate meat regularly and did not consume vegetables daily. Indeed the absence
of vegetables from the diet appeared to increase the risk of a wide variety of cancers. The results of the
survey are summarized below:
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RELATIVE MORTA RA

mokin Drinkin Mea Vegetabl
No No No Yes 1.0
No Yes Yes No 11
Yes Ycs Yes Yes 1.7
Yes Yes No N;) 18
Yes No Yes No 18
Yes Yes Yes No 25

The protective effects of vegetable consumption are dramatically illustrated by the above data; in fact
even in the high risk group (smokers, drinkers and meat eaters) the risk of cancer can be reduced by
one third if vegetables are regularly eaten. This protective effect may be manifested through the fiber,
Vitamin C or carotenec components of the vegetables as discussed below.

Accordingly many cancer experts now estimate that as much as 90% of North American cancers are
environmentally determined and that a large fraction of these should therefore be avoidable.
“Environmental” must not be confused with "man made”; in the present context the word is used to
differentiate from “genetic" factors. Cigarette smoking and toxic wastes are environmental and
obviously "man made", but exposure to sunlight and the consumption of naturally occurring carcinogens
can also be termed "environmental”. In fact, Bruce Ames of the University of California (Berkeley) has
concluded after a survey of the scientific literaturc that most of the carcinogens that non-smokers
cncountcr in their daily life come from natural foods and cooking methods. For example celery and
parsley contain a carcinogen which becomes activated by light; mushrooms, beans and even alfalfa
sprouts contain compounds which may increase the risk of cancer. Cooking, especially when food is
browned or burned adds carcinogens to the diet. On the other hand, suggests Ames, food also appears
to contain natural anti- carcinogens like Vitamins C and E, selenium and carotene which may decrease
the risk of the dreaded disease. The fact that cancer rates aside from those related to smoking have
remaincd almost constant over the years appears to imply that the "natural® components of the
environment may be more important than the *man made" factors in inducing cancer.

In a controversial article in Science, 221, 1256 (1983), Ames produced summarized the many natural
foods (above) which contained various carcinogens. In this same article, he also indicated that there
were many foods which were also anti-carcinogens. The main idea here was that a minimum of the
questionable foods coupled with a reasonable amount of the "good" ones (vide infra) would provide as
good a balance of risk/benefit as could be achieved in this very complex area. Ames was criticized by a
group of 18 academics, union officials and environmentalists in a 1984 letter to Science for "trivializing”
cancer risks. Ames recently published a summary of relative risk factors for cancer by a careful (but
controversial) examination of the literature. The resulting index called HERP (Human Exposure
dose/Rodent Potency dose). This index considers two questions: How much of the material causes
considerable rates of cancer in lab animals, and how much of it might an average person be exposed to
over a lifetime? The rankings do not predict a person’s actual chances of developing cancer, but show
comparisons. If the relative ranking of tap water is 1.0, then peanut butter (2 tablespoons/day) is 30
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(aflatoxin risk) as is comfrey tea (1 cup/day) (symphytine, a natural pesticidc is present). One pack
/day of cigarettes is rated at 12,000 while the risk of cancer from PCBs (once used in electrical
transformers) is 0.2. Needless to say, such a detailed list has crcated concern and discussion and will
stimulatc research in the future.

Since the second World War some 50,000 synthctic chemicals have becn introduced into the
cnvironment with about 500 new oncs coming into use every year. Many of these arc mutagenic or
carcinogenic in lab tests yet the cancer cpidemic that many scientists (cven Bruce Ames at onc time)
have predicted has not materialized. Accordingly there is widespread, though certainly not universal,
belief that most cancers are caused by natural carcinogens. Many of these carcinogens are produced by
plants as natural pesticides to ward off insects. Ironically the current practice of breeding insect
rcsistant plants in order to minimize the use of synthetic pesticides may actually be introducing new
carcinogens into the diet. It is also a fact of course that not everyone gets cancer even though everyone
consumes natural carcinogens.The explanation for this apparent inconsistency may lie in the possibility
that whereas chemicals isolated from food can cause cancer, the whole food does not. Mutagens and
"anti- carcinogens® arc often present in the same food. For example the potentially harmful effects of
the psoralcns in parslcy and cclery may be countcracted by the carotene and vitamin components of
these foods. It appears then that attention to a scientifically balanced dict may be more important in
warding off cancer than worrying about the trace amounts of synthetic carcinogens in the environment.
The following summarizes the current state of knowledge in this important area.

The Digtary Fat-Cancer Relationship

The above mentioned recommendation to reduce the fat content of the diet stems mostly from
correlations noted by epidcmiologists. A strong correlation exists between per capita fat intake and
brecast cancer mortality in women as well as between fat intake and mortality from colon cancer. It
must be pointed out however that such associations do not imply cause. For example a similar
correlation exists between gross national product and breast canccr. Although the "per capita”
corrclation of dictary fats with cancer is strong, there appears to be no conclusive correlation of
individual fat consumption and canccr. There may be other variables in the relationship as well.
Hormones like estrogen have been linked with cancer. Does the fact that women are having fewer and
later prcgnancies influence the average estrogen levels ? Could it be the added calories and not the fat
per sc which is instrumental? The human feeding studies which would be needed to clarify the
situation can ncver be ethically done but studies in animals do suggest that higher levels of fat intake
cause mammary tumors. Theoretically the argument can be put forward that fats cause cancer by
undergoing oxidation in cells leading to the production of cancer causing reactive species called free
radicals. These free radicals then damage the DNA of the cell, leading to improper replication. If this
mechanism is correct, unsaturated fats may pose a greater risk since they are more easily oxidized.
Some studies have indeed shown an association between cancer and “trans" fatty acids which are
produced when vegetable oils are converted into margarine. Adequate Vitamin E , beta carotene and
selenium consumption may prevent the oxidation of fats.

Dr. Keith Ingold at the National Research Council in Ottawa has in fact shown that Vitamin E is the
major “free-radical trapping" anti-oxidant in human blood. Bcta carotene can also act as an anti-
oxidant, especially at low oxygen concentrations such as arc found in cclls. It is noteworthy that this
important research started out as an investigation into why engine oils break down upon exposure (o
oxygen in the car’s engine; a nice demonstration of how important results can come from scemingly
"unimportant” research. Similarly the antioxidants BHT and BHA which had originally been developed
to prevent fats in cereals from going rancid (and incidentally have been much maligned) may turn out
to have an important role in not only the prevention of cancer but in actually slowing down the aging
process.

Colon cancer has also been associated with high fat, high cholesterol diets. Once again though,
epidemiological studies in individuals bave yielded inconsistent results. Animal feeding studies in turn
have shown that dietary fat promotes colon cancer. Furthermore, populations with high rates of colon
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cancer have increased levels of bile acids in the feces; these have been associated with cancer and are 182
known to be formed in larger amounts in high fat, high cholesterol diets. In summary, the evidence

may appear to be somewhat circumstantial, but the recommendation to reduce fat content by 25% does

not represent a risk as long as a balanced diet is maintained.

Th d -Di ciati

Once again population studies have shown that cancers of the stomach and esophagus are more
common in countries such as China, Japan and Iceland where the diet is high in foods that are salt
cured and smoked. There is no doubt that smoke contains cancer causing compounds and salt has
been reported to promote gastric cancer in rats. Sodium nitrite, a pickling agent and preservative used
in cold cuts, hot dogs, ham, etc. has been linked with the potential formation of nitrosamines, known
carcinogens, in the body. Based upon these observations, limiting the intake of such cured or smoked
foods would appear to be wise. Yet, even this recommendation has been challenged. It has been
pointed out that the death rate from stomach cancer has been declining in North America while the
consumption of processed meats has been rising. Furthermore, nitrite addition is so strictly regulated
now that only minimal amounts are used; in fact the amount of nitrite now added can onmly prevent
growth of the clostridium Botulinum organism if it is used in conjunction with salt. It is also true that
most of the "smoked" foods presently marketed are smoked with liquid smoke. This is made by passing
smoke through water; since the carcinogenic compounds do not dissolve in water foods "smoked” by
this process are safer than "naturally” smoked foods. Although credence can be given to these
criticisms, it must also be pointed out that foods high in smoke flavor and nitrites are generally high in
fat and thus in calories-perhaps enough of a reason to minimize consumption.

The Selenium-Cancer iati

Selepium is a mineral required by the body in "trace” amounts. It plays a role in the activity of the
enzyme glutathione peroxidase, an enzyme which protects cells from damage by oxidation. Consistent
with this activity is the observation that mammary cancer in rats fed a high polyunsaturated fat diet can
be inhibited by selenium. Selenium is found in the soil and is absorbed by crops. High soil selenium
areas correlate inversely with cancer but these areas are also less populated and differ from low soil
selenium areas in several respects. Indeed lung cancer rates are lower in countries where tobacco
contains more sclenium. Mexican and Colombian tobaccos bave three times as much selenium as
American and British tobaccos. Some correlations between blood selenium levels and cancer have also
been noted and preliminary research has shown that the selenium content of hair and nails may reflect
blood levels. High intake of selenium can be toxic and the presently available information does not
warrant the recommendation of supplements.

The evidence for this association is essentially anecdotal although both of these vitamins are anti-
oxidants and therefore could behave as anti- carcinogens. Vitamin E has been reported to reduce
mutations in some bacterial systems and Vitamin C does block the conversion of nitrites to
nitrosamines. For the latter reason Vitamin C is added to hot dogs. Similarly since both tomatoes and
lettuce contain Vitamin C they can conceivably do more than just dress up the appearance and flavor of
a bacon sandwich. Indeed a BLT may be the best way to consume bacon. There is however no
evidence that either Vitamin E or C can prevent cancer,

Remember the stories about cating carrots to see better? This may be stretching the point, but the
vitamin A in carrots does play an essential rolc in the chemistry of vision. Furthermore, the vitamin
and its precursor compound (bcta- carotene) may also protect the body against cancer. The rationalc
for this belief lies in the fact that vitamin A plays an important role in the control of cell differentiation
and in that both vitamin A and especially beta-carotene are efficient scavengers of chemical species
called free radicals. Since loss of cell differentiation is a basic feature of cancerous cells and since free
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radicals are unstable, highly reactive chemicals which can damage our genetic materials (DNA and.
RNA) there is good reason to suspect that these two nutrients may have a protective effect agawst
cancer.

Vitamin A itself can be obtained from animal products such as liver, eggs and meat or it can by
synthesized by the body from. beta carotene. Many green vegetables produce this bright orange
compound but the richest sources are pumpkins, spinach and of course carrots.

In 1975 a major epidemiological study showed that Norwegian men consuming more than the average
amount of vitamin A had less than half the rate of lung cancer as compared with men having below
average consumption of the vitamin. Similar findings were also reported in the following § years from
scientists in Japan, Singapore and the United States.

A further study (Nov. 1981) published in the British medical journal Lancet supported the hypothesis
that the pro-vitamin A (beta carotenc) and not the vitamin itself was the beneficial factor. The study
showed that there was an inverse relationship between intake of dietary beta-carotene and lung cancer
in 1,954 middle aged male smokers over a period of 19 years. Intake of preformed vitamin A did not
show a significant effect.

Unfortunately, studies on vitamin A are often limited due to its toxicity. High levels of vitamin A lead
to liver damage, headaches, lack of appetite, hair loss, menstrual problems and retarded growth in
children -- problems sometimes seen among vitamin and health food faddists. On the other hand,
optimal investigative approaches are possible with beta carotene since there are no known serious side
effects, even with doses so high as to cause and obvious orange skin coloration. In recent years
synthetic analogs of vitamin A have been prepared in an effort to reduce its toxicity. These safer
compounds are now being tested with high risk groups to determine if other forms of cancer can be
prevented. One such group consists of albino children in Africa who have a 100% risk of developing
skin cancer. In addition, at the present time the U.S. National Institute of Health has invited all male
- physicians between the ages of 40 and 85 to participate as subjects in a placebo-controlled general
study of beta- carotene and cancer,

A major report on this issue published in the New England Journal of Medicine, March 1984 (by the
Harvard School of Public Health) explained that although the protective effect against lung cancer of
beta-carotene is strongly supported by many studies, there are indications that these effects may not
apply to other types of cancer. '

In conclusion, it should be noted that the main cause of lung cancer, smoking, also increases one’s risk
of several other serious diseases, including atherosclerosis -- a primary cause of death in North
America. However, there is no evidence that either vitamin A or beta carotene affects this condition in
any way.

Th r- i
Roughage? Unappetizing, tasteless, completely indigestible but... it fights cancer!

It all started with Dr. Dennis Burkitt’s 20-year observation of diets and incidence of colorectal cancer
in rural Africa. The British surgeon noted that although cancer of the lowest five to six feet of the
intestine is very prevalent in the western world it is almost nonexistent among people in Africa
consuming a high fiber diet. In Canada, about 100,000 people get colon cancer every year, half of
whom die within the same year. The same high frequency of this malignancy bas beca found in the
U.S,, Scotland, Denmark and especially New Zealand, countries which consume the highest amounts of
meat and animal fat around the world.

The incidence of this type of cancer appears to be 100 times more prevalent in the lowest 1% of the
small intestine. This lcads scientist to belicve that carcinogens are not swallowed with our food but arc
produccd in the colon from matcrial in the feces. It has been suggested that bile acids (biomolecules



55

naturally released into the gut in response to the presence of fat in the diet) are chemically altered by
bacteria to produce carcinogens. High colon cancer areas have been found to be much more abundant
in colorectal cancer patients than in control groups. In a recent study conducted by Dr. Tracy Wilkins,
a microbiologist at the Virginia Polytechnic Institute in Blacksburg, a chemical mutagen, named
faccapentaene, was isolated from the feces of about 20 per cent of the white residents of Johannesburg,
The same compound was detected in less than 2 per cent of the rural population. The diet of the urban
community is very similar to ours (high in refined carbohydrates and fat), whereas that of the rural
population is low in meat and fat and high in fruits and vegetables. Although most carcinogens are
mutagens not all mutagens are carcinogens, and therefore the presence of faecapentaene does not
necessarily mean that it is the cause of cancer. Dr. David Kingston, a chemist at the Virginia
Polytechnic Institute, has synthesized this compound and its cancer-causing potennal will now be
investigated in laboratory animals.

These findings certainly support the theory that fiber, which increases the rate of feces elimination,
should lower one’s chances of developing cancer of the colon. . However, there are some
inconsistencies in the findings rolated to the effects of fiber. For instance, in a Canadian study
published in 1980 higher consumption of dietary fiber was shown not to have any significant effect on
cancer whereas in Puerto Rico high consumption was associated with higher incidence of colon cancer.
Such.discrepancies may be related to the extremely heterogeneous nature of dietary fiber. Dietary fiber
is a mixture of indigestible chemicals: cellulose, bemicellulose, lignin and pectin.. Preliminary studies
have shown that wheat bran and fiber from citrus fruits protect laboratory animals against chemically-
induced colon cancer. Since citrus fruits are also an excellent source of vitamin C (a scavenger of

carcinogenic free radicals) an orange a day, or even the traditional apple a day, may not be such a bad
idea.

GUIDELINES FOR AN ANTICANCER MENU

-decrease consumption of fats, nitrite-cured meats, smoked or charcoal-broiled meats and large
amounts of alcohol.

-increase consumption of foods rich in dietary fiber,. beta carotene, vitamins A, E and C and the
mineral selenium (megadoses of dietary supplements are presently not recommended).

-consume often, cruciferous vegetables such as cabbage, broceoli, Brussels sprouts and cauliflower.

RECENT REVIEW
A recent summary which gives a balanced report is from Scieatific American, November, 1987, p. 42.
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ARTIFICIAL SWEETENERS [10 (M2)]

The replacement of sugar by artificial sweeteners in the diet may be of importance in weight reduction,
in the maintenance of dental health and in making available a greater variety of foods for diabetics.
There are three such sweeteners allowed in Canada today. Aspartame (trade names Equal and
NutraSweet) is allowed as an additive in a large number of foods and also as a tabletop sweetener,
while cyclamate (Sweet & Low) and saccharin (Hermestas) are allowed only as tabletop sweeteners.
In the U.S. cyclamate has been banned since 1970, but saccharin and aspartame can both be used as
additives or as tabletop sweeteners. The U.S. Food and Drug Administration has recently given
approval to a new sweetener, acesulfame K, which could be in common use by 1989.

Saccharin, the cyclamates and aspartame were all discovered through lucky accidents. In 1879,
Constantine Fahlberg, a chemist working at Johns Hopkins University in Baltimore, linked an unusual
sweetness in a slice of bread he was eating to a chemical residue on his hands from the lab. Eventually
he traced the sweetness to "benzoyl o-sulfonamide” which was given the name "saccharin." Fahlberg
soon became wealthy but his reputation suffered greatly when he applied for patents in secret and
refused to give any credit to his research director, Ira Remsen, under whose guidance he was working
when the serendipitous discovery was made. In 1937, Michael Sveda, working on antibacterial
substances at the University of Illinois, noted a sweet taste on a cigarette he had placed on the bench
top and discovered the sweetening power of cyclamate. Similarly, aspartame was discovered in 1965
when James Schlatter, a researcher at Searle Laboratories, licked his finger while engaged in work on
anti-ulcer medications.

Artificial sweeteners are among the most controversial food additives due to allegations of adverse
health effects. These allegations include dermatological problems, headaches, mood variations,
behavior changes, respiratory difficulties, seizures and cancer. A very large number of studies on these
substances have been carried out with conclusions ranging from "safe under all conditions” to "unsafe
at any dose." Scicntists are divided on the issue of artificial swectener safety, and in many cases
researchers seem to arrive at results which confirm their views. In scientific, as well as in lay
publications, supporting studics are often widely referenced while opposing results are de-emphasized.

The general conclusion is that sweeteners when used in modest amounts represent a minimal risk.
Abusive amounts, which are not rare, are associated with increased, but still low risk. Most
importantly, however, the risk-benefit ratio of artificial sweeteners is unclear. A number of studies
have shown that the use of swecteners is not associated with weight loss. Apparently, people saving on
calories by using artificial sweeteners are so proud of themselves that they compensate by indulging
more extensively in other foods. The elimination of sugar from soft drinks is beneficial in terms of the
dental health of children, but it would make more nutritional sense to greatly reduce the over 40
gallons per person per year rate of consumption of soft drinks altogether. Artificial sweeteners do
afford rcal benefits to diabetics by allowing them to eat foods which otherwise would have to be
severely restricted.

SACCHARIN

Saccharin is about 300 times sweeter than sugar and can be called a true "non-caloric” sweetener since
it is eliminated by the body intact. It does have a disagreeable aftertaste which can be minimized by
the addition of a small amount of the amino acid, glycine, or by combining it with cyclamate. Sugar
contributes not only sweetness but also "body” to a beverage. When sugar is replaced by an artificial
sweetener, thickeners such as gum arabic, or carboxymethyl cellulose are often used to impart a proper
mouthfeel.

In 1972, saccharin was removed from the "Generally Recognized as Safe" list in the U.S. when
experiments showed a possible link with bladder canccr in rats. This meant that the additive was now
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subject to the "Delaney Clause,” which had been part of an amendment to the Federal Food, Drug and
Cosmetics Act in 1958. This clause states that any additive which in any dose causes cancer in any
species of animal has to be immediately banned. However, the accusatory evidence was judged to be
inconclusive and saccharin use was allowed until further research either confirmed or refuted the
evidence. Follow up studies on rats, mice, hamsters and monkeys were negative except for one case in
which there was an increased incidence of bladder cancer in male rats fed high lifetime doses of
saccharin if, and only if, their parents had also been fed similar high lifetime doses. These doses made
up 5% of the rats diet and were the equivalent of a human consuming 800 cans of diet drink per day.
This of course is a very large amount, but the technique of feeding large doses to rats over a short time
span is a scientifically accepted method of estimating what may happen in humans exposed to small
doses of the substance over a long period.

When Canadian studies in 1977 showed that the bladder cancer was indeed caused by saccharin and
not an impurity as some had suggested, the Canadian government banned the use of saccharin as an
additive. In the U.S. public and industry pressure forced Congress to pass the "Saccharin Study and
Labelling Act,” which put a moratorium on a ban as would have been dictated by the Delaney Clause.
This moratorium has been repeatedly extended. Since saccharin costs only about one twentieth as
much as sugar, and since it allows for a greater variety of products and hence more shelf space, it is
easy to see why the industry would oppose any restriction on the use of this high profit substance.

The cancer case against saccharin is by no means iron clad. A theoretical rational for cancer induction
is difficult, since saccharin passes through the body unaltered. The suggestion has been made that
saccharin exerts its effects by temporarily attaching to and disrupting certain proteins. As mentioned
above, only "double generation” studies in male rats have confirmed bladder cancer, and even in these
cases the incidence of tumors was seen to decline sharply with dose. The really worrisome aspects of
carcinogenesis, that is tumors in several animal species, rapid tumor formation, and tumors in various
organs, have never been associated with saccharin. Furthermore, human "case-control” studies have
examined the lifestyle and dietary intakes of a large number of bladder cancer patients without
revealing any link to saccharin. Neither have any studies found increased incidence of tumors among
diabetics, a population subgroup which would be expected to be at increased risk due to extensive use
of artificial sweeteners. It is likely then, that any but a vanishingly small effect of saccharin on human
bladder cancer would have been detected. The possibility exists that saccharin is a "co-carcinogen,” that
is a substance which may initiate cancer in cells which have already been exposed to some carcinogen.
In this context, it should be pointed out that there are many naturally occurring substances in our diet,
for example the amino acid tryptophan, which are known to promote cancer at high doses but
represent no risk at all as part of a normal diet. In all likelihood, this is also the case with saccharin.
Calculations based on the available animal models show a "worst case scenario” of a one in a million
increased risk of bladder cancer due to the consumption of two saccharin sweetened beverages a day
over a lifetime.

CYCLAMATES

Three similar compounds, namely sodium cyclamate, calcium cyclamate and cyclamic acid are
collectively referred to as the "cyclamates.” They are about thirty times sweeter than sugar and are
chemically more stable than saccharin or aspartame. Some of a cyclamate dose is excreted by the body
unchanged, but some is converted to a cyclohexylamine, a compound whose safety has been
questioned. Like saccharin, cyclamates were granted "Generally Recognized as Safe” status in the U.S.
in 1958 based on years of apparent problem free use. This status was rescinded in 1969 when bladder
tumors were discovered in rats which had been fed a cyclamate-saccharin (10:1) mixture. Since
saccharin was a minor component of this mixture, cyclamates were implicated in the tumor formation.

The 1969 study by the independent Food and Drug Research Laboratories was widely criticized, and
never reproduced with a statistically significant number of animals. In fact, more recent studies on rats,
mice, dogs, hamsters and monkeys, using both cyclamates and their breakdown product,
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cyclohexylamine, have shown no effect on cancer rates. Indeed, unlike saccharin, the question of
whether cyclamates are carcinogenic or co-carcinogenic at all, has not been adequately answered.
Neither has the allegation that cyclamates are mutagenic, that is, capable of producing genetic damage
which can be inherited, been substantiated.

The only reproducible effect of cyclamates has been testicular atrophy in rats when fed large doses.
This problem, which has not been seen in humans, is caused by the metabolic product cyclohexylamine.
Taking into account the maximum dose at which no such effect is observed in rats, and building in a
hundred fold safety factor, it is possible to arrive at an "Accepted Daily Intake" of cyclamate which
represents an insignificant risk. Accordingly, the Health Protection Branch in Canada allows cyclamate
as a tabletop sweetener. The U.S. ban on cyclamates is still in effect, but may be rescinded in light of
the fact that the Food and Drug Administration has reviewed the large number of studies submitted to
it in the 1980’s and has concluded that neither cyclamates nor cyclohexylamine are carcinogens.

ASPARTAME

Aspartame cannot be considered a "non-caloric” sweetener since it is broken down in the digestive tract
into its components which are absorbed and metabolized. These components, aspartic acid,
phenylalanine and methanol account for the 4 calories per gram cnergy rating of aspartame. However,
since the substance is about 180 times sweeter than sugar, very little needs to be used in foods and
beverages to achieve a satisfactory degree of sweetness. Diet drinks normally contain about 60
milligrams per 100 milliliters, which translates to roughly 200 milligrams pecr serving. Industry figures
show that 99% of aspartame users consume less than 34 mg per kg of body weight per day. For a
seventy kg person this means less than 2.38 grams. The average consumption is about 500 milligrams
per day.  Aspartame cannot be used in cooked or baked foods since it breaks down into its
components and loses its sweetening power.

Aspartame is the most widely researched food additive to have ever come on the market. As with any
other newly introduced substance, reports of adverse reactions were expected since no amount of
testing can preclude idiosyncratic reactions in a small minority of the population. In reality, the
number of such reports has been unusually small. Over 70 million people in North America usc
aspartame on a regular basis, yet the number of reported complaints average only around three
hundred per year. The majority of complaints (67%) refer to headaches, dizziness, visual difficulties
and mood alterations. Gastrointestinal problems (24%) and allergic symptoms such as hives, rashes
and swelling of tissues (15%) have also been reported. On occasion seizures have been linked with
aspartame exposure. In most instances these difficulties were noted only with amounts of aspartame
exceeding normal use.

Double blind challenges have been carried out with aspartame. At Duke University, in one of the best
designed such studies, the effects of a single large dose of aspartame in people who had claimed to be
sensitive to the substance was investigated. The results showed no difference in headache frequency,
blood pressure, or blood histamine concentrations (a measure of allergenic potential) between the
experimental and control groups. In another study at the University of Illinois involving diabetics,
subjects in the placebo group actually had more reactions than those in the aspartame group. On the
other hand, surveys by physicians in headache clinics reveal that aspartame precipitates headaches
about 8% of the time. This kind of conflicting data is characteristic of the research on the possible side
effects of aspartame. Reported anecdotal experiences are not confirmed by carefully controlled
scientific studies. This of course does not mean that the problems are not real, but does imply that in
many cases the symptoms may not be caused by aspartame. People get headaches, upset stomachs,
aches and pains of all kinds on a regular basis for no easily determined reason. If they recall having
consumed aspartame when one of these ailments strikes, the sweetener may be judged to be guilty by
association. This is even more likely if people are familiar with some of the adverse publicity that
aspartame has received. At least one study has, however, confirmed allergic symptoms such as hives
and swelling in sensitive individuals. It is unclear how the allergy comes about, since none of the
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components of aspartame are believed to be capable of producing allergic reactions. It has been
suggested that diketopiperazine, a compound which forms when aspartame decomposes may be
responsible.

A number of theoretical possibilities have been advanced to account for aspartame associated
problems. The three breakdown products of aspartame are all toxic in high doses. Phenylalanine is an
essential amino acid which must be included in the diet for normal growth and maintenance, but
sustained high blood levels can lead to brain damage. This is of major concern to the one out of
roughly twenty thousand children who are born with an inherited condition called phenylketonurea or
PKU. These children cannot metabolize phenylalanine, which then builds up to dangerous levels in
their brains. The condition therefore necessitates a severe curtailment of phenylalanine intake at least
for the first six years of life. This means that aspartame, due to its phenylalanine content, is not
suitable for PKU sufferers and consequently requires a warning to that effect on products in which it is
an ingredient.

In the general population, phenylalanine levels in the blood after aspartame ingestion are in the same
range as after eating any protein containing food. Even at abusive amounts, equivalent to a child
swallowing 100 sweetener tablets, levels do not rise above those which are considered to be safe in
children afflicted with PKU. Dr. Richard Wurtman, a noted MIT researcher, has suggested that some
of the untoward effects of aspartame may be caused by a sudden increase in brain phenylalanine levels,
especially when the sweetener is consumed along with foods high in carbohydrates. Carbohydrates
trigger insulin release into the bloodstream, which in turn makes it easier for phenylalanine to be
absorbed by the brain. According to Wurtman, such a sudden increase in brain phenylalanine levels
can cause depression, sleep problems, headaches and even seizures. These ideas have not been
confirmed in human studies, and Wurtman, who uses aspartame moderately himself, feels the problem
is only significant when consumption of aspartame is unnecessarily high.

The effects of aspartic acid, another aspartame breakdown product, have also been rigorously
examined. Administration of extremely large amounts to non human primates produced no damage
even though blood levels were greatly elevated. In humans, even high doses are quickly eliminated.
Most significantly, aspartic acid levels in the blood are not increased after eating aspartame containing
foods or when drinking sweetened beverages even at the rate of three drinks in four hours.

Perhaps the most unscientific accusations leveled at aspartame have involved its methanol content. It is
a fact that in large doses methanol can lead to blindness and even to death. Alarmists have therefore
rcferred to the methanol which is released from aspartame as an unsafe substance. It must be
remembered, however, that there are no safe substances, only safe doses. The amount of methanol
which can be released from aspartame is inconsequential in context of the overall diet. Methanol
occurs naturally in foods. In fact the "natural® methanol content of fruit juice is about 2.5 times that
released in the body from a diet drink using aspartame as the sweetcning agent. Even at the 99th
centile lcvel of 34 mg per kg bodyweight per day, blood levels of methanol are not detectable.
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Subject Matter Expert Comments

- What does furiously mean?

- Why wouid the reaction be negative?

- The ion in this first paragraph Is correct.

Subject Matter Expert _.

*- | don't think it was that strong.

- But if you eat a weil-balanced diet, you shouldnt have
deficiencies. and thal's good for prevention of cancer or
for someéone who has cancer.

*- Really?

- Yes, because they eat differently when they come

here.

- This is the conclusion from one sel of research. They
shouldn’t generalize trom this
- 1 don't think we can say that because somebody 1sn't

eating vegelables his risk of getting cancer is hugher

[11 (M1)]

THE DIET CANCER RELATIONSHIP

*Sound nutsition 15 not & panacca. Guod food that provides

pprop of should not be regurded as @
porson, & medncme or a talisman It should be caten and enjoyed.”
This statement by the Food and Nutriuon Board of the National
Reseurch Council in the U.S in a 1980 publicauon calicd “Toward
Healthful Diets™ raised more than a few eyebrows. Reaction from
consumer groups was furiously negative. These groups alung with
muny individuals objected to the conclusion that no speailic dietary
advice was appropriate for all citizens. The recommendation of a

bl § diet with ion in did not sit well with
peuple who were convinced that a great many of the ills of North
Amencan society are relaled to improper nutntion. A document
detailing the evils of food additives, the benefits of vitamia
supplementation and the vinues of "organic” fouds would

Joubtedly have § more f; bie reaction Science howes er
cannot dul with emotions, belicls or anecdou evidence®, u must
b based on fucts from well iled and

expenments. Unfortunately in the area of nutnuon 31s ury difficult
to design and carry oul studies which lead 10 conclusive results.
Accordingly many repusts of results ure speckled with phrases like
“may cause”, "is ent with”, “is jated with®, ofl of which
imply uncentainty The difficulty of providing “proul™ one way or
anothur i the arcas of foud science and nwtrition feaves the door
opent W a vanety of apmons mak only among the akannisis aid sl
atyled authontics but among nutnonal eaperts as well

Indced, just two years after the above mentioned report the National
Rescarch Councif issued a new document entitied "Diet. Nutrition
and(m wuhmelpeaﬁcmmdlewnlmm
of ge and i i 10 the diet and the incidence
of cances. The guidelines now recommended a reduction of fat intake
from about 40% to 30% of toal calories, a reduction in the
consumption of cured. pickied and smoked foods and an increase in
Wcmmwmdwmnnwmuumnufmuw
inlly those rich in hies belonging 1o
lheubhp rlmllymhwy mﬁdb\nvamn
supplementation was not advised®. The new report®® was in um
also criticized. Many scientists believe that not enough is known
about the diet-disease connection 10 warrant specific guidelines for
the population as a whole and funhermore the suggestion was made
that if the guidetines were improperly applied they could lead to
nutntional deficiencies. In light of the ongoing controversy it is
appropriate 10 examinc the studies and the kind of data ust have

lcad to the debated jons. An ination of this
alsoseweuo derli men-dlouh-u:mmuﬁc
g of chemical und ity with

terms like mmenh‘ “vitaming®, “fat, “fiber”, e-mne elc. is
essenual® for an objective and critical discussion of the relationship
betw cen diet and cancer

There uppears to be little doubt that many cancers are

oy ily related. Epidemiological studies hai ¢ cleardy shown
large differences i cancer rales between countries For example,
breast and colun cancer rates in many areas of the world are less than
one 111th that in North America. The Japanese in tum hasy the
mghest incdence of stomach cancer 1a the world. Immugrants from
other counties to the US. and Canada however experience the local
cancer rutes, suggesung an environmental influence.

Perhaps the best d of this en | cflcct comes
liom a study misde public 1n 1984 by the Nauonal Cancer Research
Insutute of Japun An eprdemiologicul study sf 16 years and

mohang over 100000 men clearly showed that the incidence of
Camer was greatest among those who smoked. drank alcohol, ate
meat agubuly und did oo comunwe egetables daty Indoed the
absenice ol segetables 1rom the diet af 1 1o nerease the nsk of a
wide vancty of cancees {he results of the sunvey are summanzed
helow
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Target Population Expert Comments

- Students will be bored by this. It's too wordy.

- There are no illustrations.

- *I'd object to that.

Iargat  Population Expert
- Which National Ressarch Council?

- **Which new report?

- Needs a reference.
- Good motivation.

- This is very heavy for first year students - they're going lo get

too gﬁ:zv(’

axcited about Why not say

. a typicai diet at your age?



Subject Matter Expert __

- This implies thal not eating vegetables increases the

risk of cancet

- True. These are ali part of a balanced diet, but |

woukin't go further than that.

Subject Matter Expert

- There's a danger that the public will read this as
“peanut butter causes cancer - OK | won' eat psanut
butter™.

- Good to allay public fears by indicaling the need lor

more research.

RELATIVE MORTALITY RATES
Smok Dxinking Meat A/ bl
No No No Yes 10
No Yes Yes No [}
Yes Yes Yes Yes 17
Yes Yes No No 18
Yes No Yes No 18
Yes Yes Yes No 2s
lhe effects of vegetabl ption are dr ily

iHlustrated by the shove data; 1n fact even in the high nsk group
(smokers, dnnkers and meat caters) the risk of cancer can be reduced
by one third if vegetables ase regulurly eaten. This protecuve effect
may be manifested through the fiber, Vitamin C of carotene

P of the vegetables as di d below

Accordingly many cancer expests now estimate that as much as 90%
ol North American cancers are environmentaily determined and that a
large fraction of these shouid therefore be avordable
“Lasironmental” must ot be confused with “man made™. 1 the
present context the word 1s used to differentiate from °genetic”
tactors Cigarette smoking and toxic wastes are envirunmental® and
obviously “man made”, but exposure (0 sunlight and the

paoa of ly ing cun also be wsmed
“environmental™ 1n tact, Bruce Ames of the University of California
(Berkeley) has concluded ulter a susvey of the scientific litersture
that most of the carcinogens that k n thewr
datly hie come from natural funds and coolung methods For
cxample celery and parsiey contun a carcinogen which becomes
activated by light, mushruoms, beans and even alfalfe sprouts
contan compounds which may sncrease the nisk of cancer Cooksng.
espretadly when bod is browned o burned adds carcimogens (o the
Jdeet On the other hand, suggests Ames, foud also appeans (o contain
nuatral ant carmopens hike Vikumins C and |3, selemum and
carotene which auy decrease the sk of the dreaded duscase  The

fact that cancer rales aside from those related o smoking have
remuncd almost constnt over the years appears 10 imply that the
“naturd” p of the may be mose
thant the “man made”" (actors in inducing cancer.

P

In a controversial arucle in Science, 221,1256 (1983), Ames
produced summarized the many natural foods (above) which
contained various carcinogens. In this sume asticle, he also indicated
thint there were many foods which were also anti-carcinogens. The
mian 1dea here was that & minimum of the questionuble fuods
coupled with a reasonable amount of the *good” ones (vide infra)
would peovide as good a balance of nsk/benelit us could be acheeved
in this very complex area. Ames was criticized by a group of 18
acadermes, union oflicials and environmentalists in & 1984 letter W
Seience for “invihiung” cancer nsks. Ames recenily published @
summary of relauve risk factors for cuncer by a careful (hut X
o) ion of the The lung index
called HERP (Human Exposure dose/Rodent Potency dose). This
ey considers 1wu questions: How much of the material covses
considerable rates of cuncer in lub ammals, and how much of it
aught an average purson be expoved 10 uver a lifeume? The rankings
do not predect a person’s actual chances of developing cancer, but
shuw comparisons {f the relutive ranking of p water is 1.0, then
peanut butter (2 lablesp :day) is 30 (afl k)
as 15 comtrey tea (| cup day) (symphytine, 4 utural p e 15
poreal) Une pack day of cigarcties 1> rated ai 12,000 while the nisk
of cancer trom PCBs (unce used i electneal transtormers) s 0 2
Nevadiess 1 say. st a detanled dist Bas created comcen and
discusaions and Wil stimulate fescarch in the future
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Target Popuiation Expert

- Tabies are always troublesome.

- What are the numbers? there’s no heading to that column.
- ‘Relative’ 10 whal? There shouid be some expianation here
- Students will get stuck.

- They're changing several factors hers.

-1 thought this was going 10 be a caption for the table. but it

doesnl have a ditferent typetace.

- This is getting boring.

* - 1 don't understand this
- This is an inappropriate level for a beginner. You really have

10 tease out the information.

- Expiain ‘natwral® or don't use it, because it's misused so

much

Targat Popuistion Expert

« There's & lot of information here. It needs & sumMAry.
Explain that *Science’ s a journal.

- This fs very important, but studects won't understand the
Implications, 0 cut them out.

- What's & “questionsble® 100d?

- Comparisons with what? ‘m getting iost.

- I'm ignoring this.



Subject Matter Expert

- This 1s true

| agree with this.

True

Subject Matter Expert

- This is a very detasled aticie

- This is a tunny example.

©

- True Good advice in general. not just for cancer

Since the second World War some 50,000 synthetic chemicals have
been duced tnto the env with about 500 new ones
comng 1nto use every year. Many of these are mutagenic of
carcinogeruc in lab tests yet the cancer epidemuc that many scientists
(even Bruce Ames at one time) have predicied has not matenalized.
Accordingly there is widespread, though y not universal,
belief that most cancers are caused by natural carcinogens. Many of
these caranogens are produced by plants as natural pesticides (o
ward off insects. lronically the current pracuce of breeding insect
resistant plants in order to the use of synthetic pesticid
may actually be introducing new carcinogens into the diet. It 13 also
4 fact of course diat not everyone gets cancer even though everyone
natural carcinogens. The exp for this spp

incunsisiency may lie in the possibility that whereas chemicals
isolated from food can cause cancer, the whole food does not
M and “anti- gens® arc ofien present in the same
food * For example the potentially harmful effects of the psoralens
in panlcy and cclery may be counteracied by the carotene and
vitamin components of these foods. It appears then that attention W
a scienufically balanced diet may be more important 1n warding off
cancer than worrying about the trace amounts of synthetic

gens in the The following
current state of knowledge in thus important arca.

The above mentioned recommendation 1o reduce the fat comtent of
the dict siems mently from | noted by cped logists. A

strong comelation exisls between per capita fal intake and breast
cancur mortality 1n women as well as between fat intke and
murudity from colon cancer. 1t must be pownted out however that
such assoctations do nol imply cause. For example a similag
correlation exists between gross national product and breast cancer.
Although the “per capita® correlation of dretary faty with cancer 18
strong, there appears (o be no | { _a’" dual
fal consumpuion and cancer [here may be other variables in the

el up as well 1 hke gen have been linked with

cancer. Dovs the lit that women are having fewer and iater
pregnancies influence the average estrogen levels ? Could it be the
added calones und ot the fat per se which s insrumental? The
humas (eeding siudics whach would be necded (o clanfy the

can never be ethicaily done® but studies in animals do
suggest that higher levels of fat intake cause mammary tumors.
Thworeucally the argument can be put forward that fais cause cancer
by undergong oxidation in cells leading 10 the production of cancer
causing reactive species called free radiculs. These free radicals then
damage the DNA of the cell, leading to improger replication. If this

ch 15 correct, fats may pow: a greater nisk since

they are more easily oxidized. Some studies have indeed shown an
asa0ciation between cancer and “trans® faity acids which are

pruduced when ble ails are d into marg
Adeyuate Vitamin E | beta and sel pUON My
prevent the oxidation of fats

I Keith ingoid at the Nabional Research Council in Ottawa has 1n
fact shown that Vitamun E 15 the major *free-radical trapping” ant-
uxsdant 1n human bloud Bets carotene can alyo uct as an
antioxidant, especially at low oxygen concentrations such as are
toumd 1a culls 101 1% hy that this 1mp started
ol i an IvesU gation inlo why cngine ails break down upon
EXPOSrE 1 OXYECN 1N Lhe: car's cngine; 4 nice demunsirsion of how
mpontant results can come from gly "unimp °

Sinularly the antionidants BHT and BEIA which had onginally
ben developued to prevent fuls in cereals (rom gong rncid Gind
incidentally have buen much naligned) may twm out 10 have an
important tle 10 nol only the preventon of cancer but In actually
slumsng down the ugtng process.

Calun cancer has ab>o becn assaciated with hugh tat, high
chalesterol dicts. Once again though, cpidemiclogical studies n
indis duals have yiclded inconsisient results. Amimad feeding
studics 10 turn have shown that dictary fil promotes colon cancer.
lurthernne, popalations with high rales of colon cancer

have mescased leseds of brle aads 10 the feces, these have been
assctated With caicer and are Koown to b fomwed i larger amounts
o hugh tan gh cholestorol dicts 10 summary, the esidence may
appuat o be soimew Rl cicumstantiad, but the iccomimendstion Lo
eadun ¢ Lab vontent by 237 does il tepreseit o sk as 10ng ay
tudani td diet i nlsiilaincd
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Target Population Expert
- This is & new line of hought not related to diet. They're
touching on a ot of things in an inappropriate way. | can't sven
ovaluate the accuracy at this point. They need to define lerms.
This is an important point lost by being packed ina small

space.

* - This should be highlighted a lot more.

- Where were the studies done?

- Too dey.

- Thera’s a need 1o pick the sentences apart.

Target Population Expert

‘- Why not?

- Hete's somae relation to C y. E free radical,

This a lot of pe ge of such

things as oxidation, trans-, seienium.

- There's such a thing as the “Fog index"t

- For this kind of audience it needs 1o be more specilic, less

theorstical.

- What does it mean in practical terms?



Q Subject Matter Expert

- Good advice.

- This is controversial research - it's going 10 confuse the

pubiic

- Yes, that's part of the balanced diet again.

Subject Matter Expert

- True

- This is true.

#- Need 10 detine thus word.

The Cured Foods-Diet Association
Once again population studies have shown that cancess of the
h and esophagus are more n such as

China, Japan and lceland where the diet is high in foods that are salt
cured and smoked. There is no doubl that smoke contains cancer
causing compounds and salt has been reported {o promote gastnc
cancer in rats. Sodium nitrite, a pickling agent and preservative used
m cold cuts, hot dags, ham, eic. has been linked with the potential
known gens, in the body Based
upon these observations, limiting the intake of such cured of
smoked foods would appear 10 be wise. Yet, even this
dation has been challenged. It has been pointed out that
the death rate from stomach cancer hus been declining in North
Am«.nca while the consumption of processed meau has been nsing.
3 nitnte addition 15 so stnctly regulated now that only
mimmal amounts are used; ml’nctlhnnm(dmlntemw&ded
can only prevent growth of the dium B: ganism If it
is used 1n conpuncuon with salt. 1t is also true that most of the
“smoked” fouds prescntly marketed are smoked with iquid smoke.
I‘hus is made by passing smoke umgh water. since the
Is do not dissolve in water fouds “smoked™
b) this pruteu e safer than “naturlly* smoked tuods. Although
credence can be given 10 these cnticisms, it must also be ponted out
that fowds high sn smoke flavor and nitrites are gencrally high in fat
and thus in caloncs-perhaps enough of a reason 10 mimmize
CONUMPUOR

The Seleaum-Cancer Assacilion

Sclemum 1s 3 muncral required by the bady in “trace® amounts. {(
plays a sole 16 the actinty of the enzyme glutathione peroxidase, an
enzyme which protects cells trom damage by oxidauon. Consisient
with ths activity 1s the observation thal mammary cancer In rals fed
o high polyumsaturated fat diet can be intubited by selemum
Sclenium 1 found 10 the sorl and is absorbed by crops High soil
wlcium areas correlite sversely with cancer but these arcus ate also
foss poputated and differ frons jow soil seiemum arcas 16 severad
sespredts * Indved lung cancer sates are lowee in countnes where

wbacco more [Ty’ and Colombi
\ohcws have three umes as much sclenjum as Amencan and Bnush
Some blood sel {evels and

cancer have also been noted and prelimunasy research has shown that
the selenium content of hair and nails may reflect blood levels. High
ntake of selenium can be toxic und the presendy available
information does not wasrant the of

The Cancer- Yataman C and E Connecuon

The evidence for thus 15 y dotal* although
both of these ins are idamts and fore could behave
as anti- carcinogens. Vitamin E has been reponed 10 reduce
mutauons 10 some bacienal sysiems and Vitamin C does block the

of nitnies 0 For the latier reason Vilamin
C 1» added 1o hot dogs. Similarly since both tomatoes and lettuce
conin Vitanun C they can concervably do more: than just dress up
the appearance and flavor of & bacon sandwich. [ndeed a BLT may
be the best way to consume bacon There is however no evidence
tiut either Vitamun E or C can prevent cancer.

‘The Cancer-Yiuaoun A Connection

Remember the stones about eating camrots o see better? This may be
streichung the pont, but the vitamin A in currots does play an

ential role in the chemustry of vision. Fi the vitamin
and its p pound (beta- may abwo protect the
budy agunst cancer The ratonade Tor this bedted e 1@ the fact that
vitamun A\ plays an important role n the control of celi
diflerentiaion® and 1n that both viamen A and especially beta-
carolene are elficient scavengens® of chemical species called free
radicals*# Since loss of cell differentiation is & basic feature of
cancerous cells and since [Tev radicals are unstable, highly reactive
chemuicals which cen damage our genetic materials (DNA and RNA)
there is good feason o suspect (hat these two putnents may have &
protective cifect aganst cancer

Vitamun A il can be oblaned lrom animal products such as hver,
CpEs and mival of 1 can byE synthesized by the bady from  beta
catolene My grevn vopetablos produce this bnght orange
compenind but the nchiest sources are pumpkns, spinach and of

LUK Lttt
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Targat _Population Expert

- Here's a great place to talk about nsk-benefit ratios.
- Use practical examples. it you want 1o ea salami il had
befiar have some nitrites it otherwise it will go bad quickly and

be dangerous.

- How can they single out nitrites?

- Explain that is an el

- This could be made a lol more inlerestng.

‘- You don't write a sentence like thal 1n a textbook.

Targat. Population Expert
*- That's interesting.

- Very trus, but i've no documentation to judge the rest.

°- { don't think students would understand the significance of

this.

- They should talk aboul overdoses.

- Good piace for Wustrations and making a strong connection
with Chemistry.

- Funny that they would talk sbout belefs in such a traditional
science articie.

- Explain terms marked °.



Q Subject Matter Expert

- I'm worried 1hat too much vitamin A will cause cancer
because it's a liquid soluble wtamin.

- This 1s only one study

fhe smoking 1s tote important than the bels caolene

S cancer

Subject Matter Expert

- That's true.

in 1975 a major eprdemiological stixdy showed that Norwegtan men
consunung more than the average amount of vitamin A had less than
half the rate of lung cancer as compared with men having below
average consumplion of the vitamun. Sinular (indings were also
reported 1n the following S ycars from scienusts 1n Jupan, Singapore
and the Unated States.

A further study (Nov. 1981) published in the Bntish medical
Joumnal fancet supported the hypothess that the pro-vitamin A
(heta carolene) and not the vitamin itsell was the beneficial factor
The study showed that there was an inverse relationshap between
wtiske of dietary beta-carolene and lung cancer in 1,954 middle aged
male smokers over a period of 19 yewrs. Intuke of preformed vitamin
A did ool show @ siglicant clicet.

Unfonunately, studics on vitamin A are ofies hmited due W ts
tonieaty * High leveds of vitumin A lead to hver um;; headaches,
Lok of Jpp-.uh. h.nr foss, trual probl and J growth
10 childre seen among vitamin and health
foud udmu, ()n the other harkd, opumal 1avesugative approuches
are pussible with beta carolene since there are /O known senous side
chivets, cvent with dases 5o high as W cause snd ubvious orangy skin
colugstion In recent years synthetic asadogs of vikumin A have been
prepared i an etfort o reduce its wxcity. These saler compounds
are nuw buing lested with high risk groups (o determine of other
Tormn of cancer can be preyvented. One sich group consisis of albina
childien i Adoca who Rave o 100 ask of developng shin cancer.
1n adilition, at the present e the 1 8. Natonal [nstitute of Health
bas i iied all male physicaans betwaeen the ages of 40 and 85 ©
PPy as subjetts i o placebo-controtiod generad study of beta-
catotene aid cancus

A nugor foport on this issue publistied 10 the New England Joumnad
o Nedione, Mach 1983 (by the Harvard Schol of Public Elcalth)
evplaned that aihough the proectine cliect agumt lung cancer of
huta-carotene 1~ stionghy suppored by many studies, there an
andicatians that those vilects away ma apply (o olhet types o cancer

St ot 1 dadld B gt Wt e paan vaise ol T vk,

s ey A ek o sos el ol setiotis discasaes,
Y Pty s o dhathh i Saaih
dete s o vk ot ciima siaien A s nta

RIS TN TR TINR YR AN

mumﬂhﬂmum
R ? Unappeuzing, tasicl pletely indigestible but... it
ﬁgllscmu:r!

it all stanted with Dr. Dennis Burkitt's 20-year observation of diets
and incidence of colorectal® cances in rursl Aftica. The British
surgeon noted that although cancer of the lowest five W six feet of
the intesting is very prevalent in the wesiem world it is almost
noncxistent among peopls in Africa consuming a high fiber diel. In
Canada, sbout 100,000 peopie get colon cancer every year, half of
whom die within the same year. The same high frequency of this
malignancy has been found in the LS., Scotland, Denmask and
especially New Zealand. countries which consume the highest
amounts of meat and animal fat around the world.

The inadence of this type of cancer appeass 10 be 100 limes more
prevalent in the lowest 1% of the small intestine. This leads

scientist (o believe thit carcinogens are not swallowed with our

foud but are produced in the colon from material in the feces. It has
been suggested that nie acids (biomolecul ily relessed into
umlnmwumdfumntb«)nww
aliered by buctena to produce carcinogens. High colon cances areas *
huve been found (o be much more abundent in colarectal cances

patcnts than in control groups. [n a recent study conducied by Dr.
Tracy Wilkins, a mu:ruholqm o the Virginis Polywchme Inatiute

11 Blacksburg, a cly named {1 was
xumfmmefmmdmmwmduwumd
h hurg. The same compound was d in less then 2 per

e of the runal population. The diet of the wban community is
very simular W ours (high in refined carbohy and fat), wh
that of the rural poputation 13 low in meat and fat and high in fruits
and vegetables Although most cascinogens are nm'm not all

NS W gena, and therelore the p
does pol necessanty mean that it 1s te uuﬁ. of cancer Dr. Devid
Kingston, s chenust at the Virginia Polytechmic Institute, has
syathesized this conipound and ity cancer-cuusing potential will
o e v eshigated i laboraton wmiads

Larget Populsation. Expert

- There's been criticism lately of studies in one population

which are d o Apr

day text should

point this out, perhaps in a footnote.

- Good to have expisined this.

- Now I'm iost from having too much data thrown at me.

- Difficuit sentence - nesd 1o pick this apart.

- What are high risk groups?

- This needs a good summary They could bring in the social

ch on breast cancer

aspect by g ihe iack of

Targat . Population Expert

- This is the first different kind of statement - more iike a

- Whaere are we now?
- Explain where the colon is.

~ This needs a piciure.

* - 1 don't understand.



Subject Matter Expert

- They're introducing a discrepancy again.

- OK, they're resolving ! here.
- It's not the traditional appie a day. Rt ali comes down

1o a balanced diet.

- This 1s strong. There's no such thing as an anti-cancer
menu.

- That is, eat a balanced diel.

- This 1s good advice for a population, but it won't

prevent cancer in an indmdual.

Subject Matter Expert

General Camments

- Some very precise and detaded information.

- Not enough background.

- Students need more 10 get an overall picture.

I'hese findings certaniy support the theory that (iber, which
ncreases the rate of leces climination, should lower one's * chances
of Jeveloping cancer of the culon. . However, there are some
inconsisiencies in the findings refuted 1 the effects of fiber. For
nsiance. in a Canadian study** published in 1980 higher
consumpuon of dietary fiber was shown nut (o have any significant
cffect on cancer whereas 1a Puerto Rico high consumption was
asswxiated with higher incidence of colon cancer. Such discrepancies

may be related (o the extremely heterogeneous nature of dietary liber.

Dictary fiber 15 a mixture of inthg: 1lulus
hemiceiiulose. lignin and pectin..  Preiiminary studies have shown
that wheat bran and fiber (rom citrus fruils protect laboratory
ammals aganst chemically-induced colon cancer. Siace citrus (ruits
are ulso an excellent source of vitamin C (a scavenger of
carcimogemie (ree radicals) an onnge a day, or even the tradivonal
apple 3 day,. may not be such a bad idea.

GUIDLLINES FOR AN ANTICANCER MENL
dex pron of futs, mtnie § meats, smoked or

charcoul-brosied mcuts and large amounts of aloohol

AcTease consumption of fuods nch in dietary fiber,. beta carotene,

vitamins A, Eand C and the mineral selenium (megadoses of deetary

supplements are peesently notl recommended).

-cunsume oHen, ¢ " such as cabbiage, broveol,
Hrussels sprouts and caulillower

RLCENT REVIEW

A recent summary wWhich ives o badanced report 1s froat Scientilic
Amencan, November, 67, p 42
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Target Populatioan Expert
‘- We can assume this means “a man's".
- There are big gender differences in thus form of cancer.

**- Who was the study done on?

- A good opportunity to talk about oal bran, which students

have heard aboul and which wasn't relevant.

Target Popuiation Expert

- This is Blah.

- There's 100 much science, 100 ittie interest. This could be
eiaborated on.

- Need 10 know the author's training and standpoint.

- Need Ilustrations.

« There's 100 much inflormation without the goal of thinking who
the audience is.

- it needs more connection with Chemistry, more social

px more swud P more



Subject Matter Expert’s Comments

. | don't see anything on class particip
- *) just read something that disagreed with this.

- **This is definutely true

or any visual equipment.

- This I1s still quite J ing 1o the ley
Leiter”
- You'te always heasing this story.

- *Dehne this word

. * | recently read thal there 1s no direct link with aspartame.

. There are safe doses which are easy 1o calculate and wihich might

be ncluded here

Subject Matter Expert's Comments

- Here you have the guidelines. Make them more visible by

showing the number of things thal contain anificial sweeleners

- The fust section is very accurale, bul very dry for people with no
science background. Put in some fun facls (0 make 1t easier lo

assimiate

- I'm having trouble digesting this

- This is good b it gives persp to d such as

Sacchann Causes Cancer’

[11(M2)]

ARTIFICIAL SWEETENERS

The rep ol sugar by aruficial in the diet may be of
importnce in weight r‘:ducum'. in the maintenance of dental health®* and
1n making avariable a greates vanety of foods for diabetics. There are three
such sweeteners alluwed in Canada loday Aspasiame (irade ames Equal
and NutraSweet) is allowed as an additive in u large number of fouds and
wls0 as a abletop sweetener, while cyclamate (Sweet & 1.ow) and succhann
(Hermesuas) are allowed only as tabletop sweeteners. in the U.S cyclamate
hus been banned since 1970, but sacchunn and uspurame can buth be used
as addi or us 10p The U S. Food and Drug
Admumistration has recendy given appruval (0 a new sweetencr, acesullame
K. which could be in common use by 1989

Sacch the ¢y and asp were all di vd through lucky
accndents. 1o 1879, G Fahiberg, a chermist working at Johns
Hopkins Unsversity 1n Balumore, haked an unusual sweeiness in i shee of
bread he was eating to a chemical residuc vn hiy hands fmmlu:e {ab.
Eventually he traced the 0 “benzoyl “',"‘h was
@ven the name *sacchann.® Fahlberg soon became wealthy but hus
repulation sulfered greatly when he applied for paents tn secret and relused
w give any credit W his cesearch direcws, fra Remsen. under whuse
guidance he was working when the serendipious® diseovery was made In
1937, Michael Sveda, g on antib | a the | y
of [hinos, noted a sweet tsie on a garele he had placed on the hench
top and discos cred the sw '] of cycl slmlu‘ly. par

wa discovered in 1965 when James Schiatier, a rescarcher it Searle
Laboratones, heked s finger whike engiged m work on anti-ulcer
andications

Artificial sweetenurs are umong the most-controversial foud additives due
w0 allegations of averse heatth eifects. These allegunions ml.lmkL

resprratony dilficultics, scuzures and cancer®. A very number of studies
o these substances have been camed oul with conclusions ranging from
bt under all condifions” (o “untsdle at any duse * Scientists are divided
o the tswe of artificial sweetener safety, and in many cases researchers
wem W arnve at fesults which confiom thetr views. [ saientific, s well u
1 ey pubbicaiions, supporung stidies arc often widely referenced while
opposing fesults are de cenphasized

The general conclusion i thal sweeteners when used in modest amounts
represent a mimmal risk. Abusive amounts, which are not rare, are
associsted with increased, but still low nisk. Most importantly, however,
the nisk-benefit ratio® of artificial sweeteners is unclesr. A number of
studes have shown that the use of sweeteners i3 not associated with
werght loss Apparently, people saving on calories by wing artificisl
sweeteners are 50 proud of th that they comp indulging
mure extensively i other Touds. The elimination of sugar from soft drinks
is beneficial in terms of the dental health of children, but it would make
mure nutritionsl sense 0 greatly reduce the over 40 gallons per person pur
year rate of of soft drinks al Adtificial do
afiord rewd benefits 10 disbetics by sllowing them 10 cat fouds which
otherwise would huve W be severely resincled.

SACCHARIN

Sacchann is abowt 300 times sweeter than sugar and cun be culied a troe
“non<calunc” yv sinte it is o d by the body wact. It does
hav e a dixagreeuble aflcriasic which can be munimazed by the addwtion of &
small amount of the umino acid, giycine, or by combining it with
cyclumute Sugir contnbutes not anly sweetness but also “body™* w a
verage When sugas is ceplaced by un arficid theck such
& gUm arabic, < carbuxymethyl cellulose are ufien wed 10 wmpar 3 proper
muuthivel

in 1972, scchann was d from the “Ci ity grzed as Salc™
hat in the US when experiments showed a posible link with bladder
conwee in fits. This meant thak the addiuve wis now % the
“Ixlaney Clause,” which had been pant of an ancadniest o the Federal
Lo, Prug and Cosmetics Act in 1958, This cluuse states that any
additine which 1n any dose cuuses cancer 1o any species of animal has 10 be
immediately bunned However, the accusatory evidence was judged to be
uwonclusive und sacchann use was wllowed until fusthes reseasch enther
contimied or reluted the evadence. ollow up studies on rits, mice,
hamsiers und monkeys were negative excepl for one case in winch there
Wwas an incrcased incidence o bladder cancer in male ruts fed high fifetime
dones Wl sacchann if, and only it, their parents had also been fed similar
Mgh letimw dones These doses made up % of the it diet and were the
ey alent of o human consuming 800 cans of diet dank per day This of
Course 1~ i very large amount, but the techigue of feeding large doses
ks v et short e span s o scienlifically sccepied method of ¢ '4
It s Jappen i Pusks cxponed 10 small doses of the substance oser
Wlong pend
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Target Population Expert's Comments

- These pages are closely compacied!

- "“Meaning ol word?

Targat Popuistion Expert’s Comments

- *How is this studied?

- Need 1o look at this more closely.

- "What does this mean?

- Explain these chemical names.

- The iaboralory 1815 an

miake compared with humans

of anim



Sulbyect Matter Expert's Commants

- Good 10 explain the ing of gt 10 lay

- This paragraph seems lo be juslifying lhe US position.
- This doesn’t make It seem very dangerous
- This 1s fairly presented. Good 1o pomi out thal Canada makes

decisions independent of the US

Subject Matter Expert's Comments

- Again, good 10 explain the term “mutagenc’.

- 1 find this very dry reading

- I'm having trouble taking 1t in.

When Canadian studies 10 1977 showed thas the bladder cancer was indecd
caused by sacchann and nol an impunity as some had suggested, the
Canudian government banned the use of sacchann as an sdditive. In the

Ui $. public and indusiry pressure forced Congress to pass the “Sacchann
Study and Labelling Act.® which put a moratonum on a ban as would hA\e
been ictated by the Delaney Clause Thais has been

extended. Since sacchann cosis only ahoul pae iwentieth as much as mgw
and since it aliows for a gresler vastety of products and henve more shell
space, it I8 casy 10 see why the indusiry would uppose any restncion on
the use of this high profil substunce.

The cancer case agains! sacchann 1S by no means sron clisd A theorenical
ratiunal for cancer induction is defficult, since sacchann passes theough the
body unaltered. The suggeston has buen made that sacchaein exens its
effects by (0w distuping certiun As
mentioned sbove, unly *double | generution” studies 1n male mis have
confirmed blidder cancer, and even in these cases the invidence of tumors
was seen 10 decline sharply with dose. The really womsome aspects of
curcinugenesis, thil is Wmors o several anmal species, rapid wmur
fonmation, and tumors in vanous ongans, huve aever been wasuciated with
sacchann. Furthermore, human “case-cuntral® studics have examima the
idfestyle and dictary intukes of » large number o bladder cancer patiems
without reveahing any hink to u.thn Nemu luu any :Iunh:s found
increaed icidence of (umors among &
which would be exg $tw be at mkduc«n 2 s tne ol
artilicial swecteners. L is likely then, that any but u vameshingly small
etleet of sacchanin on human bludder cancer would have heen detected The
pusstbuiity cxists thd sacchana is & "cu< " tht is & subr

which may imuaie cances in cells which have ulmuly been expoved W
some carcinogen In this context, it shoukd he pointed ot that these are
My Nafuraliy occuming subsGancs in o dwt, for casiple the smino ecid
Inypeuphan, which arc known W promote cancer at hgh doses but

no ik st all as part ol a nonmal diet. In sl likehhood, this is wlso the case
with sacchann Calculations bused on the as mlable amimid modeds show a
“Wodsh cas seeanio® o a one 1n a mullion incredsed sk ol bladder cancer
du: 40 the consumpuon o (wo sacchann sweeiened beverages a duy over a
Divume

CYCLAMATES

lnr:e simlas compounds, naimely sodium cyclamate, udmmcydm
cyclamic wid are collecuvely re(mu!humn ‘cyciamates.”
mmnym»mmm;uwwnmlymmmm

Of Sspar Some of 4 dose 13 ‘uylt:hndy
unchanged, but some is 10 a cyclohexyl:
whose safety has been quest Like hari

“Generally Recognized as Sufc® siatus in the U.S. mlmhuduyun
of apparent problem free use. This status wax rescinded in 1969 when
blader 1umors were discovered in rats which had been fed & cyclamate-
sacchagin (10:1) mixture. &mmnmammmdm
mxture, cyck were icated in the wmor f

The 1969 study by the indepesdent Food snd 1Drug Rescasch 1 aburstonvs
win widely criticized, snd never reproduced with a statisticully significant
number of animals. In fuct, more recent studics o fts, mice, Jogs, hamsters
wnd ys. using buth cy and their breakd L
cyclotuyimm h-veshmmeﬂ‘eammmul unhke

or CO-

of whether
wdﬂl h-mhunmhq-d)-wuNth-u

|t.emdi¢dpuimn.
mm. chmage which can h: inhented, been substantisted

he only reproducable offect of cycl has been testicular awophy in
rats when fed large doses This problem. which has not been scen in
humare. is caused by the product Taking int0
account mnwmunmnwn:hmu:hdfmuohundmm and
building 1n a hundred fold safety factor, it is possible 1o amve of an
* \u‘rplcd l).nly Intuke™ of cyclnmue which represemts an insignificant

di . the Ficalth Pre Branch 1n Canixda allows
q\l.uvun. asa uNl.lnp sweetenes The US hun on cyclumistes is sull in
cllvet, but nsy be resainded in light of the tact that the Food and Drug
Adminestration has res wwed the Jarge number of sludies submitied 10 11 in
the 1980's und has concluded that neither eyl nor
AP CAIPORUIS
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Targat Popuistion Expert's Comments

- This doesn't make sense # there is an increased cancer risk.

- Needs an expianation of the study done.

-*Needs more explanation.
-Needs more background - this is prefty technical stuft!
-The meanings of some of these terms could be explaned

in a sidebar.

Target Popuistion Expert'a Comments

~ndotm1nunnmmum'nmwoun“sm

oflect in itself, or an effect in its compound form,

- This needs expianation - it's a whole ditterent problem.



Subject Matter Expert's Comments

- I've read 200 times sweeter. Maybe this is more accurate.

- I would have been interesting to show how this transiates into

toods, or info components psopie can recognize.

- But it can be added to hot foods alter cooking - it's dunng coaking
that it breaks down. The sentence should read “can’t be cooked or

baked”

Subject Matter Expert's Comments

Duuble bl challenges huve been camied out with aspurtame. At
Duke U'niversity, in une of the best designed such studies, the

ASPARTAME
A cannut be dered a “non-caloac™ since 1Lty
mdwwn«nmeamvemamm P Muchnm rb
and d. These asparuc acid, phenylal

methanol account for the 4 calories paxmnemrgy rllm'dw
However, since the substance is about 180 times sweeter than sugur, very
little needs 10 be used in foods and heverages W achieve a ssbsfactory

tee of . Diet drinks y contain about 60 muilligrums per
100 muililiters, which translutes 1o roughly 200 mulhigrams pur serving.
Industry (igures show that 99% of aspartame users consume less than 34
mg per kg of body wesght per day For a seventy kg person this means ess
than 2.38 grams. The average consumphion s> abuut 500 milligrams per day
Asparame cannot be used 1n couked or buked foos since 1 breaks down
into its and loses s g power.

Aspartame i» the most widely researched food adilive 10 have cver come
on the macket As with any other newly introduced substance, reports of
.nhuw reactions were expected since no amount of Wsung can puuluh.
sn 3 small of the population. In reality, the
number of such repurts has been unusually small "Over 70 malhon peopie
10 North Amenca wie aspartame un @ regular baas, yet the number of
fepurted complaints average only wround three hundred per year. The
magunty of complaints (67%) refer o headuches, dizziness, visual
dafficuities and mood alierations  Gastroniestnial problems (24%) and
ke symproms such as lives, rashes wd swelling ol ussues (15%)
hins ¢ alser bern seponied. On occasion serzures have been linked with
In nwst mst these diflicuities were aoted only
hing normal use.

with amaunty of asp

ﬁmd-unﬂe!usdudwmmm

clamed 10 be

mmuwmﬁﬂmmuﬂ.ﬁw blood

or blood h [

N b

moumml groups

the
In anuther sludy st m: University of Hinois mvolving duabeucs,

subjects 1n the placebo group actuslly had more reactions thun
those 10 (e sapartame group. On the uther hand, surveys by
physicians 1n hemdache clinics reveal thut axpurtame precipiiies
headuches abous

ndlhenm This kind of conflicung duts is

- But is tus any fugher han for other foods, such as

of the onlhe ble side effects of

R d d are nut confimeed by

wcfull) controlied scientific studies. This of course does not

chocolate?

muan that the problems are not real, but does imply tht in many

Cilaes the SYMploms may not be caused by uspartame People get
beaduches, upset swmechs, aches and puine of sll Kinds on &
segular hases for o casily determined reason 1f they recall having
consumed aspartame when one ol these wiments sinkes, the
sWevtenur may be judged W be guilty by assonation. This i even
e hikely of people are 1amiliar wath some of the sdverse

H

y that 3 has, J Al leust one stunly has,

- Some people wilt aiways show an allergic reaction

i alierpic sy us hves and swelling

10 semiive indeviduads 1t 1> uncher how the allergy comes ahout,
wnce none o) the components oF aspartame e hehieved 1o e

updlk o pmmunl allergie feactons It hus been sugguestod thin

- Oh boy! That's some word! This is al very - not

something you'd see in general hlerature

A nnphor ot ) LT
account hof o ed

dmmn»u may h: responsible

which fonms when aspsrtame

have been v J W
N The theee breuke

Products of aspartame are all i in high doses Phenylulamine 1>

an cxwential ameno o which must be inciuded in the dict for

il growth and masntenance, but sustained high blood levely
cin fead 0 bean damage s 1> of magor concem o the one out
of ughly ey Ihnmnd chuldren who are born wilh un

nheated )

called pheny b o PRU. These

chikien canmil metabolize phm)l.lumm which then budds up 10
dangetaus fevels i their brasns The combiion therelore
evessilales o severe curtinbvent of phenylalamine intake o least
Tew the deest sy years of fde Thes awans that aspananie, due oty
pheas Lilanine cotem, st sintable for PRU sutferens and
Vs e 3 Wi 1o That vllcon on preadicts ue
shic b s s mgredient
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Targat Poguistion Expert's Chniments

-Need to iook at this more closely. This type of data doesnt

appear for the others.

- There are 100 many ratios - give & range of vaives. Too
complicated. This will throw peopie oft. Why not give in
terms of "pet serving*? e.9.. “Iif you have 4 drinks...*

“if you are & 70 kg person....*

- Why are these not reported in the other iab. analyses?

Target Popuistion Expert's Camments

- What's s “doubie blind challenge®?

~ "Need more on this.

~ Need more detail on “high doses”.



Subject Matter Expert's Commenta

- And when you use aspariame as & sweetener, it's

frequently lor a high-carbohydrate jood

- This 1s @ very imgportant point.

Subject Matter Expert’s Comments

- This chart is awkward.

- You could make a chart showng the caloric value of foods
sweetened in various ways, the equivalent sweetness ol
aspartame: the pros and cons of each one.

- What does FA siand for?

- Why drugstore?

- TTS intormation 15 repetitive of drugstore information.

In the general population, phenylalanine levels 1n the blood afier
aspartume INGeslion arc in the same range 85 alter eating any
protein contwmng (ood Even at abusive amounts, equivalent W a
child swallowing 100 sweelener labiets, levels do nol nse above
thuse which are considered to be safe in children afflicted with
PRU Dr Richard Wuntman, a noled MIT researcher, has
suggesied that some of the untoward effects of uspartame may be
uused by a sudden increase in bran phenylalunine fevels,
ially when the 15 J wlong with fouds high
n unbd\ydnles Carbohydrates tngger insulin reieuse mio the
blondstream, which in tum makes it easier for phenylalanine (0 be
absorbed by the brain. According o Wurtman. such a sudden
increase in bran phenylalanine levels can caus: depression, slecp
deches and cven These idcas have wl been
coniimed an human stuhes, und Wurtiman, who uses a
mnknncly himseif, feels the problem is unl.z signlicant when
of " gh

P P

The clfccts of asparuc .md another »pumme breskdown pmlm
have aso been ng o

large amounts L wn humam pamates produced no dumage tven
though blond levels wene patl) clevaied. [n humans, even high
dowes are quickly ehimimated Mt sigmificumly, aspurtic amd
lesels i the blood are nob increased alter esting

cuntiuming lods of when dnnking sweeiened beverages even ot
the rute of three drinks in four hours.

Perhage the most unscientibic accusabions leveled at aspartann:

has e imvolved ity methanol content [Uis @ fuct that 1n jasge doses
mwthancl can fead W blindness and even (o death. Alwmsts have
therelone relerred o the methanol which is rel d from sy

ay an unsale sube ftmust be , that \here
are o sale subvtances, only sate doses. The umount of methanol
which can he refeased trom aspastme 15 inconsequential in
contest of the overall diet Methanol occurs aaturally in foods, (n
tact the “natueal”™ methanot content of Trut juce 15 about 2 S
umes that cleased 1 the body Erom a diet drink usng aspertame
as e swectenng agent Lyven at twe 99h centile level ol 34 mg
et kg Badywarght per day . Blond lesels of methanol are mo

et fabic

AVALLABILITY QF CYCLAMATE AND SACCIHARIN

CYCLAMATE . SACUCHARIN
s FA - FA +
TrIS - TTS +
CANADA  FA - FA
TTS « TS *
= BANNED
+ = AVAILABLE
FA = FOOD ADDITIVE.  *. yupermarkets,

+ drug stores:restuurants

TIS = TABLE TOP SWLETENER
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Target Popuistion Expert's Comments

- Need to explain what this means.

- Need 10 look at how it's used and what it's used with?

- Whal's the control group?

- Difterent research is being reporied here. Is there no

primate research?

- But they need 1o look al buid-up in the iissues 100

Terpet Poguistion Expert's Comments

~ Separato the two charts.

- Where is the aspartame?

« When was the substance banned?

~ Was there a replacement? ’

- Look at ali possible uses.

- Logk at labeling reguiations.

- Make & list of the substances and where they're used -
0.0.. gum, soit drinks, eic., maybe in a supplementary list
for food additives - are we eating the sweetener
unknowingly ?

- The "FA™s, “TTS™s don't make any sonse.

- This chant is not clear st all.

- This should be clearer.

- Make Canada end US separate data.



(Subject Matter Expert)

d wouid find

with no org istry Q!
this very conlusing.

- | don't see what this 1s going 1o give them

- It might be broken down as nutritive {aspartame) and non-

nulrtive (sacchann).

- This 1s not very helpful.

(Subject Matter Expert)

GENERAL COMMENTS :

- The bottom line shouid be that although thess products
are useful, there is abuse, that often theyre used
unnecessanly - 8.g., why not use fruit juce as a sweetener?

- There are no conciusions drawn.

- It’s very dry for with no y Qe

- You can make learning easier by making it fun. Give the
same information, but make it Nghter.

- You could put in some humour - e g, 8 cartoon of fal lady

in catetena tne with Black Forest cake and a diet soft dnnk

Aspsrame

HOO( CH Lc_“c N-CH—LNZ-O

Sodwn Saccharn

Sodwm Cyclamate

H,  CO,CHy
[]

©

N- Na*®

/N

(Target Papulation Expert)

- Very compiex! Needs more information.

- What's the relationship between the substances that gives
the same sweetsing effect?

- What kinds of molecules are these?

- List In order of production.

- Relats composition 1o breakdown.

(Targst. . Popuistion Expert)
GENERAL COMMENTS :

- There's a iot of technical stutf here.

- i could read as & whodunnit - @.g. scenario of history, use,
research and ban on each ong -- what kind of research was
done and what motivated it?

- #'s quite wordy,
-nwmm-mauamm-m
sp(eoﬂup.og “Tracking down the hidden killer in

- Was the ressarch rigorous? Or can we accap! the risk?

- Does I warrant further research? Lnunmaoun‘l
simuiate the risk population in humans

inmmmmmmmmm;\mn
of.

- fl neads a pronunciation guide for the chemical names to
heip students absorb them - or put them into (ayman's
terms.

- I's not a sianted but what conclusion is the
loamer 10 draw? that the research is not rigorous? 100
rigorous ?

- Say at the end: “Nathing couki have survived this
thoroughness®.
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Q PreTest PastTest Learner Comments
THE DIET CANCER RELATIONSHIP

"Sound nutrion 15 0ot a panaces. Gowd fowd that provides

appropnate proportions ol nutrtents should not be regurided s a

proison, o medicine, of a talisman [t should be caten and enjoyed * - Detine panacea (3).
Thas statement by the Food énd Nutntion Buard of the National

Research Counal in the U S ina 1980 publicayon called *Tomard

Flealthtal Dicts™ ratsed more than & few tycbrows Rewction trom

comunier gloups was (unowsly negalive. These groups along with

many 1idividuals obgected to the conclusion that no speaitic dictary

advice was appropate for all citizens. The recommendation ol «

halanced diet with ' w p did nui sit well with
people who were convinced that a great many of the iis of Nusth
Amencan socicly are related w improp A documes

detnhing the ovils of fod wddiyey, the benetits of vitamin
supplementation and the vinues of "organic® foods would
undoubledly have received more favorable reaction. Science however

cannaol Jeal with beliefs ur dotad evidence., it musi be
hased on ity trom well dled wnd Jucib
o, 8 f
(Qu 10) 82% cxpenments Unfonunately i e ores of nutnton i s very diflicult

10 design and carry out siudies which lead o conclusive resulls
Accordingly many reports of results are speckled with phrases ke
“may cause”. 15 consistent with®, "1y associated with®, all of which
mply uncerianty The dilficulty of providing “prout™ ome way or
anssther 1 e areas of Toud scrence and nuinton leaves the door
ORI banicty ofF opiioes ot only amoog the adarmusts and ol
styled authonties but among nuinuonal expests s well

PreTest PostTest Learner Comments 2

Indued, Just two years atler the abuve mentioned report the Natsonal
Research Council 1ssued 3 new document catitied "Diet, Nutniyon
amd ¢ ancer® with move specific recommendations reflecting the state
ol knowicdge and inf p 10 the diet and the incidence
(Qu 1) 26% (Qu 1) 88% of cancer. The gudelines now ded a of Tat intake
from ahout 40°% 10 30% of 10tal calories, a reduction In the
consumpuion of cured, pickied and smoked foods and an sncrease in

the consumpuon of whole grain cereal products as well as (nats and
. i peciaily those nich in Vegetabies beionging 1o

(Qu 11) 78% the cabhage funuly were highly recommended but vitamun
supplementation was not advised. The new report was in tum also
cnuaized Many scientsis believe thal not enough is known about
the dict-discant connection 1o wammant specific guidelines fuoe the
population as 4 whole and lurthermore the suggestion Was musde that
(Qu 12) 68% o the guidchies were improperly applied they could lewd
nutnuonal deficiencies In light of the onguing controvensy it 15
appropriate ( examine the studies and the kind of data that have
leand 10 the debated 4 An of thay
cantrusersy also sen es 1o underine the need for 4 basic scienufic
e ding cf cix ! and } pts. Famthianty with - Is caroiene a nutrient?
wems hke “runerals®, vimim®, “fat, *fiber”, “cartenc” eic i
easelial for a0 objective and cnucal discussion ol the relationship - Define the terms (2).
butwcen diet and cancer

Thore appuars & be Tittle doubt that many cancers are ‘- Define (2).
em Iy relited §ipak dogical® studies have clearly

show i Lange duterenes o caneat rates beiseen counties o

example, breast and volon cseer rates 10 nlany arcas of the world are

Tess than one 1th thet in North Amenca The Jagpanese in lum have

the highest incidenee of somach cance i the world Imangrants

Trom othet countnes tothe U S and Caniada lwwever expenence the - Explain why.
hoval canver fates, sugpesting an enyironmentad influence

I thaps the baest deswrististion of this eonvironmental effect comes
e o study sacde pabbic i B2 by the Nanomid Caeer Roesearch
fnsutote oF Japan Ny cprdenmiolopscal sudy spmng 16 years and
e obving over Lo men cleanly sioswed dhat ihe icidence of
G caonen s pteate i those whive smobad ik aeabiol, ae

oty e e ot v labieos danly Bridead the

T T S NI L TP AT

(Qu 2) 85°% (Qu 2) 94°% Woh et e ames Tl e

a3 abnad bt tease e sk ol
A o i sunikgied



C

PreTest

(Qu 3) 97%

PreTest

PostTest

{Qu 13) 44%

(Qu 3) 85%

(Qu 14) 94°,

PostTest

(Qu 15) 79%

RLIANIVE MOREALLEY KALLS

Smohing  Unoling Mt Yegelables
No No No Yes 1o
No Yes Yes No [ ]
Yo Yeo Yes Yes 7
Yes Yes No No 18
e . N Yes No 18
Yes Yes Yes No s

N o m

Fhe protccuve elfeets o seg p are y
silustrated by the above Jata: in fact even in the high nsk group
(mokers, dnnkers and mwat caters) te nsk ol cancer can be reduced
by one third il yegetables are regularly caten. Flus protective elfect
nwy e mamlesied through the ber, Viamin C o caroten:

comy of the vegetables as & J below

Accordingly many cancer experts fow estimate that as much as 90%
of Nerth Amencan cancers are eavironmentally delermaned and that o
twge frction of these shuuld therclore be avowdable.
“Environnsenial® must not e contused with “man made®, in the
present content the word s used 10 dilferentiane from “geneuc”
Tactors ¢Clgatetie smoking and 1o wastes are environmental wad
abviously Tman made”. but exposure 1o sunlight und the

8 f of naturally g can also be termed
“ewtronmental” n Lact, Brace Amies of the University of Cadifornie
(Burhedey ) has concluded aiter a susvey of the scieatiie iterature
Fhast st b the carcinogens that non-smokess encounter i ther
datly hile come Trom natutat foeds and cookiog methods For
erampic celony amd parsiey contant a carcinogen which beeomes
awhivakad by hight, mushivoms, beans and cven allalla sprosts
ottt commpoinids whch may icicase e osk ol Cookang,
vspas iy Wi fonad s Beontricd o taacied aids carcimogeas o e

Wit e other Baed saggosts Mo Joed o appuais ke conan
kil ot e acmep s e Viapnns Cand 1 sceiam awd
calclva which iy Kovase e askoob the dieaded discase The

1wl that canuet Tates asde from those related 0 smoking huve
Tenmmied almeost constant over the yeans appears 1o imply that the
" natural” P ol the may be more importam
than the “man made™ lactun 10 iIducing cancer.

In a contros ersial aricie in Science, 231,1256 (1963), Ames
produced summanevd the many nalurd foods (above) which
contuned 1 anous cancinogens. in this same anticle, he also indicated
that there were many foods whech were also anti-carcinogens. The
musn ihea here was that @ minimum of the questionable foods
coupled with & reasonuble amount of the *good” ones (vide inir)*
wuuld provide us goud & balance of risk/benefit as could be achieved
n thes very compiex area. Ames was criticized by a group of 18
academucs, union officuals and environmentalists in & 1984 letter (o
Saence for "ty idizang” cancer risks Ames recently published a
summary of eclatis e nisk factors for cancer by a careful (bu

conl l) of the ) The resulung index
calied 11ERP (Humun Exposure dose. Rodent Potency Jdose). This
index considers two questions: low much of the matenal®® causes
comiderable rules of cancer in tub animals. and how much of it
mught an uverage persan be exposd (o over a hifetime? The rankings
do ot predict a person’s aciual chances of developing cancer, but
show compansons [ the relabive ranking of ap water i 1.0, then
preanut butter (2 tablespoons. day) s 30 allatoxin nisk)

as 15 comirey ea (1 cup day) (symphyune, o natugal pesticide 1s
presenty One pack day of crgareties 15 rated at 12,000 while the nsk
ol cancer Trom PCBs (once used an elecineal transformens) 1s 02
Needless o say such a delaied st has created comncern and
discussiont und will shimulaie rescarch in the tuture.

Learner Comments

- Reorganize by 1opic; or by yes's then no's
- Chart is not clear (2).
- Explain the numbers (3).

- Boldiace the differences.

202

- There's g on the h re. their P
ig 9 etc.
“Accordingly”?

- Give exampies of “environmental® and “man made"

Laarner Commaents

- Awhward wording,
*. Explain meening.

**- What maerial?
- What do the numbers mean?

- Explain “aflatoxin® (2)

g habits, lype of



PreTest

(Qu 4) 79%

(Qu 5) 65%

PreTest

(Qu 6) (44%)

(Qu 7) 74%

PastTest
(Qu 16) 91%

(Qu 4) 94%

(Qu 5) 53%

PostTest

(Qu 17) 91%

(Qu 18) 71%

(Qu 19) 35%

{Qu 6) 79%

(Qu 7) 79%
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Learner Commems S

Since the seeond World War sume 50,000 synthetic chemicals have
been inroduced into the enviconment wath about SO0 new ones
CUMEE 1Nt use every yeur Many of these are mutagenic® o ‘- Explan
carcinogemic 1n lab tests yet the cancer epidermc 1hal many scienusts
{even Bruce Ames at one ume) have predicted has not matenalized
Accordingly there 15 widespread, though certainly not umversal,
beliel that most cancers are caused by natural carcinogens Aany of
these carcinugens are produced by planis as natural pesticides (o
ward ol insects. lronicaily the current pracuce of breeding insect
resistant plants 10 order [0 mimmize the use of symhete pesticides
ity actuadly b introducing new carciogens into the dict i also
o st ol course that nol everyone gets cancer even lhough L eryon
consunws aatural ¢ gens. The expi for lhls
onsisiency may he in the possibility that wi i
idated From fooud can cause ulmr lhe whole food does mat.
Muti and "anu- ¢ gens” are often present in the same food.
bor v.-\.m!plv. the potentisfly hammiul etfects of the psoradens in
parsicy and celery may be counteracied by the carolens and »itamun
components o these foods §t appears then that atiention 10 a
scicnilically tadanced daet may be more impontant 0 warding ol
cancer than warrying about the trace amounts of synthetic

gens in the en The tolluwing the
current stte of Knowledge in this important arca

The Doty batCaocet Realubaship

The abor ¢ mentioned recommendation to seduce the fat content of
the diet stemis vty rom conclatons nokd by cprdemialogests A
strong corrclation exists betwecn per capua at intake and breast
caneer nrrtality 1 women as well as between fal intake and
awstahiy brom colon cances 11 et be poisted out however this
such wsseciations do not unply cause For exanple o sl
vorreialion exists between gross natoml product wd breast cancer.
Ablthaugh the "ot capita® conrclation of dictary Lats with cancer I
stong, these appueats 10 e o conclusive corelation of ydividual

fal consutlipion and cancer ® There may he other satabies 1n the *- This sentence should come before “For example *

iclationstup as woll flonnones ke estrogen base been inked wich
- L donl understand the sentence

Learner Comments &
caneer I)u:s the tuct that women are having fewer and lar
peegmunics inllucnce the average gen leveds 7 Could it be the
added caiones and not the fat per se wiuch 15 instrumental? The
human leeding stixdics which would be needed W clanly the
situation can never be cthucally done but studics in snsmais do

suggest that hugher levels of fal intake cause mammary tumors. - Give an example of free radicals.
Theoreucally the argument can be put forward that fats cause cancer
by undergusing oxidation in ceils leacing to the production of cancer - This is too0 concise, it needs more explanation.
caumng reacuse species called (ree radicals. These free rkcals then
damauge the DDNA of the cell, leading to improper replication I this - | thought salurated lats were worse
h 15 correct, fats may pose a grester nsh since

they are more casily oxudized. Some studies have indeed shown an
assinctalion between cancer und “trans®® (wity acids which are

Juced when vegetable os are N0 Marg: *- Explain
duqu.nu Vilnun |-, beta and sed P may
prevent the oxidation of fats. - Difficult to understand.

1. Keuh inguld at the National Research Councsl in Ottawa has in
fact showa that Vidamua L s the magor “frec-radicat trappng” anu-
ondant 1n human blood  Beta carotene can ulso act 4s an
antioxidant, especially o low oxygen concentralions such s are
found in celby s noleworthy that thes imponant rescarch suned
ot as an Investgation inke why engine ofls break Jown upon

LCAPOSUTE 10 uxypen in the cal's cREINC. o prce demunsiruton of how

impurant fesults can come from scemingly “usmportant® rescarch.
Simatarly the aptoxidants I1ET and 1L\ which bad ongdly
heen des cloped to present Tats 1n cercals from gomg rancid (and

sncdentally have been mich ekdigned) may wem out (o have an - Should be more concise.
important roke in Aot onky the presention of cancer but in sctudly
sowing down the aging pracess <Clear up the contradictions.

Colon cancer has also been associated with bigh ta, high
chdestend dicts Once agan though, cpudemiological studies in
mdividualy has e vichded consistient resabts Ammal Jeeding
~ludits 1 WD have shown that dictiry lat promeotes colon cancer.
Furthermeore, popalations with high raies ol colon cuncer have
iteased levels of iile acids 10 1he feces, these have been associated
With cancer wid ate kiown 1o be lomwed i larger amounts 10 high
tat, hugh cholostenal dicts I summan . the cvidence niy appean to
b ~sotea Bt < e amnstaniad * . bat e iccomimendadion o ieduce lat * meaning?
ConteBl By 20 s ol gepresont a Tiskoas bong as o Baduced dict
(A NTTINTITIN |



PreTest

PreTest

(Qu 8) 47%

PostTest

(Qu 20) 88%

(Qu 21) 76%

PostTest

(Qu 8) 47%

(Qu 22) 88%

1o Cued foods-Dret Aswxiaton

Once agan population studies have shown thit cancens of the
stomach and exophigus are more COMMON 1N countnes such i
Chuna, Japan and iceland where the diet is hugh i foods that are salt
cured and smoked There 13 0o doubt that smoke containg cancer
vausng compounds und salt has been reported (o promote gasine
cancer i rds Sodium nitnte, a pickling agent and prescrvative used
i cold vuts, hot dogs, hum, etc has been hinked with the puiental
tormation ol *. known gens, i the body Based
upon these obsers ahons, hmuting the 1ntake of such cured o
seoked fouds would appua o e wase. Yel, even this
ecommicindainn has been chadlenged 1t has been poated out that
the death sale brom siomach cances B been dechimng 10 Nosth
Amenvis while the consumplion of processed meats has been nsing
l-urthermore, niaie sdison 15 »0 stncly regulated now that valy
mmmal amounts ane used, 10 Gact the amount of minle tow added
can only present growth ol the o X I (3 Wt
1» used i conjunction sih salt B also true that most of the
Tsmohed” loods presently marketed are smoked wath liquid smoke
Fhis 1s made by pussing smoke theough water, since the
carinogenic compounds do not dissoly e 1n water foods “smwoked™
by this process are saler than “aaturally” smoked loods Although
credence can be given 1o these caticisms, it must also be ponted out
that 1oods Tugh i smohe lasor and mitnies are pencradly high i fat
Wi thus an cadonies-perhaps eoough o 4 feason 0 mimmize
cunsinnplun

Lhe Scivimuni Cawer Asswtalion

Sclemum s g nnnend fequited by the body s e amounts 1§
plads arobe i the activity of the onzy e glutathione peosidese, sa
AN Wuch protects celts Brom danisge 63y otidistion Consestent
WAtk s vty s the obsen ation Tt maniniey cucer in res lod
adugh polyunsatuiaied Tat diet can beinfubited by leimum
Solermits (v bl st the sott and is iborbed By crops High sl
selemunt atvas coiclate v ersehy wilh cateer bt these dncas e abwo
Tess poopubated and Htler 1ot bow sl schonsn acas s sevend
fospeo b ot lane oot Lo s oy ot it ceniniliaes where

ko Contans more sclemom Mesican and Colomban obuccos
have three umes as much sclemum s> Amencan and Bntish

hacon Sume ] . hlood sek levels and
cancer has e ahso bren noted and prehminary rescarch hay shown that
the selemum content of hair and nanls may seflect blood levels Eligh
intake o selemum can be Loxic and the presently available

jommation Joes M warrant the of supf

Ubw Cuncer- Vilamun C and E Connecion
The evidence tor this » dly dotal although
hoth of these itaming are snuoxidants and therefure could uhuve
s anti- carcinogens. Vitamen £ his been repurted 10 reduce
mititions in some bacierial sysiems and Vitamn C does hlock the
conversion o mintes W mtosamunes  bor the latter reason Vikamin
i audded 10 hot dogs Simdurly since buth weatocs and etiuce
contiun Vitwmn C they can conceivably do more than just dress up
the appeatunce and lavor ol 4 becon sandwich. Indeed a BLT may
he the best way (0 comume bacon There 1s however no evidence
thit cather Vikamin §: of € can prosent cancer.

The Cancur-Vilaoun A Conoection

Rememibur the sMoies about cating cartots W see better”? This may be
stretching the pomt. bt the vicimin A 1o s does plisy an

tal role in the chy Y ob viston Furthy the viamin
and ats prevurs congrumd® (hetise cisiene ) may alst protect i
tuady sgeanst canver i rationade for thes belied hies 0 the fact that
Litanin A plays an important role in the control of el
ditferentistion and 1n that buth sitmin .\ and especidly beta-
carlene are et seavongers of chemcal speeies callod e
tadicils Since boss of cell differeatiaton 1s o Rae jeaure of
caneerous cells amd snce Iree radicals e unstobie, ighly rexctve
chemivals which van Jumsge ous gesetic matenals (DNA and RNA)
there s goud Feasen Lo suspet that these (wo nuaests may have a
PrOtCCiv e i lech aganst veeer

Mkt sl can b obtaned Do ammad products sach as iver,
CEEs it can i svaticsizad by e ey Bome bela
st Nl viecn sexcbabdos produce thes boght olangy
songritnl bl the B oSt seastces g pranphens, spas B aid of

B R P

Learner Commaents 7
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*- Define

- Unclear sentence.

Define selenium

Learner Comments g

* Explain term.

« Need 1o expiain the chemislry of this.

- Dont the last




PreTest

G (Qu 9) 38%

PreTest

PostTest

(Qu 9) 85%

PostTest

(Q 23)100%

In 1975 & magor cprdeniolugical study showed that Norweglan men
consuning more than the average amount of vilamin A had Tess than
halt the 1ate of fung cancer as compard with men having below
average consumption of the vilamin. Similar tindings were aiso
reponied an the Jollowing S years from scientists 10 Jupan, Singapore
and the { nited States

A further study (Nov  1981) published i the Bntsh medical
Jourmab Lancel supported the hypothesis that the pro-siamin A
{eta carotene) and not the viwmn tsell was the beneficial lactor
I'he study showed that there was an iaverse relationship between
ntahe of divtary beta-csrotene and tung cancer 1 1,954 mddie g
male smokers over a penod of 19 years Intake of pretormed »itamin
A did ot show @ sigmitcant elfect

Unlontunately . studies on vitanun A are oflen hmikd due oats
towciy Thgh leveds of ytamin A lead fo liver danige, headaches,
Lack of appetite, hais foss, menstriat problems and retarded growth
0 children -- problems sumetinies seen among vVitamin and health
found faddists On the other hund, optimal 1nvestgauve approuches
are possible with beta carotene since there are no known senous side
elfeets, even with doses so high as 10 caust and obvious orange skin
coloration® {0 reeent years syntete anadogs of vitamn A have
been propared 1 an effon o feduce its loxacity These safer
compounds are tow buing tested with high nsk groups 1o detesmine
W other Toms of caneer can be prosented One such group consists
o albune culdson i Atci s ho have o 1009 osk o deselopang
kit cancer I addiion, at the prosens one thie U8 Nationad
fasiute o Flealth has insated alb male physicians between the ages
ol 30 ansd X5 1o participate as subjects 18 placeho-controtied
puicral study ol beta-cagolene and caker

A iagor fopurt o thes essee published an the New Englund Joumal
ot Medicine, Match 1984 (hy the Han ard School of Public Health)
cxplamned that altbiough the protecine effect aganst lung cancet o
Bl Carolenie is sirongly suppored by many studies, there are
indications that these citects ity ool apply o other types of cameer

T e Tuston 3t sbonkd b notod that e nan ciuse of lung cameer,
ki b ccases oie s 1sh o seseral othier snous disciuse
g atlosduons® o pronay cause of death in Noah
Vet Hhoses o, there ss o cvebenee that ather vitanun A of et
catot e atiouis s condiBon sy way

Ih Canver -laber Cunne o
Roughape? Unappeussng. 4 detely indigesuble but. ot
bights cancer!

10 all stanted with D Denms Burkii's 20-year observation of dicts
wd incidence of colusectal cancer in rwral Alnca The Bnush
surgeon moeled that although cancer of the lowest {ive 10 six feet of
the testie s very prevalent in the western world o 1 almost
mnevsient among people in Alnca consuming a high fiter dict. ia
Cananks, about 100,000 people get colon cancer every year®, hall of
whom dic within the same year. The same high frequency of this
mahignancy has been jound in the U S | Scotland, Denmark-uml
espeutatly News Zeatand, countnes which consunie the highest
amuunts ol mcat and ammal tat around the world

e tocidenee of s type ol cancer appeans © be 100 umes more
prevalent i the lowest 177 of the saall intestine®® This leads
scientist o beheve that carcinogens e not swadlowed with our
fonwd bt are produced 1g the colon 1som mistenal in the Teves. 1 bas
heen suggesied than ek aoids (b Jevul Iy rel § i
the gut 1n response o the presence of fat 10 the dict) are chemically
altered by hictena to produce carciogens Lhigh colun cancer arcas
have been Jound (o be much more abundant in colorectd cancer
tients than m control groups® Dk g revent study conducted by Dr
Liaey Walhans, o nucralsologest ot e Virgi Polytechie Enstiole
o0 Blacksburg, o chemicl mutagen. smed Lecapentacne, was
ssefated i the leces of about 20 per cent ol the white ressdents of
Johanncsburg L he swne compouid wis detevied i fess than 2 per
cent of the rural popslation The dict of the urbun cimmuonsty 1
very sumdar 10 ours (hagh in refincd carbohy drates and 1), whereas
that o the Tutal popubation 1s 1o in mcat and fat and high 1n Jnuits
and vepctables Although most carcmogens aie mutgens nol all
Mulagens we varcanogeis, aikd herefore e presence of faccapentcne
deres i evessanly ean it s the cse o caneer D Dasd
Rangstonn, achenist b the Vagoma Polylechme Insuate, has

sunth sizad tis composnd and 16 caorer causing potential will

ot B cshatcd i abonaton el
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Laarner Comments

- Meaning of the first ?

‘. Are they serious?

~ | assume they mean albino black children.

- Needs 10 be clarified.

*- Deline (2)

- "However” doesn’t make sense here

Learner Comments

- N they're going 10 bring in a more intimate tone, it should have been

embedded throughout the whoie work.

- Does it mean that Africans in general eat a high fiber diet, or that an
oxperimental group was fed a hugh fiber diet?

°- How 0id are they? Is & /mportant 10 know that?

**. Explain what this is.

‘- Don't understand tius sentence.



©

PreTest

PreTest

PostTest

PastTast

These timhiogs certanly support the theory that liber, which
nwieases the e of teces ciminabion, should lower one's chances ol
dercloping cancer of the colon.  However, there are some
inconsisicncies 10 the findings reluted to the etects of fiber or
nstance. 10 a Canadian study publinhed 1n 1980 higher
consumption ol dietary fiber was shown not 1o have any sgmiicant
etleet on cancer whercas in Puerto Rico igh consumption was
asscated with hegher incidence of colon cancer Such discrepancies
may e retated (o the extremely heterogeneous nature of dicury fiher
Iavtary hber ss a misture of indigestible chemicals. celluluse,
hemucellubone, ligmin and pecun  Preliminary studies hase shown
that Wheat bran und Biber from citsus fruits protect laboratony
aminids aganst chermicalty induced colon cancer Since atrus frunts
are also an exeetlent source of vitamn C (a scavenger of
carcinogenie free rdicals) an orange a day, or even the traditonal
apple i day, may ot be such a bad idea

GUIDELINES FOR AN ANTICANCER MENL!

~duetreise comsumplion of lats, mitnie-cured meats, smoked of
vharcoal-brosled meats and Jarge amounts of alcobol

HCFCast comumption of Fouds ach 1n dictary fiber, bets caotene,
vtamins A, L and C and the auneral selenium (megidoses of dectary

~upplenients are presently mat recomnended)

consume olten, cricitesous segelables such as cabbage, brocvah,
Brussels spuits and vahblowo

RLCLNT REVILW

A reeent summary which gives o balaiced report is liom Sacatilic
\werscan, Novembur, P87, p 42

Learner Comments

t
- Did they deal with alcohol?
- Needs examples.
- What foods contain selenium?
Laarnar Comments
12

GENERAL COMMENTS OF LEARNERS
- Not enough commas.
- Needs a summary at the end.

- Needs 10 help studyi

- Needs keywords like “on a side note.." or “most importantly...”

- Needs sidebars.

- You have to pay a lol of attention o “may”. “might°, and “could” in this.
- There's a problem with tone.

10 see the behind &t of the

- it wouid be more &
resuits of the studies.

- Should be broken up more.



©

PreTest Post Test

(Qu 9) 76%
(Qu 10) 47%

{Qu 1) 59% (Qu 1) 100%

(Qu 12) 76%

PostTest }

(PreTest

(Qu 13) 41

Qu 11) 71%

(Qu 14) 35%

(Qu 15) 59%

(Qu 2) 100% (Qu2) 41%

[12 M2)]

ARTIFICIAL SWEETENERS

Lhe teplacenrent of sugar by artilicral sweeteners 10 the diet may be ol
mponanee i weght reduction, in the masntenance of dental bealth and in
Making avialable g greater vanety of foods for dabelics There are three
sl swecienens wowed i Canada (oday A spartame (trade mames Hquat
and Nutradsect) is aHomed as an addiis e in s large number of foods and
alnes as o tabletop sweetener, while cyclamate (Swet & 1ow) and sacchann
tHutestas) are allowed only ay ablctop sweeteners Inthe U8 cycamaie
has been anned since 1970, but sacchann and aspartane can both be used
s ki es o as abletop sweeteners The U8 Fowd and l)rug
Admmustration has recently given appr 108 ww scesulfi

K. which could be in common use by 1989,

Sacchann, the t)\l.mulu and aspartame were all discos cred through lucky
aconhonts by 1879 Constannne Fahiberg, o chemist working al Johns
Llophins Canensiy i Balumaoie, linked an unusual swectness 0 a shee of
Mo e was cating v g chemicad residue on tus hands from the Lab
bventsslly b traced the 10 “benzoyl Iy Je” which was
ven the nume “sacchann * ahlberg soon becanw wealthy but hus
repulation sulfered greatly when be applicd for patents 1o seeret and 1etused
W give any eredit o his rescarch director, fra Remsen, under whose
pundanicr e was working when the serendiprious discosery was made (n
37 Michael Sseda, workiag on antihciersal subsliiees® at e
Cmsersits of fHmors, goted o sweet aste o & crgaretie be bad phced on

e Bretn b top and diworvesed the swectemag power of cyclamaie Siniliuly,

asparlanie was discoreted i H63 when Jumes Schlatier, o rescuchier at
Seatie Fabnatones, ehed his bnger** while eagaged in work on anu-
uhees medications

Abhicial swochonos e ankarg e most controversial Tood whditines din
o e patens ol wdvers Bicahtl cllects Haose alcgaions include
ke dogtical probleims, heakschos, mood vanations, bohas or changes,
sespriaton dilhwubiie s sezines and cawer N vens lagge number of studies
vt s subintancdos Bave Teen carfied ot with conclusions sangiig $rom
sl utkt ] comBuons” o Caisabe ot any dose " Sciilisls ale dis ded
oi e ssie of artienad sswectenios sabers . ad e cases rescichers
st s ab rosabts which contun e vess B swoontidse, as well as
wday pabhcatons supporting stdies are obten waidely ravienced while
spposin toabis e e emplusisod

Fhe general conchsion 1> 1ha swevtenens when used in modest wmounts
repeesent o mimmal fsk - Abusive amounts, which arc ot rare, are
assantated With increased, but sull low nsk. Most imponantly, however,
the n~k-benefit fatio® of artificial sweeteners 1s uncleur A number of
studhes have shown that the use of sweeteners 1s not associaled with
weghe fuss \wam:ml\ peuplc saving on ulma.-s by using amhu.xl
sweeleners ane 50 proud es thut by

more exiensively 1n other foom Thg elimunation of supr from soft drinks
i bencticid in terms of the dental heaith of children, but 1t would avake
maore nutntional ense W greatly neduce the over 0 gallons per person per
sear faite o consumpuon of sofl drinks witogether. Artificial do
alond read henehits W disbetcs by allowing them 10 eut fuods which
wthermase woukd have 10 be severely resincted.

SACCHARIN

Sacchana s about 300 imes sweeker than sugur and cun be valled a true
“non-catlone” since i i d by the body intact.® 1t does
have 3 disagrecable aitertaste which can be mininuzed by the addition of a
sall amount of the amino acd. glyaine, or by combining st \ulh
cyclumate Sugar contnholes not only sueﬂne» bt also budy
heverage When sugas s reploced by un J su;h
a5 gum arabic, o carbunymethyl celiudose are olten usey w pait @ proper
muuthieet

In 1972, schann was ed from the G Iy R J us Sute”
st in the 4 $ when expenments shoned a puuhh- Jink with blidder
cancer in s, This meant that the additive was now subject to the
“Ielancy Clase.” which had been pan of an amendment to the Fakenl
Lol Do amd Comnetios At 1938 Thus clause states that any
addiln e nmh 1 any Jose Ciuses cancer 1 any species of amaal has 1o he
immediately hanned Homever, e iccusatory evadence was piadged to be
weonciuss e and secchann use was alowed until {urther research eiber
comtmucd o retited the evadence Jolon up siudics oo rals, mice,
hamisters wml punkey s Were fegatin e eacept Jor one case 1n whach there
wirs an incivased incidence of bludder cancer in male rats fed high lifeume
doses of sacchann a1, and only W, thar parcns hid also been led imiar
agh Lictme doses 1 hese doses made up §77 of the rats dict aml were the
e afent of o human consiming 8O cans o dict donk per day Thes of
coutse 1 g very darge amount, but the techmgue of foeding large doses to
Ty ov e o shott b span ix o soniividly oceepied methud of esimaung
what may happon s nians cyposed W satadl doses of the subsbasee over
along prrial
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Learner Comments

- Had !0 read the paragraph twice

- Didn't know there were so many ditferent sweeteners - | thought
they were just different trade names.

- It they're so dangerous, why are they offered at ali?

- This is all Greek to me.

- Confusing and irrelevant. is it put in tor novelty vaiue?

- This type of information isn't given for the other sweeteners, so
why this one?

* Is this relevant?

** Yuk! - This doesn't sound very scientitic!

- How can there be this range? There have 1o be some cniena or
guidelines.
- What views? Not clear.

- Is this para needed? the fourth para says the same thing belter

{Learnar Comments)
- Repetitive. Skip the first sentence.
- ‘which are not rare” doesnt make sense.
- This is shifty. it would have been a lof sasier 10 have said that the
range of lindings was varied and that the information ss inconciusive
- "Then why do we have artiticial sweeteners?

- There's a change ot tone here. This isn science any more

- * Meaning?

- But cyciamate has been banned since 1970. It doesn't say why it
was Danned

- Are we 10 assume that the thickeners are sale?

- This is @ good paragraph; it makes sense

- Strange thal #’s only males. Did they study temales? (twice)
“High lifetime doses” is not clear.

-t owr p ate dren have bladder cancet?

h will our

(twice)



(PreTest PostTest )

(Qu 3) 59% (Qu 3) 94°%

(Qu 16) 76%

Qu 17 71%

(PreTest PostTest }

(Qu 4) 41% (Qu 4) 94%

(Qu 5) 58% (Qu 5) 65%

When Canadian studics 1n 1977 showed that the bladder cancer was indeed
caused by sacchann and ot an impunty as some had suggested, the
Canwian government banned the use of sacchana as an sddiive In the
'S public and industry preasuse forced Congress 10 pasa the “Sacchann
Susdy und fabelling Act,” which put & moraionum on a ban as would have
been dictated by the Dulaney Clause, This ium has been rey iy
extended Since sacchann costs only about one twenticth a> much s sugaur,
and ~itiee it allows for a greater yanety of producss and hence more shell
M. b s cusy 10 sce why the industry would oppuse uny restRction on
the use o this hagh prolit substance

[he canver case aganst sacchann is by no means iron clad. A theoretical
rational tor cancer 15 dulficull, since asses theough the
Py unattered 1w suggestion has been made that sacchann everts s
elicats by emporanly atachung 1o and discuping centan protans s
nwnuosed abne, oty “double peneration® studics in make rts have
conbimwd Madder cancer. and even in these cases the incidence of moes
was st todechne sharply with Jose The really wormisonwe aspects of
carcmgenests, thal is wmons i sevesal apmal speees, supnd lumws
Jornketion, Jnd tumons 0 Yanous argans, have never boen assoiated with
sacchann j-urtherwre, hunan “case-control” studies have exanuned the
htestyle s dietary intakes of o kage iumbus of badders cancer paticnts
without reveding any hok to sacchann Newher have any stisdies luund
wcsased mcdenee of unkie among diabetics, o populalion subgroup
winch would be eapected o be st ncrcased nsk due 1o extennve use o
ashilicidd swevteners 16 hkely then, that any but o vamsiingly small
elfect of sacchann o humian bladder cancer would have been delevted. The
possibility vasts it sacchann 1 o “covare o0, ® w1 g subn

Which may imaw caker 10 cells which have .Alu.u) been expsed 0
soti cais hepen 10 s content i shoubd e ported o s o
Alany atunadly oecunnng subslatiies o dict, o8 eAample the anue .l
1y plephan. whaeh ane Aeowa do promote cances at ugh doses but represem
e sk al ol s past ol ictmal dict I all Bkelibiood, thas s sho the case
Witk s et Cudvutainons hased on il asadable ammul inodeds show
Wotshvase secilatin” of o ok i ailion incteased ek o blackder catkeer
it the consunpiion of o saccianm sswectened beserages o day over @
T e

CYCLAMATES

Uhree sumnlar compounds. namely sodium cyclamate, cacium cyclamate and
cyclamic el are colfectively refermed W as the “cyclumates.* They are
abuut thirty umes sweeter than sugar and are chemically muore stable than

sacchand or asg Someuh ¥ dose is ‘bylhebody
unged, bul some 13 d 10 « cyciohexyl a
ety has been g d® Like sacchan A ‘were

“Creowrally Recogmzed as Safe” status in the U.S. i 1958 bused on years
o apparern problem (Tee use. This status was resainded 1a 1969 when
Naddut tumeons were discovered in mats which had been icd 8 cyclamate-
sacchann (10 1) mixture Since was & munor ol thus
msiure, cyclamates were implicated in the wmor formation

The 1969 study by the independent Foud md I)mg Rcu.mh Iahuuumu
was widehy cnucized. and never duced with a statistically >

number of snumals {n fuct, more recent siudics on futs, muce, dogs, hamsiers
and monkueys, using buth cycl and thesr by 1,
cictohesyhannne, hisve shown no effect on cuncer rawes Indued, unhike®

s B, the guestion of whether oy clamates are carcinogemc or co-
caCingenic o .Al has nm been adeyuately amwered Neher has the

that is, capuble of pruducing
gaun d.umg. which can h: inhenicd, been substantiated.

Fhe cndy seproducible eliect ol cyclumates has been testcular atrophy 10
rats when ted lange doses Thas problem, whach has not heen seen in
humans v caused by The metasholic prodict cyclohexylamne Taking o
accounl the maxamum dose o which 2o sich elieet 1s obsenved in s, aml
qul.luu. 10 Burdied Johd sdety Laton, s posable 0w at an

" Aceepied Dy Totake™ of cycliamate which P s an
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(Learner Comments)

- Does this mean they banned it then put it back on tha market?

-* meaning? How does this relate?

- This para. 1s O.K. for somebody in medicine - nol clear io me.

- Not expressed well (twmice).

- it it comes out with everything it goes in with, what does it ieave
behind that causes cancer?

- t don't know encugh Chermislry for this (twice).

- Awkward sentences. | had ‘o read this three times. You expect
this 10 be related 1o saccharin, then the end of each sentence

proves that it's not.

- What's & caicinogen? Co-Carci ? 9

is? Explain
these first betore explaining co-carcinogen

- This is hard it you don't know any Chemistry

(Laarner Comments)

* Needs more detail

-Waere the lumors cancerous?

- *It's not answered for saccharnn either!
- Define mulagenic better. | can figurs out the meaning trom the
context, but it should be defined separately.

-What does rat

have to h ?

sk Nccordingly. (e flealth froeetion Hranch in Canada allows
Cychanite as o Libiviop sweetener The U8 ban on ey clamates is sall in
ohlect dut may be rescinded tn hight ol the doect that the Food and Drug
Adumstation has fevicwed the large number of sudees submtted ot
e 1S and has concladed that seither cyclamates nor eyclobexylamine
FITSRETNT LT

- Canada/US differences should be made clearer.
- Contradicts what was said in the last paragraph . has il been
answefted of not?

- Thess words are tongue-twisters.



©

(PreTest

(Qu 7) 29%

(PreTest

PastTest )

(Qu 19) 88%

(Qu 18) 71%

(Qu7) 76%

(Qu 20) 59%

PostTest )

(Qu 21) 82%%

ASPARTAME

Aspartame cannol be considered a “non-calone™ sweetener since Jtis
broken down in the digestive tract 10io Hs p which are absorb
and bolized These P asparuic acyd, phenylalumne and
methanol account for the 4 calones per gram encrgy rating of aspartame.
However. siney the substance 15 about 180 imes sweeler than sugur, very
bittle nevds (o be used 10 foods and beverages 1 achieve a saustaciory
degree of sweetness Lret dnnks normally contgn ubout 60 mulhgrams per
100 anilhiters. which transiates © roughly 200 milligrams per serving
{ndusiry Gigures show that of asparame users consume less than 34
g ot hg ol body weight per day bur a seventy kg penon this means less
than 238 grams {he average p 1a abuut 500 mull, per day
Aspartame canma be used 10 cooked of baked foods since it breaks down
Ml ats componeits and luses its sweelening power

Asputtinie s the most widely reseasched (ood additive 10 have ever come
on the market A« with any other newly introduced substance, repornts of
advene reclions were expecied since oo amount of lesung can preclude
Wumyncratic reactions 10 @ smidl nusonty of te population in reahity, the
numbies of such repons has been onusuadly saail Over 70 milion people
10 Nofh Amenica use aspariame on a regulae bisi, yet the number of
seputied complants as erage only around theee hundred per year The
mapuny of complasmts (67% ) reler W headuches, dizzness, visual
dithicutties amd muoad alictations  Castromtestinal problems (24%) and
allergic symploms such as hives, fashes and swelling of ussues (15%)
hav ¢ abser been repurted On accasion seizures have been linked with
aspuatleme expumure T mwst stances these difficulties were noiod oy
WL noants of aspaetbane O ceding i use

Double blind challenges have been cwrned out with aspaname. At Duke
Umversity, in one of the best designed such studies®, the elfects ol a
stngle farge Jose of aspartame 1n people who had clagmed o be
e W the subslance wus invest gaied.

The results stxmved mo diff 1 headache frequcncy, blood p

ot hlood histanine concentrauons (a measure of allergenic potential)
hutwean the eypenmental and control groups. In another study ot the
{mnersity of limons involving disbenics, subgects in e placebo®
group acttndly Bad more reactions thas those in U asparame group
Ot other hand. surveys by physicians i headache climes reveal that
aspatlanic precipilates headaches sbout 8% of the wme s ki of
contlic ung data 1s charactensuc of the rescarch on the possible side
clitas o aspantame Rep d ancedotad exy are not ¢ 4
B canctully contrlled scienttic studies This ol counse does not meay
That the problems are ot feal, but dovs imply that in many cases the
SYmptoms Ak et e caised by asg Peuple get brakches, upset
shotirchs, aches aeed pans of abl Kinds on i regular bases for no casly
detctmied reasos 1 they recall having comumed aspastame when v
of these ahinets sinkes, the sweclener may be judged w be guelty by
assenctatinn This s cven more hikely o people are Famalir with some of
the adverse publicnty that aspartame has recenned. AL cast om: sty
has, owerer, contimed adlcrgic sympioms such as hives and swething
11 st e ndivduals 1t unclear how the allergy conwes abuut,
e e oF e componeits ol aspattanie e believed to e

capatde of produang allerge reactuns 1 s boen suggesied thian
ARCopiperazine . o compoud winch fonns when aspartnae
doveniiproses 1nay e fespoiisibic

A nonine of Hicoteheal possishities s e been adv anced o account for
aspurtaie wsswiaied problems 1The three breakdown products of
st are abl Tonie an high doses Phenvlalamoe® 1s an essential
i e swhin i moste be anclided an the dict lor aonmal grow th und
nuandoanee bt sustaied g Blood fevcls can dead o b damage
Lhis i~ ol msagen comoent o the one out o oughly 1wemy thaousad
chaddicn who e o wath an abonted codition called
phomibctompeon PRE S Those childion canm imetabuolize

st wheeh fhen buibds ap oo dangeions Jeveks moien s

Pro el gt i doie Beees sl s wsevon cnnbaling al of
Ve f A R I O B | I B R Y N T TR AL LRI
P et el G eIl ittt gied salable fod

' " LT T LR R NI PR (R I RTINS I TRY BT

" Voo
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(Laarner Comments)

- This expl o better. They should have sawd

this before.

- | understand the words in the tirst sentences, but nol the meaning.

- There's a lot of information in this para. It needs lo be read twice

- So what's safe?

- Hers again. they build it up, then the bottom iine 1S that they cant

prove anything.

- What kind of seizures?

(Learner Comments)

- Define “double blind" (twice)

- Awkward wording (twice)

- "Detine

- When something Is ingested. does il break down? Is

decompose the same as break down?

- ‘s this a b ot ?

- Pronunciation?

-This makes me feel dumb



in the generai population, phenylalamine levels 1n the bood after
aspariame Ingeston are 10 the same Tange as aller cating any protein
contarming foud ven at abusive amounts, equivalem o a child
swallowing 100 swevtener tablcets, levels do not nse above those which
are considered 1o be sufe in cluldren afflicied wath PKU Dr. Richard
Wurtnun, i noted MIT researcher, has suggesied thit some of the

untow ard ctfects ol aspariame may be caused by a sudden increise n
bewn phenylal levels. especially when the » J
along with loods hagh 10 carbohydrates. (lurbohydrates ingger insulin
release into the blowdstream, whach in 1 makes it caser lor

pheny lulanine 1o be absorbed by the brén. According 0 Wurtman, such
i sudden increase in brun phenylalanine levels can cause depression,
sleep problems. headaches and even seizures These 1deas have not been
conhitimied 10 human studies, and Wunman, who uses aspartame
moderately himself, feels the problem 15 only sigmificant when

€ ] anly high.

ol L

¥ B

Fhe etfects of aspartic acid, another aspurtamie breakdown product, have
alsor been ngornly « § Admnst of ly large
wmounts W non hunan pnmates produced no damage even though
blood fes els were greatly clevated In humans, even high doses we
quickly chminated Aot sigraticantly, aspartic acid leveds in the blood
are nut increased afler coling aspartame contaning londs or when
dunbang swectenied beverages even at the rate of throe danks in four

[ YT

Perdiaps the mont unscienbific accusations feveled at aspaname have
ol ed its methanal content 10 o lact that i large doses methanol
can lead 1o blindacss and even w death Marnists have therefore
clerted do the mothanal which i icleased rom aspaname s an unsale
substance 18 st he remembered. howes er, that there we no sale
subsances, ol sale doses 44 The amount o awcthanma which can be
rebeased 1o aspartame 1s iInconscysential 1o comtest of the overall diet
Muthaned sccors matunally i fonds 10 Tt the “naturad” mutkanol
comtent ob Lt ey is aboul 235 i 1t selvased in the body rom a
At dush tau dspartaie o the swectemng agent. laen ot the Sah
canttle doved o 4 poe ke adywerght per day ®, Plood levels of
micHiaind e e delcotable .

AYAILABILENY OF CYCLAMALE AND SACCHARIN

CYCLAMATE. SACCHARIN
ts kA FA +
T8 - s+
CANADA FA - FA
TTS + s o+

- = HANNED
« = AVALLABLE
A 2 FOOD ADUITIVE: ®- supermiskets,
+ drug stores restaurants

TIS = TABLE TOP SWELTENER

(Learner Commenta)

-This sounds as if the PKU children are taking 100 sweeteners 8
day.

-50 18 100 tablets a day dangerous of not?

-What unloward etfects?

-Carbohydrates should be in a new paragraph This is jumping
around oo much.

-This is very confusing. They jump trom phenytalanine 10 PKU

and back to phenylalanine.

- How can blood leveis be raised?

- How is it eliminated?

- Too siaborately axpressed.
- What's a scientific accusation?

“*-This is the summary for the whoie article.

-*What does this phrase mean?

(Leatner LComments)

- Table is very confusing

- Takes time 10 understand

- 1 don't know what each symbol means, but | have a general
idea.

- | panicked when | saw the table.

- Why don't they include aspartame?

- They should give a tabie for comparing all the

(twice).



(PreTest

(PreTest

PostTest )
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(Learnar . Commenta)

- It seems as it there's a title missing
- This is OK for & science siudent; it means nothing lo me
- | don't know what they mean, but they look nice.

- | don't understand any of this.

(Laarner Commenta)
GENERAL COMMENTS OF LEARNERS
- it shoukt start each section with & purpose or a finding, back I
up, repeat it.
- The science words are difficuit for people with no background
in science.
- | can't pronounce the words.
-There's enough ditficult material here without making the
language compiicated too.
-TM‘.'MMIOM. 1 couldn't give an overview.
Structure it in comparative form.  Start talking about sweeteners
in general, then each one.
- | wouldn't want %0 be tested on this.
- I think twice about buying & Diet Coke. I forces you 1o think.
- importan! information needs recapping. It needs s conciusion.
- They never really expisin what a sweetener Is.

- The writers are assuming we know ail this already.

- It nesds more more background i



Subject Matter Expert (Diet Cancer Relationship) 13 (MD)]

SUBJECT’s QUALIFICATIONS
Degrees:

B Sc (Nutrition)

Professional Affiliations:

Corporation Professionel des Dietitists du Quebec
Canadian Dietetics Association
Quebec Dietetics Association.

Years of experience:
13 years.

Stated area of expertise:

General dietetics. Experience with the public as an audience.

Previ ) ( reviewi hi 167
No.

Familiarity with content of materials? ( 1...2...3...4)

Familiarity with the intended audience of materals? ( 1...2...3...4)

DATA COLLECTION

Subject was audiotaped while reading through materials. The comments have been
transcribed and summarized in the left hand column.
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Subject Matter Expert (Artificial Sweeteners)

[13 (M2)]
SUBJECT’s QUALIFICATIONS
Degrees:

B Sc (H Ec); Internship for professional certification.

Professional Affiliations:

Corporation Professionel des Dietitists du Quebec
Canadian Dietetics Association
Organization for Nutritional Education.

Years of experience:
17 years.

Stated area of expertise:

Dietician with a concentration on education in a non-classroom setting.

Previ :  reviewi hi 19

No. Much experience with reviewing legislation.

Familiarity with content of materials? ( 1...2...3...4)

Familiarity with the intended audience of materials? ( 1...2...3...4)

DATA COLLECTION

Subject was audiotaped while reading through materials. The comments have been
transcribed and summarized in the left hand column.



Target Population Expert (Diet-Cancer Relationship)[14 (M1)]

SUBJECT’s QUALIFICATIONS
Degrees:
PhD in Organic Chemistry

Professional Affiliations:

None given

Years of experience:
16 years University and CEGEP teaching.

Stated area of expertise:
Pedagogy, Science

Previ ) f reviewi hi 157
Yes

Familiarity with content of materials? ( 1...2...3...4)

Familiarity with the intended audience of materials? ( 1...2...3...4)

DATA COLLECTION

Subject was audiotaped while reading through materials. The comments have been
transcribed and summarized in the right hand column.



Target Population Expert (Artificial Sweeteners) (14 (M2)]

SUBJECT’s QUALIFICATIONS
Degrees:

B Sc; B Ed; BA; M Ed
Professional Affiliations:

National Science Teachers’ Association;
National Council of Teachers of Mathematics;
Quebec Association of Mathematics Teachers

Years of experience:
25 years.

Stated area of expertise:

Teaching and therefore sensitivity to the way people learn.

Previ ) f reviewi hi ials?
Yes

Familiarity with content of materials? ( 1...2...3...4)

Familiarity with the intended audience of materials? ( 1...2...3...4)

DATA COLLECTION

Subject was audiotaped while reading through materials. The comments have been
transcnbed and summarized in the right hand column.
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Data Collection from Learners - (Diet Cancer Relationship)

SUBJECTS

[15 (M1)]

Seventeen students typical of the intended audience for the matenals.

DATA COLLECTION
1, Test data

All subjects wrote a pretest, studied the materials, then wrote a posttest. Each test

was based on key concepts identified by experts.

Questions Pretest Posttest

1-9 9 true/false 9 true/false
(matched to pretest)

10-23 none 14 multiple choice

(to avoid prelearning)

(% of learners with
correct answers -
Column 1)

(% of learners with
correct answers -
Column 2)

2, Oral Comments

Three groups of learners were also audiotaped while they were studying the

materials:

1 single learner
1 pair of learners
1 group of 5 learners

nnn

1
2
5
8

Total

Their comments were transcribed and summarized in the last column.

Where more than one learner made the same comment, this has been noted in

brackets.
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Data Collection from Learners - Artificial Sweeteners
[15 (M2)]

SUBJECTS

Seventeen students typical of the intended audience for the matenials.

DATA COLLECTION
1. Test data

All subjects wrote a pretest, studied the materials, then wrote a posttest. Each test
was based on key concepts identified by experts.

Questions Pretest , Posttest

1-8 8 true/false 8 true/false
(matched to pretest)

9-23 none 15 muttiple choice

(to avoid prelearning)

(% of learners with (% of learners with
correct answers - correct answers -
Column 1) Column 2)

2, Oral Comments

Three groups of learners were also audiotaped while they were studying the

materials:

1 single learner
1 pair of learners
1 group of 5 learners

o0 wmeN —

Total

Their comments were transcribed and summarized in the last column.

Where more than one learner made the same comment, this has been noted in
brackets.



ANSTRUCTIONS

Please read each question carefully and
- circle the best answer. After you answer
~each question, please rate how confident

you feel about your answer on the scale
provided.

Lanw) 91l

U LSE QUESTIONS

current National Research Council guidelines recommend
a fat intake of about 15% of total calories.

The Japanese have the highest rate of stomach cancer in
the world. :

Environmental factors do not cause cancer.

The risk of a wide variety of cancers appears to be
decreased by including vegetables in the diet.

CONFIDENCE RATING
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10.

11.

12.

13.

Sunlight and toxic waste are environmental factors which
may cause cancer.

Carcinogens in the diet may be reduced by avoiding burnt
food.

Regular consumption of vegetables can reduce the risk of
cancer by 50 percent.

Many foods contain mutagens and natural anti-carcinogens.

Although per capita correlation of dietary fats with
cancer is strong, no conclusive correlation has been
shown between individual fat consumption and cancer.

Vitamin C is the major "“free-radical trapping" anti-
oxidant in human blood.

Colon cancer has been associated with high cholesterol
diets.

There is no evidence the either vitamin C or Vitamin E

can prevent cancer.

According to a 1975 study: A negligible decrease in lung
cancer rates among Norwegian men was obtained by
increasing vitamin A consumption.

g s
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TRUE FALSE QUESTIONS

New National Research Council guidelines recommend a
reduction in fat intake from about 40% to 30% of total
calories.

The Japanese have the lowest rate of stomach cancer in
the worla.

Many cancers are caused by environmental factors.

An absengce of vegetables from the diet appears to
increase the risk of contracting a wide variety of
cancers.

CONFIDENCE RATING
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10.

11.

12.

13.

Consumption of naturally occurring carcinogens is an
environmental factor which may cause cancer.

Consumption of burnt food does not add carcinogens to the
diet.

The risk of cancer can be reduced by one third if
vegetables are eaten regularly.

Anti-carcinogens and mutagens rarely occur in the same
food.

Individual fat consumption is highly correlated with
cancer.

Vvitamin E is the major *"free-radical trapping" anti-
oxidant in human blood.

No association exists between colon cancer and a diet
high in cholesterol. '

Evidence indicates that Vvitamin C and vitamin E prevent
cancer.

A 1975 study of Vitamin A consumption among Norwegian men
showed the following: Increasing Vitamin A consumption
decreased the rate of lung cancer by more than 50%.

1.coo-20.o..3...004

1.00..2.....3...0.4

1.....2.....3.....4
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14.

15.

16.

17.

MULTIPLE-CHOICE QUESTIONS

Controlled experiments repeated many times:

a) Prove theories

b) Are the hallmark of the scientific method

c) Are as valid as the intuition of famous scientists
d) Must be conducted in laboratory settings.

Experiments in nutrition are difficult to carry out because:
a) It is too difficult to find human subjects.

b) It is difficult to provide "proof" based on results

c) Governments will not fund the research.

d) They require too much time and effort to be worthwhile.

Consumption of which family of vegetables is highly
recommended &in the National Research Council'*s nutritional
guidelines?

a) Cabbage

b) Legume

c) Tuber

d) Herb

Which of the following was not recommended by the National

Research Council?

a) A reduction of fat intake

b) A reduction of the consumption of cured, pickled and
smoked foods

c) Vitamin supplementation

d) An increased consumption of whole grain cereals, fruits
and vegetables
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18.

19.

20.

21.

Nutritional guidelines for the population as a whole:

a) Neglect regional differences in the food availability
making their application impossible.

b) May be improperly applied leading many scientist to
object to their recommendation.

c) Do not consider foods from differing cultural origins.
d) Ignore individual differences in height, weight and bone
size.

Which of the following combinations of factors would result
in the highest risk of cancer?

a) Smoking, drinking and not eating vegetables

b) Smoking and eating meat

c) Smoking, drinking, eating meat and eating vegetables

d) Smoking, drinking and eating meat

Carotene, Vitamin C and S8elenium are:

a) Are all found in a glass of orange-juice
b) Increase the speed of feces elimination
c) All examples of anti-carcinogens

d) Are found in DNA

Professor Bruce Ames of the University of cCalifornia at
Berkeley has devised a scale of relative risk (the H.E.R.P.)
index. It is associated with:

a) The risk of contracting various forms of the Herpes
Simplex virus.

b) The likelihood of encountering naturally occurring
cancer-causing agents found in the environment on a given
day.

c) Getting a variety of diseases and stands for High
Environmental Risk Position.

d) Various substances in food and other parts of the
environment in terms of the likelihood of getting cancer.
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22.

23.

24.

25.

Research indicates that the 50 000 chemicals introduced into
the environment since the second World War have not caused a
cancer epidemic. This leads scientists to believe:

a)

b)
c)
d)

Improvements in the world diet has prevented the
occurrence of many types of cancer.

Cancer is caused by naturally occurring carcinogens.
Concern about toxic waste dumps is unfounded. '
Human resistance to carcinogenic substances is improving.

Breast cancer and colon cancer have been shown to be highly
correlated with:

a)
b)
c)
qa)

A high sodium diet.

An inadequate intake of Vitamin E.
Per capita fat intake.

Consumption of cured foods.

Oxidation of fats in the cells:

Is caused by excessive Vitamin C consumption
Is caused by improper cell replication

Is unrelated to dietary fat intake

Produces free radicals

Which statement is correct regarding unsaturated fats?

a)

b)

Consumption of unsaturated fat increases the likelihood
of breast cancer in women.

Unsaturated fats may pose an increased risk of cancer as
they are easily oxidized.

Unsaturated fats are environmental anti-carcinogens.
Consumption of unsaturated fats is the cause many forms
of cancer.
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Which of the following substances will not prevent the

A
&
L

~
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26. l1.....2.....3.....4
production of free radicals?
a) Vitamin A
b) Beta carotene
c) Vitamin E
d) Selenium
l...¢.20000e300e..4
27. Cancer of the stomach and esophogas are associated with:
a) A high cholesterol diet.
b) A high fat diet.
c) Consumption of cured and smoked foods.
d) Consumption of red meat.
28. 8Selenium is a mineral required in trace amounts. What is its l.....2¢0¢0.3.....4
function?
a) It prevents cancer of the esophogas.
b) It is required in the digestive process.
c) It assists in metabolizing beta carotene.
d) It protects cells from damage by oxidation.
l1.....2.....3.....4
29. Which of the following is true about Vitamin A:
a) The precursor to Vitamin A, beta-carotene, is thought to
be the important factor in reducing some forms of cancer.
b) Intake of Vitamin A supplements was highly recommended
by the National Research council to prevent many forms
of cancer.
c) Vitamin A is not ingested by the human body.
d) Vitamin A is not toxic, even at high doses.
30. The probability of contracting cancer of the small intestine l..... 2.....3.....4
and colon may be reduced by:
a) An increase in Vitamin C consumptlon
b) Eliminating BHT from the diet.
c) Increasing consumption of dietary fiber.
d) Increasing consumption of dairy products.

ro
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INSTRUCTIONS

Please read each question carefully and-
circle the best answer. After you answer
each question, please rate how confident
you feel about your answer by circling
the appropriate number on the scale, where
1 means “not confident”,
4 means “very confident”

Saccharin was discovered by accident. T

“Safe under all conditions” and “Generally Recognised as Safe”
mean the same thing.

Canadian studies in 1977 showed that saccharin caused bladder cancer.

Cyclamates are similar in sweetness to sugar.

- o4 o4 -

Cyclamates are not dangerous but cyclohexamine is.

The amount of methanol produced when aspartame decomposes is
so small that it is not dangerous T

Complaints about adverse reactions to aspartame are often heard
in North America T

Aspartic acid is a toxic breakdown product of aspartame T

m m Mmoo
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INSTRUCTIONS

Please read each question carefully and-
circle the best answer. After you answer
each question, please rate how confident
you feel about your answer by circling
the appropriate number on the scale, where
1 means “not confident”,
4 means “very confident”

Saccharin was discovered after a long and deliberate search T

The Delaney Act applies to substances classified as “Generally
Recognized as Safe” T

In 1977, the Canadian Government banned the use of saccharin
as an additive

Cyclamates are much sweeter than sugar

Cyclamates break down into cyclohexamine in the body

- o4 - -

Aspartame is dangerous because it breaks down to give methanol

Complaints about adverse reactions to aspartame are associated
with excessive use of aspartame

Aspartic acid breaks down to give aspartame T

CONFIDENCE RATING
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10.

11.

12.

MULTIPLE CHOICE QUESTIONS

Choose the best answer in each case

Artificial sweeteners are useful for all of these purposes except:
a) losing weight

b) reducing tooth decay

c) increasing food choices for diabetics

d) preventing diabetes

Which of these is an artificial sweetener available in Canada as an additive
and as a tabletop sweetener ?

a) Aspartame.

b) Cellulose.

c) Cyclamate.

d) Saccharin.

In regard to sweeteners, the best nutritional recommendation is to:
a) eliminate soft drinks from people’s diets
b) reduce the quantity of soft drinks in people’s diets

c) eliminate sugar from soft drinks and replace it with artificial sweeteners

d) do nothing about the soft drinks in people’s diets

Artificial sweeteners have been accused of causing all of the following except:
a) skin problems

b) headaches

c) respiratory problems

d) diabetes

CONFIDENCE RATING
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13.

14.

15.

16.

17.

Which of these statements about artificial sweeteners is true?
a) Used in modest amounts, they represent no danger.
b) Used in abusive amounts, the risk is increased, but still low.

c) The risk-benefit ratio associated with them means that they are safe.

d) They allow diabetics to eat any food they choose.

Which of these statements about saccharin is true ?

a) it has been used in the United States for over 100 years.

b) It is twice as sweet as sugar.

c) it is metabolized by the body and has caloric value.

d) It has been proved to cause bladder cancer in humans.

Which of these statements about saccharin is true ?

a) It is 300 times sweeter than sugar and adds “body” to beverages.
b) It is not absorbed by the body and has good “mouthfeel”.

c) It adds “body” to beverages because of its good “mouthfeel”.

d) It is not absorbed by the body and is 300 times sweeter than sugar.

The best evidence available about saccharin is that it:

a) causes cancer at low dose rates

b) causes cancer in cells already exposed to carcinogens
c) does not cause cancer

d) causes cancer by decomposing into proteins

Which of these statements about cyclamates is true ?

a) They have been proved to cause cancer in humans.
b) They are more stable than saccharin or aspartame.

c) They cause the testes of rats to atrophy.

d) They are excreted by the body without being broken down.
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Which of the following statements regarding aspartame is true ?
a) It is about as sweet as an equal weight of sugar but contains fewer calories.
b) It is approved for use in Canada as a food additive.
c) It is non-calori¢ and cannot be metabolized.
d) It has a sugar-like structure. 1.
Which of the following statements regarding aspartame is true ?
a) Aspartame breaks down in the body to give phenylalanine, aspartic acid and methanol.
b) Aspartame is a useful substitute for sugar in cooking and baking.
c) When aspartame is given in high doses the aspartic acid level in the blood goes up sharply.
d) Aspartame cannot be metabolized by the body. | I
Which of the following statements is true regarding research on aspartame ?
a) Few studies have been done, with few reports of adverse effects.
b) Carefully controlled studies have confirmed anecdotal reports of problems.
c) Double blind studies have shown no adverse reactions.
d) No studies exist to show an allergic reaction to aspartame. | [
Aspartame should not be consumed in excess by children suffering from:
a) diabetes
b) high blood pressure
c) phenylketonuria
d) diarrhea - | [
In order of increasing sweetness, the correct order is:
a) sugar, cyclamates, aspartame, saccharin
b) saccharin, cyclamates, sugar, aspartame
c) aspartame, sugar, cyclamates, saccharin
d) cyclamates, aspartame, saccharin, sugar 1........

0¢c



23.

“There are no safe substances, only safe doses” means:

a) All substances are safe, only large doses are dangerous.
b) Any substance is dangerous if it is abused.
c) Allowed sweeteners are safe at any dosage.

d) All sweeteners should be used in small doses only.

THANK YOU VERY MUCH

1€C



Possibl . is durine Think-aloud:  [17]

1. Keep thinking aloud, please.
2. Keep talking, please.

3. Tell me what you’re thinking, please.

4, Tell me more about it.
5. Is there something you want to say about that?
6. Tell me more

7. What are you thinking, please ?

8. Please remember to keep talking

Last resort:

9. Is something wrong ?

[x®]
(391



233
Debriefing Script  [19 (T1) w]

(Tape recorder should be running )

Thank you for taking part in this study. As you were working through the
materials, I took some notes. I wasn’t permitted to ask or answer any questions then, but
I'd like check some things that were unclear to me, then ask a few more general questions.

(Ask questions generated by tracking sheet re: unclear comments, data
sources for unlinked revisions, any other issues)

Thank you for clarifying these points.
Now some more general questions:

1. How recently have you been involved in the revision of materials?

2. What were the materials?

3. How close was today’s task to your usual procedure when you revise
instructional materials ? What were the similarities and differences ?

4. When you revise instructional materials, do you usually have access to

external data? If so, what data?

Do you focus on a particular data source ? If so, which one(s) (e.g. -- if
needed -- learner, expert or your own experience).

5. In today’s task, did you focus on one data source more than another in
terms of the time you spent with it?

In terms of the amount of attention you paid to it? Why?
How did you establish priorities?

6. In this task, what did you focus on while you were reviewing the materials
(If needed): How did you establish priorities?

Did you use a particular area of your expertise?
What criteria did you keep at the back of your mind ?

7. Did you experience any problems with the task you were given (e.g. the
time involved, having to verbalize all your thoughts, etc) ?

8. If you go back to the ofﬁce and have to describe this task to a colleague,
how would you describe the task you’ve just completed ?

9. Would you like to give some overall impression or opinion of the materials?

L 1;). 5 How would you rate your familiarity with the content matter of the module?
(1...2..3...

11.  How would you rate your familiarity with the target audience for the
module? (1...2..3...4)

12. Do you have any other comments ?
13.  Are there any questions that I could answer for you ?



Debriefing Script [19 (T1) n]
(Tape recorder should be running )

Thank you for taking part in this study. As you were working through the
materials, I took some notes. I wasn’t permitted to ask or answer any questions then, but
I'd like check some things which were unclear to me, then ask a few more general
questions.

(Ask questions generated by tracking sheet)
Thank you for clarifying these points.
Now some more general questions:

1. How recently have you been involved in the revision of materials?
2. What were the materials?
3. How close was today’s task to your usual procedure when you revise

instructional materials ? (1...2...3...4)
What were the similarities and differences ?

4. When you revise instructional materials, do you usually have access to
external data? If so, what data?

Do you usually focus on a particular data source ? If so, which one(s)
(e.g. - if needed -- learner, expert or your own experience).
5. In today’s task, How did you go about revising the materials ?
(If needed: How did you establish priorities?

Did you use a particular area of your expertise?

What criteria did you keep at the back of your mind ?

6. Did you experience any problems with the task you were given (e.g. the
time involved, having to verbalize all your thoughts, etc) ?

7. If you go back to the ofﬁce and have to describe this task to a colleague,
how would you describe the task you’ve just completed ?

8. Would you like to give some overall unpression'or opinion of the materials?
9. How would you rate your familiarity with the content matter of the module?
(1..2...3...4)

10.  How would you rate your familiarity with the target audience for the
module? (1...2...3...4)

11. Do you have any other comments ?
12.  Are there any questions that I could answer for you ?



Debriefing Script [19 (T2) w]

(Tape recorder should be running )

Thank you for taking part in this study. As you were working through the
materials, I took some notes. I wasn’t permitted to ask or answer any questions then, but
I'd like clarify some things that were unclear to me, then ask a few more general questions,
then give you the chance to ask me questions.

(Ask questions generated by tracking sheet re: unclear comments, data
sources for unlinked revisions, any other issues)

Thank you for clarifying these ponts.
Now some more general questions:

1. You said last time that you had recently been involved in revising
3. How close was today’s task to your usual procedure when you revise
instructional materials ?
What were the similarities and differences ?
4. You also said last time that you have access to external data sources and that

you usually focus on the following data:

Which one do you usually pay most attention to in terms of the time you

spend on it?
In terms of the amount of importance you give to it?
5. In this task, did you focus on one data source more than another in terms of
the time you spent on it?
In terms of the amount of attention you paid to it?
Why?
How did you establish priorities?
6. Did you use a particular area of your expertise?
What criteria did you keep at the back of your mind ?
7. Did you experience any problems with the task you were given (e.g. the
time involved, having to verbalize all your thoughts, etc) ?
8. If you go back to the office and have to describe this task to a colleague,

how would you describe the task you’ve just completed ?
9. Would you like to give some overall impression or opinion of the materials?

(1.2 1;). . How would you rate your familiarity with the content matter of the module?
......... )

11.  How would you rate your familiarity with the target audience for the
module? (1..2...3..4)

12. Do you have any other comments ?
13.  Are there any questions that I could answer for you ?



1.

Now I'm going to ask you a few questions on your background.
Would you give me a full list of your professional qualifications (e.g.,

degrees, professional affiliations etc ?

2.

O 0 NN AW

Where did you study ID?

At university, how many courses did you take in instructional design?
What were they?

Did you take any courses specific to formative evaluation or to revision?
What textbooks did you use in ID courses?

What text material, if any, do you still refer to?

What professional journals do you read?

What conferences have you attended lately?

How many years of experience do you have in your field ?



Debriefing Script  [19 (T2) n]

(Tape recorder should be running )

Thank you for taking part in this study. As you were working through the
materials, I took some notes. I wasn’t permitted to ask or answer any questions then, but
I’d like check some things which were unclear to me, then ask a few more general
questions, then give you a chance to ask me questions.

(Ask questions generated by tracking sheet)
Thank you for clarifying these points.
Now some more general questions:
1. You said last time that you had recently been involved in revising:

How close was today’s task to your usual procedure when you revise
instructional materials ?

2. What were the similarities and differences ?

3. You also said that you usually have access to external data and that you
usually focus on the following data:

In today’s task, what did you focus on while you were reviewing the
materials ? (If needed). How did you establish priorities?

4. Did you use a particular area of your expertise?
5. What criteria did you keep at the back of your mind ?

6. Did you experience any problems with the task you were given (e.g. the
time involved, having to verbalize all your thoughts, etc) ?

7. If you go back to the ofﬁce and have to describe this task to a colleague,
how would you describe the task you’ve just completed ?

8. Would you like to give some overall impression or opinion of the materials?
9. How would you rate your familiarity with the content matter of the module?
(1...2..3...4)

10.  How would you rate your familiarity with the target audience for the
module? (1...2..3...4)

11. Do you have any other comments ?
12.  Are there any questions that I could answer for you ?

Now I’m going to ask you a few questions on your background.

1. Would you give me a full list of your professional qualifications (e.g.,
degrees, professional affiliations etc ?

2. Where did you study ID?

3. At university, how many courses did you take in instructional design?
4, What were they?
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Did you take any courses specific to formative evaluation or to revision?
What textbooks did you use in ID courses?

What text material, if any, do you still refer to?

What professional journals do you read?

What conferences have you attended lately?

How many years of experience do you have in your field ?

38



Goodbyes [20 (T1)]

That’s all for today!

Thank you very much for the time and effort you’ve put into this task. I
know that doing a Think-aloud is a demanding process and I hope it hasn’t been too tiring

for you.

I think your experience with this session will make the next one much less

tiring.
Can we confirm the time and place of the next session ? (Do so)

When you come back on , there’ll be another,

similar, module to revise, under different conditions. At the end of the next session, you

may have some more questions, and we’ll have an honorarium for you.

Until then, please accept our thanks.

Goodbyes [20 (T2)]

That’s all!

I feel we have a lot of very useful data here, and I appreciate the effort that
you put into it. I know that doing a Think-aloud is a demanding process and I hope it

hasn’t been too tiring for you.

Once again, thank you for taking the time to help us with this research.
Please accept this as a token of our thanks. I'll need one more signature from you to

acknowledge receipt of the cheque.



McGill

Faculty of Education Ceaucaton Cacsimte/Telecopler
McGill Lniversity 5741 208-2679
2700 McTavish Street U 2Tavist

Montreal PQ. Canada H3A1Y2 Mersras 27, Cangda =24 702

I acknowledge receipt of the sum of $300 as honorarium for the time
spent reviewing materials as part of the research project “Expert

Review of Instructional Materials”

Name:

Signature:

Date:




Appendix C: FLOWCHART TO ASSIST CODING

Does S read
text?

VS, VSS, VSL, VST, VSD

es
=

Does S set up
goal?

Does S discuss
text?

Does S
evaluate?

Is evaluation
negative?



yes

Is P corrob. by

data?

Is P despite

data?

Is data
rejected?

"With data”
condition?

Is a problem
identified?

PIS, PIA, PIL, PIT, PID

PCS, PCA, PCL, PCT, PCD L —)»

PDS, PDA, PDL, PDT, PDD

PRS, PRA, PRL, PRT, PRD

rJ
(]



yes

Is problem
elaborated?

Is problem
reiterated?

Does S evoke
former task?

yes

Does S refer to
knowledge?

Does S

suggest/make
revisions?

"With data”
condition?



Revision yes
initiated by RIS, RIA, RIL, RIT, RID
data?
yes

Revision
corrob. by
data?

RCS, RCA, RCL, RCT, RCD

Revision despite
data?

RDS, RDA, RDL, RDT, RDD

Is data e
rejected?

RRS, RRA, RRL, RRT,
RRD




Is revision
elaborated?

Is revision
reiterated?

Is solution
evaluated?

Does S monitor
actions?

45



Problems from own

knowledge

Pr. corroborated
by data

Pr. identified

Pr. despite

data

Pr. rejecting

data

Problems initiated by data

- own input

Problems from

Elaborations & reiterations

all sources

All problems

Rl Rewvisions from own

s —

RCS
RCA
RCL
RCT
RCD
RDS
RDA
RDL
RDT
RDD
RRS
RRA

knowledge

iuiie

Rev. corroborateq

by data

Rev. identified

Rev. despite

data

Rev. rejecting

RRL
RRT

data

RRD
RIS
RIA
RIL

PID
RE —

- own input

Revisions from

} Revisions initiated by data
RIT

Elaborations & reiterations

all sources

All revisions

All theoretically

RR ——

SE
KS

Other input from reviser

M Monitoring

Usual procedure

ST

relevant codes



Appendix D (contd)
c DENDROGRAM SUMMARIZING THEORETICALLY IRRELEVANT CODES

L
VS:I—

VSs I Text readin
VSA

ﬁ#:}— Text related

talk
VSD

Knowledge from text

TR Clarifyi Al the i
™w — Task-related oretically —

irrelevant
K Administrative talk codes
; — talk

ES+— All evaluations

General
comments

D Conversation
ut Al dialog

BM verbal



Appendix E. 72 categories of coded segments

248

S1T1 S1T2 S2T1 S2T2 S3T1 S3T2 S4T1 S4T2 S5T1 S5T2 S6T1 S6T2 S7T1 S7T2 S8T1 S8T2

30
38

11 15 26 17 26
48 65 24 S5

15
15

20

24

3
18 61

24

ES-

45 32

79 87 131

18

PI

PIS

0
0

PIA 16

10

19

23

13

13

PIL
PIT
PID

0
0
0
0
0
0
0
0
0
0

PCS 0

PCA 3

PCL 3

PCT O

PCD 0

PDS O

PDA 2
PDL

1

PDT 0O

PDD 2

0
0

PRS 4

PRA 3

PRL

0

PRT O

PRD

188 80 4 69 66 58 68 74 79 145 56
22 18 11 46 14

83

117 163

RI 125 72

SP

RIS

12

16
15

11

0
0

RIA 10

10

RIL 23

0
0
0
0
0

RCS 0

RCA 0

RCL 2

RCT O

RCD 0



Appendix E. 72 categories of coded segments (continued)

249

RDT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RDD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o0
RRS 1 0 0 0 0 1 0 1 2 0 1 0 0 2 0 2
RRA 1 0 0 0 0 13 0 4 4 0 7 0 0 0 0 5
RRL 5 0 0 0 0 0 1 2 0 0 0 0 0 0 2
RRT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RRD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RUS © 0 0 0 0 0 0 0 0 0 0 0 3 0 0O
SE 45 14 25 32 10 39 48 14 29 10 49 33 29 57 7 9
KS 65 21 73 53 38 58 61 72 153 41 103 28 16 60 29 28
M 42 21 19 12 3 11 42 53 11 6 6 10 30 96 4 1
ST 7 20 63 11 8 30 2 5 6 22 45 45 9

TC 9 4 10 3 17 35 18 11 4 30 2 12 22 8
TR114 26 8 48 11 50 8 102 31 11 78 17 49 151 31 40
VS 91 39 123 134 81 233 48 39 78 45 66 93 122 116 99 ¥4
VSA44 0 7 0 0 70 0 9% 18 0 101 0 0 45 0 48
VSL 29 0 23 0 0 33 0 46 66 0 o4 0 0 119 0 103
VSS 15 0 6 0 0 25 0 32 24 0 66 0 0 33 0 49
VST 2 0 21 0 0 40 0 28 4 0 12 0 0 100 0 139
VSD17 0 7 0 0 1 0 8 6 0 16 0 0 15 0 7
X179 54 137 109 99 127 70 39 137 40 218 278 145 209 101 67
PE 7 0 14 0 1 2 8 3 18 29 3 5 10 1 2 8

PR 8 0 13 1 8 9 10 8 26 11 3 4 23 5 3

RE 58 13 38 63 14 28 36 21 71 48 46 29 28 47 23 2
RR 51 16 4 72 4 51 37 19 35 18 22 33 30 98 30 16
T 12 8 20 3 7 23 25 10 6 5 4 1 7 22 1 0
L 48 12 17 16 9 30 11 23 20 21 31 7 18 48 30 13
ES+16 21 9 4 13 6 27 8 15 5 10 15 25 17 5 4
ES 13 2 8 8 2 g8 1 9 12 10 24 10 14 35 15

D 10 23 3 30 7 39 122 27 30 11 15 6 83 63 0

BM 13 12 8 14 10 12 3 12 19 2 40 6 45 42 2
FS248 42 101 8 66 69 148 139 239 97 212 96 110 172 190 83
uT 22 7 124 84 4 33 15 11 73 21 66 0 5 7N 0 1
K 61 59 8 57 37 313 98 111 130 98 96 32 62 216 33 42
T 1 3 0 1 0 2 0 0 2 0 6 0 3 5 0 1
TOT152751013221028 6181736100211111540 6961617 85910802120 812 933



Appendix F. 50 theoretically relevant coded segments

250

S1T1 S1T2 S2T1 S2T2 S3T1 S3T2 S4T1 S4T2 SS5T1 S5T2 S6T1 S6T2 STT1 S7T2 S8T1 S8T2

30
38

26 17 26
24 55

7

15
65

11

48

15
15

20
87

3 24
18

24

ES-

32

45

31

18 79

61

PI

PIS

0
0

PIA 16

10

19

23

13

PIL 13
PIT

0

PID

0
0

PCS 0

PCA 3

0
0
0
0
0

PCL 3

PCT 0

PCD 0

PDS O

PDA 2

1

PDL

0
0
0

PDT 0

PDD 2

PRS 4

0

PRA 3

PRL

0

PRT O

PRD
RI

117 163 83 188 80 44 69 66 58 68 74 79 145 56
22 11 46

72

125

14

18

SP

RIS

12
27

16
15

11

0
0

RIA 10

15

10

23

RIL

0
0

RCS 0

RCA 0

0
0

RCL 2

RCT 0O

0

RCD 0

RDA



Appendix F. 50 theoretically relevant coded segments (continued)
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RDL 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
RDT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RDD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O
RRS 1 0 0 0 0 1 0 1 2 0 1 0 0 2 0 2
RRA 1 0 0 0 0 13 0 4 4 0 7 0 0 0 0 5
RRL 5 0 0 0 0 0 1 2 0 0 0 0 0o 0 2
RRT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RRD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SE 45 14 25 32 10 39 48 14 29 10 49 33 29 57 7 9
KS 65 21 73 53 38 58 61 72 153 41 103 28 16 60 29 28
M 42 21 19 12 3 11 42 53 11 6 6 10 30 96 4 11
ST 7 20 63 1 8 30 2 5 22 45 45 9

TC 9 4 10 8 3 17 35 18 11 4 30 2 12 22

TR 114 26 88 48 11 50 8 102 31 11 78 17 49 151 31 40
TOTS82 199 485 347 246 582 443 428 471 235 496 244 350 641278 311



Appendix G. 22 coded segments relevant to revision

252

S1T1 S1T2 S2T1 S2T2 S3T1 S3T2 S4T1 S4T2 S5T1 SS5T2 S6T1 S6T2 S7TT1 S7T2 S8T1 S8T2

117 163 83 188 80 4 69 66 S8 68 74 79 145 56
22 18 46 14

72

125

11

SP
RIS

12
27

16
15

11

0
0

10

RIA

15

10

RIL 23

RCS

0
0

RCA 0

2
0

RCL
RCT

0

RCD O

RDS

RDA

RDL

RDT

RDD

RRS
RRA
RRL

0

RRT 0

88 132 146 136

249 102 112 127 77 127 68

83

TOT 180 72 119 163



A ndix H ne-w Analysis of Varia for Revisions From

Revisers’ n In mpared with Revisions From All her rces3
Between Subjects
SOURCE SS DF MS F P
Time 361.000 1 361.000 0.257 0.639
Module 1190.250 1 1190.250 0.846 0.410
Time*Module 144.000 1 144.000 0.102 0.765

Error 5626.500 4 1406.625




254

A ndix 1 ne- Analysis of Varian r visions From
rs’ Own In mpared with Revisions From All her r
Within subjects

SOURCE SS DE MS F P
Own-Other 28730.250 1 28730.250 13.852 0.020 *

Own-Other*Time 225.000

—

225.000 0.108 0.758

Own-Other*Module 2756.250 1 2756.250 1.329 0.313

Own-Other*Time*Module 256.000 1 256.000 0.123 0.743

Error 8296.500 4  2074.125




255

A ndix ANOVA for i Matter Exper r mpar
with Audience Exper r

Revision n k f ision:

Subject matter expert SME)  Audience expert (TPE)
Mean % 4415 8.664

nivari m is - Within i

SOURCE SS _DF MS F P
SME-TPE 72.195 1 72.195 8.351 0.045 *
SME-TPE*Time 32.704 1 32.704 3.783 0.124
SME-TPE*Module 60.579 1 60.579 7.00 0.057
SME-TPE*Time*Module 25.063 1 25.063 2899 0.164

Error 34.580 4 _8.645




256

A ndix K NOVA for i M r Ex r mpar
with_Learner mmen r

Revision n fi k n f vision,

X £ comm

Mean % 4415 12.254

SQURCE SS DFE MS _F P
SME-
Learner 245.776 1 245.776 11.438 0.028 *
SME-Learner*Time 55.261 1 55.261 2.572 0.184
SME-Learner*Module 9.107 1 9.107 0.424 0.551
SME-Learner*Time*Module 46.250 1 46.250 2.152 0.216
Error 85952 4 21,488




wi

257
A ix VA for i M r r mpar
T r r
Revisi f k rcent. vision

matter ex
Mean % 4415 _1.784
nivari is - Withi

SOURCE SS DF MS F P
SME-Test scores 27.691 1 27.691 9059 0.040*
SME-Test scores*Time 1.329 1 1.329  0.435 0.546
SME-Test scores*Module 38.835 1 38.835 12.704 0.023 *
SME-Test scores*Time*Module 0.545 1 0.545 0.178 0.695
Error 12.228 4 3.057




258

Appendix M, ANOVA for Audience Expert as Source Compared with
r r
Revision n fi k f ision,

Target population expert (TPE)  Test Scores

Mean % 8.664 1.784

ivari m is - Withi i
SOURCE SS DF MS F P
TPE-Test scores 189.310 1 89.310 15.186 0.018 *
TPE-Test scores*Time 20.848 1 20.848 1.672 0.266
TPE-Test scores*Module 2.407 1 2.407 0.193 0.683
TPE-Test scores*Time*Module32.999 1 32999 2647 0.179

Error 49,865 4 12.466




259

ix ANOQOVA for Learner mmen mpar
with T r r
vision, n f k rcen f visi
Learner Comments  Testscores
Means: % 12,254 1.784
nivari m is - Wi
SOURCE ' SS DF MS F P
Learner-Test scores 438.463 1 438.463 20.957 0.010 *
Learner-Test scores*Time 39.451 1 39.451 1.886 0.242
Learner-Test scores*Module  10.330 1 10330 0.494 0.521
Learner-Test scores*Time*Module 36.754 1 36.754 1.757
0.256
ERROR 83.688 4 20,922




260

ndix ANOVA for Learner TN mpar
with D From More Than On r
visi n { isi
Leamner comments  Data from more than one source
Mean% 12.254 3773
ni m is - Within i
SOURCE SS DF MS F P
Learner-Data 287.684 1 287.684 16.887 0.015*
Learner-Data*Time 37.500 1 37.500 2.201 0.212
Learner-Data*Module 0.425 1 0.425 0.025 0.882
Learner-Data*Time*Module 45.775 1 45775 2.687 0.177
ERRQOR _68.142 4 17.035




A ndix P. ANOVA for M r Exper r mpar
With ores_a ur 261

Between subjects

SOURCE SS _DF MS F P

Time 2.968 1 2.968 0.567 0.493

Module 55.969 1 55969 10.694 0.031 *

Time*Module 2.334 1 2334 0446 0.541

Error 20.936 4 5.234




D

Appendix ANOVA of Revisers’

E -OF-
Time 60.062
Module 1105.563
Feedback 1072.563

Time*Module 430.563

Time*Feedback 138.062

Module*Feedback 2889.063

Time*Module*Feedback
0.340
Error 18484.500

DF

1

2376.563

f Personal In
- F-RA
60.062 0.026
1105.563 0.478
1072.563 0.464
430.563 0.186
138.062 0.060
2889.063 1.250
1 2376.563
2310.563

262

0.876

0.509

0.515

0.677

0.813

0.296

1.029
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