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ABSTRACT 

This study explores and describes the processes of 

formative evaluation as carried out by content experts and 

instructional designers. It assumes that formative 

evaluation is an ill-defined, complex, problem solving task. 

Six experts (three Content Experts and thr.ee Instructional 

Designers), participated in this descriptive study. subjects 

reviewed and revised a unit from a draft version of a 

self-instructlonal module on microbiology, while thinking 

aloud. Two coding schemes were developed and applied to the 

think-aloud protocols. Overall inter-coder reliability 

exceeded 89%. Qualitative data were used te describe the 

processes of formative evaluation, convergence patterns, and 

the degree of specificity of comments across subjects. 

Resul ts suggeE:t that there were between group differences in 

task representation, in the empleyed strategies, and in 

features of the text which were commented upon more 

frequently. Within group similarities in the outcome of 

formative evaluation were salient on a superficial level. 

Within group differences were more apparent when comments 

were compared qu~litatively. 
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RESUME 

La presente recherche explore et décrit les processus 

employés par des experts de contenu et des concepteurs de materiel 

pédagogique. lorsqu'ils effectuent des évaluations formatives. 

Elle se base sur la presupposition que l'évaluation formative 

peut être considéree comme une tâche de resolution de problemes 

complexe et definie de façon imprécise. 

Six sujets-experts (trois experts de contenu et trois 

concepteurs de materlel pedagogiqL2) ont participe a cette etude 

descriptive. Les sujets ont revu et revise une section d'une 

version brouillon d'un module en microbiologie, tout en pensant a 

voix haute. Deux systèmes de codification ont eté développes et 

utilises pour l'analyse des protocoles. Le pourcentage de 

fiabilité entre codeurs indépendants dépasse 89%. Des donnees de 

nature qualitative furent utilisées pour décrire les processus 

employes lors de l'évaluation f0rmative, les patrons de 

convergence et le degre de spécificite des commentaires faits par 

les différents sujets. Les résultats obtenus suggerent des 

différences entre les groupes quant à l'interpretation de la 

nature de la tâche, quant à l'utilisation des stratégies 

d'évaluation formative et quant aux aspects du texte sur lesquels 

le plus de commentaires ont été fait. Pour chacun des groupes, 

des similarités évidentes furent revélées par l'analyse 

superficielle des donnees obtenues lors de l'évaluation 

formative. Des analyses plus détaillées de ces donne es 

mont~èrent toutfois des différences au niveau qualitatif. 
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CHAPTER l 

Introduction 

Formative evaluation is a component of the systems 

approach model for the design, development, impleroentation, 

and evaluation of educational products. It mandates that 

prototype instructional materials undergo an iterative 

process of testlng (or review), and revision until they 

arrive at a level of quality deemed satisfaccory for use 

(Abedor, 1971; Baker, 1970; Dick & Carey, 1985; Gagne & 

Briggs, 1979~ Markle, 1967). In contrast to summative 

evaluation which is conducted after a product has been 

finalized, formative evaluation is intended to be carried 

out when the product is still in fluid forme 

Sever21 aspects of formative evaluation, in particular 

the sources which can provide feedback for this purpose, 

have been explored empirically. For instance, it has been 

found that draft instruc~ional materials can be tested with 

a sample representing the potential users, or reviewed by 

various types of experts. Either source can produce a 

considerable amount Qf input or data useful for revision. 

The data, once translated into revision, will render the 

matér~als more effective (Abedor, 1971; Bamberg, 1978; 

Beach, 1979; Faigley, 1984; Rosen, 1968; Dupont & 

stolovitch, 1983). 



----~~~....-........... --------------

Empirical research in formative ,waluation has been 

product oriented, with a general focus on the learner as the 

source of feedback for revision. For example, studies have 

explored the natur~ of quantitative and, to a lesser extent/ 

qualitative data generated by vdrious numbers of learners 

(Baqhdadi, 1980~ Burt, 1989). Studies have also compared the 

impact of roles (e.g., active or passive) assumed by the 

experimenter in soliciting feedback from the learner 

(Abedor, 1971; Carroll, 1988; Dick, 1968: Geis, 1988). 

Investigations which have included experts 

(e.g., instructional designers) in their design, have 

compared the ou~come of formative evaluation by controlling 

for variables such as the use of a revision model or editing 

guidelines, and the skill and intuition of the instructional 

designer (Dupont & Stolovitch, 1983; Golas, 1982, Martelli, 

1979) . 

While numerous kinds of experts can perform formative 

evaluation (stolovitch, 1983), two types which are more 

frequently involved in this activity are content experts 

(who also teach the sUbject), and instructional desjgners. 

It has generally been assumed that for the instructional 

designer, formative evaluation includes diagnosing 

deficiencies in the design, presentation and organization of 

content. This may occur even though an instructional 

designer may lack specifie knowledge about the subject 

matter. It has aiso been assumed that for the content 

expert, formative evaluation is limited ta ascertaining 
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content accuracy or the appropriateness of the material for 

the target audience. previous research, however, has not 

verified these assumptions, neither has it explored the 

processes of formative evaluation as carried out by content 

experts and instructional designers. The paucity of 

observational data on the processes of formative evaluation, 

and the absence of a theoretical framework based on which 

these processes could be defined is indicative that this 

area has not received adequate attention by researchers. 

This study was conducted to address these gaps in the 

literature, Specifically, it attempted to identify the 

processes which comprise reviewing during torrnati~e 

evaluation, and the strategies employed by content experts 

and instructional designers during this process. These 

features were explored during an experimental task in which 

three experts of each type were asked to evaluate 

formatively a prototype unit from a self-instructional 

module on microbiology. 

The Research Questions 

The general question which this study addressed was as 

follow~: What are the processes which content experts and 

instructional designer engage in during formative 

evaluation, and how are these processes similar and 

different between and within tt.e two groups? 

From the perspective of this research, the question 

-3-
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addressed several issues: 

1- What are the processes present in formative 

evaluation? 

2- How do the processes of formative evaluation compare 

quantitatively and qualitatively hetween and within content 

expert and instructional designer groups? 

3- What i5 the degree of convergence on relevant 

processes of formative eva:uation between and within content 

expert and instructional designer groups? 

4- What strategies are employed by content experts and 

instructional designers to carry out formative evaluation? 

In order to answer these questions, the think-aloud 

method (Ericsson and Simon, 1984) was utilized to capture 

the process of formative evaluation by each subject. Data 

were coded èccording to a coding scheme which was developed 

for this study and which drew upon the terminology of Human 

Problem Solving (Newell and Simon, 1972). Quantitative and 

qualitative comparisons of coded categories were then 

carried out between and within groups of experts. 

Contributions to Knowledge 

The benefits of this study can he summarized under four 

headings: theoretical, methodological, empirical, and 

practical. 

-4-
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Theoretical 

Linking the performance of instructional design and 

content experts to a powerful model such as Problem Solving 

provides a novel framework for describing and predicting the 

performance of these two types of experts during formative 

evaluation. until now, the revision behavior of 

instructional designers has been explained in terms of the 

revised product, and the individual skill, knowledge, and 

discretion of the expert reviewer. The use of an 

appropriate theoretical framework is a more reliable rneans 

by which a blueprint of a new model of the processes of 

formative evaluation could be built. 

Methodoloqical 

The methodology generally associated with research on 

formative evaluation has been aimect at assessing the 

effectiveness of the materials by comparing pre- and post 

test scores of students on original and revised materials. 

At tjmes, the data have been complemented wlth qualitative 

data from attitude questionnaires and debrlefing interviews. 

The application of the think-aloud method of data 

collection in the investigation o~ the processes of 

formative evaluation is an original.: ndeavor. By placing 

formative evaluation in a problem solving context, it has 

become feasible ta utilize a method which has generally been 

associated with the study of cognitive processes of 

individuals during a problem solving task. These two 

innovative applications have extended research on formative 

-5-



(~ 

(' 

evaluation from an analysis and comparison of outcome or 

product to an investigation of processes. These initial 

steps in qualitative research on formative evaluation may 

prove timely as the trend in research in the social sciences 

moves towards the integration of quantitative and 

qualitative rnethods. 

Empirical 

Scientific research is conducted to test models and 

hypotheses, or ta build and advance theories and rnodels. The 

present study sontributes ta both of these aspects. Detailed 

examination of content experts' and instructional designers' 

performance during formative evaluation provide the 

foundation for building a process model of formative 

evaluation. Data generated from the present study also 

allow identified processes in format1ve evaluation ta be 

cornpared with the revision processes of expert writers' 

(Hayes, Flower, SChriver, stratman, & Carey, 1987). Although 

the present study does not attempt ta test the Process Model 

of Revision (Hayes et al., 1987) for fit, it does contribute 

ta the pool of dat~ on the review and revis ion processes 

from two novel sources. In doing this, it also integrates 

research from an applied area such as instructional design 

with relevant research in the area of cognitive psychology. 

Practical 

The immediate application of theoretical research is 

often not apparent ta the practjtioner. However, a study 

such as the current one can make a major contribution to the 

-6-
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decision making process of the pract~tioner. The detailed 

qualitative data of this study can shed light on many 

questionable assumptions which practitioners have been 

forced to make. For instance, as a result of this study, it 

is clearer as to what actually happens during formative 

evaluation. Furthermore, the study reveals that although on 

a superficial level there is consistency within content 

expert and instructional designer groups, on a deeper level, 

similarities diminish, and idiosyncratic practices become 

more prevalent. ~inimally, these findings offer the 

praccitioner a clearer set of criteria for the selection and 

inclusion of one or both types of experts in a formati~e 

evaluation project. Ideally, they emphasize the value of 

content and instnlctional design experts in formative 

evaluation. 

Limitations of Scope and Key Assumptions 

As described earlier, the main purpose of this 

investigation was ta delineate the processes of formative 

evaluation as depicted by content experts and instructional 

designe~'~ during the revision of an instructional text. The 

scope of this study can further be delimited as follows: 

1) The study focussed on the qualitative aspect of 

formativ€ evaluation as performed by two types of experts. 

Due to the limited number of sllbjects in each group, 
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quantitative analysis was restricted to descriptive 

statistics only. Nonetheless r high inter-coder reliability, 

and consistent trends among group members allowed for 

certain generalizations. 

2) The issue of whether the revision of one type of 

expert is superl0r to the other was beyond the scope of this 

study; n f ) attempt was made to measure or compare the 

effectiveness of the revised outcome by the two different 

experts. 

3) Similarly, no attempt was made to establish the 

superiority of feedback from experts over those from 

learners. 

4) The stimulus text used for the experimental task was 

a self-instructional module in printed text. Findings, 

necessarily, are limited to this medium of instruction. 

5) Finally, this research was based on two theoretical 

assumptions: a) that formative evaluation is an 

"ill-defined" problem solving task (problem solving as 

defined by Newell & simon, 1972); and b) that writing is a 

cognitive activity (Bracewell, 1980), and 50 is its 

sUb-process, revision. 

-8-
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CHAPTER II 

REVIEW OF THE I,ITERATURE 

overview 

The central core of this research topic is formative 

evaluation, one of the two kinds of eva1uation in 

instructionai development modeis. The importance of this 

concept is very clear. A significant amount of students' 

Iearn~ng time is spent interacting with sorne type of 

instructionai material. Reports suggest t~at in elementary 

and junior high schoo1, this amaunts ta anywhere betweerr 

90%-95% of instructional time (Komoski & Woodward, 1985: 

Tulley, 198~). First draft materlais do not generally 

assure mastery of content in a Iearner (Baker, 1970), and 

very few instructionai materiais are subjected to evaluation 

and revis ion invoiving a variety of sources such as 

Iearners, users, and experts, prior to their publication or 

use. Pflieger, Chomienne, Bordeleau, & stolovitch (1978), 

conducted a survey to see what percentage of instructionai 

materials used in K through junior high classes underwent 

formative evaluation in the Province of Quebec, ~anada. 

Their findings approximate those of Komoski (1971) who 

conducted a similar survey in the united states: a mere one 

percent of instructional materials in use had undergone 

formative evaluation. In many of the smaller publishing 
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houses, it is the publishing executives who make decisions 

about the production, revision and marketing of 

instructional materials and many of their suggestions are 

based on economic rather than educational factors (Bowler, 

1978) . 

The review ûf literature on formative evaluation 

provides a basic background for the study of revision 

carried out by instructional designers and content experts, 

and will therefore be presented first. As will be discussed 

in this review, instructional development rnodels are 

heuristic systems which do not yield perfectly predictable 

outcomes, an attribute commonly associated with a theory. 

Rather than being a blueprint for the prediction of 

outcomes, instructional development models are ?rocedural 

guidelines which are of direct and immediate assistance in a 

given situation. consequently, their use in scientific 

research needs to be supplernented by a more rigorous 

theoretical fram~work. The general problem solving model 

(Newell & Simon, 1972) and the Cognitive Process Model of 

Revision (Hayes et al., 1987) seem prornising in providing 

such a framework. These two models will be discussed in the 

latter part of this chapter wlth particular emphasis on the 

processes present in expert revisers' behavior. 

The Systems Approach to the Development of 
Instructional Materials 

Historically, instructional materials have been developed 

-10-



based on various frameworks (Saettler, 1968). Friesen (1973), 

for instance, suggested the intuition and expertise of the 

master teacher and developer as one source of inspiration. 

Briggs (1977) made reference to the author's theoretical 

perspective as well as the tradition of the domain as guiding 

factors in materials developrnent. Logan (1982) included 'on 

the spot' development in his list which implied preparing the 

env~ronment and supporting the learner in whichever direction 

he/she chose to go. All three, however, also suggested 

instructional design as a systematic and reliable vehicle for 

developing materials. 

Instructional design models (Briggs, 1977), also known as 

educational technology models (Henderson & Nathenson, 1977; 

Lumsdaine, 1966) have generally been successful in terms of 

defining an educational goal and designing steps to accomplish 

that goal. The efficiency of these models has been clearly 

dernonstrated, for example, by their extensive application in 

developing training materials for the United states Army 

(Branson, 1973). 

Recently, a number of attempts have been made to 

associate instructional development with a general theory of 

instructional design (Reigeluth, 19B3: Reigeluth & Merrill, 

1979; Richey, 1986). These models, however, rather than being 

theoretical constructs enjoy a more solid footing as heuristic 

systems which adhere ta the principles of the systems approach 

in the aesign, implementation, and evaluation of educational 

materials. 

-11-
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A systems approach implies a well-integrated plan of 

operation where the output of one component is the input for 

the next. The approach necessitates that aIl parts of the 

system be interrelated, and aim at one common goal (Briggs, 

1977; Dick & Carey, 1985). The strength of instructional 

development models lie in a bujlt-in, ongoing evaluation which 

measures the success of each step along the way. This process 

lS iterative, that is, it can occur at several points during 

the development of instructional materials, from the time of 

conception until the time rnaterials appear in final forro. 

The nature of systemat1c design and development might 

imply ~hat the revision activlty is a redundant component since 

it is the function of systematic design to produce a perfect 

product. Nonetheless, it has been suggested that systematic 

design is not always a cornpletely successful endeavor. Dick 

(1977) has associated the sometimes imperfect outcome of these 

rnodels with inadequate underlying theories. "If the theories 

are weak, the producl wll1 be less than perfectly effective (p. 

312)". Gropper (1975), on the other hand, has related it to 

irnperfect execution. 

To evaluate the robustness of this framework, Cowan 

(1980) applied the systems approach to the design of a course 

which did not have a syllabus or outline. He found that the 

model lends itself weil to the refinement stage, but poorly to 

the development stage of course production. As Dodd, Lehunte, & 

Sheppard (1975) have pointed out, there are at least fifty 

decisions incorporated in an instructional development task, 
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each of which could jeopardize an otherwise perfect prOduction. 

Of particular significance are those factors \vhich are 

subjective in nature because they are governed by budget, time, 

and the specifie needs of the target audience. These factors, 

as Gropper (1975) has also asserted, prevent the developer from 

a strict adherence to the model. As a result, the outcome is 

generally a less than perfect product. Needless to say that 

given these shortcomings, formative evaluation necessarily 

becomes a viable means by which an educatione.l product can be 

further impr.oved. 

Formative Evaluation 

Although there are nurnerous instructional development 

models, the cornponents of the majority are sirnilar to those 

which Dick and Carey (1985) and Gagne & Briggs (1979) have 

described in their widely used publications. These steps 

include, identifying instructional goals, conducting needs 

assessment, identifying entry behavior, developing performance 

objectives and criLerion referenced tests, developing and/or 

selecting instructional strategies, dev9loping and/or sele~ting 

media, conducting formative evaluatiQn~ revising instruction, 

and performing surnrnative evaluation (Dick & Carey, 1985, pp. 2 

& 3). 

Two extensive reviews (Andrews & Goodson, 1980; 

Stolovitch, 1982) which have compared the components of a total 
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of fifty-two commonly used instructional development models 

demonstrate that revision, as a means of improving the product 

before publication, i5 strongly recommended (more th an 98% of 

the time) across madels. Some of the phrases used to define 

this recommendation include, "adjustment, revision and further 
, 

evaluation" (Gagne & Briggs, 1974, p. 213); " ... revision of 

courseware based on diagnosis" (Andrews & Goodson, 1980, p. 5) i 

and 'product verification' (Merrill & Boutwell, 1973, p. 95). 

The practice of eva1uating and revising materials while 

they are still in draft form also seems ta enjay deep roated 

precedence in the histary af materials development. According 

to Cambre (1981), as early as 1921 a film developed for the 

military was evaluated so that it could be adapted for public 

viewing. In the late thirties and early farties, the 

definition af evaluation began ta lend itself directly ta 

revision for the purpose of improving materials. "Evaluation 

and revision" began to assume the meaning of the process of 

jUdging the value of a product and correcting its flaws at 

various stages af development (Cambre, 1981, p. 4). 

Although a strongly recomm~nded activity, evaluation data 

have nat always been used ta improve instructional rnaterials. 

Gooler (1980) surve~'~d 225 evaluation studies of instructional 

technolagy which were included in Educational Resources 

Information Center (ERIC) between 1970 and 1978, inclusively. 

Only 21 of these studies stated that the primary purpose of 

evaluatian was to compile data for revision and thus, 

ultirnately, improve the instructional materials. Although the 
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author did not specify the purpose of the remaining 90% of the 

surveyed studies, one can assume that they were conducted in 

order to accept or reject a product or program. 

Instructional materials have generally been subjected to 

evaluation for two reasons: to improve them and to decide 

whether or not to use them. In 1941-42, Tyler, followed by 

Cronbach (1963), and Scriven (1963) began te make this 

distinction by separating evaluation conducted during the 

development stage of a product and that following its 

completion. It is Scriven's (1967) two terms "formative" and 

"summative" evaluation, which have been widely used in the 

literature to define this distinction. 

Of the two types of evaluation, summative evaluation is 

generally implemented after the development process is 

completed and is normally undertaken by an agent other than the 

original author/developer. It is most useful when materials 

are being considered for adoption or when their effectiveness 

in fulfilling their purpose, namely to instruct, is taken into 

consideration. For instance many of the incorporated rev1sions 

in new editions of textbooks have been prompted by summative 

evaluation. 

Formative evaluation, on the other hand, is conducted 

expressly as a procedure " ... to identify aspects of the course 

where revision is desirable •.. not in the homestretch when the 

developer is naturally reluctant to tear open a supposedly 

finished body of materials ••. [but] while it is still fluid" 

(Cronbach, 1963, p. 675). 
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( From Scriven's (1967) publication, several 

characteristics of formative eval'lation can be discerned. 

First, it is conducted after an initial first draft but before 

the materials are finalized and published. Second, its purpose 

is ta impro",'e the effectiveness of instructional conter.t. 

Third, it is based on feedback received from potential users as 

well as experts. Fourth, it may or may not be implernented by 

the instructional writer / developer. 

Alkin and Fitz-Gibbon (1975) have defined formative 

evaluation as comprising two distinct activities. One 

activity, labelled implementation evaluation, ascertains 

whether or not the product has been developed in accordance 

with the pre-stated purpose and intente Another activity, 

p1:'ogress evaluation, measures the adequacy of tbe prepared 

program by ttle performance and achievement of the user on 

criterion referenced test items, These two activities suggest 

that in arder to carry out a formative evaluation thoroughly, 

i t is necessary that materials be reviewed by experts as weIl 

as learners (Geis, 1987). Experts can comment on t~e quality 

and validity of the materials. Learners, by their performance, 

can test if y whether the assumptions made about their abilities 

are accurate. Nonetheless, in practice, instances where both 

sources are used in formative evaluation are quite rare. In 

the next section, sorne reasons for the inclusion of experts in 

the process of formative evaluation will be presented. 

-16-
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Sources of Revision Data 

The instructional design literature clearly recommends 

that materials ought to undergo evaluation both by experts 

(instructional designers as weIl as others) and potential 

learners. Nevertheless, in practice, formative evaluation has 

turned out to mean the empirical validation of materials with 

learners alone. This is evident in the alternating use of the 

term formative evaluation indiscriminately (Markle, 1976; 

Stakenas & Mayer, 1983) with Learner Verification and Revision 

(Komoski, 1983: Komoski & Woodward, 1985), and developmentai 

testing (Geis, Burt, & Weston, 1984: Nathenson & Henderson, 

1977: 1980). Both of these latter forros of evaluation 

exclusively use learners as the source of revision data. 

The empirical research on formative evaluation has 

produced abundant information regarding the student as a source 

of data. For instance, sorne studies have attempted to 

substantiate the advantages of a revised version over an 

original version by using learners as the scurce of revision 

data (Abedor, 1971: Robeck, 1965). others have compared the 

amount of feedback received from various number of students 

(e.g., one, small group, field testing) (Burt, 1989). Relying 

on student feedback alone i5 a prac-cice which is neither 

recom~ended nor effective. As Geis (1988) has cautioned, 'dhen 

using students as a source for feedback, often they are given 

the dual role of test taker (for which they have had practice), 

and commentator (for which they are generally unprepared). 
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Yet other studies have used bath learners and experts as 

sources of data for revis ion and have compared student 

performance on original and revised versions oE the material. 

For lnstance, Rosen (1968) compared two sets of revised text, 

one based on performance data, that is pre- and post test 

scores of students, and the other based on the revision skill 

and intuition of the instructional designers. The original 

materials and the two sets of revised materials were given to 

students randomly assigned to three groups. The results of 

performance on a sUbsequent cr~terlon-referenced test indicated 

that both revised VeYS10nS were superior to the orlginal and 

that revis ion based on empirical data was more effective than 

the one revised based on intuition. 

While such findings may suggest that a revised version is 

superior to an original version, drawing generalizable 

conclusions regarding the superiority of the learner over the 

expert as a source of data, warrants careful consideration. As 

MacDonald-Ross (1978) has pointed out, "the equation of quality 

[of instructional materials] with attainment of objectives is 

unsound ... because it is grossly instrumental" (p. 231). 

Furthermore, achievernent of the objectives cannot sufficiently 

voueh for the validity and pedagogical value of the material. 

As weIl, in the absence of a detailed account of how identified 

problems are translated into actual revisions, reliability 

between revisers remains a major iSGue. studies which have 

investigated the effectiveness of various data gachering 

techniques, and sources of feedback, suffer from a similar 
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contaminating factor: inadequate control of the use of data in 

revision. As Kandaswamy (1980) has cautioned, it is highly 

possible that radically different modifications can be made by 

different revisers based on the same student performance data. 

The notl0n of neutralizing the variability which 

individual r~visers introduce to fnrmative evaluation may have 

prompted ~xperts, in particular instructional designers to 

publish revision guidelines, which in effect represent their 

own behavior. (See Saroyan and Geis, 1988 for a review of 48 

such guidelines.) Sorne of these guidelines have been used in 

cornparatlve studies which have substituted for the expert the 

use of expert generated revision guidelines. For instance, 

Galas (1982) investigated the cost effectiveness as weIl as the 

instructional advantages of text revised by two groups of 

randomly assigned instructional designers: one wnich revised 

the rnaterials on the basis of student data, and the other based 

on editing guidelines. Her results indicated that in terms of 

learner outcome, both revisions produced identical results. 

However, the set which was revised using guidelines, proved to 

be significantly more co st effective. 

There are investigators who have argued against the 

unéquivocal preference of empirically-based tryouts and 

revisions over expert review or revision based on empirically 

proven attributes of effective instruction. MacDonald-Ross 

(1978) 1 for instance, posits that revision data produced by 

student~ is seldom richer or more meaningful than changes 

suggested by expert revisers. Merrill, Reigeluth, & Faust 
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(1979) developed an instrument for the evaluation of 

instructional text in order to eliminate the costly process of 

empirical validation. However, they recJmmended that after 

revision, materials be validated with the students in order to 

ascertain the strength of the instrument. 

One might acknowledge the fact that the expert is a cost 

and time effective source of feedback for revision, 

particularly when the alternative is using salaried trainees 

(Foshay, 1984). Besides the practical aspect, experts have an 

advantage over students in detecting erroneous or potentially 

problematic content, and are more likely to be capable of in 

the remediation of identified problems. 

This however, does not suggest that the potential of 

students for flagging down problem areas should be 

underestimated. Only the learner can verify or negate the 

assumptions that the author/developer has made about the 

intended audience (Geis, 1986). Whereas expert comments are 

generally followed by recommendations intended to improve 

content, pedagogical value and presentation, the learners can 

successfully convey their feeling of discontent towards the 

material. 

While there may be a lack of empiricai or theoretical 

research in the area of formative evaluation to support 

assumptions about the role of experts and the processes 

undertaken in reviewing materials for formative evaluatian, the 

current cognitive science literature has rnuch to offer on this 

tapie. Of particular relevance are investigations which have 
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been carried out on the topic of written composition. This 

body of literature has much potential to contribute towards 

the advancement of knowledge on formative evaluation, and the 

ultimate goal of rendering instructional text more effective. 

These possibilities will be discussed in the next section. 

A Review of Re1ated Research 

Research on Writinq and Revision 

The relevance of research on written composition to 

formative evalaution is that writing is the only context within 

which the cognitive processes of revision have been studied in 

any detail. These studies represent both revision of one's cwn 

production, as weIl as those of others. Nonetheless, aspects of 

this body of literature which reveal sorne of the 

characteristics of expert revisers are relevant to formative 

evaluation, and will be reviewed in this section. 

Converging data from various areas of research on writing 

suggest that composing consists of a task environment, the 

writer's long term memory, and the writing process (Flower & 

Hayes, 1981a). The latter includes planning, translating and 

revising. The firs~ two components entail goal setting and the 

selection of production procedures, and prose generation. 

Revision ~nvolves the evaluation of the generated text and aIl 

subsequent activities which lead to change in that prose. 

More recently, investigations have been directed toward 
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the detailed analysis of each of the sub-processes. For 

instance, Breuleux (1987a), Flower & Hayes (1981b): Hayes 

(1988), and Matsuhashi (1981) have leoked at planning and goal 

setting procedures. Others (Beach, 1979: Bartlett & scribner, 

1982: Faigley & ~Titte, 1981; Flower, Carey, & Hayes, 1985: 

Flower, Hayes, Carey, Schriver, & Stratman, 1986; NAEP, 1977; 

Nold, 1980; Sommers, 1980; Smith, 1982; Perl, 1979) have 

studied revision exclusively. 

One major outcome of these studies has been the rejection 

of the linear model of writing which was in vogue in the 

sixties (Rahman, 1965; Rohman & Wlecke, 1964). The current 

view holds that the writing sub-processes do not occur in 

sequence but are interactive as weIl as iterative. Another 

outcome has Deen the delineation of a dual functien for 

revision. Murray (1978) has referred to it as 'internaI' and 

'external' revision. The former includes aIl of the activities 

which aid in the discovery of thought and are undertaken by the 

author te reduce discrepancy between written discourse and 

intente The latter refers to aIl changes made in order to 

adhere to standard conventions of grammar and fOrIn or :,0 

improve the suitability of written text for the intended 

audience. 

A relevant outcome of research in this area to the 

present study is a model of revision the processes, 

conceptualized on the basis of observing expert writers while 

they perform a revision task (Flower et al., 1985; Hayes 

et al., 1987). This model is based on the assumption that 
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writing is a problem solving activity (Hayes & Flower, 1980; 

Flower & Hayes, 1977), as are all of its components, including 

revision. Thus, regardless of whether revlsion i5 considered a 

phase of formative evaluation (Dick, 1980; Henderson & 

Nathenson, 1976b), thought discovery (Lowenthal, 1980; Murray, 

1978), or editing (NAEP, 1977; Perl, 1979), it is based on the 

information processing theory of problem solving as defined by 

Newell & Simon (1972). 

Information processing theories describe behavior as an 

interaction between an information processing system, the 

problem solver, and a task envlronment, the latter representing 

the task as described by the experimenter. In approaching the 

task, the problem solver represents the situation in terms of a 

problem space which is his/her way of viewlng the task 

environment. These three components -information processlng 

system (IPS), task environment, and problem space-establish the 

framework for the problem solving behavior (For a more detailed 

déscription, the reader is referred to Newell & Simon, 1972, 

Chapter 14). 

The application of problem solving models to ill-defined 

tasks where the criteria for successful solution is not very 

clear, such as writing, has been challenged in the literature. 

However, there is evidence that even ill-structured problems 

su ch as composing a fugue (Reitman, 1965), or building a house 

(Simon, 1973), are composed of many sUb-processes, each of 

which generally contains a well-defined goal. conversely, 

studies which have investigated well-structured problems such 
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as theorem solving or chess (Chase & simon, 1973; de Groot, 

1966; Newell & Simon, 1972), report that the intermediate goals 

of well-structured problems are generally ambiguous. 

As Ericsson & Simon (1984) have stated, in arder to 

followa subject's behavior in a problem solving task, it is 

essential to describe it in terms of a processing model. Sllch 

a model has been conceptualized by Hayes et al. (1987) and is 

based on expert writers' performance. This model may facilitate 

the interpretation of the formative evaluation and revisian 

processes of instructional design and content experts. Figure 

1 depicts this model. 

PJ:lOCESSES 

Task Dei'lntlon 

KNOWlEOOE 

Goals. Cr1tena 
end Cc..nslrlllnls 
for Texts end 
PIons 

Problem ~epresentatlon 

Detection Qlagnosls 
l1l.derlned welkle1lned 

Procedures for rnprovmg Text 

Means·Ends Table 

FIGURE 1. process Model of Revision 
From "Cognitive Processes in Revision" by J. R. Hayes, L. 
Flower, K. A. Schriver, J. F. Stratman, and L. Carey, 1987, 
Advances in Applied Psycholinguistics: Vol. 2, p. lBS. 
Copyright by Cambridge University Press. 
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The model is composed of a set of sub-processes 

(presented in the left column), and knowledge states 

(presented in the right column) which either initiate the 

processes or are an outcome of them. 

The first sub-process, task definition, describes a) 

the way in wnich the reviser perceives his task, b) the 

goals that he sets or perceives as being set for him, c) the 

strategies that are in his repertoire and which he will 

employ to achieve his goal, and d) the areas of tne text on 

which he wIll focus. Task definition is dynamic and May be 

modified during the revision task. It is also variant 

across individuals, depending on set or imposed goals, 

criteria, and constraints. 

On the saroe level, there are the three knowledge states 

of goals, criteria, and constraints. These may be 

self-imposed by the reviser at the outset, or may be 

generated and modified during the course of revision. Simon 

(1978) ha::> descrlbed the same notion as a problem space. 

"The st.ructure of problem space constrains behavior in a 

variety of ways. First it defines the legal moves. Second, 

it defines the goal and usually, though implicitly, the 

direction of the movement toward or away from the goal. 

Third 1 it interacts with the limits on short term memory to 

make sorne solution paths easier to f ind than others" (p. 

275) • 

The second process, evaluation, is closely regulated by 

the underlying purpose of the evaluation. In other words, 
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depending on whether one reads the text for comprehension, 

evaluation or to define a problem, one May set different 

goals, criteria, or constraints on the task. The most 

slgnlficant outcome of evaluation is a problem 

representat ion which May range anywhere from a vague or 

ill-defined problem identification ta a well-defined 

diagnosis of the problem. In the latter case, a 

recommendation for rev~s~on may also be present. 

The third sub-process is strategy selection. Based on 

the problem representation, the reviser has one of two 

options: ta pursue strategies which relate ta the text or 

those \.,rhich relate to the task. In the former instance, the 

reviser may choose ta rewrite the entire text or to revise 

only those portions which appear ta be flawed. In the 

latter case, the reviser may chao se to ignore the task, to 

delay it pending t~e fulfillment of other conditions, or ta 

search for additiQnal information in arder ta build a 

clearer task definition. 

The sub-processes of revision, as identified by Hdyes 

et al. (1987) are very much in accordance with the general 

problern solving behavior af experts in other domains. 

studies in well-defined areas such as games (e.g., de Groot, 

19~6), and physics (Larkin, 1983; simon & Simon, 1978) as 

well as those in ill-d~fined areas (music composition, 

architecture), suggest that experts differ from novices in 

three general areas. These are: a) problem representation; 

b) pattern recognition and organization of information~ and 
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c) selection and use of solution strategies (Anderson, 1982; 

de Groot, 1966; Glaser, 1985; Greeno & Simon, 1984; Larkin, 

1983) . 

In the following section, some of the empirical 

research which has lent support to these theoretical 

assumptions about experts will be reviewed. 

Research on Expert Characteristics 

Glaser (1985) has posited that "relations between the 

structure of a knowledge base and the problem solving 

process are mediated through the quality of representation 

of the problem". More importantly, "this problem 

representation is constructed by the solver on the basis of 

domain-related knowledge and the organization of knowledge. 

The nature of this organization determines the quality, 

completeness, and coherence of the initial representation, 

which in turn determines the efficiency of further 

thinking". (p. 4). 

Over the course of decades, there have been numerous 

attempts te classify knowledge in ~ given domaine For 

instance, Polanyi (1962) used the tE'.rms 'tacit' and 

'explicit', ~!hile Anderson (1976) used 'declarative' and 

'procedural' knowledge to mak~ a distinction between 

knowledge of facts and the application of that knowledge in 

performance situations. Chiesi, Spilich, & Voss (1979) 
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defined knowledge of domain as "an understônding of the base 

concepts, [definition and relation and usage] as weIl as its 

goals, rules, and/or principles" (p. 257). Glaser (1985) 

proposed that experts not only possess knowledge but 

demonstrate rapid access to and efficient use of this body 

of knowledge. 

Some of tnese theoretical F=stulates have been 

supported by empirical research. For instance, Hull's 

(1983) investigation of the editing processes of experts and 

novices indicates that experts know more rules and 

conventions and are better at problem solving and 

experimenting with texte 

Other studies report that non-expert revisers, that is, 

students, direct their comments or revisions towards the 

lexical and syntactic leveis of texte Experts, on the other 

hand, attend ta semantic shortcomings, thus rnaking changes 

which are more global and substantive in nature (Faigley & 

Witte, 1981: Nold, 1980: Perl, 1979). 

In an assessment of the revision skills of nine, 

thirteen, and seventeen year old students, The National 

Assessment of Educational progress (1977), reported that 

student revisers made stylistic, informational, mechanical, 

cosmetic, grammatical, continuational, transitional, 

organizational, and holistic changes with the majority of 

the chang8s clustering around the first ·three categories. 

With age, however, there was a pronounced increase in the 

changes made in style and the amount of informational 
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Bridwell's (1980) results also indicate that the 

revis ions of 12th graders are mostly mechanical corrections 

which are made in order ta conform to the conventions of the 

English language. Corrections included spelling, 

punctuation and word selection comments. 

The differences between student and expert groups may 

be partly due to th~ fact that in teaching writing to 

students, a great emphasis is placed on grammar and usage 

and students are expected to closely adhere to a socially 

acceptable style (Flower & Hayes, 1977). "within the 

classroom 'writing' appears to be a set of rules and models 

for the correct arrangement of pre-existent ideas. In 

contrast ... in professions •.. , writing is a highly goal 

oriented, intellectual performance. It is both a strategie 

action and a thinking problem" (p. 229). 

Metacognitive knowledge (Bracewell, 1983; Flavell, 

1963) or 'intention' (Flower et al., 1986), which refers to 

the actual use of knowledge that one is assumed to possess, 

is also a prominent attribute of experts. This attribute 

influences both the formation of a problem representation 

and strategy selection. "Intention enters the process in two 

places: in the form of an initial problem representation -

the reviser's image of the task itself- and in the forro of 

the goals and criteria she brings to bear during evaluation" 

(p. 20). 

The current literature suggests that experts and 
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non-experts define the revision task differently, each group 

pursuing different strategies to detect problems and make 

subsequent revisions. For instance, Sommers (1980) conducted 

a series of studies in which she compared the revis ion 

processes of experienced writers and student writers. One 

of her conclusions was that the students interpreted their 

revision task as "scratching out and doing over again", 

"reviewing", "markjng out", and "slashing and throwing out". 

They consider8d revision as a rewording exercise, a means of 

curing lexical redundancy and "cleaning up speech" (p. 331). 

Similarly, Bedcn (1979), concluded that his group of 

inexperienced revisers defined their task as "polishing up' , 

more in line with copy-editing corrections rather than 

introducing substantive changes in content and organization. 

Sommers (1980) also found that the ~xperienced writers 

used word~ such as rewriting and revising to describe the 

process of revis ion where the primary objective was ta "find 

form or shape of their argument (p. 384). "The writers ask: 

what does my essayas a whole need for forro, balance, rhythm 

and communication ... This sense, however, is constantly in 

flux as ideas are developed and modified; it is constantly 

"re-viewed" in relation to the parts (p. 386). 

In studying children's revision strategies, Calkins 

(1980) found that they not only had difficulty in 

maintaining a plan of revis ion but had a haphazard process 

of detecting problems. Beach and Eaton (1984) reported that 

even college students had difficulty in articulating their 
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goals and intentions. 

similarly, Stallard (1974) compared the writing 

behaviour of good student writers with another group of 

randomly selected students. Sorne of the characteristics of 

the good writers which were not observed in the random group 

included an awareness of the task and an ongoing 

self-evaluation while performing the task. Both groups, 

however, demonstrated concern for spelling and mechanical 

flaws. StaIlarù (1974) also found that even his extensive 

student writers, like the randomly selected group, failed to 

show a concern about the structure of paragraphs or the 

essayas a 'whole'. 

In making revision recommendations, another 

characteristic which appears to be prominent in the expert 

reviser is an awareness of audience needs. The underlying 

assumption of audience awareness lies in Piaget's concept of 

egocentrism which suggests that the "cognizer sees the world 

from a single point of view- only his own-but wlthout the 

knowledge of the existence of the other viewpoints or 

perspectives and without the awareness that he is the 

prisoner of his own (Flavell, 1963, p. 60). After a series 

of experiments, Piaget (1926) concluded that six-year old 

children were very poor in adapting a message to the needs 

of so~eone other th an themselves. 

Cooper & Flavell (1~75) have pointed out that only 

around grade six do children begin to develop an awareness 

of audience needs. However, even then, this skill has not 
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been ingrained deeply enough to be part of the unskilled 

revisers schema to be constantly present during revision. 

Flavell (1977), and Markman (1977) have posited that the 

sUb-processes of planning and reviewing are late developing 

abilities. 

A lack of concern for audience needs is not restricted 

to the young writer alone but appears te be a characteristic 

of the unskil1ed writerjreviser as weIl. Studies w0ich have 

used more mature students as subjects (Crowhurst, 1978; 

Stallard, 1974) indicate that even col1ege age students do 

not evaluate text with a continuous consideration for their 

reader' 5 needs. 

While the studies cited in this section generally focus 

on the improvement of writing and not instructional text per 

se, they are relevant ta formative evaluation in at least 

two aspects: 

a) The characteristics and attributes of expert 

revisers described above suggest that expert review is, as 

suggested in the literature, a significant source for 

formative evaluation. Learner comments is equally important 

although one must be aware of the tact that in most 

instances learners 1 comments are subj ecti ve preferences 

(Bell & SUllivan, 1981; Duchastel & Whitehead, 1980; Frase, 

1981; Hartley & Trueman, 1981; Hartley, Trueman, & Burnhill, 

1980) . 

b) They provide a theoretical framework with which the 

performance of content experts and instructional designers 
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can be compared. 

Revision Techniques in Formative Eva1uation 

providing feedback on the instructional text is only 

one aspect of formative evaluation. The other is the 

translation of the identified problems into actual 

revisions. It is usually the expert who undertakes this 

activity. In this section, sorne of the suggested techniques 

for revision will be reviewed. 

One of the comprehensive procedural model for 

translating raw data into revision has been developed by 

Gropper (1975). Gropper's system i5 considered to be both a 

diagnostic tool which pinpoints learning and program design 

failures, as weIl as a remediation instrument which provides 

revision suggestions for faulty design. 

This system focuses on three separate levels for 

incorporating revisions. These leveis include individuai 

tasks, transitions between tasks, and cumulative learning 

expcriences. For example, if an individual task fails, the 

range of options available to the reviser includes the 

modification of the behaviour control techniques, alteration 

of content, and/or adjustment of language to facilitate 

comprehe~lsion. Likewise, if a transition proves to be too 

difficult to achieve or not difficult enough, the reviser is 

given seveIal options: a} make adjustments in both the 
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quality and quantity of the content: b) alter the sequence 

of task types: and c) pralong exposure to the stimulus 

materials. Finally, if a program fails to promote 

cumulative learning experience, the reviser may review the 

needs of the target population, rearrange the sequencing of 

the sections, and/or check for omissions and commissions. 

Despite its comprehensiveness, as Dupont and Stolovitch 

(1983) have pointed out, Gropper's system has not been 

tested for reliability. Further empirical studies need ta be 

undertaken before it can be claimed as a successful revision 

tool. Dupont & stolovitch (1983) have proceeded ta adapt 

Gropper's discussed system, and have empirically tested it 

in a subsequent study. This adaptation, like its 

predecessor, necessitates the presence of learner data in 

arder to be functional. For instance, to judge the adequacy 

of content, ques~ions such as the degree of attainment of 

pre-stated objectives, the amount of congruence between 

content and learner prior knowledge, scope of learner 

interaction with materials, and the amount of transfer and 

recall of knowledge are posed. In their experiment, Dupont 

& Stolovitch (1983) used their model ta revise a set of 

instructions on the use of a single lens reflex camera. Two 

groups of instructional designers revised the content: one, 

using the model and learner data, and the other relying on 

personal experience and intuition. Results demonstrated 

that the use of learner test scores and the model yielded 

more reliable revision comments than revision based on 
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intuition. 

The limitation of both of the se models remains however, 

in the fact that in the absence of a learner sample, one 

cannot use them to evaluate and revise the text on its own. 

Several revision techniques have been recommended in 

the literature which can be carried out by experts 

independent of the presence of any students. These include 

the use of readability formulae (Klare, 1963; 1976), expert 

generated guidelines (Duchastel, 1983a; 1983b; Hartley, 

1981; Hartley & Trueman, 1981; Merrill & Bunderson, 1981; 

Wright, 1977), linguistic and qualitative content analyses, 

and subject matter verification (Mac-Donald RossI 1978). 

One must, however, consider these options in light of sorne 

of the criticisms they have received. For instance, in the 

case of readability formulae, it has been contended by sorne 

that despite improving readability, the reader's 

comprehension, and retention may not alter (Klare, 1963, p. 

14). Other criticisms addressed to the use of these 

formulae are that they are not suitable for units larger 

than the sentence, and are inadequate in providing 

guidelines to writers on important features of writing, su ch 

as organization, emphasis or paragraph construction (Flower 

et al., 1980; Kniffin, 1978; Redish, 1980). In summary, 

although readability formulae are easy to use, and offer an 

objective, quantitative measure based on which revisions can 
. 

be made, they fail to be effective in making structural 

revisions which according to sorne researchers (Kern, sticht, 
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Welty & Hawke, 1976; Wright, 1978) are the most significant 

characteristic of written information. 

Aside from readability formulae, content analysis, and 

content verification, there are other techniques which have 

been developed for evaluating materials by instructional 

designersjmaterial developers without using student data. 

One such model has been promoted by the united states Army 

primarily for analyzing the quality of instruction but it 

has aIse been used as a tool for identifying flaws in an 

instructional product. This model has appeared under a 

variety of labels including the Instructional Quality 

Profile (IQP), (Merrill, Reigeluth, & Faust, 1979), the 

Instructional Strategy Diagnostic Profile (ISDP) (Merrill, 

Richards, Schmidt, & Wood, 1977), and the Instructional 

Quality Inventory (IQI) (Ellis & Wulfeck, 1978). Its 

function is based on the consistency arnong, and adequacy 

within its four linear components, namely, purpose, 

objectives, test, and the presentation of instruction. In 

other words, the quality of instruction is determined by 

checking a} the consistency between the purpose and 

objectives, b) the adequacy of the objectives, c) the 

consistency between the objectives and tests, d) the 

adequacy of the tests, e) the consistency between the tests 

and presentatlon, and f) the adequacy of the presentation. 

(For a more detailed everview of the Profile, the reader is 

referred to Chai, Merrill, Callahan, Hawkins, & Norton, 

1979) . 
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There are at least two studies which have attempted to 

empirically validate the ISOP. Burkholder (1981-82) used it 

to revise a set of self instructional rnaterials wh ich taught 

abstract concepts. The study investigated the differences 

that five dependent measures: learner performance, 

confidence, attitude, study and test time, made in three 

groups of comparable learners. One group of learners used an 

ISOP revised version cf a text improved only for 

consistencYi a second group used an ISOP revised version of 

text improved for both consistency and adequacYi and a third 

group used the original version nf the materlals. The 

results indicated a significant difference between the 

original and revised versions, and in particular the version 

revised for both consistency and adequacy on aIl of the 

dependent measures with the exception of study time. 

Perhaps one limitation of this study is that the validity of 

the ISOP has been assumed by the investigator. Given the 

fact that any type of revis ion will make the text more 

effective than the original version, (Abedor, 1971; Baker, 

1970: Kandaswarny, Stolovitch, & Thiagarajan, 1976), one does 

not know how an intuitively revised version would compare 

with the ISDP revlsed version. 

In anothec evaluative study, choi et al. (1979) used 

the ISOP to rate two different organic chemistry textbooks 

to determine which was more appropriate for a course from an 

"instructional science" perspective. Their findings suggest 

that the tex~book which received higher ratings on the ISDP, 
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aIse produced higher post-test scores on national exams. 

While these investigators recommend the ISOP as a mere 

appropriate instrument for summative rather than formative 

evaluation, particularly for textbook selection, they aiso 

point out that it is more functional within contexts where 

there is a one-ta-one correspondence between the text itself 

and test items. The emphasis of the application of these 

instruments is clearly on the identification of weaknesses 

in instructional text rather than on an explicit account of 

the process of translating deficiencies into revision. This 

aspect of formative evaluation, that is the heuristics based 

on which evaluation takes place, has not received much 

attention in the literature. 

The following section will contain a review of what is 

known about the revision behavior of these content and 

instructional design experts. 

Formative Evaluation by content 
Experts and Instructional Designers 

Many types of experts rnay partake in the process of 

instructional text devp-Iopment. This team work of "text 

assembling" (Ally, 1985; Neve, 1977, Q'Donnell, 1985: 

Wright, 1985) includes the following steps: the preparation 

of a first draft by the auther and/or instructianal 

designer; revision of this draft by a hast of experts (17 in 

one account, Bowler, 1978) such as subject matter 

specialists, pedagogues, document designers, and government 
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and public interest groups; and the incorporation of the 

revision(s) into the text by the original developer or an 

external body such as an editor. Most often, this latter 

activity is based on the skill, knowledge and discretion of 

the reviser. Flower et al. (1980) investigated the 

strategies of expert writer revisers and reader revisers in 

the revision of functional documents. One of their 

conclusions was that in the absence of a set of principles 

to direct the revision process, documents are bound to be 

exposed to numerous revision styles, "each ... mak[ing] 

revision on his or her own independent criteria for 

, improving' the wri ting" . 

The available literature on the prescribed or 

self-perceived roles of instructional design and content 

experts during formatlvp. nvaluation, is minimal. For 

instance, from the instructional design literature, one can 

only infer that instructional designers have assumed role~ 

ranging from a generalist implementor of the instructional 

design model to a coordinator and reviser of content (Faust, 

1980; Nichols, 1981: Roberts, 1979). In this capacity, they 

have commented on design and presentation as weIl as on 

content and language issues. A survey of revision 

guidelines generaced by instructional designers demonstrated 

this trend (Saroyan & Geis, 1988). When the compiled items 

(1009 items from 48 lists) were sorted, 445 ite~s pertained 

ta instr~ctional design, 373 pertained to presentation, and 

191 to content. 
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Details about the revis ion process of these experts 

during formative evaluation is non-existent. A decade ago, 

Wright (1978) suggested that by analyzing qualitative data 

of expert solutions, ~e may begin to understand the as yet 

undefined principles that underlie successful performance. 

The considerable amount of current research on the processes 

of revision carried out by writing experts, i.e., writing 

teachers (pedagogues), and professional writers and editors 

(content experts) can serve as an axcellent model for 

studying the process of formative evaluation by 

instructional designers and content experts. 

Conclusion 

From the review of the literaturp., it can be concluded 

that the expert contingent in formative evaluation has not 

received as much attention from researchers in the area of 

instructional design as have learners. This paucity of 

research has created a vague notion about the processes of 

formative evaluation and the way in which identified 

problems dre converted into revisions. While assumptions 

can be made regarding the outcome of formative evaluation by 

content experts and instructional designers, it is not 

evident whether the same processes and strategies are 

utilized by these two f~xpert groups. On the other hand, the 

cogni ti ve psychology l.l terature, particularly studies on 
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written composition and expert-novice differe~ces in 

revision, has described certain expert behavior patterns. 

These include differences in problem representation and 

solution strategy selection. with this information, a 

qualitative study of instructional designer and content 

expert's behavior in formative evaluation is timely. This 

line of research appears to be especially promising with the 

novel application of a general problem solving mod21 as a 

theoretical framework and the use of a ~~~hodolagy which has 

proven to be effective in studying ill-defined, complex 

tasks. 
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CIL\PTER III 

MBTliODOLOGY 

Ove:rview 

; L jas; ; QI St] 2!_' li ; dl JE (2 & 

This research describes the differences in the outcome 

and the process of fonnati ve eVêlluation as carried out by 

content experts and instructional designers. 

The think-aloud rnethod of data collection was used to 

capture the verbal utterances 01 subjects during the 

performance of a formative evalJation task. The data were 

transcribed verbatim, and codeé~ according ta a scheme which 

was developed on the basis of Human Information pracessing 

Madel and terminology. Inter-coder reliability was 

ascertained by using two independent judges. Comparison 

between groups was based on rneans and standard deviations, 

as weIl as qualitative characteristics of the coding 

categories. Severai minor coding schemes were aiso applied, 

in arder ta reveai more detailed information for within 

group comparisons. 

Methodological Rationale 

Much of the research in the area of formative 

evaluation has been conducted using experimental or 

quûsi-experimentai research designs. Typically the 
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effectiveness of a revised version of an instructional text 

has been assessed based on the performance scores of 

students on criterion referenced tests, or by total time on 

task (Golas, 1982; Rosen/ 1968). Comparisons have also been 

made between revisions b::lsed on comments from learne!'s or 

those from experts (Frase, de Gracie, & Poston, 1974; Golas, 

1983). statistical techniques, such as analysis of variance 

and non-parametric t~sts, have been used to analyze data 

from these studies and to draw inferences. 

Quantitative methods are appropriate when the purpose 

of an investigation is to demonstrate the effectiveness of 

formative evaluatjon or to compare the quality and quantity 

of input from various conditions, and to draw generalizable 

conclusions about the superiority of one source over 

another. However, these methods and the corresponding use of 

large samples do not provide the level of detail whi~h is 

necessary to identify the actual processes and activities 

which take place during the course rf formative evaluation. 

Furthermore, the few studies -.. lh i.ch have exaroined the effect 

of formative evaluation hava failed to give proper weight to 

the actual revisian pro~ess as a variable. The process of 

tra~slating the data gathered in formative evaluation into 

actual revisions has been the focus of a limited number of 

studies (cf. Dupont & stolovitch, 1983; Gropper, 1975). The 

heuristics of instructional design generally suggest that 

after gathering formative data, the materials be revised 

"accordingly" without further defining "accordingly". Hence, 
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a given problem could conceivably be 'fixed' in as many ways 

as there are revisers. As a result, it is seldom 

established whether the improvement of the materials was due 

to the process of formative evaluation and subsequent 

revision, or due to the skill of a particular reviser. As 

Kuipers and Kassirer (1984) have pointed out, "individual 

~~~iation is su ch a striking feature of human cognition that 

any attempt to average data across population is certain to 

mask the true structure of the knowledge" (p. 365). 

To study the procezses involved in the performance of a 

task, it has been suggested that detailed descriptive 

records of the thinking processes of subjects be collected 

and analyzed (Ericsson & Simon, 1984; Hayes & Flower, 1983). 

A qualitative approach rnay be timely in the early stages of 

research in an applied area when the purpose is to provide a 

descriptive basis for identifying and defining variables. 

These variables, in turn, could becorne the object of 

manipulation in future, quantitative studies. 

As the current study was designed to be an exploratory 

study, and the task was characterized as ill-defined, it was 

decided that a detailed record of the performance of three 

expert subjects in each expert group would yield sufficient 

raw data ta gain insight into the formative evaluation 

process. This decision was made with the awareness that the 

criteria which qualify an individual as an expert would have 

to be defined a priori, and that the selection of subjects 

would be based upon it. 
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Selection of Experts 

In order to establish the criteria for selecting expert 

participants, theoretical and empirical frames of reference 

were sought. Anderson's (1982) theory of skill acquisition 

describes the stages of skill acquisition which eventually 

lead ta expert status. This theory postulates two phases of 

knowledge acquisition: an initial declarative phase in which 

factual knowledge is gained and which is represented in a 

propositional network of facts; and a procedural phase, 

where the acqu~red knowledge is applied in performance. 

A review of the empirical literature suggests that the 

nUIT~er of years of experience and professional practice in a 

given doma~n is the most overt and objective defining 

characteristic of an 'expert'. For instance, in a study 

designed to compare procedural differences between expert 

and novice map readers, Thorndyke and Stasz (1980) included 

in their expert group a retired officer who had an ent~re 

career of map-reading experience, an Air Force pilot who 

relied on his map-reading skills on a daily bas~s, and a 

scientist who was also an amateur cartographer. In 

addition, aIl three subjects were teachi~~ ~~~-reading to 

new recruits at the time the experiment took place. 

S imilarly 1 Egan & Scht'lartz (1979) used skilled electronics 

technicians with over twenty five years of experience 

working with various types of electronic circuits in their 

exploration of memary for symbolic circuit drawings. others, 
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such as Simon and Simon (1978), and Larkin, McDermott, 

simon, and Simon (1980), used expert subjects with strong 

mathematical backgrounds and wide problem solving experience 

in their respective studies on the physics problem solving 

skiiis of experts and novices. 

Expert participants in investigations on writing and 

revision have also been selected from among professionals. 

For instance, in a study on the role of revision in the 

writing processes of skilled and unskilled writers, Sommers 

(1980) included experlenced professional writers such as 

journalists, editors, and academics. Breuleux (1987b) used 

professlonal journalists in his investigation of the 

planning processes of expert writers. Sirnilarly, Faigley & 

witte (1981) utilized the data produced by writers wlG, 

journalistic and publishing experience in developing their 

taxonomy for anaIyzing revision. Beach (1976), and Hayes 

et al., (1987) used professional editors with teaching 

experlence as judges ta rate revised drafts, and experienced 

writing teachers who had also performed editing tasks, in 

their endeavor ta develop a new model of the revision 

process in written composition. 

Following the precedence set by the cited studies, the 

criterion established for participation in the current study 

was that subjects have a minimum of at least eight years of 

teachiIlg andl or professional experience in the particular 

domain (i.e., microbiology or instructional design). Based 

on this requirement, and after an initial contact to assess 
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availability, two lists of eight experts in each, 

Microbiology and Instructional Design, were developed. 

These lists consisted of eight microbiologists who were 

teaching Beginning Microbiology to students in the Health 

Sciences, and p~ofessional Instructional Designers whose 

specialization was the development of instructional 

materials for various training programs. Three names were 

randomly selected from each list and designated as the 

participants of this study. 

Method of Data Collection 

Tc investigate performance in a problem solving 

situation, Newell & simon (1972) and Faigley, Cherry, 

Jolliffe, & Skinner (1985) have suggested several data 

collection techniques. These include concurrent 

think-alouds, retrospective and introspective interviews, 

and stimulated cueing. 

While aIl of these techniques can produce rich 

qualitative data, concurrent verbalizations, or 

thi~k-alouds, and subsequent analysis of protocols are 

thought to be particularly appropriate for describing 

complex problem solving tasks su ch as revision (Flower & 

Hayes, ~977; swarts, Flower, & Hayes, 1984, p.65). As a 

componen~ process of writi~g, revision is a complex task 

because the successful completion of the task cannot be 
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gauged at the start of the task, nor can it be broken down 

inte well-defined hierarchical steps. Since the evaluation 

task in this study was aimed at soliciting rev~sion comments 

from the subJects, it was decided that the think-aloud 

methed would be a suitable means of data collection. In 

addition to think-alouds, it was decided that retrospective 

interviews would immediately follow the think-aloud 

sessions. The purpose of the retrospective interview was te 

provide subjects with a second chance ta elaborate on issues 

',.;hich they fel t had not received adequate attelltion during 

the think-aloud session. The volume of the data depended 

upon the quallty of comments forwarded by the experts during 

the formative evaluation task. These data were used only te 

ease the process of coding the segmented protocols. 

In a thjnk-aloud session, sUbJects are required to 

verbalize everything that passes through their mind during 

the performance of a task. (See Appendix III.) The choice 

of the think aloud method was made with an awareness of sorne 

of the criticisms exte~ded toward protocol analysis in 

general, and think-alouds in particular. For exarnple, Black, 

Galarnbos, & Reiser (1984) have asserted that this method 

interferes with the writing process, resulting in 

compositions which are inferior in quality and less 

extensive than if they were written in silence. Similarly, 

Cooper & Holtzman (1985) have contended that the verbal 

reports of subjects fail ta reveal any of the writing 

processes which are, by nature, quite complexe 
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These criticisms, hewever, seem ta be minor cansidering 

the intent of this particular study. Based on comparative 

studies of subjects performing a task in think-aloud versus 

silent conditions, Ericsson & Simon (1980 and 1984; Hayes & 

Simon, 1974 ) concluded that althaugh verbalization may 

impede the speed of performance, it does not change the 

structure or course of the cognitive pracess. 

Regarding the strength of this technique in bringing 

thoughts ta the surface, Ericsson & Simon (1980 and 1984) 

have asserted that a subject 1 s verbalization may not be a 

completely open window to the internal mental processes, but 

it can display sorne of the averall processes, which are 

utilized at the time of performing a task. This access is 

expedited by the degree of expertise. An expert can have 

almost immediate access to domaln information that lS 

relevant to the particular task at hand. Ericsson & si~en 

(1984) have suggested that acquiring expertise involves 

developing a vqry systematic way of sorting and storlng 

information. As a result of this unique fi1ing system, Hhen 

specifie knowledge is required to either solve a problem or 

to answer a question, the relevant information is quickly 

retrieved. 

Having censidered these advantages and disadvantages, 

and given the fact that the experimental task did not 

require generating new text, ner revising onels own writing, 

the thin:~-aloud method of data collection was selected for 

the current study. 
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Pilot Testinq 

In order to discover and overcome any potential 

logistical obstacles and ta ensure a smooth data collection 

procedure, a pilot test was planned and carried out. This 

pilot study was identical to the projected study in all 

aspects of the methadology with the exception that the 

participating subjects were limited ta one expert per group. 

Both subjects had over eight years of professional 

experience in their respective fields. Data from the pilot 

study were used to develop the coding scheme for the present 

study, and were not included in the actual study. This 

coding scheme is described in the 1 ~ ,ethod af Analysis 1 

section. 

Procedure 

Experimenta~ Task 

The experimental task required that subjects rely on 

their expertise to revise a unit of instructional text on 

microbiology. subj eets were direeted ta revise the text to 

the point where they felt the materials were suitable and 

ready far publication and use. It was stated that any 

changes made ta the text would be acceptable as revision 

with the exception of the entire rewriting of the text. 

subjects were asked ta write their comments on the text 
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itse1f, or on an attached b1ank sheet of paper. 

While evaluating the text, subjects were also required 

to think aloud, verbalizing everything that passed through 

their minds. AlI verbal utterances produced during this 

period were recorded. While the actual performance was not 

timed, it was noted that the activity took anywhere between 

one hour and one and one half hour for each individual. 

Developrnent of Task Description 

The task description was prepared in several stages. It 

was initially written by the experimenter anà revised based 

on comments from three fellow doctoral students who had had 

extensive writing and editorial experience with 

instructional materials. The revised version was then given 

to two university professors, and two undergraduate students 

for comment. Subsequent modifications were based on 

the elicited comments. These included stating explicitly 

what was meant by 'revision' and elaborating on the think 

aloud task. (See Appendix l for the Task Description). 

Material 

The stimulus text used for the experiment was extracted 

from the draft version of a sel f-instructional module on 

Microbiology which had been developed for first year dental 

hygj ene students, "to help prepare the student to become a 

highly qua1ified entry-leve1 practitioner" (D.A.E. project, 

1978, pp. xv). The team responsible for the development of 
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the material comprised cantent experts, instructional 

designers, and evaluators. Of six units, only the third 

titled The Relationship of Microorganisms to Environmental 

Candi tians, Disease and Immuni ty was used for the study (see 

Appendix II). (The first two units comprised a Preface and 

an Introduction, and were not sufficiently specialized to 

make the content remote for the Instructional Designers.) 

The unit was twelve pages long. It consisted of eight 

pages of instructional text on environmental conditions and 

the role of rnicroorganisms in prod~cing dlsease. The text 

was prefaced with a set of objectives and was followed by a 

self-test of fourteen 'multiple choice' and 

'fill-in-the .. ·blank' questions. Also included was an answer 

key for the selt-test. 

The materials were deemed suitable for this experiment 

for two reasons. First, the specialized content made it 

feasible to ascertain that experts from ei:her group did not 

possess knowledge of the each others' domaln. Second, the 

text was ln draft form and suffered from numerous 

shortcomings such as typographical errors, poor spacing and 

layout, and inconsistency in format. These shortcomings 

made the reviewer task a realistic one. 

Subjects 

six experts were used as subjects in this study. Three 

were professionai instructionai designers and three were 

microbiologists. AlI six subjects had advanced degrees in 
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their respective areas. Four of the subjects, two in each 

of the groups had doctoral degrees, while the remaining two 

had masters degrees. Aside from academie qualifications, 

ail participants had considerable professional and/or 

teaching experience in their field: Of the three 

microbiologists, one was a university professer at the 

Pathology Department of a Canadian University, who had 

authored more than sixteen textbooks on this tapie. The two 

others taught beginning microbiology to college students , 

including dental hygiene students. Each subject's 

experience ln this capacity exceeded the preset erlterion of 

eight years. 

Of the three instructional designers, one was currently 

a university professer, and speeialized in developing 

self-lnstructienal materials for distance education. The 

second participant had been a university professor prior to 

forming a consulting company which specialized in the design 

and development of training materials and programs for 

business and industry. The third instructional designer had 

ever ten years of experience in developing and evaluating 

training materials for the private seetor. 

None of the subjeets within either group had specifie 

knowledge about the ether group's area of expertise. Each 

group was composed of two females and one male. Subjects 

were c~mpensated for their pèrticlpation in this study. 
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Experimental Procedures 

Preliminary Procedures: Prior ta inviting the subjects to 

participate in the study, the experimenter had conducted a 

telephone lnterview in which each potential participant was 

informed about the topic and purpose of the research, and 

was given a description of the experirnental task. Based on 

the pilot study, potential participants were also told that 

the task wouid require a maximum of two hours. 

Upon agreeing to participate, dates were arranged with 

each participant to carry out the study. At the appointed 

time, the experimenter met the subject at his/her office. 

After introductions, the experimenter proceeded by 

refreshing the participant's mernory about the topic and 

purpose of the research. 

Equipment: In order to record the verbalization of subjects 

during the course of the task, ~ Sony cassette recording 

device equipped with a separat~ microphone was used. The 

microphone was placed on the subject's desk. The 

experirnenter seated herself outside the subject's immediate 

viewing range and placed the tape recorder close to herself, 

where she couid monitor the ongoing recording and change the 

tapes as unobtrusively as possible. 

Procedures: Experimental sessions consisted of; a) an 

orientation ta the think-aloud rnethod, b) several 

think-aioud warm up exercises, c) the formative evaluation 

of the experimental rnaterials , and d) a retrospective 

interview. The initial orientation to thinking aloud was 
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planned because it had been previously established that 

verbalizing thoughts during a task was a novel activity ~or 

aIl of the subjects. Hayes et al. (1987) have compiled a 

number of questions that have been brought up by subjects 

while performing think-alouds. They have provided answers 

and examples for these questions and have used this text as 

a set of training materials for thinking aloud. Parts of 

this document were adapted and given to the subjects to read 

in preparation for the task. (These instructions can be 

found in Appendix III.) Following that, a short, recorded 

think-aloud performance tape, an example of a session, was 

played for the snbject. 

Newell and Simon (1972) have aiso recommended that 

subjects be acquainted with the procedure of think aloud by 

practising with several warrn-up exercises. One advantage of 

this activity, among others, is that it allows the SUbj2ct 

to become used to talking while thinking. (r'or a detailed 

explanation of the merits and logic behj nd the sllggest:ed 

exercises, the reader i5 referred to Newell and Simon, 1972, 

pp. 240-241). 

Two such exercises were included in this phase of the 

study. These involved two questions: one was ta name twenty 

animaIs, and the other was to report the number of windows 

in the subject's residence. These exercises provided an 

opportunity for subjects ta became acquainted with the 

think-aloud method and ta hear themselves perform a mental 

search process. 
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Upon completion of these two exercises, the subject was 

given the Task Description sheet and was asked ta read it. 

When finished, the subject was given another chance to ask 

any questions that remained unresolved regarding the 

procedures of the task. 

At this time, the experimenter reminded the subject 

that in the event of a pause exceeding ten seconds, she (the 

experimenter) would prompt the subject to think aloud. It 

was also reiterated that performance was not being timed, 

nor was the self-test included in the materials, to be used 

as a means of evaluating the subject's performance. 

The experimenter rernained seated out of the immediate 

view of the subject and followed the subject's progress on 

her own copy of the stimulus text. Where comments were 

elaborated inadequately or were postponed pending further 

reading, the experimenter mane a notation on her copy. These 

notations formed the content of the follow-up retrospective 

interview. The formatlve evaluation task was carrl.ed out 

srnoothly and was interrupted only lf the subject addressed a 

question to the experimenter. These interruptions, however, 

were few. Upon completion of the task, the subject's copy 

of the text and other used sheets of paper were collected. 

The retrospective interviews were not pre-structured. 

As mentioneè above, their course was directed by the types 

of comments which each subject had made during the actual 

evaluation of the ~ext. Thus their length varied. For 

instance, if during the task the subject said, "there's a 
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problem here, but let's see what they do about it later on", 

and then carried on without returning ta the noted problem, 

during the following retrospective interview, the 

experimenter probed the subject for further comments. Data 

from these interviews were only used as corraborative 

rnaterial. The completion of the interview marked the end of 

the data collection procedure. 

At the end, the subject was requested ta sign a 

Participant's Consent Forro (see Appendix IV) and was 

compensated for the time spent on the task. 

Methods of Analysis 

Transcription and parsing of Protocols 

The recorded verbalizations were transcribed verbatim, 

using a Sony Transcriber. Sections which were rEad from the 

text and the comments which were written, were incc..l:"porated 

into the verbatim transcrlption (hereafter referred to as ~ 

protocol). Transcripts were typed double-spaced, in a 

continuous format. Pauses were marked by a hyphen (-), and 

secti ~ îS which were read verbatim from the module were 

placed in parentheses, while comments written by the subject 

were underlined. (See Appendix Vl for a sample section from 

~ach participant's protocol.) 

Typically, transcribed protocols are parsed into 

segments or units which are then coded for subsequent 
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analysis. various methods have been recommended for parsing 

or segmentation. Speech bursts, temporal information, 

repetitions, and clauses are sorne of the suggested ways to 

segment protocols (Ericsson & Simon, 1980, p. 5, Flower et 

al., 1980). 

Transcripts of protocols from this study were segmented 

into clausal units since a clause contains sufficient 

information for making subsequent encoding declsions. The 

segmentation procedure used in this study was adopted from 

Winograd's (1972, 1983) system of clausal analysis which is 

in turn based on Halliday's (1967a: 1967b; 1968) systemic 

grammar. In this procedure, a tensed verb generally 

identlfies ô clausal un~t. However, there are sorne 

exceptions to this general rule. f~r instance, a secondary 

clause can also be considered a separate segment if it is a 

bound adjunct, that is, if it modifies another clausr ~nd is 

connected to that clause by a binder such as "if" 1 

"because", ,,~.,hile", etc. (For a detailed description, the 

reader is referred to Dillinger, 1987). Each segment was 

numbered and placed on a separate line. 

Protocol Codinq 

Tc code parsed protocols, it is essential that a 

scherne, established a priori, be utilized. This scheme has 

to be based on the terminology of the theory or model 

adopted in a given study (Ericsson & Simon, 1980; Swarts et 

al., 1984). As was discussed ea "lier, one original aspect 
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of this investigation was studying formative evaluation 

within the framework of Human Problem Solving Theory. Of the 

four major assumptions of this theory, the first suggests 

that "subject's beho."iour (in a problem solving situation) 

can be viewed as a s~arch through a problem space, 

accumulating knowledge about the problem situation" 

(Ericsson & simon, 1980, p. 263). The elements comprising a 

problem space include, a) an awareness of a problem 

element, b) a distinction between the current state of the 

problem and the goal state, c) a knowledge of how the 

current state mal' be transformed to the goal state, and d} 

knowledge of the scope of this operation. (Hayes and Simon, 

1974, p. 167) 

In formative evaluation terms, then, the elements which 

comprise a problem space include a) identifying a problem, 

b} establishing criteria for an acceptable out come (i.e., 

revised product), c) implementing change, and d) drawing 

upon knowledge sources to achieve the set goal. In 

translating these elements into coding categories, it was 

"essential to adhere to elements of the adopted theoretical 

model (Krippendorff, 1980, p. 75). 

The components of the coding scheme which have evolved 

from the elements of the problem s?ace as weIl as behavioral 

and cognitive task analysis of formative evaluation 

(Johnson, 1988; Ohlsson & Langley, 1985), were initially 

applied to the pilot data. Subsequent to this application, 

expansions and refinements were made. This scheme is 
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( presented in the next section. 

Major Co ding Scheme 

The major coding scheme of this study was applied to 

aIl the parsed segments. The entire system consists of 13 

categor1es which are first desr~ibed and then followed by 

examples from subjects' protocols. 

Text Related Categories 

1) Evaluation statements: 

The outcome of a comparison between the currently 

observed state and the goal s~ate, that is what the reviser 

thought ~he text ought ta be, was coded as an Evaluation 

statement (ES). By v1rtue of this definition, this category 

represented positive and negative comments (which did not 

explicitly state the source of the problern), expressions of 

preference, judgernent, internal feelings and observations, 

aIl expressed in the context of the subject's task 

repre3entation. 

- l don't particularly like it/ 
- you've qot a lot of white space here which is fine/ 

2) Problem Identification: 

As a specifie case of Evaluation statements, Problem 

Identifications (PI) contained explicit references ta an 

observed problem. 

( 
- again, l find the heading's really not well done/ 
- and right justjfied margin makes the question 

difficult to readj 
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3) Revision statements: 

Explicit text related changes intended to transform the 

current state to the goal state were coded as Revision 

Statements (RS). 

- there should be a comma after 'disinfect~on'/ 
- 'cross infection' should be hyphenated/ 

4) Knowledge statements: 

Expressions of personal knowledge, including both 

declarative and procedural knowledge, were coded as 

Knowledge statements (KS). These statements were often 

provided in addition ta, or in lieu of, a Problem 

Identification, or as a reason for suggesting a particular 

chançre. 

- l don't particularly like itj (ES) 
- most microorganisms especia~ly those chat cause 

disease don't require light at a~l/ 
- and the ortho tropes which do require light are not 

important in medical microbj.ology/ 

- that's true only ta a certain extent/ (ES) 
- but more importantly would be the virulence 

of the micro-organism, how severe, how 
effective is it in causing disease/ 

- so i t is more important to consider the property 
rather than the number of micro-organisms/ 

5) Text Knowledge: 

Comments representing Knowledge directly acquired from 

the stimulus text were coded as Text Knowledge (TK). 

- um, sa l can assume that cross-infection is not from 
your body/ 

- that's one type of chemical, but that's already in 
the stomach/ 
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6) Verbatim Statements: 

sections which were read aloud from the text were coded 

as Verbatirn statements (VS). 

7) Text Talk: 

Segments which referred to various parts of the text, 

but not in verbatirn format, were coded as Text Talk (TX). 

- sa there's a self test ta test these objectivesj 
- sa its gonna go into talking about those threej 

Task Related categories 

8) Task Talk: 

Reference to an activity which was currently being 

undertaken or to the set up of a short terrn goal was coded 

as Task Talk (TT). 

- l'm reading the introductionj 
let's see if they discuss this in the next section! 

9) strategy Talk: 

Reference to a course of action which was 

representative of actions normally undertaken by the subject 

in similar situations, but were not tied to the current task 

were coded as strategy Talk (ST). 

- I usually check ta see if the objectives match the 
textj 

- I like to get a sense of the material first, 50 .r' 11 
just skim through! 

Four categories captured the remaining segments. These 

included Dialogue (0) which encompassed questions addressed 
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ta the experimenter, and the experimenter's subsequent 

response: Boundary Markers (BM) (e.g., ok: um: uh): False 

Starts (FS)i and pnrelated Talk (UT). The ab ove mentioned 

thirteen categories allowed all segments of the protocols to 

receive mutually exclusive coding as has been recommended by 

Krippendorff (1980). However, the last four (D, BM, FS, BM) 

were ne1ther theoretically significant nor did they provide 

interesting information. Thus, they were excluded from the 

analysis. 

The application of this system ~o the verbal data 

rendered a manageable database that could be submitted to 

more detailed leveis of analysis. 

CI,dinq Reliabili t,y 

In qualitative research, the reliability of a system 

which is used to code, translate and interpret data must be 

ascertained before one can proceed to a meaningful 

discussion of results. The two types of reliability, 

reproducibility and stability, which have been identified as 

relevant to content analysis (Krippendorff, 1980: Weber, 

1985), were adhered to in this study. Reproducibilityor 

inter-coder reliability was established by assigning two 

independent judges, one of whom was the experimenter, te 

perform the coding of aIl segmented protocols. The coders 

used a cading sheet (see Appendix VI) which described 

categories in the scheme and provided a range of typical 

examples. To acquaint the second coder with the system, data 
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from the pilot study (which were not included in the 

analyses) were used as practice material. One protocol was 

coded by the second judge with the assistance of the 

experlmenter. During ~his practice period, arnbiguities 

regarding definitions were clarified and questions were 

answered. The second coder was then assigned the task of 

independently coding the protocols of the six subjects, 

relying only on the coding sheet. It was suggested that 

segments be double coded only if the~r exclusivity ~o one 

category could not be firmly established. The coder was 

compensated for perform~ng the task. 

Protocols coded by the two judges were th en compared. 

Overall inter-rater reliability was 89%. Reliability on 

Problem Identlfication, Evaluation, and Revision statements 

was 88%, 94%, and 95%, respectively. Segments which 

received double coding amounted to less than 2%, and did not 

include Evaluation, Problem Identification, or Revision 

statements. 

The second type of reliability, stability, that is the 

invariance in cnding the text over time was established by 

the experimenter who coded aIl protocols three times with 

one week and one month time lapses for each recoding, 

respectively. This procedure was carried out with 89% 

reliability the second time, and 87% the third time. 

-64-



Freguencies, Percentage Scores, and Descriptive statistic~ 

After ascertaining reliability in coding, a database 

was created by tabulat~ng the frequency of occurrence of 

each category per expert. Frequencies were th en converted 

into percentage scores, based on the total number of 

segments per protocol. A second set of percentage scares 

were calculated, excluding theoretically irrelevant 

categories, and repetitions. The lrrelevant categories were 

comprised of Boundary Markers (BM), False starts (FS), 

Unrelated Talk (UT), and Dialogue (D). The first and last 

segments ~n the example below represents a repetition. In 

this case both were coded as one Revis10n statement as they 

implied the saroe revision: 

- I woul~ eh definitely rewrite this/ 
- ehl 
- its a bit confusing/ 
- it doesn't say enoughj 
- its tao much and not enough at the same time/ 
- sa I would expand itj 
- I would rewrite/ 

However, when a statement referred to an independent 

aspect of change, it was tab~lated separately. In the above 

example, the two last se~ments s~ggest two types of 

ravisions: One is the addition of contant, and the other is 

a change in wording. These two were coded as two separate 

Revision statements. 

Descriptive statistics was applied to this database ta 

compare between groups means. 
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Minor Coding Schemes 

Classification of Evaluation, problem Identification, 
and Knowledge statements. 

While quantifying data did provide information 

regarding amounts, delineating ~he type of comments that 

were being prompted by the experts' particular expertise, 

depended upon a detal1ed content analysis of protocols. A 

secondary coding scheme was applied ta the four major 

text-related categories of Evaluation, Problem 

Ident~ficatlon, Rev~sion, and Knowledge statements. within 

each of these four categories, comments were classified as 

being related ta Content, Design, Presentation, and 

Pedagogy. This implied that comments which made reference ta 

the subject matter, were classified as content, chose which 

referred to instructional design heuristics were coded as 

Design, those which dealt with the physical appearance of 

the text were categorized as Presentation, and those 

evaluating the text in Itght of a potential learner were 

consldered to be Pedagogical. These areas reflected the 

range of expertise of the participants. 

since the reliability of this coding scheme had been 

established in a previous study (Saroyan and Geis, 1988), it 

was not deerned necessary to duplicate the effort. 

Descriptive statistics were applied to the data in 

arder to create a basis for between group comparisons. 
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Clas~ification of Problem Identification and Revision 
statements. 

In order to derive information on problem 

Identification and Revision Statements on a deeper level, 

these statements were analyzed according to a) the degree of 

specificity, and b) convergence and divergence. 

A: Degree of Specificity: The purpose of this analysis 

was to delineate the specifie features of text which drew 

comments from the subjects. It further allowed highlighting 

comments which were made more frequently, and those which 

were rare and idiosyncratic. Two cOffiprehensive listings of 

aIl comments genqrated by each subject regarding Problem 

Identification and Revision were created. Percentage 

frequencies of these commen~s were then tabulated in order 

to perform within group comparisons. 

B: convergence and Divergenc~: The purpose of thjs 

analysis was to determine the degree of convergence and 

divergence between and within groups on Problem 

Identification and Revision. A database was created by 

transferring onto a master copy of the stimulus text Problem 

Identification and Revision statements of the six subjects. 

(This text was segmented into naturally occurring sentences. 

See Appendix II.) The out come j~dicated a) segments which 

had received mutual Problem Identification and/or Revision 

statements; b) segments which had received mutual Problem 

Identification but different Revision recommendation, and c) 

segments which had received different problern Identification 

cornments, but similar Revision recommendation. 
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Classification of Revision statements. 

Revision statements were categorized according to two 

additional systems: a) by type and level of change, and b) 

by their components parts. 

A: Type and Level of Change: To establish a profile of 

the type of change, and to discern whether the revision 

suggestions were made on a local level, like novices, or a 

global level, like experts, an existing classification 

system was utilized. This system, which is often referred 

to ln the writing literature, is used to classify revision 

changes of expert and novice revisers (Bridwell, 1980; 

Faigley and Hitte, 1981; sommers, 1980) by addition, 

deletion, substitution, and rearrangement, and by the level 

at which change occurs. 

B: Revlsion Component: To determine the degree of 

elaboration of suggested changes, Revision statements were 

analyzed in terms of their constituent parts. Richard's 

(1986) proposed framework on "Knowledge of Action", was used 

as model for designating the components of a Revision 

statement. 

The components of a Revision statement were identified 

as an action, a result, and a rationale. To operatianalize 

this analysis, the following definitions were developed: 

Revision Action is marked by a non-specifie revision 

operator such as 'change', 'improve', or 'clarify'. This 

statAment suggests a change, but does not specify any 

details about irnplementing the change. Henee, in arder ta 
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arrive at the desired goal state, it is conceivable that 

several acceptable courses of action may be taken. For 

instance to implement a change one could add, delete, 

substitute or reorder content, or presentation. Revision 

Result, on the other hand, is marked by a specifie revision 

operator which limits the means of implementing the change 

to one particular method. This includes those revision 

suggestions which have been conveyed in writing as well 

those which have actually been spelled out or recornmended 

verbally. For instance, ffthis should really be in Fahrenheit 

rather than Centigrade"/ conveys a specifie change. 

Revision Rationale referG to the reason for suggesting the 

change. This reason, in turn suggests whether the motive for 

change is individual, that is based on personal like or 

dislike, or conventional and based on a particular model or 

heuristic. 

In the example below, the last se~ent is the 

rationale: 

- this would not destroy endos pore 5/ 
- and that should be empha5ized here/ 
- without it, it i5 incomplete/ 

Percentage scores across subjects were calculated for 

bath sets of analyses, and compxised the database for 

between and within group comparisons. 
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summaI.y 

The most significant aspect of the rnethodology of the 

current study was the developrnent of a theoretically 

qrounded coding scheme which could be effectively applied to 

verbal data generated during formative evaluation. 

Subsequent quantitative and qualitative analysis of the 

coded protocols provided a basis for between and within 

groups cornparisons. 
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CHAPT ER IV 

RESULTS AND DISCUSSION 

Overview 

In a descriptive, exploratory study, general questions 

are posed at the outset to guide the research. Howaver, 

data often produce results which are quite beyond the scope 

of the posed research questions. The significance of such 

finàings, in turn, is that they contribute ta future theory 

building and hypothesis generating and testing. 

The p~rpose of this study was to delineate the 

processes which content experts and instructional designers 

engage in during formative evaluation. Four direction 

giving research questions were posed at the outset of this 

study. These questions required a detailed recording of the 

performance of content and instructional design experts in 

formative evaluation of an instructional text, and the 

subsequent comparison between and within group members. 

Specifically, it necessitated that a) the elements 

comprising the problem space such as evaluation, problem 

identification, revision, and the processes and strategies 

used in formative evaluation be quantified and described, 

and b) based on the above data, comparisûns be made between 

and within the expert groups. 

This chapter comprises results pertaining ta the 
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( research questions followed by the ensuing discussion. The 

section concludes with a general discussion of the finding~. 

Between and within Groups Results 
and Preliminary Discussion 

The results presented in this section include frequency 

data on the categories, between groups mean data, within 

group percentages, and proportions of distribution of 

comments on Content, Des ign, Presentation, and Pedagogy. 

Mean Frequencies of Coded Categories 

As a first step, a database of freguencies of coded 

segments per subject protocol was created, and converted 

into percentage scores. (See Tables 1 and 2 in Appendix 

VII-A and VII-B.) A second set of percentage scores was 

tabulated by excluding repetitive statements and the 

categories which were theoretically irrelevant. (The 

irrelevant categories included Boundary Markers, False 

starts, Unrelated Talk, and Dialogue.) Percentage of 

frequencies is displayed in Table 3). 

The nine categories presented in this table, were 

either text or task related. Of the text related 

statements, Evaluation, Problem Identification, Revision, 

and Knowledge Statements were of primary importance because 

they comprised phenomena within the problem space which 

signified the outcome ot formative evaluation. The 
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remaining three, Verbatim statements, Text Talk and Text 

Knowledge were of secondary importance statistically, but 

significant qualitatively since they depicted the way in 

which the text was used by each subject. Task related 

statements included Task TalK, and strategy Talk, and 

represented the particular strategie processes of each 

subject. 

Table 3 

Percentage of significant categories by E~ert 

content Expert Instructional Designer 

l II III l II III 

Evaluation 25.4 11. 9 20.4 18.0 17.7 29.5 
Problem Id. 5.9 9.3 7.6 Il.5 17.7 12.3 
Revision 12.5 11.3 10.4 6.4 9.5 12.0 
Knowledge 12.2 31. 0 12.4 2.3 11.3 4.0 

Text Know. 2.0 0.0 1.7 7.8 6.3 2.1 
Verbatim 29.0 27.4 21.1 38.8 18.6 9.3 
Text Talk 5.9 2.5 7.6 8.3 9.3 5.5 

Task Talk 4.4 2.5 5.8 3.7 5.0 14.9 
strategy Talk 0.0 0.5 0.0 1.8 2.2 1.7 

TOTAL 334 193 458 216 439 794 
( # of segments) 

Figures 2 and 3 display the percentage of the frequency 

of occurrence of these nine categories by expert group. 
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The remainder of this section is organized around 

between groups means, and within groups percentage scores by 

the categories in the initial coding scheme. The first table 

presented for each category depicts between groups mean 

data. In the upper half of each table, mean group 

frequencies, and percentages, (and standard deviations) are 

presented. In the bottom half of the table, where relevant, 

the distribution of statements among the four subcategories; 

content, design, presentation, and pedagogy, is shawn as 

group mean percentages. Where relevant, more detailed data 

on idiosyncratic behaVlor of each subject are provlded. 

Text Related statements 

Evaluation. 

AlI expressions of internaI feelings, including 

judgement, opinion, and observations about the stimulus text 

conveyed within the context of the formative Evaluation 

task, were coded as Evaluation statements. Group results 

are displayed in Table 4. 

Table 4 

Between Groups Mean Data on Evaluation statements 

Content Experts rnstructional Designers 

-
X Frequency 76.6 117.3 
X Percentage (S. D. ) 19.2 (6.8) 21.7 (6.7) 

------------------------------------------------------------
x % Content 97.1 30.4 
X % Design 0.3 39.2 
X % Presentation 0.0 14.0 
X ~ 0 Pedagogy 2.4 16.2 
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The mean percentages of the two groups indicate that 

Evaluation statements cornprised about one fifth of the 

protocols. Between group disparity was more prominent in 

the proportions of evaluations statements representing the 

four categories of content, Design, Presentation, and 

Pedagogy. The interesting finding was that nearly all 

Content Experts evaluated only Content (i.e., the factual 

informatlon in the text), while the designers also evaluated 

othar aspects including design, presentation, and pedagogy. 

More slgnlflcant than the quantitatlve differences were 

the qualltatlve differences in the statements of the two 

groups. While the Content Experts' Evaluation statements 

represented either approval or disapproval of the factual 

information provlded in the text, or an observation of an 

existing sltuation (Figure 4), the Instructional Deslgners' 

also represented the degree to which the text adhered to 

certaln design criteria. 

100 

80 
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20 
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FIGURE 4, Type of Evaluation by content expert 
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The criteria or heuristics referred to in the 

evaluation of all three Instructional Deslgner included: 

1. Alignment between various parts of the text: 

a. objectives with text 

b. objectives with test items 

c. test items with text 

2. Validityand quality of objectives. 

3. Logical sequencing of tp.xt. 

4. Job-relatedness of content and examples. 

5. Matching level of content with entry behavlour. 

6. Adherence to presentation prlnciples such as: 

a. use of visuals 

b. use of headings 

7. Pedagogical value of: 

a. content 

b. test items 

c. the curriculum in general 

Adàitionally, the Instructional Designers partially 

based their evaluation on the success of the text in 

preparing the naive learner, in this case the subj ect, for 

the subsequent self-test. 

Within group patterns appeared to be fairly consistent 

among subjects. Tables 5 and 6 depict the individual data 

by expertise. 
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Table 5 

percentage of Type of Evaluation statement by Content 
Expert 

Content Experts 

l II 

Content 98.8 100.0 
Deslgn 1.1 0.0 
Presentation 0.0 0.0 
Pedagogy 0.0 0.0 

Table 6 

III 

92.6 
0.0 
0.0 
7.3 

Percentage of Type of Evaluation statement by Instructional 
Designer 

Instructional Designers 

l II III 

Content 7.6 56.4 27.2 
Deslgn 46.1 24.3 47.2 
Presentation 17.9 6.4 17.8 
Pedagogy 28.2 12.8 7.6 

The contrast between the two groups and the 

sirnilar1ties within group rnembers is apparent from the 

results presented in the above two tables. The evaluative 

comments of ail the Content Experts were overwhelmingly 

Content related, while aIl the Designers referred ta the 

four aspects of t~e texte Design issues appeared te be 

strangly favoured, in particular by Instructional Designer 
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(I) and (III). 

It is important to e1aborate on the eva~uations which 

were based on conventional criteria, because it suggests 

that contrary to sorne assertions (Baker, 1970; Deisler & 

MeNeil, 1960; Gropper, Lumsdaine, & Shiprnan, 1961; McEntie & 

Rivers, 1971), formative evaluation is not entirely based on 

intuition. The examples which are provided below, have been 

extracted from the instruetional designers' protocols, and 

they reflect LIe strong presen:.c of several heuristics in 

each subject's frame of referenee. 

Heuristics referred to by Instructional Designer (I) 

included: 

1) Alignment between objectives and the text. 

- first section must have to do with the second 
objectivel 

- we're sti11 on the same section that seems to 
subscribe to objective threel 

2) Alignment between test 'terns and objectives. 

- there's a self test to test the objectives/ 
- questions are within keeping of the kinds of things 

that objectives call for/ 

3) Alignment between test items and text. 

- questions are in the same order as the text/ 
- I assume this question could be answered when 
- reading 'Oxygen and Light'/ 

4) pedagogical value of the text. 

- people are not bejng asked to manipulate ideas but 
simply recalll 

- if someone asked me tomorrow, I think l would only 
remember a few thingsl 
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5) Arrangement and Presentation. 

- everything is of equal importance supposedly, 
visually, by inference/ 

Heuristics referred ta by the Instructional Designer 

(II) included: 

1) The quality of objectives (bath unit objectives and 

the objectives of entlre module). 

- l'd say people would have difficulty getting from here ta 
there/ 

- the objecclves listed here are relatively ok/ 

2) Alignmen~ between objectives and text. 

- diaoram of immunity system which relates back to the 
objéctive/ 

3) Alignment between objectives and self-test. 

- l guess the thing i5 that you've qat objectives here 
and you have a post-test that does seem to be 
getting at objectives/ 

4) Signlficance of visuals. 

- they [the students] may need prompts, eues, whatever 
you put into it ta make it more instructional/ 

- we haven't at aIL talked about audio-vi5uals/ 

5) Match between content and the entry behaviour. 

- l'm not sure if given students' entry behavior, their 
capabilities and things like that, that they'd be able 
to do that/ 
l guess they are assuming some basic knowledge here/ 

6) Job-relatedness of content and examples. 

- what we have here i5 content but not nece5sarily 
rela ted to specifies/ 

7) Pedagagical value. 
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- l wouldn't know if they'd know this stuff by 
looking at the exam/ 

- l understand what theY're taLking about but Just 
provide ease of access to the learnerj 

Heuristics referred to by Instructional Designer (III) 

included: 

1) Stating objectives in behavioural terms by 

using action verbs. 

- l like the way the objectives have action verbsj 

2) GraduaI progression of objectives from simple to complex, 

and from cognitive to applied. 

- ok, the objectives seem to move from sort of simple 
to complex in their sequence/ 

- they seem to go from more cognitive things to more 
application orientations; 

3) Alignment of objectives with the texte 

- 50 here is where it [resident micrnorganisms] cornes 
Upj 

- 50 going back to my List, cross infection was 
coveredj 

4) Alignment of objectives with test items. 

- they are really not beinq asked to define itj 
- theY're being asked to recognize a definition of; 
- l'm looking for its construction as related to the 

objectivesj 

5) Job-relatedness of content. 

- l'm thinking, gee, how does this relate to my worldj 
- l shou.ld be concerned about instruments that may have 

touched one patient and may be touching another; 
- l should be concerned with checking the temperature 

on my sterilization equipment/ 
- but wl1at do Icare about bugs/ 
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6) consistency in format. 

- now this format again/ 
- come on, let's be consistent here/ 

7) Pedagagical value of the material. 

- l'm suspecting that if this is for a new dental 
student, this may be a little bit threatening for 
them/ 

As mentianed earlier, assuming a 'naive learner's ' 

posi tion and consideL'ing performance on the test as a 

measure of effectiveness of the material was another 

dlstinct quality displayed by aIl three group members. Sorne 

exarnples from the protocols are presented below. 

and l' m in a panic cause I don' t know whether I have 
learned this informationj 

- sa now I know the difference between resident and 
transient microorganismsj 

- I understand what they are talking aboutj 

- I have no idea what it would mean/ 

- sa I find that l was able ta complete this exam with 
only 1 out of 14 without reading the textj 

In summary, while the quantitative profile of the two 

groups regarding Evaluation statements re:semble one anather, 

the qualitative attributes were strikingly different. The 

Evaluâ tians of the Instructional Designers 1 extended beyond 

the limited scape of the Content Experts' in that they were 

more global, were prompted by a set of design tleuristics, 

and were partially formed by approaching the text as a naive 
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learner. Wi thin group resul ts suggested consistency among 

both group members. 

Problem I denti fication statements. 

statements which explicitly described an inadequate or 

unacceptable feature of the text were coded as Problem 

Identification Statements. 

Group data on the Problem Identification category are 

displayed in Table 7. 

T'able 7 

Between Groups Mean Data on problem Identification 
statements 

content Experts Instructional Designers 

X Frequency 24.3 67.0 
X Percentage (S. D. ) 7.6 (1.7) 13.8 (3.3) 

------------------------------------------------------------
X % Content 96.2 32.0 
X ~ Design 0.0 27.9 0 

X ~ Presentation 1.8 23.9 0 

X % Pedagogy 1.9 15.8 

Two important results on group differences are revealed 

in Table 7. First, the mean percentage of Problem 

Identification Statements was higher for Instructional 

Designers than the Content Experts (X=13. 8% > X=7. 6%) • 

Second, the concentration of comments by the Content Experts 

was on Content issues, while those of the Instructional 
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Designers related to all of the four possible categories. A 

particularly interesting f inding in this area was the 

minimal number of pedagogical comments by the Content 

Experts. Such a finding is significant in light of the fact 

that each member of the Content Expert group had extensive 

experience in teaching the subj ect and was highly qualified 

to comment on the pedagogical aspect of the rnaterial. 

Interestingly, it was the Instructional Designers who 

generated comments which were more dernonstrative of a 

coneern for the potential user. (X= 15.8% V2rsus X=l. 9) . 

The qualitative difference observed in the Problem 

Identification staternents suggests that each type of expert 

may have assigned different meaning to their role as a 

reviewer. The two Task Description sh~ets given to each 

group differed in one aspect only, which indeed rnay have 

been crucial in the role interpretation. One group was 

addressed as "Content specialist ... knowledgeable about 

dental hygiene students", and the other as "Instructional 

Designer [s]". It appear that the Content experts viewed 

their role as a 'specialist l , and the Instructional 

Designers as a 'generalist'. 

Within group variability on Problern Identification 

appeared to be greater among the Instructional Designers 

than the Content Experts (X=7. 6 %, s. D. 1.7 versus X=13. 8 % , 

S. D. 3.3). Tables 8 and 9 Jisplay the proportion of types of 

problems identified ;':'y each of the rnembers of the two 

groups. 
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Table 8 

percentaqe of Type o~ Prob1em Identification by content 
Expert 

Content 
Design 
Presentation 
Pedagogy 

Table 9 

l 

100.0 
0.0 
0.0 
0.0 

Content Experts 

II 

100.0 
0.0 
0.0 
0.0 

Percentage of Type of Problem Identification by 
Instructiona1 Designer 

Content 
Design 
Presentation 
Pedagogy 

l 

4.0 
28.0 
40.0 
28.0 

Instructional Designers 
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II 

56.3 
29.2 

2.4 
11.4 

III 

88.7 
0.0 
5.6 
5.7 

III 

35.7 
26.5 
29.5 
8.1 



--------------~-
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Of interest was the repeti tion of a defini te pattern of 

concentration on Content matters by aIl the Content Experts 

(Min.=88.7, Max.=IOO.O), while the percentage of comments of 

the designers indicated a distribution among aIl four areas. 

Nonetheless, only comments regarding Design were within 

close range (Min. =29.2, Max. 26.5). 

The difference among subj ects in both groups l:.ecame 

more acute when Problem Identification comments within each 

category were analyzed and compared on a more detailed 

level. Table 10 depicts the breakdown of Problem 

Identification statements by category and by specifie 

comments. 

-86-

-



Table 10 

Perc::entage of Beecific:: Problems by EXl2e rt 

Content Expert Instructiona1 Designer 

l II III l II III 

CONTENT 
· spelling 5.0 16.6 2.8 0.0 0.0 5.1 
• adequacy 40.0 11.1 31.4 4.0 30.7 10.2 
· accuracy 0.0 44.4 2.8 0.0 3.8 0.0 
· quality 0.0 5.5 2.8 0.0 0.0 0.0 
of examp]es 

· redundancy 10.0 5.5 5.7 0.0 0.0 2.0 
· terms 0.0 16.6 5.7 0.0 0.0 0.0 
· specificity 25.0 0.0 0.0 0.0 0.0 0.0 
· cons i s tency 5.0 0.0 5.7 0.0 1.2 1.0 
· clarity 15.0 0.0 20.0 0.0 12.8 9.1 
· sequence 0.0 0.0 2.8 0.0 ~.5 1.0 
• relevance 0.0 0.0 8.7 0.0 5.1 7.1 

DESIGN 
· objectives 0.0 0.0 0.0 0.0 8.9 7.1 
· alignment 0.0 0.0 0.0 8.0 11.5 11.2 
.poor design 0.0 0.0 0.0 0.0 2.5 1.0 
· inadequate 0.0 0.0 0.0 0.0 3.8 4.0 
practice/examples 

· needs asses . 0.0 0.0 0.0 0.0 2.5 0.0 
. link 0.0 0.0 0.0 4.0 0.0 0.0 
· organizatj on 0.0 0.0 0.0 12.0 0.0 2.0 
.link with 0.0 0.0 0.0 4.0 0.0 0.0 
previous knowledge 

· no rationale 0.0 0.0 0.0 0.0 0.0 1.0 

PRESENTATION 
.visuals 0.0 0.0 0.0 0.0 1.2 0.0 
.headings O.r: 0.0 0.0 20.0 0.0 0.0 
· format 0.0 0.0 0.0 8.0 1.2 13.2 
.space 0.0 0.0 2.8 8.0 0.0 0.0 
.margins 0.0 0.0 0.0 4.0 0.0 3.0 
• type face 0.0 0.0 2.8 0.0 0.0 5.1 
• consistency 0.0 0.0 0.0 0.0 0.0 7.1 
.cues 0.0 0.0 0.0 0.0 0.0 1.0 

PEDAGOGY 
· retention 0.0 0.0 5.7 12.0 1.2 0.0 
· instruct. 0.0 0.0 0.0 16.0 10.2 8.1 
qualityjvalidity 

TOTAL 20 18 

( 
35 25 78 98 
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The advantage of this type of detailed analy~is is that 

it depicts the specifie features of text which the subjects 

render opinion on. As the results indicdte, am0ng the 

content Experts only three tapies (i. e., ~;pelling, 

inadequaey of con-cent, and redundancy) were periodica1.1y 

referred ta by aIl three group members. Five aspects were 

mentioned by two, while the remaining problems were pointed 

out by on: y one subj ect. 

Among the Instru~tional Designers, only five problems 

including adequacy of content, alignment of parts, 

formatting, and the instructional validity of the rnaterial, 

were raised by aIl three subjects. Eleven lssues were 

referred ta by two, and another e1even by on1y one of the 

subjects. It must be reiterated that the identified 

problems did not necessarily refer to the same source. They 

merely represented the type of issues which were raised by 

these two types of experts. 

In summary, there was a greater degree of simi1arity 

within the êxperts groups than between the groups (Figure 

5) • 

120 

100 

roll 
t.:l 80 < 
1-< 
Z 

fa PEDAOOGY roll 60 u lB PRESENTA TlON CI: 
roll Il CESGl =- 40 

kl cam:NT 
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FIGURES. Type of Problem Identification by expert 
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The Content Experts appeared to associate problems with 

the content, in particular its adequacy, accuracy, clarity 

of expression, am ou nt of detail, and correct spelling. The 

Instructional Designers, on the other hand, appeared to find 

problems with not onJy the design, but also the content, 

presentation, and the pedagogical value of the text. 

Consistency in performance patterns of both groups 

dirninished when problem Identification was compared at a 

deeper level. Figures 6 and 7 display the distinction bath 

between and within groups. 
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( Revision statements. 

A Revision Statement constituted a preferable 

alternative to a particuldr aspect of the current text. 

Overall group data on Revision statements and percentage 

distribution by category are presented in Table 11. 

Table 11 

Between Groups Mean Data on Revision statements 

Content Experts Instructional Designers 

-X Frequency 37.3 52.6 
X Percentage (S.D.) 11.4 f1.0) 9.3 (2.8) 

------------------------------------------------------------
X % Content 
X % Design 
X % Presentation 

92.8 
0.0 
7.0 

28.7 
50.0 
20.7 

As in the previous two categories, the me an percentage 

of Revision statements was nigher for the Content Experts 

- -than the Designers (X=11.4>X=9.3). Distribution of 

recommendations among the four categories resembled Problem 

Identification in that the majority of suggestions by the 

Content Experts related to content, while the 

recommendations of the Designers applied to Content as weIl 

as Design and Presentation. Recommendation on pedagogical 

improvements were absent from both group members 1 protocols. 

This pattern was fairly consistent with the problem 

Identification statements of the Content Experts. The 

absence of such recommendations in the Instructional 
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Designers' protocols may have been due to the fact that 

these experts simply did not know how to remedy some or the 

problems which had been identified by them. The duplication 

of the 'specialist' and 'generalist' role lends further 

support to the assertion that the reviewer role was 

interpret2d differently by the merobers of each group. 

Within group variability on Revision Statements was 

greater among the Designers than the Content Experts. 

(X=11.4, 5.D.=1.0 versus X=9.3, S.D.=2.8). Tables 12 and 13 

display information regarding the individual proportions of 

comments by the two expert groups. 

Table 12 

Percentaqe of 'rype of Revision by Content Expert 

Content Experts 

l II III 

Content 95.2 100.0 83.3 
Design 0.0 0.0 0.0 
Presentation 4.7 0.0 16.5 
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Table 13 

Percentage of Type of Revision by Instructional Designer 

Content 
Design 
Presentation 

1 

0.0 
85.6 
14.2 

Instructional Designers 

II 

59.2 
21.4 
19.0 

These results indicate that the majority of 

III 

26.9 
43.1 
28.9 

recommendations of aIl three Content Experts were in the 

Content area, although two out of three subjects aIse had a 

small percentage of comments on Presentation. The 

recommendations of the Instructional Designers, referred to 

aIl three aspects, except Instructional Designer (1) whose 

recommendations were net related te Con~ent at aIl. The 

range was smailest on Presentation (Min. 14.2, Max. 28.9), 

and greatest on Design (Min. 21.4, Max. 85.6). Nonetheless, 

the mean percent of Revision cemments was greatest on Design 

matters (X=50.3 versus X=28.7 and X=10.7 for Content and 

Presentation, respectively.) 

When the Revision statements of the subjects were 

compared on a deeper levei in order to identify those 

recommendations which appeared to be favour~d by each 
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subject, there was less consistency and more idiosyncratic , 
" - tendeneies aeross aIl the subjects. These data are 

presented in Table 14. 

Results indicate that only two specifie 

recommendations, sp'.üling, and the adequacy of content were 

shared by aIl three Content Experts. six were mentioned by 

two of the three subjects, and five, by only one subject. 

consistency among the instructional designers was equal1y 

minimal. Only two recommendations were shared by aIl three 

Designers (i.e., adding a meaningful structure, and a 

summary) 1 while eleven were made by blO, and twelve by Oilly 

one subj ect. 

-
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Table 14 

(" Percentage of sQecitic Revisions 

Content Expert 

l II 

CONTENT 
.speIIing 2.3 27.2 
.punctuation 0.0 13.6 
.tense 0.0 4.5 
.adequacy 40.4 13.6 
· relevance 28.5 36.3 
.redundancy 0.0 4.5 
.cIarity 7.1 0.0 
.sequencing 14.2 0.0 
.quality of 2.3 0.0 
examples 

DESIGN 
· obj ec~:i ves 0.0 0.0 
.aIignment 0.0 0.0 
.addition of 0.0 0.0 
self test/practice 

.addition of 0.0 0.0 
summary / overv iew 

.addition of 0.0 0.0 
examples 

.logical dey. 0.0 0.0 
· hierarchica1 0.0 0.0 
organization 

.proximity of 0.0 0.0 
text with diagrams 

.meaning fuI 0.0 0.0 
struct.ure 

.bite-size 0.0 0.0 
presentation 

.rationale 0.0 0.0 
· consistency 0.0 0.0 
· j ob-related 0.0 0.0 

PRESENTATION 
.visuals 0.0 0.0 
.headings 0.0 0.0 
· format/ layout 0.0 0.0 
.space 0.0 0.0 
· highllghting 4.7 0.0 
.print density 0.0 0.0 

TOTAL 42 22 

{ 
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by: EX12ert 

Instructional Designer 

III l II III 

2.0 0.0 0.0 5.2 
2.0 0.0 0.0 1.0 
0.0 0.0 0.0 0.0 
9.5 0.0 11.9 13.5 
0.0 0.0 28.5 0.0 
4.1 0.0 0.0 0.0 
4.5 0.0 l4.2 4.1 
2.0 0.0 2.3 3.1 
8.7 0.0 2.3 0.0 

0.0 0.0 0.0 ~' • 2 
0.0 7.1 0.0 5.2 
0.0 0.0 7.1 11. 4 

0.0 14.~ 4.7 1.0 

0.0 0.0 0.0 4.1 

0.0 21. 4 4.7 0.0 
0.0 14.2 0.0 4.1 

0.0 14.2 0.0 2.0 

0.0 14.2 2.3 4.1 

0.0 0.0 2.3 0.0 

0.0 0.0 0.0 2.0 
0.0 0.0 0.0 1.0 
0.0 0.0 0.0 1.0 

4.1 0.0 11.1 0.0 
0.0 7.1 0.0 2.0 
0.0 0.0 2.3 6.2 

10.4 7.1 0.0 3.1 
0.0 0.0 4.7 14.5 
2.0 0.0 0.0 3.1 

48 14 42 96 

1 

i 
1 

___ 1 
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In summary, results on Revision statements suggest that 

the Content Experts and the Instructional Designers made 

different types of recommendations fo~ change. Revisions 

were mostly limited ta Content for the forme~ group and more 

general for the Instructionô~ Designers (Figure 8). 
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FIGURE 8. Type of Revision Statement by expert 

A r~peated pattern of results among the subj ects in 

each group, lend further support to the 'specialist' role of 

the Content Expert, and the 'generaiist' role of the 

Designers. Consistency was greatly reduced when specifie 

change recommendations were compared across subjects. This 

information is summarized in Figures 9 and 10. 
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Knowledge statements. 

Knowledge statements represented procedural or 

declarative knowledge of the expert reviewer. More often 

than not, Knowledge statements appeared either in 

conjunction with or in lieu of problem Identification 

statements in crder to substantiate a detected weakness in 

the text. Alternatively, they functioned as a Rationale for 

the proposed revision. Table 15 displays the between groups 

rnean data on Knowledge statements. 

Table 15 

Between Groups Mean Data on Knowledqe statements 

content Experts Instructional Designers 

X Frequency 50.3 29.3 
X Percent (S. D.) 18.5 (10.7) 5.8 (4.7) 

X % Content 96.4 38.1 
X % Design 0.0 15.3 
X ~ Presentation 0.0 5.6 0 

X % Pedagogy 3.5 40.7 

As the results indicate, the me an percentage of 

Knowledge Statements is considerably higher for the Content 

- -
Experts (X~18.5 versus X=5.8). The pattern of distribution 

among the subcategories observed in problern Identification 

and Revision Staternents, was also present in Knowledge 

statements. While it was expected that the Content Experts 

( wou Id refer to declarative knowledge in arder to 

-99-



substantiate their comments, it was an unexpected finding 

that the Instructional Designers would also resort to 

Content and Pedagogical Knowledge for the same reason. 

Within group data on this category are presented in 

Tables 16 and 17. 

Tabl.e 16 

Pereentage of Type of Knowledge statement by content Expert 

Content Experts 

l II III 

Content 100.0 100.0 89.4 
Design 0.0 0.0 o.ù 
Presentation 0.0 0.0 0.0 
Pedagogy 0.0 0.0 10.6 

Tabl.e 17 

Pereentage of Type of Knowledge statement by Instructiona1 
Designer 

Instructional Designers 

l II III 

Content 20.0 58.0 36.3 
Design 20.0 8.0 18.1 
Presentation 0.0 8.0 9.0 
PE!dagogy 60.0 26.0 36.3 
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As is apparent, Knowledge statements of aIl the Content 

Experts were overwhelmingly subject matter related, while 

those of the Instructional Designers were drawn from other 

demains, namely content, design, presentation. pedagogy. Of 

particular interest is the fact that none of the 

Instructional Designers hesitated to rafer te domain 

knowledge in order to support their point of view. 

In summary, the profile of the category based en which 

goals and criteria were set, changa implemented, and scope 

of the operation monitored, suggested the fallowing: ~he 

body of knowledge for the C:ontent Expert was :iomain related, 

while for the Instructional Designer, it ~~s mainly the 

Instruct~onal Development Madel. Figure Il sumillarizes the 

proportion of type of Jmowledge across subjects. 
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Text Know1edqe. 

Segments which represented knowledge acquired from the 

text, were caded as Text Knowledge. Group data on this 

category are presented in Table 18. 

Table 18 

Between Groups ~~an Data on Text Knowledqe 

Content Experts Instructional Designers 

X Frequency 5 20.6 

X Percent (s. D. ) 1.2 (1.0) 5.4 (2.9) 

Results Indicate that the proportion of Text Knowledge 

was higher for the Instructional Designers than the Content 

Experts. This finding was expected as Text Knowledge 

represented knowledge acquired fram the stimulus text, and 

it was the designer group that was not familiar with the 

subject matter. 

Table 19 depicts within group results on this category. 

Table 19 

Percentage cf Text Know1edga by E~rt 

(I) (II) (III:) 

Content Expert 2.0 0.0 1.7 

Instructional Designer 7.S 6.3 2.1 
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Oespite a l1ighe.c variability among t:he Instructional 

Designers (Min. ~.l, Max. 7.8), the presence of this 

category in aIl three subjects' protccoJs, coupled with 

points of OCCULrence of these statements in the protocols 

suggest thac the interaction of the designers with the text 

also comprised a learnlng component. In other words, Text 

Knowledge statements appeared when the subject attempted to 

answer the self-test questions by referring ta information 

acquired from the text. Performance on the test, which 

suggested the amount learned, indirectly provided a gauge 

for evaluating the material. 

Verbatim statements. 

This category represented those parts of the stimulus 

text which were reproduced verbatim, and it comprised large 

portions of almost aIl subjects' protocol. Group data on 

this category are presented in Table 20. 

Table 20 

Between Grol~Mean Data on verbatim Statem8nts 

Content Experts IDstructional Designers 

-
X Frequency 82.3 80.0 
X Perc:ant (S. D. ) 25.8 (4.1) 22.2 (15.0) 

( 
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Although me an percantages among the two groups did not 

differ greatly, the standard deviation of the Instructional 

Designers was considerably higher t.han t:heir counterparts. 

within group results are presented in Table 21. 

Table 23. 

P~rcentaaa of Ver~atim statement by Expert 

CI) (II) (III) 

Content Expert 29.0 27.4 21.1 

Instructional Designer 38.8 18.6 9.3 

Resul "Cs confirrn that there was d closer range Hl the 

perccntage scores across Content Experts than Instructional 

Designers (Min. 21.1, Max. 29.0 versus Min. 9.3, Max. 38.8). 

An interesting finding was that Verbatim staternents had 

different tunctions for each group. This was evident from 

the sequence of occurrence of these statements throughout 

the protocols. For the Content Experts, Verbatim statements 

served as dai.:.a input. In other words, all cOlll."llents, 

including Evaluation, Problern Identification, and Revision 

statements were always preceded by a Verbatim statement. 

Hence, a section wa5 read, and COI~ents were made in 

reference ta that section. Verbatim statements for the 

designers had a seccndary function. They represented a 

strategI of comparison. This implied that the text ,vas not 

necessarily read in sequence, but rather, sections from 
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various parts were read subsequent te one another in order 

to ascertain that the given information was consistent 

throughout, and sufficient enough to achieve the objectives, 

and perform w~ll on the self-test. 

Indeed, a greater variability in thR Verbatlm 

statements oi the Instructional Designers confirms t.hat 

dependence on input from the text varled among this group 

members. 

Text Talk. 

The category of Text Talk represented either a 

paraphrase, or reference to a specifie section of the text. 

Data on this c~tegory are presented in Table 22. 

/ 

Table 22 

Between Groups Mean Data on Text Ta~ 

Content Experts Instructional Designers 

X Frequency 20.0 34:.3 
X Percent (S. D. ) 5.3 (2.5) 7,7 (1.9) 

The :t'esul ts indicate that Text Talk comprised a higher 

percentage of the Instructional Designers 1 protocols. This 

out come suggests that the Content Experts, being familiar 

with the topjc, did not perceive it necessary te paraphrase 

the text for better comprehension. 

{ 
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Within group results for this catego~~ is presented in 

Table 23 • 

'l'able 23 

percentage of Te~t Talk by Expert 

(Il (II) (IXI) 

Content Expert 5.9 2.5 7.6 

Instructional Designer 8.3 9.3 5.5 

The summary of results pertaining ta Text Talk, 

Verbatim statements, and Text Knowledge are presented in 

Figure 12. 
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Percentage of Text Talk, Verbatim Statl!ments. and Text Knowledge 
byexpert 
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Task Related categories 

Task Talk. 

Segments referring to action or performance we~e codeà 

as Tasl<. r 'lk. Specifically, they included: a) the 

verbalization of the activity that was being carried out; b) 

a statement requesting a short terw goal rnarked by a 'let's 

see if ... ' phrase;' c) rnetacognitive or self-directed 

question, intended to g~ve direction to the subject's 

subsequent action (e.q., 'where was 17). Group data on lhis 

cateqory are presented in Table 24. 

Table 24 

Between Groups Mean Data on Task Talk 

Content Experts Instructional Designers 

X Frequency 
X Percent (S.D.) 

15.6 
4.2 {1.6) 

49.6 
7.8 (6.1) 

Results indicated a larger roean percentage representing 

Task Talk for the Instructional Designers (X=7.8>X=4.2). 

within group results dre presented in Table 25. 

Table 25 

Content Expert 
Instructional Designe't" 

(I) 

4.4 
3.7 
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The information conveyed by Task Taik statements aiso 

suggested that the performance af each group was based on a 

distinctIy different frame of reference: one, the domain, 

and the other. instructional design heuristics. 

SpecificaIly, tîsks verbalized by the Content Experts 

included a search for definitions or elaborations of 

concepts. The designers' TaRk Talk made reference ta 

alignment between ports, conslstency in presentation, the 

presence of adequate number of exarnples, self-test 

questions, and summaries. 

st.rategy Talk. 

Performance related statements \.,hich refer:,,:,ed to a 

routine course of action~ as QPpcsed 'la an activity which 

was specifie ta this task enviranment, were coded as 

strategy Talk. These segments ~epresented sorne of the 

ac~ivities which the subjects undertook regularly as expert 

reviewers. Between group data dre presented in Table 26. 

Table 26 

Between Groups Mean Data on strategy T~lk 

Content Experts Instructional Designers 

X f'requency 
X Per~ent (S. D. ) 

0.3 
0.1 (O.2) 

9.3 
1.9 (0.2) 

Table 27 contains within group results. 
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Table 27 

Percentage of strategy Talk by Expert 

(I) 

Content Expert 0.0 
InFtructional Designer 1.8 

(II) 

0.5 
2.2 

(III) 

0.0 
1.7 

While overall, strategy Talk did not represent a larga 

proportion of any of the protocols, the number was even 

smaller for the Content Experts. This, perhaps was due to 

the fact that the performance of the members of this group 

wac directly tied in with the text rather than governed by 

a partic~lar set ~f ~euristics. In contrast, the larger 

number of Strategy Talk comments by t.:he Instructi.onal 

Designers explicitly referred to Evaluation strategies 

prescribed by ~he Instructional Design model. This finding 

suggests that among designers, there is a degree of 

consistency on using the Instruc.tionaJ Design Model as a 

basis for formatlve evaluation. The sumt'1lary of results on 

Task Talk and strategy Talk are pr.esented in Figure 13. 

CE(I) CE(II)CE(I11) mm !D(lI) rD(IIl) 

FIGURE 13. 

o TASK TALK 
Il STRATEGYT. 

~ercentage of Task Talk, ~nd Strategy Talk by expert 
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convergence and Dive~gence on Problem Identification 
and Revision statements 

In this section, results on convergence of problem 

Identification, dnd Revision statements across subjects will 

he presented, and will be followed by a discussion. These 

data which are presented in Table 28, demûnstrates the 

fr'E::quency with which a) the same problem is identified, b) 

different prohlems are identified for the saffie se~nent, c) 

similar revision recommendaticns are made for the same 

problem, and d) different revision recommendations are made 

for the same problern. 

The nurnbers in the first column of Table 28 correspond 

to those seg@ents of the stimulus text (Appendix II) on 

which two or more subjects have commented. problem 

Identification and RevisIon statements are depicted by white 

and black shapes, respectively. Repetition of id~ntical 

shapes and colours in a row indicate convergence. 

Results relating to the proulem Identification of the 

subjects are presented in Table 29. 'Ratio' represents the 

number of subjects which made a cOlmnent (left hand numbers 

refer ta Content Experts and right hand ones ta Tnstructional 

Designers). 
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Table 28 
Convergence in Problem Iden~ification and Ravi~ion by"'Expert 

j5eg.Num. CE(i) CE(li) CEQU) 
j 

10(1) ID(II) 10(111) 
1 4-25 Dili 0 0 o. - --t--------t-- ~-

15-20 oe O. 
22 Il ~A 
f---

: _F_ o. 24 

25 ~Â 
27-31 

: 0 f 
6.Â 

~ 
1 

lA. ~ 1 -
1 35 0 

37 Il oe oe -
38-40 0 0 • Il 

Dii 1 
41-44 

47-50 • f..>. 
• 1 

.. oe OH 
50 0 Â -1 
51-53 0 L\.Â o. • - -
64-65 • • ~-

0 oe o. !:lA. 72 
1 

• L 

74 oe .. oe 1 oe 
(1 ~ -

75 1 • ~- --t • 76-82 • 
82 ... 011 
93-94 011 ., • --
96 j" Il O. 
100 + Qe 0 
110-113 t~~-I-°· ~. OB --
114-116 o. J oe --
~ 0 6- oe o. 
1':4-125 " 0 
1a3 0 oe oe o. 
13) 0 08 0 o. 
1:I} 0 0 ,6.C 1 

n __ 

1-----

1:Il Il 
~. -
145-146 " • 
147-148 14 ~Â. 

·151 oe 0 oe 
1S2 0 0 

Uf156 
Â 011 

173 0 • 
-111-



Table 29 

~etween GrouRs Convergence and Divergence on problelll 
~dentitication 

Total Ratio 
1/1 1/2 2/1 3/1 

Corlvergence 9 3 1 4 1 
Divergence 5 1 1 0 3 

Points of convergence between the two groups on Problem 

Identification were on lnadequate content, typoqraphical 

errors, insufficient or redundant information, and poor 

spacing and for.matting. Divergence was brought forth by the 

Content Experts' concentration on content matters and the 

designers' on overall inadequacies. 

within group conve1::gence Vias overall higher among trle 

Content Experts (8)5) (se8 Table 28). Interestin~ly, in 

bath groups. only one problem was ref~rr~d to by all three 

subj ects. Among the Content EXpElrts r two concurred on 

problerns regaràing erroneous and inadequate con-cent, 

typographical errors l wordiness. and improper use of terms, 

while two of their counterparts agreed on inconsistencies 

between the text and objectives, erroneous or unclear 

content, and poor formatting. 

Divergence was slightly lower arnong the Con.tent Experts 

(3<4). Disagreement v.as mainly due to the degree of 

specificity of the identified problem. For instance where 

one subject designated peor heé:dings as a problem, the other 
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( highlighted overall inconsis~ency in structure and 

presenta tian. 

Convergence and Divergence on Revision statements 

Between group resul ts regarding convergence on Revision 

Statements are presented in Table 10. 

Table 30 

Bet""een Grou12s Convergence and Divergence on Revision 

Total Ratio 
l/l 1/2 2/1 3/1 2/1/1 

Convergence 10 8 0 1 1 0 
Divergence 12 7 3 0 1 1 

Aspects on which there was convergence across groups 

included rearrangement, correction of typographical errors, 

addition of content, substitution of the format, and 

adherence ta one format. Disagreement arose from tendencies 

on the part of the Content Experts ta focus on local 

revision suggestions and for the Instructional Designers to 

make global revision suggestions. 

Within group convergence was higher among the Content 

Experts (6)3) 1 al though convergence among aIl three 

Designers was more frequent (3)2). Point.s of agreement for 

the Content Expert group included correction of 

typographical errors, addition of content, and substitution 

( of terms. For the Instructional. Designers, they included 
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! substitution and addit.ion of content and self-tests» 

wi thin grcup divergence \Aras aIse) higher among the 

Content E:>cperts (5)2) < When either problem Identification or 

Revisior. \-las considered as an Index for assessing 

convergence, there was a slight increase in the total nlllnber 

of times where either groups or ind1viduals converged. 

These data are presented in 'rable 31. 

Table 3l. 

Between and wi thin Groups Convergence on PrQblem 
Identification an~ Revision 

Total Subjects 

Between Groups 
wi th in Content Experts 
Wi thin Group Instructional 
Designers 

13 
12 

7 

4 

3 

3 

5 
5 
1 

2 

5 
7 
6 

These results reiterated the point that each exp&rt 

group focussed on different feat,ures of the texte Even 

within groups, the number of times which group members 

agreed on a particular instance, was lnfrequent when it was 

comp~red with the frequency data on Problem Identification 

and Revision (see 'f'ables J_ and 2 t Appendix VII). 

Revision statements 

Type and Level of Revision. 

In arder to classify Revision statements by the type 
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and level of change, the classification system utilized by 

Chomsky in qroup translormations, and which is typically 

referred to in writ.ingjrevision research, (e.g., Faigley & 

Witte:, 1981 ~ SOlT'..n1e:!:'s f 1980), was selected. This system 

categorizes revis ions according to the type of change 

(addition, de] etion, su.bstitution, élnd rear.t'étngement), anà 

the level of change (~ocal and glcbal). Local, ais a called 

"surface" change (Faigley & Witte, 1981) is comprised of 

most copy-editing conventions and other changes which leave 

meaning intact. They are generally contained wlthin the 

word ot' sentence level. Glob<:l.l or "text-base" changes may 

have either minor or major overall consequences for the 

text, and may range fr~m adding new examples, to giving the 

text éUl entirely new direction. When revisions of subjects 

were classified with this syst~m, ~he following results 

emerged (Table 32). 

The results suggest that the Content Experts 

concentrated on one section of the stimulus text at a time. 

Their comments, were rnostly related to the factual 

information conveyed by the instructional texte The 

Designers, on the contrary, made global recommendations. 

This suggests that their scope of action extended beyond the 

section they ,.,ere addressing at any given time. The most 

C0mmon change recommendation appeared to be the addition of 

var~ous components ta the text in order to facilitate 

learning. 
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Table 32 

Between Groups Percentaq~ or Type of RevjsiQn change 

- . 
Content, 'E:xpert Instructional Designer 

LOCAL CHANGES 
X ~ 

<' Addition 45.1 26.9 
X % Deletion 9.0 1.0 
X % Substitution 34.8 3.7 
X % Rearrangement 9.3 4.3 

GLOBAL CHANGES 

X % Addjtion 1.3 27.7 
X % Deletion 0.0 2.7 
X % Substitution 0.0 Il.7 
X % Rearrangement 0.0 21.5 

Within group results are presented in Table 33. 

Table 33 

wi.thin GrouJLs--.!:lerc~ntage9 of T~e of Change 

Content Expert IDstructional Designer 

l II III l II III 

LOCAL CHANGES 
Addition 42.8 13.6 79.1 0.0 47.6 33.3 
Deletion 14.2 4.5 8.3 0.0 0.0 3.1 
Substitution 16.6 81.8 6.2 0.0 7.1 4.1 
Rearrangement 26.1 0.0 2.0 0.0 4.7 8.3 

GLOBAL CHANGES 

Addition 0.0 0.0 4.1 28.5 21.4 33.3 
Deletion 0.0 0.0 0.0 7.1 0,,0 1.0 
Substitution 0.0 0.0 0.0 14.2 9.5 11.5 .. - Rearrangement 0.0 0.0 0.0 50.0 9.5 5.2 

-
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These results confirm that group data represented 

individual data fairly. The Content Experts nearly always 

focussed on local changes while the Instructional Designers 

cornmented bath on tha local and global levels. 

Revision Statement Components. 

In order te assess the degree of specificity of the 

revision recommendation, these statements ';olere categorized 

as having a Revision Action! and Revision Result i and a 

RevisioD Rationale. Grou? rneans representing Revision 

statements which ranged from unspecified change te change 

which was explicit and included a rationale, are presented 

in Table 34. 

Table 34 

Between Groups Mean Data on Percentaqe of Revision 
components 

content Eçert Instructional Designer 

Action 7.9 9.4 

Action/ 11. 0 4.7 
Result 

Action/ 6.1 34.7 
Rationale 

Action/ 74.8 50.8 
Result/ 
Rationale 
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Resul ts suggest that the Revision statements which were 

most complete f ':.vere made m.ore frequently than those which 

were net explicit and/or did not contain a rationale. The 

inadequate elaboraticn on the remaining Revision stat:ements 

could have been due to the nature of the experimental task 

which required the subjects to think aloud. 

Within group results are presented in Table 35. 

Tal)le 35 

Within Groues Percentage of Revision statement cOMEonents 

Content Expert Instructional Designer 

l II III l II III 

Action 23.8 0.0 0.0 1.4.2 14.2 0.0 

Action/ 28.5 4.5 0.0 1.4.2 0.0 0.0 
Result 

Action/ 14.2 0.0 4.1 42.8 42.8 18.7 
Rationale 

Action/ 33.3 95.4 9508 28.5 42.8 81. 2 
Res1.ùt/ 
Rationale 

As evident, the same trend persisted across subj ects • 

With one exception (Instructioné.",l Designer II), the majority 

of the statements included a Revision Resul t, or a Revision 

Rationale. This pattern was particul arly prominent among the 

Content l:..xperts. This outcome could have been brought forth 

by the tendency to make revision recommen.dations on the 
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local lavel, and for a specifie problem. On the contrary, 

because the Inst.ructional Designers tended to make global 

recommendati ons, necessar11y their statements were less 

specifie. 

~ence of Coded categories 

The sequence of coded segments charted the processes of 

fOrITlative evaluat ion. (Three sections from eaeh protoeol 

are presented in Appendix V. This selection represents the 

beginning, the middle and the final portions of each 

protoeol. ) 

The observed proeesses are sUIllIi1arized belo\<l: 

CONTENT EXPERTS 

1. Begin by l'eading the first section; suspend 
reading; evaluate the read section. 

2. Use the text as a souree of information on whieh 
they comment. 

3. Restrict the range of Evaluation, problem 
Identification, and Revision statements to the 
preceding Verbatim statement, thus functioning 
on a local level. 

4. Maintain a consistent pattern throughout. Pattern 
consists of a Verbatim statement, followed 
E,,"aluàtion, Problem Identification and/or Revision 
statf'.!ment. 

5. Refer ta doma1n knowledge for setting up goals and 
criteria for formative evaluation. 
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INSTROCTIONAL DESIGNERS 

1. Bagin by reading or skimming the entire text before 
making any evaluative comment. 

2. Use the text as data input as well as for comparing 
content. 

3. Extend Evaluation, Problem Identification, and 
Revision statements te the entire text, thus 
functioning also on a global level. 

4. Begin by an overall evaluation of text, and end by 
summerizing aIl the recommendations deemed 
necessary. 

5. Refer to design and pedagogical knowledge for 
setting up goals and criteria. 

General Discussion 

The results of the current study suggest that there are 

differences between and on a general level, similarities 

wi thin group members. Disparities which were observed in 

both the outcome, that is the produc..:t, and the processes of 

formative evaluaticn, will be discussed in this section. 

Between Group Di~ferences 

The outcome of formative evaluation was depicted by 

four categories: Evaluation, Problem Identification, 

Revision, and Knowledge statements. Two findings were 

derived from the quantitative attributes of the data on 

these categories. One of the findings was that each expert 

group fo~~ed distinct task representations, and interpreted 

their role in formative evaluation in a unique ""Tay. The 
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Content Experts functioned as 'specialists', while the 

Instructional Designers behaved more like 'generalists'. 

The most apparent reason fo~ this tendency might be 

that formative evaluatl0n '::"s a familial:' task for an 

experlenced inst~uctional designer whereas it may be novel 

activity for a content expert. Instructional designers 

routinely engage in formative evaluation, sometimes 

independently and sometimes as coordinator and i~plementor 

of revision recommendations which are in turn collected from 

a team of experts (Bowler, 1978; Nevo, 1977; O'Donnell, 

1985). This routine, necessarlly, familiarizes them with 

the types of comments which specialists, including suoject 

matter experts, teachersjtrainers, and graphie artists 

render. In fact, numerous checklists published as iOb-aids 

for formative evaluators provide guidelines for addressing 

aspects of materials which extend beyond design expertise. 

(See Saroyan & Geis, 1988 for a list of 1009 items compiled 

from 48 such checkl ists . ) 

Content experts, on the other hand, are typically 

called upon as resource persans an~ are generally expected 

to comment on domain rather than design or pedagogical 

issues. Henee, in interpreting their task, they rely 

heavily Oll that aspect of their expertise for which they are 

u~ually consulted. 

It should be pointed out, however, that this 

'generalist' role is not necessarily superior to that of a 

'specialist'. Results from this study indicate that comments 
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made by the In~tructional Designers on content issues arose 

only wheH these subj ects found the described concepts 

unclear or inadequate. Other significant inadequacies, such 

as erroneous content were often missed. An example of this 

dispari ty was observed in the cormnellts made on one segmpnt 

by Content and Design Experts. Where aIl three Content 

Experts found fault with the usage of Fahrenheit instead of 

Celsius in an example within a "scientific text", and 

recommended the conversion of the unit, the instructional 

deslgner found the example very icrlsp' and effec~ive. Such 

evidence lends support to the assertion that ins~ructional 

designers do not necessarily identify the 3ame inadequacies 

in the text as content e~perts. They are particularly 

il~-equipped te identify erroneous content, and are 

therefore, unable to make appropriate revisions. 

This finding has signiflcant practical implications. A 

limited task representation on the part of the Content 

Expert may inhibit this type of expert from fulfilling 

requirements of a successful formatlve evaluatcr. 

Conversely, instructional designers as 'generalists', may 

and will attempt ta present facts and concepts in a 

systematic and consistent fashion, and may be able to make 

the text more appealing to the learner by rearranging the 

format, headings, and visuals. They may further be able ta 

identify complications in the narrative. Yet they fall short 

in specifying content errors and, moreover, are unable to 

fix them. 
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The stimulus text used in this study is a good example 

of a text which was ini~ially developed by instructional 

designers with sorne ini~ial input from subject matter 

experts. This product clearly dernonstrates that when facts 

are manipulated and presented as a discourse by 

instructional designers who do not necessarily possess a 

knowledge of the subject matter, they may get distorted and 

become unacceptable to the content expert revisers in a 

second round review. IIi forming a team of formative 

evaluators and projecting a budget for this process, the 

limitations of using only one kind of expert should be 

considered. Moreover, since the resul ts of this study 

indicate that members of either group tend to interpret 

their task in the same way and on a general level ~omment on 

similar issues! it may be more beneficial to have, for 

instance r one of each group instead of two members of one 

group in a formative evaluation team. 

Other evidence on group differences WaS observed in the 

qualitative aspect of comments generated by the members of 

each group. Disparity was wltnessed in Evaluation 

statements, problem Ident ification, and in the type of 

Revision statements. For instance, almost aIl of the 

Revision statements of the Content Exper:ts were local and on 

the word or sentence level, while those of the Il1structional 

Designers were also for the overall improvem<.mt of the text. 

The particular finding regarding RevIsion statements i5 

interesting in that, in a way, it resembLes other studies 
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which have compared revisions of expert and novice writers 

(Bartlett & Scribner, 1981; Flowe~ & Hayes, 1977; Markman, 

1977; NAEP, 1977; Sommers, 1980; Stallard, 1974). Th~y have 

concluded that when making changes, skilled revisers first 

ravise globally and then locally, while the unskilled, 

novice revisers attend to the word level. 

Resul ts of the current study Indicate that the revisioll 

of the Content Experts is similar to novices, while the 

Instructional Designers perform in a manner which closely 

resemble~ the expert reviser. As suggested earlier, it is 

possible that this difference is closely tied to the degree 

of experience in formative evaluation, i.e., review and 

revision. 

The data also pointed to the distinction between the 

two groups in the strategies they adopteci to perform the 

formative evaluation task. 'l'hree sets of strategies were 

identified as being representative of one of the two groups: 

a) content. versus heuristic driven strategy i 

b) sequential versus comparative s~rategy; 

c) 'expert' versus 'naive learner' strategy. 

A: Content versus Heuristic Driven strategy 

The results of several sets of data suggested that each 

of the expert groups depended upon a distinctIy different 

heuristic in guiding them through 'Che task. While the 

Con"Cent Experts based their evaluation on heur istics 

dictated by the domain, the Instructional Designers used the 
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Instructional Development (ID) model and the heuristics 

recornrnended by it to evaluate the texte Evaluation, problern 

Identification, and Revision statements suggested that 

Instructional Designers carry out their evaluation by 

assess~ng the degree of adherence of the 'text ta the 

prescriptions of the ID model. One major criterion in this 

evaluation appeared to be the alignment of various parts of 

the texte Another was the validity of both the course and 

lesson objectives in terrns of accomplishing the set goals. 

These standards coneur w~th reco~endations whieh have 

appeared in the instnlctional design literature regarding 

the developrnent of sound instructional rnaterial. For 

instance, Burkholdel':, (198)_-82), Choi et al., (1979), 

Merrill et al., (1979) have cited 'consistency' and 

, adequacy' as two of the most important att1."ibutes. other 

recornrnended cr~teria include: a) adhering to oresentation 

principles in order to enhance learning such as effective 

highlighting, b) maintaining consistency in typeface, c) 

avoiding right justification, and d) placing visuals within 

a close proximity to the text (Felker, Redish, & Peterson, 

1985; Hartley, 1978, 1981; Srnillie, 1985; wright, 1985). 

This finding 1s significant ln that it suggests that 

Instructional Designers function more on the basis of a 

system rather than intuition. Nonetheless, it also points 

to a disadvantage. Basing evaluation on consistency and 

adequacy presumes that the content is accurate and relevant. 

While it is interesting that despite the lack of domain 
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knowledge, aIl three Instructional Designers commented on 

this issue, it emphasizes shortcomings when it cornes to 

detecting erroneous or irrelevant content. Data on Task Talk 

and Strategy Talk aiso confirrned that the ID model had a 

direction giving fl.lnction for the Designers. The short term 

goals coded as Task Talk confirmed that Content Experts 

searched for definitions or ~laborations of concepts. The 

designers looked for such things as alignment between parts, 

consistency in presentation, and the presence of adequate 

number of examples, self-test questions, stmmaries and 

overviews. 

The near absence of Strategy Talk from the protocols of 

the Content Experts, and the verbalized strategies by the 

Instructional Designers clearly indicated that the latter 

group functioned on ~he basis of a system rather than 

reacting spontaneously ta the stimulus texte 

Additionally, a sequence or chain of Revision 

statements in the Instructional Designers' protocois 

confirrns that this group carried out their task on the basis 

of a plan, and not intuition. 

B: Sequential versus Comparative strat~~ 

Closely tied with the strategies discussed above is the 

way in which the stimulus text was used by each group. Data 

on Verratim statements suggest. that the Content Experts 

interacted with the text sequentially, thus using it as the 

source of data for fcrmative evaluation. The Instructional 
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Designers, on the other hand, used the text comparatively. 

This implie::i that the text was not necessarily read in 

sequence; but ra ther, sections from va:rious pa:rts were read 

subsequent ta one another in arder to ascertain that the 

given informat:i.on was consistent throughout, and sufficient 

enough ta achieve the objectives. 

C: Exoert ve~sus N~ive Learner strategy 

As discussed in the previous Dection, the Content 

Experts assumed a 'specialist' role as compared with the 

Igeneralist' role of the Instructional Deslgners. In 

addition, the latter qroup members assumed a secondary role 

as a naive learner, and attempted to study che content as a 

potentjal user would. In doing this, they strived to 

identify and anticipate the difficulties which a naive 

learner was bound to encounter. 

Severai sets of the data lend support: to this view. For 

instance, data on Text Knowledge which represents 

information gained from the text suggest that there Is d 

higher percentage of Text Knowledge statements for 

Instr~ctional Designers than for Content Experts. 

F'urthermore, as a response to the test questions 1 Text 

Knowledge statements appear only in the protocols of the 

Ins'tructional Designers. The Content Experts, on the other 

hand, evaluated questions nt their face value rather than 

usjng them as an additional scale for dssessing the 

effectiveness of the text. Finally, a number of the 
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Evaluation statements of the Instructional Designers 

represent an evaluatjon of personal performance on the test. 

This is also perceived as an indication that a successful 

performance on the test translates lnto a favourable, 

although indirect, evaluatlon for instructionaJ. designers. 

A Process Model of Formative Evaluation 

The processes observed in the fcrmative evaluation of 

Content Experts and Instructional Designers are quite 

similar to the revision processes of expert writers which 

was described in the Literature Review section. The Process 

Model of Revision, conceptualized by Hayes et al. (1987), 

(see page 24)~ can be slightly modified in order to describe 

the behaviour of the experts of the present study. 

Primarily, where Read is branchad out into Comprehend, 

Evaluate, and DJfine problems, the precesses could be 

modified to Comprehend , Compare and / or Evaluate to 

accommodate the strategy which typically the Instructional 

Designers appJied. Secondly, although Evaluation (as 

defined in this study, and more specifically Problem 

Identification are processes which necessarily take place 

before a modification is made, their verbalization may occur 

after the revision itself. For instance, after reading a 

text which contains a typographical errer, the subject may 

say: l'm going to change 'and' to 'an'/ the 'd' is extraie 

In such a case, the sequence of the processes presented in 

the model do es nct adequately represent the cbserved 
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processes. A more suitab1e sequence for the Procas ses is 

suggested in Figure 14. 

TASK DEFINITION 

PROCESSES 

Read to: 

Comprehend 

*Compare and/or Eva1uate 

Eval~ion li 
.positive 
.neqative <--> Problem <--> 

Identification 

KNOWLEDGE 

• Revision 

• action 
• resul.t 
.rationale 

FIGURE 14. Processes of formative eval.uation 

This sequence suggests that the verba1ization of any of 

the three types of comments cou1d be made immediately after 

interacting with the stimulus text. These comments are not 

bound in their sequence, nor are they mutually inclusive. In 

other words, Evaluation, problem Identification, and 

Rev isicn statements may be made any time, and may appear 

alone or in conjunction with either or both of the other two 

comments. The Knowledge component Qf the model adequately 
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represents the influence of the particular domain knowledge 

in setting goals and the criteria for an acceptable 

formative evnluation. 

within Group Simi1arities and Difrerences 

Resemblance among group members was observable in the 

strategies employed rather than the outcome of formative 

evaluation. In the latter instance, resemblance was confined 

to a superficial level. For instance, as a rule, the comments 

of the Content Experts were mostly Content related while the 

Instructional DesignerG commented on various ~spects of the 

text. 

On a deeper level, the disparity among group members became 

more apparent. As the data indicated, tl1ere was generally a 

higher range of ~ariabillty within the Instructional Designer 

than the Content Expert qroup. The Evaluation data suggest 

that the degree of dependency on various aspects of ID model, 

which by itself, was one common factor among the designers, 

varied among the three subjects, with about equal amount of 

concurrence between any two of the three experts. This was 

apparent from the different weighting on Problem Identification 

and Revision statements. The variety in the specifie comments 

in each of these two categories suggests strong idiosyncrëltic 

tendencies in addressing particular features of the textw 

C~nvergence data on Problem Identification and Revision 

sugges·: that nearly always the same erroneous or inadequate 

content was detected by the Content Experts. Similarly, 
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inconsistencies between the objectives and text or ~est items 

were pointed out by the Instructional Designers. However, 

other types of problems were Iess frequentIy detected 

unanimously. 

In sum, the results have helped define the processes of 

forma'Cive evaluation and have suggested that Content and 

Instructional Experts use differcnt strategies ta carry out 

this task. Furthermore, on a superficial level, there are 

similarities in the types of comments within expert groups. 

However, comments become less similar when analyzed on a 

deeper level. 

The conclusions drawn from the results and the 

implications of the findings will be presented in the next 

chapter. 
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CHAPTER V 

CONCLUSION AND RESEARCH AND PRACTICAL IMPLICATIONS 

Several conclusions are drawn from this study regarding 

the process as well as the product of formative evaluation~ 

On the basis of the qualitative data, the process of 

formative evaluation, as carried out by Content and 

Instructional Design Experts, can be described using the 

following terminology: Eva1uation, Prob1em Identification, 

Revision.. Knowledge st&tements, Text Ta1k, Verbatim 

statements, Text Know1edge, Task Talk, and strategy ~alk. 

Future data from studies which include other types of experts 

can ascertain whether or not this terminology is indeed the 

most comprehensive and parsimonious definition of the 

proc3sses of formative evaluation. 

previous research has purparted that rnuch of the 

outcome of formative evaluation is dependent upon the skill 

and intuition of the expert Instructional designer. The 

results of this study indicate that thjs statement is partly 

true. Specifically, it is argued that the Instructional 

Designers i performance is undeniably linked ta, and driven by 

the heuristics of the instructional design model. 

Furthermare, the performance of the Content Experts appears 

to be governed by domain knowledge. Bath sources of 

knawledge r in particular the design heuristics, pravide a 

point of reference to evaluate the stimulus text, and to 
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identify existing weaknesses. This results in greater 

consistency within group members in evaluation and problem 

identification. However, :!.rt making subsequent revlsion 

recommendations, the instructional design model does not 

provide revisi~n heuristics. Thus, when evaluations and 

problem identifications are translated into actual revision, 

within group differences are likely ta be more salient among 

instructional designers than among content experts. The 

strong rel iance on respective areas of expertise also seems 

to influence the selection of similar strategies to carry out 

formative evaluation by members of each group. 

It has been argued that there are further qualitative 

differences between Content Experts and Instructional 

Designers. Differences are more apparent in the Evaluation, 

Problem Identlfication, Revision, and Knowledge statements. 

More specifically, it is contended that: 

1- Content Experts generally conanent on content-):elated 

issues while Instructional Designers co:mment on other 

aspects, including the design, content, presentation, and 

pedagogical value of the text. This "specialist" versus 

"generalist" role confirms previous assumptions WhlCh have 

been made in the literature. 

2- Content Experts may, despite their pedagogical 

experience and familiarity with the target audience, refrain 

from commenting 0:1 the pedagogical aspect of the text. 

Conversely, it appears that Instructional Designers place 

emphasis on pedagogical issues and the needs of the potential 
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user. In fact, as obserl1ed in this study, instrl..lctional 

designers may assume the role of a 1 naive ] earner l, and may 

use this techn~que to evaluate the effectiveness of the texte 

3- Content Experts appear to direct their revision 

recornmendations to sections which they are currentIy 

evaluating: in other words, they revise locally. 

Instructional Designers, in contrast, do not seem to be bound 

to a specifie sec~ion. They tend to render recommendations 

for revision which are global in nature and have overali 

impll.cations. 

4- text features which seem to consistently draw the 

attention of Content Experts are: typography, ~edundancy, 

inadequacYf arobiguity of concepts and terms, and the 

appropriateness of examples. Instructional Desiqners, on the 

other hand, tend to notice weaknesses in the design, 

formatting, organization, consistency, instructional quality, 

and the appropriateness of the objectives and exercises 

within the texte 

5- the deqree of convergence on any Problem 

Identification and Revision comments, between two or more 

experts more (Content and Instructional Design) is less than 

25% of the time. 

6- as a group, Content Experts seem to converge more 

with their colleagues than the Instructional Designers do 

with theirs. While the former group is more likely to concur 

on comments regarding the inaccuracy or inadequacy of 

content, the Instructional Designers converge on issues such 
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as inconsistencies between various parts of the text, and 

paor formatting, 

Given the importanc~ of formative evaluation and its 

potential effect on the improvement of instructional text, 

the findings of this study have broad implications for future 

research as well as practice. 

The Vd::::t maj ority of the empirical studies en formative 

evall.lation have been product -or outcome-oriented. In order 

ta understand a phenomenon such as formative evaluation 

completely, it becomes evident fram results of this study 

that in addition ta the product, the processes of this 

activity also need to be characterized. The study of 

formative evaluation in a problem-solving context has also 

provided a model for future, theory based research in this 

area. The innovative application of the think-aloud method 

of data collection, and the development of a comprehensive, 

reJ.iable coding scheme, have possibly provided the necessary 

tools to pursue this line of research. Future replications 

of this study could add further credibility to this 

methodology. other investigations may introduce variations 

in terrns of types of experts or the medium of instruction 

used as the stimulus texte 

In the present study, an initial attempt was made to 

conceptualize a process model of formative evaluation. 

However, this model could be further tested and advanced with 

data from other eÀ-perts sources as they perform formative 

evaluation. 
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The detailed qualitative analysis of the data and the 

conclusions drawn herein, have potential implications for the 

practitioner who conducts formative evaluation. It has been 

concluded that content experts and instructional designers 

comment on different aspects ot the text. Furthermore, the 

exact nature of these corr~ents have been explicated. This 

information allows the practitioner to gain insight regarding 

the scape and linitations of cornments generated by content 

and instructional dGsigners j n a formati'/e evaluation 

project. It has further been contended that the jnclusio~ of 

both types of experts as a team is more likely te yield 

results superior to the separate lnvolvement oî each type of 

expert in the same project. This knowledge can reduce 

duplication in effort, can increase efficiency, and can yield 

an optimal product which i5 mutually ùcceptable. 

This study also has concluded that on a more 

microscopie level, the comments within groups 'ivill not be 

necessarily similar 0 This finding may raise this question 

for the practitioner: What is a viable number of experts from 

each group in order to elicit the most comprehensive set Clf 

co~~ents regarding problem identification and revision? It is 

important to remember that while comments vary greatly when 

examined on a very detailed levei, either set of experts, 

consistently comment on specifie issues. In practical terrns, 

several instructional designers or content éxperts will most 

likely coneur on gross inadequacies in the text determined by 

their frame of reference. Thus, in case of budget and/or 
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time restr1ctions, It wauld seem preferable to select 

evaluators representing different fields of expertise rather 

th an several from one group. 

Flnally, the potion that content experts with 

considerable teachlng expertise will not necessarily comment 

on the pedaqogical value of the text i5 a sobering finding 

which has far reachinq educational and practical 

implications. In past ênd present pLactice, rnany textbooks 

have been written and revicwed by subject ruatter experts 

alone. It has been argued that in arder to ascertain the 

pedëlgogical value of instructional ruateridls, it is eminently 

important ta consult with other source5 of expertise which 

are more sensitive towards the needs of the students, before 

the product is published. 

In sum, this study has descrined the processes of 

formative evaluation as observed in the performance of a 

review task by content and instructional design experts. 

Furthermore, it has emphasized the qualitative differences 

which exist between the two types of experts, and has 

identified and descr1bed levels on which experts are likely 

to convarge and diverge in their comments. 
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APPENDIX I-A 

DESCRIPTION OF YOUR TASK 

During the course of instructional matcrials 
development, it is suggested that materials be reviewed by 
various experts and potential learners to enha~ce the 
effectiveness of the final product. 

As a Content Expert who teaches microbiology and is 
knowledgeable about dental hygiene students, you are given 
the task of revising a section of the accompanying module 
which has been drafted for tirst year dental hygiene 
students in the united States. This section 1s the second 
unit and is called The Relationsnip of Microorganisms to 
Environmental ConditionlL Disease and Immunity. 

Revising i5 broadly defined as any of the changes you 
make exclue] ing the total replacement of the text. For 
example you may want to al ter the vocabulary, add or take out 
examples, change sorne of the content or presentation. 
Anything is acceptable. 

While you are revising, you are also asked ta speak your 
thoughts out loud so that your thought processes could be 
recorded. This technique is called think aloud and as you 
now know, it means verbùlizing out loud aIl the thoughts, 
questions, comments, strategies that go through your mind 
while you are performing a tasK. This does not rnean 
analyzing what you are doing; just amplifying your thoughts. 
Make sure you wri te in the changes you think are necessary 
and verbalize what you write. 

It is very important that aIl the revisions be clearly 
legible. If you happen to change your mind once you have 
already rev ised a portion, simply cross i tout w i th a single 
line and write in your new comments. Every comment you make 
is valuable to this research. Your revised text will 
represent a product that is ~onsidered a final dra!t by you. 

Thank you again for participating in this study and 

REMEMBER TO: 

WRITE IN AND VERBALIZE ALL YOUR REVISIONS 
THINK ALOUD AS Y~U REVISE 
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APPENDIX I-B 

DESCRIPTION OF YOUR TASK 

During the course of instructional materials 
development, it is suggested that materials be reviewed by 
vario~s experts and potential learners to enhance the 
effectiveness of the final product. 

As an Instructional Designer, you are given the task of 
revising a section of the accompanying module which has been 
drafted for first year dental hygiene students in the united 
states. This section is the second unit and is called The 
Relationship of Microorganisrns to Environmental Conditions, 
Disease an~ Immuni~. 

Revising is broadly defined as any of the changes you 
make excluding the total replacement of the text. For 
example you rnay want to alter the vocabulary, add or take 
out examples, change sorne of the content or presentation. 
Anything is acceptable. 

While you are revising, you are also asked to speak 
your thoughts out lGüd 50 that your thought processes could 
be recorded. This technique is called think aloud and as 
you now know, it means verbalizing out loud aIl the 
thoughts, questions, comments, strategies that go through 
your mind while you are performing a task. Thi~ does not 
mean analyzing what you are doingi just amplify .J your 
thoughts. Make sure you write in the changes you think are 
necessary and verbalize what you write. 

It is very important that aIl the revisions be clearly 
legible. If you happen to change your mind once you have 
already revised a portion, simply cross it out with a si~gle 
line and write in your new comments. Every comment you rnake 
is valuable to this research. Your revised text will 
represent a product that is considered a final draft by you. 

Thank you again for participating in this study and 

REMEMBER TO: 

WRITE IN AND VERBALIZE ALL YOUR REVISIONS 
THINK ALOUD AS y~U REVISE 
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MICROBIOLOGY RELATED TO STERLIZATION AND DISINFECTION Page 12 
ENVIRONMENTAL CONDITIONS, DISEASE AI\:D IMMUNITY CD 

INTRODUCT 1 ON Certain condltlons ln the envlronment 
promote growth of mlcroorganlsms whlle other 
condltlons actually slow growth or k1ll 
mlcroorganlsms @ Depending upon these 
condltlons, t~e mlcroorganlsms can produce 
dlsease ln humans or they can be reJected by 
barrlers proQlJced ~y the body @ 

------------------------
OBJECTIVES 

ENV IR ONMENT AL 
CONDITIONS 

1 .. Deflne and spell termlnology ® 
a 
b 
c 

d 
e 

f 

aeroblC ® 
anaeroblc© 
resldent & 
mlcroorganlsm® 
::.nfectlon ® 
autogenlC \..lD) 
Infectlon Û) 
envI ronment ,0 

'Ç/ 

9 
h 
1 

J 
k 
1 

Cl'OSS Infection W 
virulent E> 
lmmunlty--natural. ~ 
artlflClal. actlve-it0 
passive 
phagocytoslS@ 
portal of entry~ 
1 mm uni t Y --n a t u ra 1 @ 

2 List at least four types of envlronmental 
factors WhlCh affect mlcroorganlsms ~ 

3 DeSCT'lbe the role mlcroorganlsms play ln the 
process of Infect:on ® 

4 List and explaln the barrler the body has to 
Infection @ 

5 List the dlfferent types of Immunlty and 
glve and examole of each ~ 

6 Llst the pOints (portaIs) 
mlcroorganlsms ~ 

of entry of 

7 Descrlbe and glve an example of each method 
of dlsease ti"'anSmlSs10n ® 

2 
3 
4 
5 

The envI.-:-onmental condltlùns WhlCh 
the growth and multIpllcat10n 
mlcroorganlsms Include:~ 

type of 'OOd avallable. ~ 
mOlsture Iii) 
temp erature @ 
oxygen requlrements ~ 
amount Ol~ llght present\~ 

affect 
of 

It 1S lmportant to reallIE! that dlfferent 
mlcroorganlsms requlre varylng envlronmental 
condItions fo1' optimal growth. @ These 
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MICROBIOLOGY RELATED TO STEPLIZATION AND DISINFECTION Page 13 
ENVIRONMENTAL CONDITIONS, DISEASE AND IMMUNITY 

RELATIONSH IP TO 
STER ILl Z AT l ON 
AND DISINFECTION 

FOOD, MOI STURE, 
AND TEMPERA TURE 

OXYGEN AND 
LIGHT 

conditions become expeclally Important ln 
relatlon to sterlllZatlon and d1Slnfection. ® 

It 15 essentlal to know WhlCh of tnese en­
vlronmental condItIons can be controlled ta 
destroy harmful mlcroorganlsms and attaln 
sterlllzatlon @ For example, 1f we know a 
certaIn mIcraorganlsm requIres a temperature 
of 98 ta 100 degrees Fahrenhelt ta lIve, 
then ralsIng the temperatura sever~ degrees 
above thc:lt level may hll It ~ThlS lS 

essentlally what lS done durlng the 
sterlllzatlon process ® 
A pragrom ta control harmful mIcroorganlsms 
ln the dental offIce enVlronment canslsts af 
thos'2 sterllu:atlon methods WhlCh klll the 
most reslstant and harmful mlC:roorganlsms ® 

Mlcroorganlsms each have thelr own speclflc 
r e q, u Ire men t s Ao r t Il es eth r e e env Ira n men ta l 
condItIons '~Much research has been 
conducted to determlne the comblnatlons of 
these condItIons necessary ta malnta1n the 
Ilfe of harrnful mlcroorganlsms ® 
Sterlllzatlon often changes ane or aIl of 
these condltlons to klll the mlcroorgan1sm 
and thus make It harmless @ 

Oxygen S 
MlCroor~nlsms also dlffer ln the1r need for 
oJ.:4gen ~ AerobIC mlCT'Oorganlsms requlre 
aX4gen ln thelr e~Vlronment ln arder ta grow 
and mult1ply @ AnaerobIe mlcroorganlsms 
requlre an abse~c~ of oxygen ln thelr 
enVlronment ln oroer ta graw. ® In other 
'.!Jords, lf any oxygen 15 present \n the 
enVlronment, 
'.!J1l1 d1e @ 

b.l.gll ~ 

"::h e anaeroblc mlcroorgan 1 sms 

Mlcreorganlsms also dlffer ln the amaunt of 
llght they requlre to gr-ow and multlply @ 
Some requlre a great deal of llght wh1le 
ethers actually requlre darkness ta promote 
grou.lth @ 
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MICROBIOLOGY RELATED Ta STERLIZATION AND DISINFECTION Page 14 
ENVIRONMENTAL COND~TIONS, DISEASE AND IMMVNITY 

VIRUSES Vil'uses have val'ylng requil'ements fOT 
envlronmental condltions ln whir.h ta grow 
and multlply. @SpeclS:ic vlruses l'equire 
speclflc conditlons C§}One thing that ::'5 
essentlal te the growth of any Vlrus lS the 
fll'esence of sorne Ilvlng tlssue. ® 

-159-

-----------



MICROBIOLOGY RELATED TO STERLIZATION AND DISINFECTION Page 15 
ROLE OF MICROORGANISMS IN PRODUCING DISEASE ~ 

MICROORGANISMS 
IN THE BODY 

RESIDENT 
MICROORGANISMS 

TRANSIENT 
MICROORGANISMS 

TYPES OF 
INFECTION 

Sorne mlcroorganlsms are helpful to man and 
some are harmful.@rf; lS posslble that in 
some quantltles some mlcroorganlsms have no 
effect on the body, but ln larger quantltles 
may produce d1Seë'\SE' @he body varles ln lts 
response ta the pre~ence of mlcroorganlsms([V 

Some mlcroorganlsms are normally present 
UJlthlT1 the body ~These are known as 
resldent mlCiOOrganl:;ms@The oral cavlty 1S 
a gooo example of a part of the body where 
resldent m1croorganlsms may be found ® It 1S 
Important to understand that the resldent 
mlcroorganlsms normally found ln one 
person's mouth may be dlfferent from those 
mlcro~~anlsms found ln someone else/s 
mouth ~The resldent 1'T'1croorganlsms found ln 
the mouth may not be normally present ln 
other parts of the body ~ 

TranSlent mlcroorganlsms are not normally 
present ln the body @They are translent, or 
present temporarlly, ln the body@These 
mlcroorganlsms may be present ln the 
env~ronment or be the re~ldent 

mlcroorganl5ms from sameone eJ.Sl::"5 body@ In 
addltlon. mlcroorganlsms WhlCh are resldent 
to one ar~a of th~ body ma~be ~~anslent to 
another area of the body ~~ 

For example, ê.p.T'ta1n mlc~oorganlsrns are 
normalLu found on the flnger or are resldent 
the i" e ® l f Y 0 li i" U b 'J 0 u r ~ y e W 1 t h 'J 0 UT' 

flnger, some of the resldent mlcroC'rganlsms 
ma~ be trë\nsferred to the eye. where they 
are not normally found @They WOLJld then be 
cal12d translent m~croorganlsms and ln som~ 

J.nstances could cause dlsease@ 

Infectlon When a l'fllcroorg3nlsm enters the 
body, multlPlles, and causes a reactlon, 
thlS process 15 known as an Infectlon.~ 

Autogenous infectlon An lnfectlon 15 known 
as an autagenous lnfectlon when It 1S caused 
by a res~dent ~lCroorganlsm~!t lS usually 
the result ùf resldent mlcroorganlsms 
penetratlng lnto an a~~a where they do not 
normally r~Slde.@ For example, lf resident 

-160-



( 

( 

MICROBIOLOGY RELATED TO STERLIZATION AND OISINFECTION Page 16 
ROLE OF MICROORGANISMS IN PRODUCING DI5EASE 

FACTORS NEC ES­
Sp.RY FOR THE 
DEVELOPMENT OF 

mlcT'ûorganlsms ln the mouth penetrate the 
oral tlssues durlng an inJectlon of local 
anesthesla al.d cause an lnfechon, this 
UJould be known as an autogenous lnfectlon. ® 
Cross lnfectlon An lnfectlon 15 knoum as a 
cross Infectlon when 1t 1S caused by 
m1croorganlsms tl'ansferred from one persan 
to dnother @For erample, if you d1d nct 
wash yOUl' hands properly (or wear gloves) 
and a mlcroorganlsm -From yaur hand entered a 
pattent 's mouth and caused an Infectlon, it 
wauld be known as a cross In-fl~ctl[)n ® 
Car r..!-U g.i l n of I? C t l 0 n . A " car l' l e j" •• l S a 
person wno CarT'les or has present ln th~ 
body a dlsease-producll"'g mlcroorgan1sm, but 
does not exhlblt observable symptoms of the 
d 1 5 e a 5 e @Ho w e ver, the car r 1 e r c an t l' ans m l t 
the dlsease-produclng mlcroorganlsm and the 
d1sease to ëlnu other Indlvldual who may be_ 
suseptlble t~ the partlcular mlcroorganlsm ~ 
For exampl:?, an Ind1vldual may carry the 
m1craorganlsm that causes hepatltls and yet 
nevel' exhlblt the symptoms of the dlsease or 
every have hepatltls. @Wher. the carrler 
cornes 1nto contact wlth others (s)he can 
transmlt the ar.tual dlsease ta thE? ether 
Ind1Vidu:31s ® 

Several factors ar~ necessary 
opment of an llifectlon ® 

f~r the devel-

INFECTION 1 The mlcroorganlsm must ent~r 

sufflClent nlJmbers -@ 
the body 1'1 

2. The mlcroorganlsm must be vIrulent @ThlS 
means that lt must be capable of ùvercom1ng 
the body's defenses and capable of 
destroylng healthy tlssue. ® 

3 The bodl1 must be suseptlble to the dlsease.@ 
In other words, lf the body has developed 
lmmtJnlty ta the dlsease, lt wIll not be 
affected by the mlcroorganlsm @ 

4 The mlcroorganlsm must be 
through the ~reper route, or 
entry @ 
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MICROBIOLOGY RELATED TO STEHLIZATION AND DISINFECTION Page 17 
ROLE OF M1CROORGANISMS IN PRODUCING DISEASE 

PORTALS OF ENr.a.y 
'$-3(4) 
'--" 

FUNCTION OF 
BARR IERS TO 
Il\IFECTIOt~ 

CATEGORIES OF 
I3ARR l ERS 

MECHANICAL 
BARR IERS 

1 

...., 
"- . 
3 
4 
5. 
6 
7 
8, 

For infectlon te OCCUi', it lS necessary for 
tne ffilcroorganlsm te enter the body Vla an 
approprlate route @.These pOlnts, Oi" portaIs 
of entry, lnclude ~ 

the Ski~USUallY at the sIte of a cut or 
s c ra p e • ''il 
the reSDlratOi"y tract; ® 
th e or ,3 '1 ca" 1 t l.j; @ 
the nasal passages.~ 
the dlgestlve tract.~ 
th e genltourl®Y system,-@ 
th e placenta. q 
any sIte where trauma occurs § 
A mlcroorganlsm at one slte may nct cause a 
problem. but may cause an Infectl0n when lt 
enters at th~ approprlate portal or entry ~ 
For example, a mlcroorgùnlsm WhlCh causes a 
reSplratory Infectlon must enter through the 
~outh or nose te produce an InfectIon ln the 
lungs ~ 

'-...:./ 

In order to produce a dIsease or InfectIon, 
the mlcroorgan1sm must overccmp varlOUS 
barrlers on the body's surface or at the 
portaIs or entry @ The functlon of the 
barrlers, then. 15 ta prevent the 
mlcroorganlsms from enterlng the body and 
therefore pieven~ dlsease ~ 

The body has a number of dlfferent barrleTs 
whlCh pr~ent; mlcroorganlsms from produclng 
dlsease~ These barrlers may be categorlzed 
as 1) mechanlcal, 2) c:,emlcal, and 
3) PhYS10lo91C~ 

The human body 15 deslgned ln such a way 
that It a~:lvely and mechanlcall~ prevents a 
9 r e~ nu'., ber 'J f ITll CT' 0 0 r 9 an l S!Ti S f r· am en ter 111 9 
lt ~Thf: skJ.:1 1:; a good example of slJch d 

mechanl::al bèd"T'ler'& The cells 1(1 the top 
layer of ",kln are "tough" and prevent 
fille r 0 ù r 9 a n 1 5 m 5 f r 0 rn e n t e T' 1 n g the b 0 d Y • fll U c h 
llke the skI" of an oranQ~ protects the 
frUl t InSlde @ The body - aIse has varlOUS 
reflexes WhlCh provlde mechanl~al barrlers 
te mlcroarganlslT's @ EXdCT\p les of prCJtectlve 
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MICROBIOLOGY RELATED TO STERLIZATION AN~ DISINFECTION Page 18 
ROLE OF MICROORGANISMS IN PRODUCING DISEASE 

CHEMICAL EARRIERS 

PHYSIOLOGrC 
BARR IERS 

PHYSIOLOGIe 
BARRIERS 
PHAGCC'r'TOSIS 

PHYS r CJL::JG l C 
BARR IERS 
TEMPERATURE 
INCREASE 

PHYSIOLOGIC 
BARR IERS 
IMMUNITY 

reflexEs are the bllnk of an eye or a 
sn~ele @I3oth of these refl!?xes help ta 
prevent mlcrooroanlsms from enterlng ~he 
bcCiy 0 -

Tne second cat~gory of barrlers are chemlcal 
ln nature c.@VarIOIJS body flu~ds contaln 
IngredIents WhlCh destroy microorganlsm5.~ 
An example of thls type of barrJer IS the 
f IIJ 1 d k n 0 wn as 9 as trI C J U 1 ce, fou n d ln the 
stomach .@The ga~trlc JUlees c:ontr.lln certaIn 
chemlcals wInch help ta destroy 
ITJ 1 C r 0 0 r 9 a n 1 sm san d t h u S T' e S l S t 1 n f e c t 1 Q n .@ 

PhyS10logy 1S the SCIence that deals wlth 
the functlon of varlOUS parts and organs of 
llvlng organlsms @ 

PhYSIologIe ban'lers, the largest category 
of barrleT'S to lnfectlon, are the natural 
bar rIe r '" pro duc e d b Y no r ma l b Q d Y fun c t Ion @ 
These body functlons reslst the InvaSIon of 
mlcroor'ganlsms @ Thr-ee examples of 
physlologlC barr\ers are phagocytoslS, 
temperature lncrease, and lmmun1ty <@ 

PhagocytoS1S lS a natural defense mechan15m 
r n t h 1 S P T" 0 ces <; , c e r t a I n UJ h 1 t e b loCI d cel l s 
see\o: out dlsease-~roduelng mlcroorganlsms, 
surround them, and actually destrey them @ 

The bod4 aiso reacts te mlcToorganlsms by an 
lncrease ln temperature.Qi3)The proper temper­
ature lS needed by mlcroorganlsms ln order 
to grow and multlply @ When the body's 
t e m p e rat ure r l ses, m 1er 0 C. 9 an l sm 5 'l r e no 
longer able to g,.oll1 and ar@ :.Isually 
destroyed @ 

The bodlj's mast eomplex barr';g to mICT'O­

organlsms lS known as lmmunlty'~Immunlty lS 
a comrdex reactlon that reslsts 1nvaSlon and 
dlsease productlon abllity of 
m1croorganlsms~Immunlty may be broken down 
lnto the followlng categorles. ® 
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ROLE OF MICROORGANISMS IN PRODUCING DISEASE 

.. 

.L. 

II. 

NatuT'al 
1\ 

1 \ 
1 \ 

Natural 
Immunlty ûccurs ln certaln races and 
1 n div 1 d lJ aIs @ 

A. 

B. 

Race Sorne 
reslstant ta 
mlCrOOi'ganlsms 
dlsease5 @ 

lJl,dlVldual 

races 
c2rta.i.n 

tha t 

SornE' 

of people are 
dlseases and the 
prodlJce those 

IndlVlduals have 
som~th1ng ln thelr genetlc 
that makes th8 IndIv1dual 

structure 
naturally 

reslstant to certaIn dlseases @> 

Acgulred Immunlty 
conceptlon can be 

nature 8 
ImmunIty ac~ulred after 
natural or artlflClal ln 

A 

B 

Natural 
1. Actlv~ ThIS Imrr.unlty 1S acqulred 

by the attack or a dlsease ~ 
2. PaSSIve ThIS lmmunlty 15 

transrerred From mother to Chlld 
through the placenta durlng 
pregnancy @ 

Art 1 fIC 1 .3 l 
1 Actlve VaCCInatIon produces th15 

lmmunlty@ 13y Introduclng specifle 
mlcroorganlsms Into the body (ln 
small amounts) the body's Immune 
system IS actlvated ~ 
Pass~ Gy InJectlng a specIflC 
su b 5 tan c: e 1 n t 0 t Il e b 0 d Y 1 1 mm unI t Y 1 S 
pT'oduced for a shoT't perlod or tlme ® 

AcquIred 
1\ 

1 \ 
1 \ 

Race Indlvldual Natural 
1\ 

Artlflclal 
/\ 

1 \ i \ 
/ \ 1 \ 

Actlve Passlve Actlve 

Dlagram of Immunlty Systems 
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MICROBIOLOGY 
METHODS OF DISEASE TRANSMISSION 

INTRODUCTION 

OBJECTIVES 

DIRECT CONTACT 

INDIREC T CONTAC T 

INSECT CARRIERS 

DIFFERENCE 
BETtlEEN INSECT 
VEC TO RS A.J."ID 
I~SECT CA~RS 

la 

Microorganisms can be transmitted in three 
diffe rer~ t ways: @ 

*direct contact ~ 
*indirect contact ~ 
*insect carrier ~ 

After read!.ng 
the rela ted 
describe~he 
mlSSJOn. ~ 

this section and completing 
self-test, you will be able to 

methods of disease trans-

Direct contact is an immediate transfer of 
microorgaI'!lSmS ta ~ appropr iate por tal 0 f 
en try in to the body ~~An example or direct 
method of transmlss~n would be touching a 
contamlna.ted person.~ "Contamlnated", in 
this context, iTIea~s t~t the persan has the 
harrnful :nlcroorganlsm.@ Other examples of 
dIre~t transmlSSlon are kISSlnG, sneez~n~ 
cougnlng, talking, and sexual l~terCourse.~ 

Indirect. methoàs of transmISSIon Include 
vehicle-borne, vector-borne, and airborne.~ 

*Vehicle-borne. The mlcroorganism is 
transiTIltteà Vla contamlnateà materials 
or abJects (vehlcles) such i3.S toys, 
handkercniefs, sOlled clothlng, bed­
dIng, 3urglcal lnstruments, water, 
food, etc. <® 

*Vector-borne. :'his refers t.a SImple 
mecnanical carr:ers of dlsease sucn as 
crawll:1g or C·:'llng InSeCts. C§ 

*Airborne. ThIS In".Tolves aerosols 
(mInute partlcles) t~at are suspended 
ln the alr .@These aerosols are 
transferred to a SUL table oortal of 
en t: y throug n tne aH. ~ -

\:..:..;t 

Inseet carrlers provide a third method of 
transmisslon of mlcroorganlsms.@ A good 
examole of an insec t carr ie r is a certain 
specles of mosquito that i3 responsible for 
carrylng ~hE ffiIcroorganlsm that causes 
malarla.@ 

Insects may ~ classlfled as elther vectors 
or carrlers~) Insect carriers are those i~­
sect::; that carry speCl f.:c :nlcroorganlsms 
respanslDle for 
lnseet 'lec tor s 

speclflc lüseases, whlle 
:nav carr? a numoer of 

org anlsms due to thA 
in which t~ey live. ~ 

àlfferent klnas of 
unclean enVlronment 
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SELF-TEST 2 

1. 

A. 

B. 

c. 

D. 

E. 

2. 

3. 

4 

5. 

Name at least three 
conditions WhlCh 
miCT'Oorganlsms.~ 

of the 
affect 

rlve 
the 

enV1T'onmental 
grclJJth of 

MicT'oorganlsms WhlCh requlre ox~gen ln thel.T' 
called envlronment are 

What speclal envlronmental cond1tlons do YlrUSeS 
requlre that other mlcroarganlsms do not requlre 7 ~ 

Mlcroorganlsms normally present ln the body are 
knolJJn as 
mlcroorganlsms, whlle those WhlCh are temporary 
are known as 
mlcroorganlsms. @ 

When 
and 
a (n ) 

a mlcroorganlsm enters the body, multlplles 
cau ses a r P. a c t l 0 n, the pro ces S l S k n 0 wn as 

~ 
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SELF-TEST 2 

6. 

7 

8 

9 

a 
b 
c 
d 

A 

8. 

c 

D 

B 

c 

D. 

An lnfectlon caused by resldent ffilcroorganlsms is 
known as a (n) @ 

cross lnfectlon @ 
autogenous lnfectlon 
tranSlent lnfectlon 
CéiT'T'ler lnfectlon 

What .r our 
development 

factors are 
of lnfectlon' 

necessary for 
@ 

Name at least Hve of the \Hght portaIs oT 
dlscussed ln the module. @ 

E. 

F 

G 

H. -----
The s k l. n lS an example of 

barrier 
-l-n-f-~-c-t--l-o-n-.-~~-~~--·-----------------

~167·-
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MICROEIOLOGY RELATED TO STERLIZATION AND DISINFECTrot~ 
SELF-TEST 2 

Page 

10. 

11. 

12 

13 

14 

Cl 

b 
c 
d 

l~fllCh oF the Followlng lS n~t; eonsldC1ïed to be a 
physlologle barrler" @ 

gastrlC JUHe ~ 
pagoeytQSlS ~~ 
lmmun 1 ttj 1" 
body tt:mp erature \(.'1 

IndlvldlJals who have Si .eSl!;tanc", ta dlsease 
bec il use 0 f the' r Q e net l r:: s t r u r:: tUT' e h a v e wh a t t Y P e 
of Immun l ty·' @ 

Va cel rr c1 t l 0 n sai' 02 '. 0 n S l d E? l' e d t 0 b e 'I! ha t t 1,1 P e 0 f 
lmmun l tl4 -, @ 

Three metnods of dl sease transmlSSlon Include 
Insect carrler, 
and 

Alrborne 
an 

transmlSSlon 
examole 

transmlSS lon 

-168-

of mlcroorganlsms would be 
of thE' 

method of dlsease 



( 

MICRODIOLOGY RELATED TO STERLIZATION AND DISINFECTION Page 24 
ANSWERS TO SEl.F-TEST 2 

1. 

2 

3 

4 

5 

6 

7 

8 

9 

A food 
B. mOlsture 
C temperature 
D oxygen 
E. Il 9 h t 

See page 1.i:..1.3 

aeroblC, see page /3 

presence of llving tlssue, see page rr 

A 
[3 

C 
D 

A. 
E 
C. 
D. 

r e S l den t , t r ans l en t , s e e p age /S 

Infection, see page /S 

b, see page K 

sufflClent numbers of mlcroorganlsms 
virulent mlcroganlsm~ 
susceptlble persan 
proper portal of entrl.J of mlcroorganlsms 

See page & 

skln 
reSpll~atory tract 
oral cavlty 
nasal passages 

See page il 

E. 
F 
G 
H. 

InechanlCal. see page il 
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ANSWERS TC SELF-TEST 2 

10. ai see page A 

11. r.atural OT' lnherenti see page ICi! 

12. acqulT"ed, artl.ficlal, actlve; see page ft 

13. dlrect cQntact, lndlrect contact; see page ;JO 

14. indirect ~ontdct, se~ page :JO 
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{ APJ.?ENDIX III 

QUESTIONS SUBJECTS FREQUENTLY ASK ABOUT TALK-ALOUD 
PROTOCOLS OF THE WRIl'ING AND REVISION PROCESS* 

WlIAT 15 A TALK-ALOUD PROTOCOL? 

A protocol is a sequential recording of a personts 
attempt to perform a cask. Developed early this century, 
protocol analysis lS a powerful tool in educational 
research. In particular, the information captured in 
'talk-aloud' protocols enables the educaticnal researcher to 
construr.t detRiled models of human thinking prccesses, and 
in sorne cases ta stimulate these pro.::esses in a computer 
prograro. In short, protocols give the researcher a 'window' 
through which to look d~ otherwise invisible mental 
processes t.nat occur from moment te moment. We are 
concerned in this short explanation with talking~aloud 
pr.otocols of writers revising a text. Listed below are sorne 
more questions that subj ects of protocol expen.1nents ask. 

HOW 18 A TALKING··ALOUD PROTOCOL hADE? 

The procedure is really very simple. The researcher 
will ask you te talk-aloud while you are revising or 
rewriting a particular document, You are to say out loud 
what yeu are thinlcing, You are not to worry about speaking 
correctly, stopping in the middle of thoughts or sentences r 

etc., but you should try tu verbalize as continually as you 
can during the entire time you are at work. Pauses in your 
talk wlll naturally occur, but try te avoid them. If the 
researcher feels you are not talking often enough, he/she 
may prompt you. 

SHOULD l TRY TO EXPLAIN HOW MY WRITING PROCESSES WORK, OR 
HOW 1 WOULD USUALLY DO THIS TASK? 

Subjects who ask this question are usually trying to do 
the researcher' s work. t:hemsel ves, at the same time they are 
revlsing or rewriting. You are not to de scribe what you 
liwould 1 do, but only what you are actually thinking about at 
the time you are working. In fact, you are not ezpected to 
'analyze 1 your writing hdbits or creative processes at ail. 
You are not being asked ta 'introspect: 1, or to give an 
explanation or interpretaticn of your writing. You need 
only say what is on your mind at the moment. Conc.entrai:;JLon 
the task....Y,9u have been giv~~n, and simply s~V aloud wpatever 
occurs to you .. 
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HOW CAN A PROTOCOL CAPTURE HY THINRING PROCESSES IF l CAN'T 
SAY ALOUD EVERYTHING l AM THINKING? 

Of course, you will not be able t~ say everyéhing you 
are thinking when l'ou dre completing even a simple w't:' l. t lng 
or revision task. A portion of your thjnl~ing is lost and 
falls betwecn thG cracks. But almosL eve:r:-yt.hlng you do_say 
i5 valuable to the researcher. The amount of infcrmùtion 
retrieved from the talk-aloud method probably exceeds the 
ameunt te be gained bl' any ether research method C1..1rren c ly 
emploY'9d for the st.udy of how people write and revise, 
Moreover, y0ur transcribed protocol ie aIse stuaied by the 
researcher; your finjshed O~ revised te~t is also studied, 
and compared Tt/lU1 the talk'-alo1ld 'cranscript" By itself, 
your fin:i.shed text tel} s the researcher very little anout 
the processes you us(~d to creat€! the text. However, \'ihen 
your finished tex~ is 'matched' with the protocol 
transcript, the researcher has a much more Je~ailed plcture 
of 110\.1' your writing ând revising unfolded. Agaln: 
concentrate on thE: t..ask and O(L ,·jl1atevf~r you are cons9_l.QuS of 
as you VlQrk. Say alo,ud._ everyth ing that cornes ,.to_ !:nng. 

DOESN' T 'l'ALKING-ALOUD INTERFERE WITH MY THINKING, sa THAT l 
AM: NOT THINKING AND WORKING AS I NORMALLY WOULD? 

This question is often asked, and rightfully 50. IJc 1 s a 
very important question for researchers ta deal Wl th. At 
the present time, no one knows for certaln ~f talking-aloud 
does interfere with your t'h:i.nklng during problem-solving. A 
lot of research is presently be~ng conducted to find out, 
so far, researchers have been unable to find any strong 
evidence that talking-aloud interferes with thinking. Sorne 
research has even shown that, with very little prdctlce, you 
can solve the same problem in the same amount of tlme 
whether you are talking aloud or not. Talking loud can also 
improve decision-making, and many people talk to themselves 
when they write anywày. The first few minutes of a protocol 
may feel awkwarà, but wi th a li ttle practi ce this feeli ng 
will disappear and you wlll feel more comfortable. 

SHOULD I WRXTE AND TALK AT THE SAKE TlME, OR ONLY BEFORE OR 
AFTER I WRITE SOHETHING DOWN? 

You should talk as continuously as possible, whether you 
are writing or not. Sometimes you will find yourself only 
able ta say exactly what you are writing on paper. This is 
perfectly fine, 50 long as you donit pause too long between 
words. If you do, the experiruenter will prompt you. 
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SBOULD l TALK-ALOUD EVEN IF l AM JUST RE-READING WHAT l: IVE 
WRITTEN? 

Yes, you should. Avoid the temptation to mumble if, and 
when, you re-read your text. Even if you are skimming 
rapidly, and not re-reading sentences in their entirety, 
talk-aloud and make sure your voiee is audible and elear. 

* The above text is d'lplicated fJ::,om: 
Hayes, J. R., Flowsr, L. r Scl1rive~r, K., Strè.tnlan, J., and 
Carey, L. (1985). ÇO~Di~i~~~~_~in revi~iQn. (Tech. 
Rep. No. 12, Appendix B, pp. 1-3). Pittsburgh: 
Carnegie-Mellon Uni"J'ersity 1 Conununic:atjons Design Center. 

** Ericsson and Simon (1984) have mado a dist1netion 
between talk-alouds and 'think-'alouds. ThE:.'Y define the former 
as verbalization of thoughts which are encoded in verbal forro 
in memory. If, however: the encoding is in a different form, 
such as visual, they use the latter term to describc the 
procedure. In s1tuations when it is not clea.c which term 
describes the verbalizations better, they have used the term 
t.hink-aloud. To circumvent ambiguities, in the present 
study, all verbalizations are referred to with the more 
general term, think-aloud. 
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APPENDIX IV 

PARTICIPANT CONSENT FORM 

l AGREE TO PARTICIPATE IN 'rHE STUOY RELATED TO THE 

REVISION OF INSTRUCTIONAL MAl'ERIl\LS. l UNDERSTANO TF.....l>.'J' THE 

DATA WILL BE KEPT ANONYNOUS, EXCEPT WREN l REQUES'r 

INFORMATION FOR PERSONAL FEEDBl>.CK. l UliDERS rrAND THAT THE 

DATA HILL BE ONLY USED FOR THE PURPOSE OF RESEARCH ON 

IMPROVING AND REVISING INSTHUC'l'JONAL MATERIALS. 

NAME: ___ _ 

PARTICIPANT 

Dl\'IE: 
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Evaluation statements: 

APPEND:IX V 
CODING SCHEME 

The oU'ccome of a comparisol1 between the currently observed 
state and the goal state, that is what the reviser thinks 
the text ought to be, is coded as an ~valuation statement 
(ES) . By virtue of this defini tion, th.is category 
represents positive and negati ve comments (which do not 
explic~ tly st:.ate the source of the problem), expressions of 
preference, ]udgement, internal feelings and observations, 
all expressed Hl the context of the subject 1 s task 
representation. 

l Jan' t particularly like it/ 
you' ve qot a lot of wJli te space here which j s fine; 

Problem !dentification: 

As a speçific case of Evaluation statements, problem 
Ident.if ications (PI) contains explici t reference ta an 
observed prob lem. 

again, l find that the heading's really not Ivel1 
done/ 
and right justified margi.n makes the question 
difficult to read/ 

Revision Gtatements: 

Explicit text r,s.lated changes intended to transform the 
current state to the goal state are coded as Revision 
statements (RS). 

there should be a comma after ' disin':ect:ion ' / 
, cross infection' shou1d be hyphenated/ 

Knowledge statements: 

Expressions of personal knowledge, including both 
declarative and prccedural knowledge, are coded as Knowledge 
statements (KS). These statements arp. of tell provided in 
addition to, or l.n lieu of, a Problem Identification, or as 
a reason for suggE:. sting a particular change. 
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- l don't pa.rticular1.y like it/ (ES) 
- most microorganisms especially those that cause 

disease don' t; require light at all/ 
- and the ortho tropes which do requ ire liqllt are -not 

important in medica.I microbiology/ 

- that's true only to a certain extent/ (ES) 
- but more importantly wou~d be the virulfJnce 

of the micro-organism, how S8vere, how 
effecti ve is i. t in cétLlsing disease/ 

- 50 i t is more important to consider the property 
rather than the number of micro-organism; 

Text Knowledqe: 

Comments represwnting Kno\-lledge d.i.rectly acquired from the 
stimulus text are coded as Text Knowledge (TK). 

um, 50 I can as::mme that cross-infection i.s not from 
your bOdy/ 
that's one type of chemical, but that's al~-eady in 
the stomachj 

Verbatim 5tatements: 

Sections T .... hich are read aloud from the text are coded as 
ye.;cbatim statcments (VS). 

Text Talk: 

Segments which refer ta various parts of the text, but not 
in verbatim format, are coded as Text Talk (TX). 

- 50 there' 5 a self test ta test the5e objecti vesl 
- 50 i ts gonna go inro talking about those three/ 

Task Talk: 

Reference to an activity which is currently being 
undertaken or suggests the setting up of a short terrn goal 
are coded as Task Talk (TT) . 

- l'm reading the introduction/ 
~et'8 see if they discuss this in the next section/ 
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strategy Talk: 

Reference to a course of action which is representative of 
actions normally undertaken by the subj ect in similar 
situations, but lS not tied to the current task are coded as 
Strategy Talk (ST). 

- l usually check to see if the objectives match the 
text/ 

- l like ta qet a sense of the material first, so l'll 
Just skim throughl 

Dialogue: 

Questions addressed ta the experimenter, and the 
experimenter's subsequent responses are caded as Dialogue 
(0) . 

Boundary Markcrs: 

An interj ection which marks ei ther a pause or a break in a 
thought sequence (e. g., ok, um, eh, etc.) is caded as 
Boundary Marker (BM). 

False starts: 

Clauses which do not represent a cempleted thaught are coded 
as False Starts (FS). 

Unrelated Talk: 

Comments which are neither related ta the text uer the task 
are ceded as Unrelated Talk (UT). 
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APPENDIX VI 

EXCERPTS FROM PROTOCOLS 



( 
EXCERPTS FROM CONENT EXPERT CI). 

A: -ok/eM 
-I 'm reading the definition of my task / TT 
-l're ready ta read the instructions /1T 
and verbalize 
-1 don't like the ward verbalize IfS 
-ok / Br'1 
- (introduct1.on 0 0 • 0 0 • body) /'/S 
-uh 11?/'t1 
-1 would not put /rs 
-unless thi.s is a very broad introduction to the entire eh-
eh-this entire thing, l would not put immunity and the 
environment in the same spot IRs 
-ok 1 BfV: 
-now /,X 
-(objectives .. 0 autogenous) /v-r 
-yes, / f$ l 
-that' 5 fine/ é-: j 
-(o ••• ) /vr 
-that seems quite an appropriate terminology al though l 
don 1 t use autogenic 125 
··oh yes, l could use i t / ES 
-ok 1 6/'1i 
-(lis\: at least four types ..... ) jV.J' 
-I am not quite sut"e what is meant / L~ 
-but l suppose /f=S 
-I don 1 t see what they mean, /f:.r 
-oh l see / ES 
-ok 1 tSM 
- (mo isture , temperature) IvS 
-fine IŒ 
-ok / BM 
-(describe the role o •• infection) (second readi~g: role in 
the -process of infection) 
- (roie. 0 •• ) ! V f 
-that Ir s 
-uh - / Bt\1 
-fine, /I3M 
- I don 1 t sort of 1 ike the ward 1 role' j[.S 
-but l l would accept it /U 1 
-its ok / é.s J 
-1 think l don 1 t know what is meant by raIe ILS 
- (list and explain .... ) /'15. 
-fine 1 [~ 
-(List .... ) / vS 
-fine / U 
-( ..... ) 1 Vi 
-fine , [( J 

-I would list first 'Chat / Rr 
-and th en speak about immunity IK! 

( * Dots indicate sections read from the text 
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B: -(skin .•• 0 ., the placenta) /v.{ 
-why is placenta included? / P.J:: 
-I suppose the - after the, - i ts very specifie 
-its one of the very specifie things ineluded in this list 
of very general things Icr 
--ok / DIV} 
-all'lght, that' s eh /r:S 
-one mj_ght leave i t /L~ 

(
-one couid r:amove i tifS" 
- (any site where .. ) /v.r 

;>-because there eould aiso be other specifie things that 
could be incl uded if one were ta incl. ude pl.acenta 
-ok /8M 
- (a M •••• cause an injection .. portal of entry) /'11" 
-fine Ié.S 
-it was already stated before / {S 
- (for example ... lungs ) 1 vr 
-that' s fine as an example / E ~ 
- (funcr ion of barriers infection) /V.{ 
-I wonder vlhy :'::Jarriers are always ,are barrier IF," 
-ok ,lM 
- (in 'order to produce a disease " surface) /.;.f 
-where am 1? 1 r, 
-ok / SM 
- (the function of carriers ) Iv.! 
-uhum / L-ç 
- (cate~cries rnechanical, .. physiological) Iv.! 
- I l wouid skip be.. being sort of impatient j1r 
-and just continue dowlI /-:1 / 
- (mechanica l barriers) (skin) / /.f , 

-mucus surface should be in there somewhere / Rs 
- ( .. tough and prevent M from .. orange ... to M) Iv..! 
-and l don't quite understand th~s sentence léS 
- (examples of ... both of these reflexes help ..• body) /V.I" 
-well alright I~:) 
-fine /U j 
- I would put r:S 
-however I would include mucus surface with meehanicai 
barrier Ifs 
~-yeah l would 

C: -and l have a test 
-Ok/(number 1 .•....• ) / 'IS 
-fine / [.S 
-Th~y Just have to read what t~ey were provided with and 
they shouid have no difficuIty. Ils 
-(Number 2 •••• ) /V.I 
-that 1 s fine 1 [s 
-(number three. " .. ) jl/l 
-a good question 1 fs-
- (number four •• ) IV.] 
-ok they calI them residents /VJ 
- ( ••. ) /Vl 
-ok 1 t.-\ 
_ ( •••• ) / VJ 
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-ok Ils 
-cross infection. /v.s 
-they presented i t this way sa l suppose they could ask the 
question this way IfS 
-but cross infection and carrier infection is very much the 
same thing / PI 
-so l wouldn 't use that Irf..s 
- ( ••• ) Iv.l 
-so they have listed four /{J 
-ok I{;M 
-there are all sorts of portaIs of entry /KJ 
-there' s the skin etc. /k-S 
- ( ••• ) /VS 
-ok 1 Sm 
-1 suppose they me an the temperature / ES' 
-no l don' t like that question Ié.S 
-(physiologie barrier) IV..! 
-its temperature //(s 
-its, they listed "gastric juices, phagosytosis and 
immunity" li" 
,·1 guess body temperature probably interferes / KS 
-ok /8M 
-al though that lS also physiolagical!r...J 
-THE BODY TEMPERATURE 
- ( ... l/VJ 
-they are speaking here about racial immunity and such/1X 
-( .... ) !V~ 
-ok /I3M 
-they \l'ént the artificial and active /K-S 
-(three me1.:.hods of disease .. ) IV! 
-oh leM 
-the§ want exactly the three which they listed /I<.:r 
-alright / {S 
- (reading twiee) , /1 
-that is the droplet transmission /KS 
-1 suppose the aerosols /~.s 
-no its / r:S 
-1 don't like that /é..f 

EXC'ERPTS FROM CONTENT EXPERT (II) 

A: 
-We' Il begin w i th this module here /11 
-the spelling of sterilization is wrong /pr 
-there is and 'i' missing after the' r 1 / fI 
-and there should be a comma after 1 disinfect ion 1 /f'J 
-so the title should read (M1CROORGANISMS RELATED TO 
STERIL1ZAT10N AND DIS INFECTION) with an 'il I~J 
-comma IR..f 
-(environmental condi tians, disease and immuni ty) / VS 
-the word rejected is not a good choice IfI 
-it could probably be modified by another ward 1ike 
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inhibited 1& 1"X 
-the section on objectives/ (define and spell terminology) j/lj.[ 
-I don 1 t understand why they have used verbs instead of 
nouns léS 
-I think that i t' s a bad kind of heading for this group of 
words ItI 
-they should probably be or i t should probably be 
definit.ions and spel1ing termino1ogy, nouns instead of 
verbs / Â.f 
-and those words thera /Tx 
-, cross infection 1 mc.\y be hyphenat:edl f?.f 
-and l don' t know vlhy there is a redundancy between 'i ' 
and 'l' /PI 
- ( immuni ty ..... natura1) /VS 
-there should not a repetition because Il' is a1ready 
incl uded in the item 'i' / Rf 
-{reading # 2, 3, and 4)(VS 
-it is probably ta PREVENT infection /~...r 
-(readlng # 5) Iv..! If..! 
-the (and) shoul d read AN /- (re3.ding # 6, 7) IV..I 
-now is this for the microorqanism or is it for the hast? /éJ 

-1 suppose this is the typt::: of food available ta the 
microorganism ra"Cher th an to the host /1<-..[ 
-(reading # 2,3,4 and 5) /V..f 
-why i5 light important? /rr. 
-1 don 1 t know of any microorganism that is affected by 
light /K,s 
-(it is ... growth) IffS 
-now amount of light is probably not important 1".1 
- (expecially) should be ESPECIALLY /Kr 

B: 
- (food, moisture ...... ) / V..r 
-and that is a lot of nonsense because sterilization 
doesn 1 t need to take into account any of these things I?J:. 
-sterilization should probably consider the type of 
microorganism present Ir:..!' 
-the volume of material te sterilize 1 K..r 
-but not :seally the conditions of growth of these 
organismsl<-'l-sterilization is not based on moisture and 
temperature for the growth of the microorganisms /Kf 
-it is a drastie and absolute process that kills them IK..r 
-(oxygen and light ...• multiply) /'IS 
-that's true !éS 
-(aerobic ..... to grow) /'1i 
-that 1 s true and yet 1 [..r 
-in other words if any oxygen spreads in the environment 
of anaerobic rnicroorganisms, sorne of them mlght survive 
without growing and stay put / t:.[ 
-they are tolerant of anaerobic condition, of aerobic 
condi tians rather /;(s 
-and light, we said, that is not an important factor for 
pathogenic microorganisms I}(..f 

-there are no microorganisms that are infective that 
require l ight to grow / KI 
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-(viruses ....... multiply) !VJ 
-and that is like describing viruses as if they were extra 
cellular/f!that is not true jfT 
-all viruses require would be the presence of a living 
cell /K.J 
-and this living cell has ta be receptive to invasion by 
the viruses IKJ 
-that is the only requirement /K..J 

C: -let 1 s go through it and see j TT 
- (microorganisms ...... ) jV.I" ' 

-its a different subject / (f 
-this has nothing ta do with disease transmission /fI. 
-(microorganism ........ carrier) / V.J , 
-ok,/these are diffe't'ent metheds of transmission jix 
- (obj ect.i ve .............. such as toys) / v.J 
-and sa forth / f/ 
-ana ward that people weuld prefer te use would be 
forrnite-borne!-BY MEANS OF F-O-R-M-I-T-E /ES 
-(vector .......... )0-new, this is net I(S 
-well, l' 11 corne back to that in a minute i-r 
-(airborne ... air) ,'Ii 
-ok, that' s quite correct /!..I 
-I '11 go to vector-borne there because the next section we 
talk about insect carriers / f~ 
- (insect carriers ........ micreerganisms ...•... malaria) /Vj 
-now this J-.ind of insect transmission is different from 
that ocher fly because here the micro. goes through a 
sexual cycle or develops within the insect while, ,iF. the 
vector-borne i: is strictly a mechanical carrie:r1 "'-=that lS 

i t is not a biological carrier / Ki 1 

-(difference betw~n) /1/..1 
-oh, here we arejU (insect veetors ..... li ve) / 'll 
-that' s one Hay of putting i t /é.i ' 
-yeah, we prefer to, at least l prefer ta see the insect 
carriers defined as those in which a specifie micro. grows 
within the insect tissue rather than carrying a specifie 
kind of micro ';~J.so that 1 s about it. / ri 

EXCERPTS FROM CONTENT EXPERT (III) 

A: 
- (reading ti tle) Iv l 
-I 'm geing to read the introduction out loud /7r 
- (reading introduction) l'Il 

-ok! B(V} "Î 
-I Ive read the introduction/L.and it seems ta be very 
self-explanatory and very simply stated !é'; 
-I think first year students will be able ta understand 
that ILS 
- I don 1 t think l' cl change anything for now / f-S 
-objectives of this IFs 
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-1 'm going te. read thnm out loud now /IÎ 
-(reading first objective) /V..r 
-50 those, that's the first set of objectives IZX 
-that' s qui te a lot for this section /!lx 
-1 hope that they' re going to rem(~mber ail those things jPr. 
-that's ten, twelve ~fferent very new eh terms in this 
sect, section here/~h, not having heard any" a lot of 
these words before, l'ro not sure that these students will 
be able ta understand it all /Pr. 
-now, second obj ecti ve i s: / T;x-
- (reading # 2 j /vJ 

-four types of environroental factors is not that many léJ 
(

-Ok / {S-

-that sounds ok l'é.I 
- (reading # 3 j'/.,J 
-that's pretty straightforward /éf 
-eh there are many different roles that microorganisms can 
play in the process of infection /K..{" 
-and so l'ro assuming that they are going to talk about one 
general type of role that could sort of overlap into all 
the different microorganisms :' E:; 

B: 
-(portaIs of entry ....... ) Iv~ 
-the:ce' s elght dlfferent sites there /r.x 
-ok ,~/11 
- (micro ............. lungs) /V.[ 
-ok ItM 
-eh, it says here about (rnay cause and infection when it 
enters at the appropr: iate portal of entry) j/x 
-and l guess l was thinking it'd be appropriate for the 
micro., but inapproprlate for the human body /?I 
-so, maybe changing that word to something else would be 
less confuslng . !~ 
-like appropriate usually means beneficial/K.I 
-and its not beneflcial ta the human body for these micro. 
to be entering into them / PL.-
-and l'In taking the Joint of view from the human side not 
the m.:j.cro. side ,'1.( 

-ok ! BM 
-so l ffilght chan~e that ward, (/~J 
-or P".lt in corrunas after the ward /K J" 
- (function of barrlers tn infection ...•...•• disease) //.! 
-ok /!3fl.1 ( 
-that 1 s qui te simply stated ([ r 
-1 think l understand ail that /~J 
-and eve:l just the title makes sense ;éJ 
-1 like that idea /}S 
-(categories of barr~er" .. ) jVS 
-right /8f'>1 rr 
-1 'm just thinking for myself! mechanical, the eyelashes, 
the skin, nails and 50 on and so forth IK~ 
-chemical against the different, when we have tears, the 
chemical reaction of destroying the bacceria that might 
enter in our eyes / t(J. 
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-and the phy~iological that'd be blood cells and 
antibodies that are being produced /(land chemical too, 
that's be the acid in our stomach that would deEtroy a lot 
of bacteria that we eat with the food /I(J 

C: 
-(reading question # 8) jVS ~/a 
-ok, that' s a goed 'thinking question too and strictly 
memory recall / k:.i 
-lots of good questions Il~ 

A: 

-number nine yeu give away one of them by giving this 
question 1 p;:. 
-(the skin ... barrier to infection)jv1 
-ok, 50 that's a good question too ,~S 
-most of these questions are recall memory type of 
questions /,(1 
- (reading # 10) 1 V J 
-good, that's a good question cause one needs to know what 
aIl these, how aIl these different thi~gs react to and 
know wh~ther or not it is a physiological barrier or is it 
a chemical barr~er or what / Es 
-ok 1 SM 
-1 like that question / rI " 
-that's a good question ;UJ ,,NI 
-you have ta think about that :me/-(reading # 11) jlJ 
-ok L D !/i 
-good question 1-

-(reading # 12) 1 u 
-right, what it makes me think of is what l was having a 
hard time with before I~J 
-(reading # 13) I;.J 

-ok " BM ;' ( .{ 
-that's a good question é 

-(reading 14) / /1 
-that 1 s a good question too / (S 
-rnaybe there's a way of not making so long sp, such a long 
space between "an example of the" /;{J , 
-so l 'm putting a line between those words /K! fSj C;J 
-so that it would work out a little bit easier/fù~ -and 
here 's aIl the correct answers / Î,X 1 

EXCERPTS FROM INSTRUCTI~aAL DESIGNER (I) 

-okj r5 t11 
- (M related ... disinfect.ion ... inununi ty .. introduction) / VJ" 
-I see its organized by headings, objectives and then 
content headings/ rx 
-okj 8ft? 
-and this is a modulej TX 
- (introduction ..• body), (objectives .• define and spell) / v.r 
-vocabulary words that are supposed to be used in the module 
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l assume ta be able to define and spell/ E~ 
-(four typ~s of env~ronmental factors which affect M- the 
rale af M -the barrier the body has to infectian- natural 
barrier-list the different types of immunity and give 
examples -list the poines of entry -describe and give an 
example of each method of disease transmission)/ W 
-50 there '5 a sel f test. to test: these obj ecti ves/ T;.: 
-self test two (checking)1 ES 
-combination of short answer, multlple choice and their 
answers /!..f 
-ok! SM 
-(environmental condition which affect the growth of .. 
multiplic~tion of M includes)/v! 
-which is objective two/ (: 
-(type of food available, moisture temperaLure-oxygen 
requirements-amount of light)j ïi 
-ok! t5M 
-as far as reading, l find the right column justification 
difficult because of the spaces it creates between the 
Tdords! rr 
-ok/ et~1 
-the headlngs don't se~m ~o correlate specifically with the 
objectives/ PI 
-sa l assume that first section must have to do with the 
second objective! il 
-let. 1 s zee/ 11 
-(relationship ta sterilization ... disinfection .... 
Microorganism/ ~i 
-ok! 8M 
-sa these are ranged in arder of the five environmental 
condi tians/ [~ 
-I would find it more helpful if the (oxygen) headings of 
the , of the content sections were the same as the headings 
in the list of five under environmental conditions IR: 
-seems like they' re not €ven the same. If::r. 
-page fift~en starts the third objective léS 
-(M ........ disease .. The Body varies in its response to the 
presence of M, Resident M, transient M, types of infection, 
factors necessary for the develo~ment of infection, portais 
of entry, functions of barr~ers)/VJ 
-I think sorne kind of structural overview would be helpful 
for this section /KS 
-It's hard to know how these headings relate to each othe~~l 
-and how the information is to be given / PI. 

B: 
-and let' s see - if the obj ecti ves match the require'1lents /7 r 
-(list, describe, list and explain) /VJ 
-list and explain goes beyand rote recall, l would say!KJ 
-(list the different types of immunity, list the pOlnts, 
describe and give an example) /V 4 

-so the questions are l guess within keeping of the kinds of 
things tha~ the objec.tives calI for except the possible 
exception of objective four !é~ 
-I don't see any questions that ask for the explanation of 
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anything / PL. 
-ok /6f'1 
-I find this organization much too open to / PT. 
-and gi ven the nature of the questions that they' re all rote 
would be very easy ta simply match questions as you go along /c:.~ 
-and if l'rn correct, seems that the questions are also in 
fairly close, similar order to the objectives which are the 
same order as the text lé J 1 
-yeah / t S .-f 
-I think so léS 
-50 i t reaJ ly lends i tsel f to that approach for the pers on 
going through the module which again i5 not an aid to any 
sort of long term retend on sense /')::.: 
-people are not being asked to manipulate any ideas but 
simply to recall rotely /I!:r 
-that l'm not sure as a result of this module that the 
retenti on would be good 1,iX. 
-Alright /81'1 

l 'V-:! -(Narne at least three of the .. M) 
-ok /8M 
-(type of food available, moisture, temperature, oxygen 
requirements) / /1 
-ok 1 t3fri 
-they want three of the five but five spaces are given / CJ 
- (of light present) / vi 
-50 that' s a problem ;' h: 
-if three of the five are asked for, there should only be 
three spaces 1 :f! 
- (M •• called) / VS 
-big space between are Iff 
-and again right justified rnargin makes this question 
difficul t to read ? l 

C: 
-50 1 find that 1 was able to complete this exam with only 
one out of fourteen wrong {which i5 a good mark} without 
reading the text /é.f" 
-and l dare say if somebody asked me this information 
tomorrow, l would have, l think l would l"emember that there 
are different kinds of infection /1.< 
-there are different kinds of immuni ty /i K 
-that there are different kinds o~ bodies that ca~ry 
infection ; --< 
-eh /6fV/ 
-I think that's about aIl I can remember /fJ 
-sa if it were up to me to revise this unit, l would first 
of aIl look at what kind of information l wanted to be 
rotely remembered 1 KJ j 
I--and why and how i t l inked to information that needed to be 
retained at a higher levei 
-and l would create sorne kind of meaningrui structure for 
the perso'1 going through this module / tf'.( .7 
-sa they could see how the informations presented relates t~ 

- itself 
eh 
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-I would ask people to do some sort of prediction structure 
at the beginning ta bring out the information they already 
know and therefore have sorne link / ~J 
-I find tha't. the thing that's difficult about this 
information especially (may not be for somebody \vho' s more Î 

familiar wi th content but for myseL:} i s the fact that l was11fi. 

=-nothing was established 50 that l ('ould link the newer J 
information. 
-I 'm learnlng to do it / ,~T 
-I Und the quiz wholly inadequate because its its too easy 

(ta take / l'x t -and as 1 said before by Just going ~.:.hrough the materiai 
wi thout reading i t 
-I think that l would /~J 
-everything is of equal importance supposedly, visually by 
inference ta the overall content -,,:Jr 
-and in fact sOJTIe of these categories break down / "'': 
-sa that sorne of these categorles can be under each other / R,J 
-1 find that difficuIt.,'''-:; 

EXCERPTS FROM INSTRUCTIONAL DESIGNER (II) 

A: 
-Okay, well we might as weIl just take it from the top Irr 
-In normal situation would be ta familiarize rnyself with the 
material, ~Q l would sk~m the rnaterial briefly first / sr 
- (readingl/""bkay 1 then / ';fl1 

-luckily this has objectives listed, already so we have 
sorne, 1 Gr _ 
-uh first one define and spall terminology.,ll X 
-uh 1 BfVJ 
- ( ....... ), etcetera, etcetera, (..... transmission) IV.! 
-and then i t go es on to talk about environmental conditions /IX 
-1 1 In going- ta look back, basically to the ti tle / rr-
-okay, /8f'1 
- (Microbialogy related ... inununity) IVS. 
-1 will reread the introduction /Tf 
-then um IFS 
-I will then again take a quick look at the objev, /17 
obj ectives to rnake sure that they aIl refer ta the title and 
the introducti)n 
-Which l assume they \iJ0uld be IT! 
-um irnmunity /1;< 
-( ••••••• ) IV.! 
-so the other thing that l would tend ta look for in a upper _ 
level class like this would be is, a graduate level class, / I-J 
-Um there are sorne, certainly sorne low level cognitive 
objectives as well as sorne upper level cogn~tive / {.r 
-and l basically look on1y on those levels --Law being rote, 
and upper level being whatever, going up the taxanc:=ny 1 rr 
-Okay th en l will continue ta uh Ir-r 
-weIl actually what l would do next, wnuld ah, be ta go to 
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the back and take a look at the self-test, and just to make 
sure that um, the self-test refers to the objectives. 
-On page twenty-one 1 Si 
-Okay, so the sel t-test, okay, um, /7).( 
-question one ( .......... ) / /.[ 
-okay IBM 
-so l've got to define and probably spell this terminology 
as well, I-:-;r 
-50 thes~ are the def ini tians on that /'-; x 
-six ( ........ )1' /vJ' 
-five would be-:?(reading)/ /.1 
-question sixv/( ... ) I/.J 
-number thlr.teenÎ«alrborne transmissions) //VJ 
-50 that's related to thase lés 
-and then the answers /r,x 
-well it seems to, ta relate fairly straightforward to it/é...r 
-um, then what l would do, would ,',::-1 
-l'm continuing on my brlef uh, runthrough of it, just to 
get, eh, if l can an ide3 of the way that the learning is 
structurcd ' ..: :-
-50, followlng through the objectlves,/Tr 
-after that, um, there would be, um, they're glving a 
definition here / r"x 
-the first thing environmentai conditions, /T,x 
-what they mean by environmental cunditions /rx 
-and list different aspects o~, of environmentai conditions /r~ 
-The relationship to sterilization and disinlection . 
-sa i t' s more information /{J 
-you know these are basically giving me the uh, sorne 
definitions and terminolagy t~ support the, uh, what l have 
ta know, for the most part 1 é-S 
-And viruses ! i~X 
-50 those are all basically definitions /{I 
-Then it goes on to talk about microorganisms and the body/ T/ 

-Again these are statements and, of definitions /~J 
-Uh, then listing factors necessary for developrnent of uh, 
development of infection IX 
-and several factors involved there which relate distinctly 
to the obj ectives / {f 
-And then portals of entry /7;X 

B: 
-One of the problems here that 1 'm, that l 'm seeing so far 
is that, no doubt this was written by a subject matter 
expert. 1 PI 
-It dnesn' t, it doesn! t tell a story 1 / Pr 
-okay, l mean, l, l, l like, you gotta have a beginning a 
middl e, and an end / K..[ 
-and it's gotto follow loglcally ,1'fJ 
-and the material is presented in the kind of format where 
somebady slts down, okay, this is first, this is second, 
that' s third, 1 fI 
-and they're listed as isolated segments without the 
transi tionary pieces between them, / PI 
-as weIl as visuals and everything else, liT. 
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-that would rnake it a bit more understandable. / I?J 
-1 mean I understand what they're talking about,jlf 
~but just ta provide ease ot ~ceess ta the learner. 
-Okay sa we got the funetion cf the barriers, il/: 
-no problem there, I~S 
-categories we learned about, / ~~)( 
-mechanical barriers one of the three barriers a mechanical 
barrier, / IX 
-1 mean that, that's you know, that kind,/TX 
- (human body is... entering the body) / IX 
-Um, i t' s funny, / éJ 
-1, 1 don't know if l would have called a blink or a sneeze 
a mechanical barrier,/ PI 
-but l gULSS, l guess lt 15. /f.J 
-1' d l ike to see what they say about physiologie. /TT 
-Okay, (Chernlcal ... stomach) Iv,! 
-I guess lt uh, makes lt unpleasant f~r the rnicroarganisrns 
ta survlve ;' fS 
-(certain chemicals ... infection) /~J 
-Okay, 50, urn, that 1 s one type of cl1emical, but that 1 s 
already in the stomach , iK' 
-l'm just wondering 1f there are other chemical barriers 
elsewhere in the body / é-I 

C: 
-Um, the content, let's, let's take in arder here,/rr 
-sa l think that's one thi~g, to, ta f1nd out what's really 
important. / tfJ 
-The objectives are listed here, are relative (")kay,/[..1 
-the course does not necessarily relate ta the objectives/PI 
-and the um, final test does not relate tatally to the 
obj eet ives. / fT 
-1 mean, yes, l mean, if you look at em, the words are the 
same, but it's not getting at the behaviors that the 
objectives want to get at./~L 
-Um, there's also no practice within the urn, uh, course 
materlal itself on the, on the objectlves. /;JI 
-Now you could say that self-test is a practice, but in the 
subject matter, which may or may not be totally new stuff ta 
dental hyglenlsts, / ~-r 
-sa l mean, they probably are not fami11ar with this, with 
this, uh, wlth the information, / PI 
-and therefore it should be presented in a, a more bite 
si z e , /!( J t..1 
more appropriate for the learner approach7with presem:ation 
of information, with exarnples 17uh, aIl these quote unquote 
good things that one does in ~esigning an instructional 
program. /1f..J 
-Which this one is lackinq. ,/;/r 
-Dm, and if you did that, if you spent uh, you know, a week 
with lt, l think you can corne up wlth something that's a 
little bit better . .-;fi / 
-Again. l think you do need visuals with it, /;(?J ,; 
-I thi:lk that vlould help quite a bit.!(J ...J 
-I roean, we're dealing with things that urn, uh, they're 
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abstract to a certain degree, yet it's concrete because 
we' re talking about your body, / K J 
-but, you ask fifteen people to draw a microorganisms and 
they'll probably draw something that look like an amoeba or 
something like that. ,<.! 
-And that may not be totally accurate, , ..;-~ 
-and ah, l t:.hink they need to know, l me an , one thing, how 
many microorganlsms does i t take, uh, to cause a disease, 
you know, / ~J' 
-they say you gotta have suff icient number, and yet Defore 
they say it's, you know, they multiply, 50 it could be cne 
ev€'r. that starts lt. 1!f1r 
-Sa, um, there are a lot of questions that dre unanswered by 
the naterlal, / PI 
-and l think even li you gave to a subj ect matter expert 
they would find sorne uh, factual errors. //{J 
-Anyway, 1 mean, 50 subj ect matter expert can pull i t apart "lé! 
-I thlnk from instructlonal point of Vlew, uh, we could go 
through it f'iece by plece, and look at ~t, but l, 1,/ j­
-1 thlnk from an overall pOln~ of v~ew, this was nof 
deve ~oped ln a instruc..:tlonal deslgn format. / p.z 
-SomeDody has a concept of ob] ectl ves, Ctnd a concept of a 
test situaticI1 relating to the objectlves, but everything ln 
between 15 baslcally content. / flI 
-Okay leM 
-And content doesn 1 t work as an ln5tructional, uh, as a way 
to carry instructlon, you can't carry instruction by content 
alone, / K.{ / 
-you know what you have ta do with it. JI 
-So, um, this is not done appropr1ately. /Pr 

EXCERPT FROM INSTRU~TIONAL DESIGNER (III) 

A: 6,1 
-okay/ l'm dOlng what l normally do, whlCh 1S to just get 
a fee'l for things, '_-;-
-I don't like to start reading something till l sort of 
know what l have ahead of me. / sr 
-And l see that l t 1 S broken down into Introduction 
objectlves, EnVlronmental conditions, and 50 for.th./I~X 
-It looks like the type is pretty dense, on this page 
and i t 1 S maklng me uncomfortable,/ PI: 
-l'11 ses ""hat Vie can do about that later, / ri 
-I 1ike it a little b~t airier. lé.! 
-Okay 1 looks l ike there are very few diagrams, 
i t 's rnost1y vlOrds, / ~ J 
-ar.d there lt looks l~ke there 1 5 a subtest at the back of 
the module. 1 r~ 
-Does not appear 1 (J' 
-and an answer guide for that. /i X 
-Does not appear that there's much opportunity for 
practice throughout, /1'1: 
-looks like it's mostly content /eJ 
-and not any breaks for application. jfJI 
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-but we 'Il see when l get into i t, , 'ir l' 

-Oka y , so l' ve now got a general f eel for wha t 's go ing on ~ if 
-Okay, Introduction (certain conditions .... by the body)./ V..J 
-Oka y that 1 s kind of like background information. /!.r 
-Generally when l look at something like this, I see a 
model in my head that 1 s says that part of the introduction 
should include a rationale for why, why this would be 
important to the learner. /~r 
-50 l lm Just going to r:1ake d note here that, that says 
rationale for learner. /1: J 
-The background statements are fine but, what's in it for 
me, 1 191:. 
-in other words, how does it apply to my job is what l'm 
asking myself now. /cJ 
-Okay, now l'm gOlng ta scan the objectives, /7T 
-and (Define and Spell Terminology ... ) /v../ 1 (II 
-Oh God, l don 1 t even know wha t these th ings roean /-There ' S 

a typo there, 1 PI 
-II M just gOlng ta remove the , ~';"'_ ~J 

-0 (List the "" .. ) 1 S 
-Okay, 1 don't kl10W whetner these objeccives are stated in 
terms of the learner or ln terms of the instruction. / /'Z 
-I IDlght suggest: adding here something like AT THE END OF ? 
THIS MODULE YOU HILL BE ABLE Ta, i 
-and then each of the points following, hold me f 
responslble, or accountable, IlfJ 
-I 1 ike to see that in the front, //-1 
-al though, maybe l t 1 S done in the f irst module, I/! 
-and if sa 1 maybe i.t 1 S nût necessary ':0 cOlltir.ue it 
through out, c-
-maybe ..L t 1 S done for the overall course, / rI 
-I don't knmll, :J 
-50 I 'm going 1:0 make an assumption here that i t' s not léS 
-and 1 want ta be conslstent if i t is. 1 f?.f 
-Okay, l llke the way the OL]ect1ves have action verbs, 
there 15 no know, or appreciate or whatever, / é': ,.--
-and that' s one of thlngs that l look for right away ,1--> / 
-50 l 1 m seeing hard action verbs that tell me precisely 
what, 1 as a learner would have ta be able to do, / [S 
-and 50 l 1 ike the way that 15, 1 isting, describing, 
defining, spelling 1 50 forth. 1 rI 
-Okay, the object1ves seem ta maye from sort ut simple ta 
complex, iS 

'( (' -and their sequence and they seem to go from more/c.-' 
cognitive things ta more appl ication orientations, 
-50 I have no problem with the sequence, at least at first 
pass. /'0 
-Okay, l' m going ta move on to l think what is content at 
this pOlnt,;'-;/ 
-unco:nfortable W1 th the format here in the sense that l 
would like ta know that now l'm Jumping into the actual 
instructional rnaterial ,/ PI 
B: 
-okay, now this format again, / {S 
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-why am l get.ting stars, / fL 
-I don' t like stars, /8: / 
-I mean come on let's be consistent here.;,.fS' 

; 

- l 'm gonna do the 1, 2, 3. Î /!P J 
-If we use 1, 2, 3, before, why not use 1, 2, 3!.1, 
-I think what happened is somebody took a bunch of 
different modules that other people had developed and put 
them together and said isn't this wonderful. /~J 
-l'm surprlsed they're not even ont they are d'fferent 
typewriters. /17 
-okay, well that explains j t, 1 lé {" 
-somebody just sort of patched it together, which 
typically happens / / 'tr:::S 
-we grab sorne content wherever we can f ind i t, / K J 
-and we don't worry aboDt whether or not i~'s parallel 
construction, or whatever. 1 K _r 

-This person was real happy about to use lots of dividing 
lines, too,If?I 
-so i t' s at' least consistent in that respect. /!J"" 
-(Mic~oorganisms ... carrier) 1 vJ , 
-okayfJ(objectives, after reading ... self-test)//...l 
-Oh, there's a self-test for this section?: r 
-For this section or this module? _) C,J 
- l think this is m] sleading. ( ; pr 
-I don' t know what they' re referring to,;'/ ~ 
-so l'm going to put a question mark by section and 
completing (YOU WILL BE ABLE ~O DESCRIEE THE METHODS OF 
DISEASE TRANSMISSION.) ;' ft! S 
-1s i'l: to name or list and describe? / é,S 
-I donlt know, because if l go back to my objective it 
says (Describe and give an example of each method of 
di sease transmission). ,/? 1 
-50 I think back there l'm going to say maybe they should 
(LIST, COMMA, DESCR1EE AND GlVE AN EXAMPLE OF EACH METHOD 
D1SEASE TRANSMISSION ./r<1 --, 
-Unless, in the test l 'm going to be requlred to, they' re,l 
gonna give lt to me 
-and l'm going to be asked to describe lt. ~ 
-weIl, which reminds me, l haven't been a very good girl. 
about this, 1 I~T 

-I shouldlve spent more time looking at the test to see 
what in fact 18 going to be used for evaluation. ' Il 
-Even though l'm getting close to the end, it's not too 
soon to catch myself and say what. are they, what were they 
trying ta evaluate. 1 if 
-Let's see if there's anything parallel between these 
objectives and the evaluation. / TT 
-Sa l'm skipping over to page twenty-one now, because now 
l'ID concerned what' s gaing here. / -;T 
-I want to .;ee the nature of evaluation. /TT 
-That doesn' t me an that we can' t change the test, / Il 
-but let's see what they had intended here, for purposes 
of comparison. liT 
- (Name at least three of the five •.. isms.) /t!.( 
-weIl that's real interesting, since this one sarE, (List) 
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the objective says (list at least four) and the question 
says name at least three. /tf 
-50 it's definitely not parallel. /fr 
C: 
--Okay now l' m do ne wi th the content / TT 
-and my reaction again is, l need ta have a self-test 
here, for this third section. ;I!S 
-And the self-test would be again, it would include terms 
from /FJ 
-And the self-test would be again, it would include terms 
from objective one, that were new, jtfJ' 
-oh, there were none,/fi 
-but l'm going ta encourage that there be sorne included if 
they' re important enough to be tauqht ;I?..J 
-then they ought to be tested. /~J 
-And also objective number seven, which is describing the 
examples. , ,(J 
-50 l'm gonna ne2d a self-test that's gonna cover the 
third section objectives which are sorne terIns, which l 
would incl ude, and also the seven. " -,f.J 
-Now, l'In still going ta turn o'Jer the page, ,- T 
-well no l 'm not, /Tr ' 
-l' m gonna use sorne blank paper here, / T7 
-cause l sort of scrunched that self-test in, /:~ 
-and l'm also going to suggest that before the self-test 
the big self-test for the whole module, that v~e have sorne 
sort of conclusion, or summary, /,,{'.f" 

-by way of the obj ectives we told them what they IhTere 
going to learn. / (4 
-The obj ecti ves served as our advanced organizer, / ri...r 
-and at the end ioJe should tell whùt they learned, / ;f'J 

-sa we've told them what they're going to learn, ,/{S 
-we tell them, we've told them what they've learned /f"..! 
-and then l think we should prepare them for the uh,/,~~ 
-50 it should be in two parts, One a conclusion or 1 
summary 1 -and hlO a preparation for the self-test. ,IX' J ( 
-Ah, it doesn't have to be a long preparation, -1 
-maybe \ve could say ta them in a just a moment you' re 
going to be taking a self-test, which will help you 
determine whether or not you've acquired a1l the skills 
and knowledges that this module was intended to do. 
-You've already had an apportunity to check your progress 
along the V/ay. / ,f..r 

-Maybe what we could do is cali this a 5elf-test/r~ 
-and call the other one a progress check. /~..r ~ 
-Or calI this a module review, / '~J' 
-and call the other one a self-tes~ or progress test, or 
whatever. , j? J '"'-
-But in sO!ue way, we have ta differentiate the self-test 
from the interim checks. t:J..{ 7 

-DIFFERENTIATE FROM INTERIM TESTS, or interiro progress-! 
checks. I;::J 
-Okay, l would like to see that because this has been a 
big thing for somebody ta bite off, //?..f 
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APPENDXX VX:t-A 

Table 1. 

Frequency of categories: Raw Scores 

Content Expert Instructional Designer 

l II III l II III 

Evaluation 92(7)* 25(2) 131.(9) 41 (2) 78 240 (5) 

Problem Id. 20 22(4) 41.(6) 25 80(2) 107(9) 

Revision 42 22 62 (14) 14 48(6) 139(43) 

Knowledge 41 60 57 5 50 32 

Text Know. 7 0 B 17 28 17 

Verbatim 97 53 97 84 82 74 

Text Talk 20 5 35 18 41 44 

Task Talk 15 5 27 8 22 127 (8) 

strategy T. 0 1 0 4 la 14 

Dialogue 2 a 0 9 67 15 

Boundary M. 50 0 119 32 22 41 

False Start 21 1 15 4 21 7 

Unrelated T. 1 0 4 2 19 25 

TOTAL 408 194 596 263 568 882 

* Number.s in parenthesis indicate repetitions. These amounts 
have been included in the main column. 
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APPENDIX VI:I-B 

Table 2 

Frequency of Cateqor~es: percentage scores 

Content Expert Instructional Designer 

l II III l II III 

Evaluation 22.5 12.8 21. 9 15.5 13.7 27.2 

Problern Ident. 4.9 11. 3 6.8 9.5 14.0 12.1 

Revision 10.2 11.3 10.4 5.3 8.4 15.7 

Knowledge 10.0 30.9 9.5 1.9 8.8 3.6 

Text Knowledge 1.7 0.0 1.3 6.4 4.9 1.9 

Verbatim 23.7 27.3 16.2 31.9 14.4 8.3 

Text Talk 4.9 2.5 5.8 6.8 7.2 4.9 

Task Talk 3.6 2.5 4.5 3.0 3.8 14.3 

strategy Talk 0.0 0.5 0.0 1.5 1.7 1.5 

Dialogue 0.4 0.0 0.0 3.4 11.7 1.7 

Boundary Mr. 12.2 0.0 19.9 12.1 3.8 4.6 

False start 5.1 0.5 2.5 1.5 3.6 0.7 

Unrelated Talk 0.2 0.0 0.6 0.7 3.3 2.8 

TOTAL 408 194 596 263 568 882 
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