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ABSTRACT

The purpose of this study was to examine the feasi-
bility of developing a decision support system--a set of
computerized information management tools to collect, store,
analyze, and report information--to aid in the selection of
classroom textbooks. The study was designed to assess the
economic, technical, and operational feasibility using a
management information systems model. A textbook selection
decision was regarded as a combination of both operational
control and managerial control decision types, semistruc-
tured in nature, requiring a wide range of data having
specific information characteristics.

Working in a rural North Carolina school system, three
administrators, twelve special education teachers and four
computer science teachers were interviewed to determine the
information they felt should be analyzed in selecting text-
books. Using data flow diagrams developed from the inter-
views, a decision support system was prototyped on an Apple

IIe computer using the SuperCalc 3a program. Two textbook

analysis sessions were held. The author functioned as a
participant observor, providing and managing the computer
system while the school personnel reviewed the match between
the curriculum, exit exams, and textbooks, and evaluated the

instructional characteristics of the texts.
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The data showed that a decision support system was both
economically and technically feasible, but was not opera-
tionally feasible because (1) curriculum objectives with
specific classroom referents were not available, (2) very
little instructional data was available as public knowledge,
and (3) the information characteristics of the student back-
ground and achievement data--out-of-date, inadequate detail,
low accuracy--were inadequate for application to the text-
book selection decision.

As more detailed curriculum specifications and better
quality student performance data are available in machine
readible form, a computerized decision support system will
become operationally feasible. Further research should
concentrate on constructing more adequate analytical models
that relate textbook content and instructional characteris-
tics to student achievement. Then, the teachers in this
study suggested, the system must be designed not only to
help choose textbooks, but also to provide teachers informa-
tion about the choosen book for use during instructional

planning.



iv
TABLE OF CONTENTS

CHAPTER
1. INTRODUCTION . » s =« s s # = » & & =

Teachers as Managers . . . .
Teacher Planning . . . . .
Teacher Decision-Making . .
Textbook Selection . . .

Managing Instructional Informa

Statement of the Problem . .

Purpose of the Study . . . .

Scope and Procedure . . . . .

Assumptions of the Study . .

Limitations and Delimitations

ion

...'oﬂoo.o
.ooooo-ooo

2. REVIEW OF LITERATURE . . . . « « « &

Textbook Selection Procedures . . .
Textbook Evaluation Criteria . . .

Decision Types and Information Management

Decision Support Systems . . . . .

Decision Support Systems and Textbook

Selection . ¢« ¢ ¢ ¢ ¢ ¢ ¢ o o o o
3. RESEARCH PROCEDURES . . « ¢ o o o o

The Research Setting . . . . . . .
Simulation Procedures . . . . . .
The Participant Observer Design .

Prototyping: The Decision Support
System Design Cycle . . « . . . .

The Feasibility Study . . . . . . .

Data Collection and Analysis . . .

4. RESULTS, ANALYSIS, AND INTERPRETATION

The Interviews . . . . .« .« &
Administrators . . . . . .
Special Education Teachers
Computer Science Teachers .
Interview Summary . . . . .

The Textbook Selection Process: A
Data Flow Diagram . . . . . « . .

ee o e o o o
e o e o
. e o o o

PAGE

[



CHAPTER
The Initial Decision Support System Templates
Textbook Characteristics Analysis . . . . .
Textbook Content Analysis . . . . . . . . .
Student Attribute Template . . . . . . . .
Additional DSS Tools . . . . . B e e
Pilot Session with Special Educatlon Teachers
Pilot Session Setup . . ¢« ¢ ¢« ¢« ¢« ¢« ¢ o o .
Pilot Session Results . . ¢« ¢« ¢« ¢ « « « o &

The Selection of a Computer Science Textbook
Template Development . . « ¢ ¢ « o o o o o
Textbook Analysis . . « ¢« ¢ ¢ ¢ ¢ o« o o o &

Summary of the Findings . . . . . . . . . . .

5. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
FOR FURTHER ISTUDY « « &« o« = @ & % 5 = @ ® o % @
Summary . . . . . = = "
Textbook Selectlon 2
Research Design . . .
Structured Interviews .
Pilot Session with Spec1al Educatlon

TEACHEXS! v« 5 o o o = Joi & fo e fa & s fo @
Pilot Session with Computer Science
TEACHELS o « ¢« « o © & © @ 5o %

Summary and Interpretation of Results
Technical Feasibility . . . . . . .
Economic Feasibility . . . . . .
Operational Feasibility . . . . .

Discussion . . . ¢ ¢ ¢ ¢ ¢ « o &

Implications and Recommendations for
FULEheE "BBUAY -« « « s % & - o % @ o /o & @
New Statements of Educational Objectives
Additional Instructional Data . . . . . .
Adequate Textbook Selection Models . . .
Systems Design Practices . . . ¢« « « . &

L] e o o o .
e e o . ° o
. o o . o o
. e o . e o

LIST OF REFERENCES . « ¢ ¢ ¢ o o ¢ o s o o ¢ o s o
APPENDI CES L] L] L3 L] L] L L] L L . L] L] ® L3 L L] L L] L L] Ll
A. SCRIPT USED FOR ALL INTERVIEWS . . . « « « .+ .

B. TEMPLATE COMPUTER SCREENS USED WITH SPECIAL
EDUCATION TEACHERS FOR ANALYSIS OF TEXTBOOKS .

C. PILOT SESSION SCRIPT FOR SPECIAL EDUCATION
TEACHERS L] * L] L] L] L] L] L] L] Ld L] L] L] L] L] L] L] L4 .

105
106

111

133



vi

APPENDIX PAGE

D. TEMPLATE COMPUTER SCREENS USED WITH COMPUTER
SCIENCE TEACHERS FOR ANALYSIS OF TEXTBOOKS . . . 144

E. PILOT SESSION SCRIPT FOR COMPUTER SCIENCE
TEACHERS . . L] L] L] L] L] L] L] L] L] L] L] . . . . L] = L 1 5 1

VITA ° ° o . . . . ° . . . ° . o . . . L] . ° ° L] . ° L] 157



vii
LIST OF TABLES

TABLE PAGE

1. Relationship Between Decision Type and
Structure L] L] . L] L] . L] L] L] L] L] L] L] L] L] L] L] ® L] ® 2 5

2. Decision Area and Information Characteristics . . 26
3. Textbook Characteristics Suggested . . . . . . . 53

4. Computer Science Textbook Scores . . . « « « « & 79



FIGURE

1.

5.
6.

viii

LIST OF FIGURES

The Basic Components of a Decision Support
Sys tem L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] .
Research Procedures . . . « « ¢ o o o s o &

Context Data Flow Diagram of the Textbook
Selectlion PYoOCESE . . ¢« « « & o o o o % o

Data Flow Diagram of the Details of the
Textbook Selection Process . . « « o « o &

Sample DSS Template . . « ¢ ¢ o« ¢ o o o o &
Sample Content Analysis Template . . . . .

Data Flow Diagram Demonstrating Information
Characteristics Problems . . . . ¢« ¢« « «

PAGE

29
48

61

63
66
68

93



CHAPTER 1
INTRODUCTION

A teacher faces a complex and difficult task: every
student must learn a broad set of basic skills and academic
competencies, yet each student brings a unique combination
of cultural background, personal traits, and acquired abil-
ities to the instructional setting. To teach successfully,
a teacher must manage all elements of the instructional set-
ting in such a way that learning is facilitated. Thus, many
researchers have viewed teachers as instructional managers
(for examples, see Berliner, 1983; Borko & Cadwell, 1982;
and Doyle, 1983).

Two elements of instructional management have received
particular attention: teacher planning and decision-making.
Recent studies have provided new insights into the methods
and information teachers apply to the planning and decision-
making processes (Borko & Cadwell, 1982; Clark & Yinger,
1979; Joyce, 1978-79; and Morine-Dershimer, 1978-79). How-
ever, few studies have been done to indicate how teachers
are to manage the information needed while planning or mak-
ing decisions.

Textbook selection is an illustration of the managerial
problems which become evident from studies of teacher plan-

ning and decision-making. Readability measures, skills



traces, and a variety of checklists can be employed during a
survey of appropriate textbooks. Then detailed data about
students and curriculum objectives can be applied to select
the best match of curriculum, students, and textbook. Farr
and Tulley (1985) report that there were between 42 and 180
items, with an average of 73 items, on the textbook criteria
sheets they analyzed and declare, "The evaluation of a sin-
gle textbook on so many criteria is certainly an overwhelm-
ing task" (p. 470). When several textbooks are to be exam-
ined, the information management problems involved in col-
lecting, storing, analyzing, and reporting all that data are

even more readily apparent.

Teachers as Managers

In attempting to insure that each student learns as
much as possible, teachers must organize their classes into
groups, choose appropriate materials and activities, imple-
ment instruction, and evaluate the results. In these cir-
cumstances, teachers' management skills are extremely impor-
tant. Doyle (1983) observes that classroom management is a
central part of teaching in classrooms, and Good (1980), in
his review of what is known about teaching, reports that
teachers' managerial abilities have been found to be related

positively to student achievement. Thus Berliner's (1983)



assertion that teaching can be improved if teachers are

viewed as managers or executives seems very reasonable.

Teacher Planning

A number of researchers have shown that teachers do not
focus on instructional objectives during classroom planning;
instead, they focus on subject content and instructional
tasks. Rather than state objectives, develop alternative
strategies, and choose the optimum alternative, teachers
elaborate on the content and activities presented in the
textbook (Clark & Yinger, 1977; Duffy, 1982; Joyce, 1978-79;
Morine-Dershimer, 1978-79; Shavelson & Stern, 1981). The
main element in teachers' plans is the classroom task: the
set of resources, procedures, and products that make up the
student assignments (Doyle, 1983).

Yinger (1977) developed a model of teacher preactive
planning that proceeded at levels--yearly, term, unit, week-
ly, and daily. Because of teachers' task orientation and
the importance of textbook materials within that framework,
the yearly planning level is the most critical. Joyce
(1978-79) summarizes this by stating:

Relatively early in the year, most teachers set up

a series of conditions which were to be powerfully

influential on the possibilities of decision mak-

ing thereafter. Lesson planning, to the extent

that it goes on consciously, involves the selec-

tion and handling of materials and activities

within the framework that has been set up by
the long-term decisions. Perhaps this is why



investigations of teacher 1lesson planning . . .
have found that teachers plan lessons in terms of
activities and arrangements for these activities
rather than using objectives/activities/evaluation
paradigms favored by most theoreticians of in-
structional design. . . . In effect, the selection
of materials and the subsequent activity flow
established the '"problem frame'--the boundaries
within which decision making will be carried on.
(p. 75)

Teacher Decision-Making

The central importance of decision-making in the educa-
tional process has also been recognized. Hunter (1979)
suggests that teaching is "the process of making and imple-
menting decisions, before, during, and after instruction, to
increase the probability of learning" (p. 62). This deci-
sion-making process is frequently divided into two stages.
The preactive stage includes all decisions made prior to the
implementation of instruction. The interactive stage encom-
passes all decisions made during the actual implementation
of instruction.

The two stages of decision-making are related by the
information the teacher carries between them. Bolster
(1983, p. 294) claims that teachers "function consistently
as situational decisionmakers" whose knowledge of the in-
structional process is derived and validated from their
specific classroom experiences. Borko and Cadwell (1982)
demonstrated this viewpoint in an investigation of individ-

ual differences among teachers' decision-making strategies.



The authors concluded that teachers' judgments and decision
policies were essentially idiosyncratic--each teacher se-
lected and weighted a unique set of information when asked
to make decisions based on a detailed description of par-
ticular instructional problem.

In order to manage the classroom environment, teachers
rely on two simplifying procedures. First, they develop
routines to reduce the complexity and incréase the predict-
ability of classroom activities (¥Yinger, 1977). Secondly,
they group students and use the group, rather than each
individual student, as the planning unit (Shavelson & Stern,
1981). Thus, teachers accumulate a knowledge of the unique
circumstances. of their classrooms during the interactive
instructional process; then the teachers carry this knowl-
edge into the preactive decision-making stage. The curricu-
lum materials and activities chosen become the framework

which bounds further instructional decision-making.

Textbook Selection

Because the textbook serves as the operational frame-
work for 85-90% of American teachers (Duffy & Ball, 1983),
textbook choice is the most critical decision made during
the preactive planning stage. Shavelson and Stern (1981)
assert that "once a curriculum has been seledted, teachers

accept the textbook as the major, and usually the only



source of content" (p. 478). Doyle (1983) adds that text-
books and workbooks ‘'carry the academic task system"
(p. 187).

Given the importance of selecting a textbook, it
might be assumed that there would be a set of well defined
procedures for describing a class of students, analyzing a
set of alternative textbooks, and selecting a textbook that
effectively helps students achieve curriculum goals. Unfor-
tunately, most research indicates that there is no reliable
set of procedures to choose textbooks.

As a consequence, textbooks may be inappropriate for
the classes in which they are used. There is often a seri-
ous mismatch between the readability of textbooks and the
reading achievement level of the students required to learn
from these books. In one study, Jorgensen (1978) found that
over half of a class of third grade reading students were
working below their instructional level, while 85% of the
students in a fifth grade social studies class were being
asked to work in materials that were above their instruc-
tional level. Shoreman (1982) found a significant increase
in comprehension for all students when the material in their
sixth grade social studies text was rewritten at a fourth
grade readability level. Finally, Brunson (1980) found that
many university education majors were not able to read at

the level required by their textbooks.



Secondly, there is no clear congruence between the
curriculum objectives expressed by educators, the textbooks
used by children, and the tests used to measure achievement.
Armbruster, Stevens, and Rosenshine (1977) studied the con-
tent of three reading curricula and two standardized tests
at third grade level. They found that the overlap between
texts and tests was low; the teachers and classwork empha-
sized comprehension skills while tests concentrated on fac-
tual recall of items found in text. Freeman, Kuhs, Porter,
Knappen, Floden, Schmidt, and Schwille (1983) analyzed the
overlap between textbooks and achievement tests in fourth
grade mathematics programs. They found that the common core
of topics covered by all texts and tests amounted to less
than 50% of the total material; thus a fourth grader will be
tested at the end of the year on a substantial amount of
material that will not have been covered in class.

Finally, the classroom tasks required by textbooks are
frequently not well suited to the students. MacGinitie
(1976) demonstrated that textbooks often make inappropriate
logical inference demands upon kids: steps in instructions
that seem 1logical to adults may make 1little sense to
six-year-olds. McConkie (1977) notes that "the cognitive
representation of material presented by text is partially
determined by prior 1learnings" (p. 13). But, aside from

placing students within the grade 1level system, 1little



attempt is made to be sure students have the required back-
ground for understanding the textbooks. Hence, many stu-
dents are forced to work without the domain-specific knowl-
edge needed to learn from their text materials (Edge &
Friedberg, 1984; Resnick & Ford, 198l1). Brophy (1982) sums
up the problems by stating:

Good curriculum materials will work reasonably

well for the mythical average student, but they

will not work perfectly for any student and will
not work at all for many. (p. 12)

Managing Instructional Information

The problems of using textbooks in classrooms are the
result of the different sources of information used for cur-
riculum development and instructional implementation. In a
study of knowledge use in schools, Amarel and Chittenden
(1982) note:

Rarely, however, is knowledge intrinsic to the

classroom regarded as a prime source for program

development. In contrast, program implementation
necessarily depends on knowledge sources that are
intrinsic to the classroom, particularly knowledge
about students and their responses to curriculum
events and materials. (p. 3)
The attempts of textbook developers to bridge this knowledge
gap have generally been unsuccessful because measures of
text readability and student reading level are too imprecise
to allow accurate matching of text and students (Bristow,

Pikulski, & Pelosi, 1983; Sprague, 1968). Additionally, as

discussed in the preceding section, many factors besides



readability must be considered in selecting text materials.
Thus, 2ecchini (1983) found that two highly regarded mea-
sures of student reading achievement were of limited value
in predicting the appropriate placement of students in basal
text materials.

The dualism of knowledge sources probably contributes
significantly to the lack of agreement of exactly who is to
make curriculum and textbook decisions. Kuﬁder (1976), in a
review of textbook selection procedures for the Educational
Research Service, found wide variations in both textbook se-
lection procedures and selection criteria. However, in many
school systems, mechanisms existed to allow teachers a di-
rect voice in the selection of text materials to be used in
their classrooms.

However, it is unclear if teachers are able to gather
and apply the information needed to accurately select text
materials for their classrooms. Flemming (1983) found that
the most frequently used source of information about text-
books was personal examination and the most important crite-
ria for selection were related to reading level and motiva-
tional characteristics of the materials, but he reports no
evidence of rigorous data collection or analysis. Byers and
Evans (1980) found that teachers could not judge students'
reading preferences because of a lack of reliable infor-

mation about student interests. And Keck (1976) found that



10

teachers were generally unsophisticated in their information
management skills--many teachers were unfamiliar with the
variety of techniques available for data collection and
management and instead relied upon their general impressions
and intuition.

Thus, a system for the collection, storage, analysis,
and reporting of information relevant to textbook selection
may be of significant wvalue to teachers. Such a system
would allow the efficient determination of an appropriate

textbook for each of the teacher's classes.

Statement of the Problem

The current procedures for textbook selection are inad-
equate due to a lack of a system to collect and use informa-
tion about appropriate textbooks and students. There is
information about alternative textbooks and about the stu-
dents who make up a class, but teachers are unable to gather
and apply that information easily. The collection, storage,
analysis, and reporting of information relevant to textbook
selection thus represents a significant problem in many

educational institutions.

Purpose of the Study

The purpose of this study was to examine the feasi-

bility of developing a set of computerized information
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management tools to collect, store, analyze, and report
information relevant to the selection of classroom text-
books. The tools included a data base management system
specifically designed to manipulate information deemed im-
portant by the teacher, a set of utility programs to collect
data on textbook readability and class characteristics, and
a report generator to present the results of the analyses in
an efficient format.

To examine the feasibility of using these tools, this

study was designed to determine:

1. If a group of teachers could precisely specify the
data they wanted to collect and analyze.

2. If the specified data could be collected and en-
tered into a computer data base management system.

3. If the quality of the available data could support
a computerized data base management system.

4. Which data structures would be required to manage
the data.

5. If microcomputers currently available in schools
have sufficient power to search, select, combine,
and format the desired data.

6. What financial and personnel costs would be re-
quired to develop and use such a decision support

system.



12

Scope and Procedure

To examine the feasibility of using these computer
based tools, the author worked with teachers selecting text-
books in the Cherokee County, North Carolina, Public School
System. The author--acting as a participating observer--
provided a set of computerized decision support aids to help
analyze textbooks available for special education reading
and high school computer science classes.

The author began by using a structured interview to
determine the information the teachers and system adminis-
trators felt would be important in making their selection of
text materials, the queries the individuals might make when
using the data base management system, and the report for-
mats desired. Then the author analyzed the availability and
quality of data required to analyze texts in terms of the
needs expressed by the teachers and administrators.

The results were developed into a set of diagrams show-
ing the 1logical flow of information through the decision
points involved. These illustrations, called data flow dia-
grams, summarize the storage, processing and movement of
data and serve the same purpose as an architect's prelimin-
ary sketches--the diagrams simplify communication between a
decision support system developer and the potential users,

and serve as a basis for the more detailed plans that follow
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(Davis, 1983). 1In this case, the data flow diagrams were
used to refine the data analysis.

Next, the data flow diagrams were used to develop the
data structures and data management functions required by
the decision support system. Available computers and data
base management programs were reviewed to determine a suit-
able combination, and a set of data base management tem-
plates was constructed to meet the needs of the teachers as
closely as possible. Other necessary utility and report
programs were also selected. The financial and personnel
development costs of the equipment and programs were deter-
mined.

The textbook selection committees used the templates
and associated programs while the author recorded the per-
sonnel time necessary to analyze the textbooks. Teacher
reactions were also noted. The total process was then re-
viewed in order to determine the fitness of the decision

support system on each of the six dimensions of feasibility.

Assumptions of the Study

Several assumptions underlie the purpose and design of
this study. First, the concepts of information management--
the operations of collecting, organizing, storing, and ana-

lyzing data--are assumed to be broad enough to be applied in
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a wide variety of instructional situations. In particular,
the management of instructional information was regarded as
analogous to the management of much business information:
the tasks of teachers were considered comparable to the
tasks performed by many business managerial employees.

Secondly, it was assumed that the formalization of
information management procedures within the decision-making
tasks of teachers would result in better instruction deliv-
ered to the student. It seems apparent that if the process
of textbook selection 1is better understood, and that if
information about textbooks and students can be more accu-
rately collected and applied, then the instruction received
by the learner will improve.

Finally, while an information management system does
not necessarily require a computer, it is assumed that the
availability of powerful microcomputers should enhance the
capabilities of an information management system. General-
ly, the management system described requires relatively
little computer time on a type of system that is becoming
increasingly common in the schools. And while many people
might question the assumption that teachers would be willing
to use a sophisticated computer system, a survey of teachers

showed that they would be interested and willing to use a
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computer if a "user-friendly" system of significant instruc-

tional value is available (Instructor, 1982).

Limitations and Delimitations

This study has been limited to the development and
analysis of the tools necessary for the management of infor-
mation relevant to the process of selecting textbooks.
Although there is information relevant to other aspects of
the instructional process which is also difficult to manage,
and such information might be amenable to inclusion in a
broadly based management system designed to support teachers
as they make other decisions, the magnitude of such a
project was beyond the resources of the current study.

Additionally, this study has been limited to the con-
struction of a decision support system which can be sup-
ported by commercially available programs; such programs
are widely available and can be adapted to support a wide
range of activities. These programs have been developed for
use by individuals with little previous experience with com-
puters and many include tutorials which help train users.
Thus, teachers are faced only with the task of tailoring a
management system to their needs rather than with the huge

task of writing a program of their own.
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CHAPTER 2

REVIEW OF LITERATURE

Choosing a textbook requires that each text be examined
in light of specific selection criteria and that the infor-
mation gathered be managed so that a choice can be made.
This chapter presents a review of the educational literature
describing textbook selection procedures and criteria; then
a brief survey of management information systems research
indicates how the concepts of information management for
decision-making may be applied to the textbook selection

process.

Textbook Selection Procedures

Currently, there is 1little uniformity in the formal
procedures used for textbook selection. Kunder (1976),
Goldstein (1978), and Farr and Tulley (1985) detail the
variety of different procedures:

--22 states are classified as adoption states while 28
states leave textbook selection entirely to local
school districts.

--Among the 22 adoption states, some specify a single
text for each subject while others specify a short
list of texts from which 1local districts may

choose.
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--Variety is again the rule where local districts have
a choice: although a committee is usually formed
to review textbooks, there is a wide variety of
committee structures, responsibilities and proce-
dures.

-=-Occasionally an individual, such as the district
superintendent or a school principal, will make
textbook choices with only infofmal discussions
with a few selected teachers.

--Many school districts have no written textbook selec-
tion policies.

--Teachers are split almost equally between those who
have and those who have not participated in the
textbook selection process.

Despite this apparent diversity, the vast majority of
textbooks are reviewed by some form of local school district
textbook selection committee. Almost all adoption states
have procedures of one kind or another that allow 1local
districts to review and choose from several texts, while
most nonadoption states provide some form of curriculum
outline which local districts are to use as a guide when
selecting texts (Farr & Tulley, 1985; Goldstein, 1978).
Thus a local committee, following state and local require-
ments, serves as the focal point of most textbook selection

procedures.
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Teachers are geﬂerally well represented on local text-
book selection committees, comprising a majority of the
members in many cases (Goldstein, 1978; Kunder, 1976).
While many times these committees act only in an advisory
capacity, the fact remains that teachers are given a large
voice in the review of the textbooks to be used in their
classes.

Almost inevitably, these committees usé a single method
to evaluate the text materials. Publishers and local re-
searchers rarely have an opportunity to perform the pilot
studies that could provide learner verification data on the
effectiveness of specific textbooks (EPIE, 1980). 1Instead,
checklists of factors considered important are used to guide
the evaluators as they review the materials. The committee
may use a checklist obtained from state or local authorities
or may develop its own form. The items on the checklist
represent the selection criteria by which each textbook will

be judged.

Textbook Evaluation Criteria

Again, there is little agreement on the formal criteria
on which textbooks should be evaluated. Kunder (1976) pro-
vides samples of forms used by local committees in various
school districts in the United States. One district has

developed procedures for piloting textbooks while another
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uses a simple one-page form rating each text from poor to
excellent on a total of five dimensions. Some districts use
multipage forms requiring detailed counts of the race, sex,
and activities of all individuals pictured in the texts.
Other districts completely omit any reference to racism or
sexism in texts.

Farr and Tulley (1985) examined 70 forms used by selec-
tion committees in both adoption and nonédoption states.
The sheets varied from 42 to 180 items in length, with an
average of 73 items; the only item common to all 70 forms
was the textbook copyright date! Generally, the forms stud-
ied asked only for confirmation of the existence of each
factor rather than for an evaluation of the quality of the
text on each factor. Farr and Tulley concluded that such
evaluations are far too long and complex to be realistic.

In fact, the use of these criteria sheets is far more
complex than indicated. Many criteria sheets ask for some
form of content analysis. A comparison of the textbook with
the appropriate curriculum objectives of the state and local
educational systems results in a summative evaluation--on a
scale of 1 to 5, for example--filling single blank on the
evaluation form. Deciding how well each of five textbooks
covers as few as 20 curriculum objectives adds a consider-
able amount of work to the evaluation task. And then con-

tinuing, as many sheets do, by asking if the organization
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and sequence of the textbook content is compatible with the
state or local curriculum guide greatly increases the com-
plexity of the evaluation.

Disagreements continue about the value of many of the
items which are used by many selection committees. Spache
(1978) states that it is the responsibility of evaluators to
determine the readability of the textbooks they select and
73% of the sheets examined by Farr and Tulley included this
factor. But Armbruster, Osborn, and Davison (1985) title an
article "Readability Formulas May Be Dangerous to Your Text-
books" and caution against the use of such formulas! Muther
(1984) advocates the use of a skills trace to examine how a
series of textbooks treats an important topic, but none of
the other analysts even mention the technique. Finally, the
disputes over the proper goals and objectives of education
regarding controversial topics such as evolution undermine
the usefulness of conventional content analysis of text-
books.

It is evident that evaluating text materials carefully
is a time consuming task. But EPIE (1976) reports that
teachers spend only three to ten hours a year selecting
materials and even less time analyzing the instructional
effectiveness of those materials prior to choosing them.
Teachers serving on textbook selection committees may spend

more time than this, but increasing the amount of time
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available to teachers for evaluating materials is a major
recommendation of textbook specialists (Farr & Tulley, 1985;
Komoski, 1985).

Under these circumstances, the ability of teachers to
gather and process all of the information needed to evaluate
text materials is extremely limited. As a consequence of
their information processing 1limitations, teachers must
selectively perceive and interpret portions'of the available
information with respect to their own goals; they must con-
struct a simplified model of reality which they then use to
make their decisions (Shavelson & Stern, 1981).

Obviously, no single algorithmic procedure exists to
guide committees selecting textbooks. A decision-making
procedure that conforms to formal reasoning methods requires
a clearly specified goal and that every conclusion follow
from previous information using strictly prescribed rules;
the decision-making procedures used in textbook selection
originate from poorly specified goals and require drawing
conclusions from incomplete information and from information
which cannot be represented in concise statements. Hence,
it is not possible to program a computer to choose the prop-
er textbook; father, given the constraints apparent in text-
book selection procedures, a method of simply helping teach-
ers manage the information necessary to evaluate text mate-

rials would be of significant value. The field of
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Management Information Systems (MIS) has examined many of
the problems involved in handling information to be used in
business decision-making; thus, examining the concepts and

research of MIS may prove fruitful.

Decision Types and Information Management

The types of decisions workers make, and thus the kind
and quality of information they need, is determined by the
level at which the workers operate. While managers may
simply use whatever information is available, a more precise
specification of information needs and decision-making pro-
cesses is required if computerized information management
systems are to be used. However, the system designer cannot
just ask a manager what information will be needed--rather a
dialog of analysis, discussion and observation is required
(Bentley & Forkner, 1983).

The American workforce is often pictured as a hierarchy
with numerous workers on the bottom and fewer managers at
the top. Within the hierarchy, a flexible task classifica-
tion framework characterizes managerial roles by level: 1low
level managers are concerned with the operational control of
daily activities, middle level personnel are concerned with
generalized management control decisions and top level man-
agers are concerned with policy making and strategic plan-

ning (Anthony, 1965; Carlson, 1983).



23

Teachers have an unusual set of work roles. Not only
are they the essential workers at the opérational level--
responsible for the implementation of the daily activities
of instruction--but they also share responsibility for many
of the tasks traditionally assigned to managers. Montello
and Wimberly (1975) note that

The manager of an educational enterprise is a

decision-maker and must have information in order

to function. Such an educational enterprise may

be any unit, ranging from the smallest self-con-

tained classroom with the teacher as manager up to

the largest school district 1in 1its entirety.
(p. 15; emphasis added)

The American public and district school boards and
superintendents represent the top management 1level, con-
cerned with deciding system goals and strategies and with
providing the resources needed to reach those goals. Prin-
cipals, supervisors, and teachers make the operational con-
trol decisions, guiding the daily activities of the schools.
All groups share the managerial control decisions.

Anthony (1965) defines managerial control as '"the pro-
cess by which managers assure that resources are obtained
and used effectively and efficiently in the accomplishment
of the organization's objectives" (p. 27). The selection of
text materials represents a key managerial control decision
because it translates the goals and strategies articulated
by the top managerial level into resources and plans for the

daily operational activities of the workforce. Text
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selection also can be considered an operational control
decision because the textbook provides the content and cen-
tral instructional activities for most classroom interac-
tions. Thus the choice of a textbook represents the dilemma
of a combination decision type: school administrators may
view textbook selection as a way to achieve relatively con-
sistent educational quality throughout the system while
teachers judge texts on the basis of the appropriateness of
the tasks provided for their specific classrooms. The mana-
gerial level of the decision-makers influences their view of
the decision.

An essential characteristic of the decision level is
the degree of structure governing the decision-making pro-
cess (Simon, 1960). An operational decision is generally
highly structured--the operating procedures, decision rules,
and information flows can be reliably predefined. At the
other extreme, the goal and strategic decisions made by top
management may be considered examples of unstructured deci-
sions--the problems involved are complex and highly judgmen-
tal, and unforeseeable issues make information requirements
unpredictable. The intrinsic structure of operational con-
trol and managerial control decisions fall Dbetween these
two extremes--such semistructured decisions have elements
which are susceptible to operational analysis and elements

requiring the subjective judgment of a manager (Keen &
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Morton, 1978). Table 1 illustrates this continuum of deci-
sion types and structure using examples from banking and
education. The type of decision to be made dictates the
characteristics of the information needed (Awad, 1977).
Operational decisions can usually be based upon a reasonably
well articulated rule applied to the intrinsic data immedi-
ately available, while strategic planning requires the appli-
cation of a wide range of data extrinsic to the operational
environment. Again, operational control and management
control decisions fall somewhere between these extremes.
Table 2 (adapted from Keen & Morton, 1978) outlines the

information characteristics required by each decision type.

TABLE 1

RELATIONSHIP BETWEEN DECISION TYPE AND STRUCTURE

DECISION DEGREE OF BANKING EDUCATIONAL
TYPE STRUCTURE DECISIONS DECISIONS
Operational Highest Customer Individual
structure withdrawal tutoring
Operational Number of Daily lesson
control tellers planning
Managerial Investment Teacher work
control allocations rules
Strategic Least Target rate Curriculum

planning structure of return goals
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TABLE 2

DECISION AREA AND INFORMATION CHARACTERISTICS
(ADAPTED FROM KEEN & MORTON, 1978)

INFORMATION CHARACTERISTICS
DECISION

AREA SOURCE DETAIL ACCURACY AGE SCOPE

Operational Internal Highly High Current Narrow
procedures A detailed A Fy A
N
Operational
control

Managerial
control

Strategic v v v v N\
planning External Aggregate Low Older Wide

Examining Table 2, we can see that combination opera-
tional control/management control decisions such as select-
ing text materials for classroom use will require informa-
tion from external sources to meet the needs of the manage-
ment control aspect of textbook selection--for example,
information from outside thg school system relevant to the
curriculum goals and system resources will have been applied
to the development of the curriculum objectives, test compe-
tencies, and financial means which will guide the selection
process. Additional information is also needed from sources
internal to the school system in order to examine the opera-

tional control aspects of the textbook selection decision--
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primarily information describing students, instructional
techniques, and instructional activities which are appropri-
ate to the school.

Table 2 also demonstrates the range of detail needed.
Although much of the information must necessarily be aggre-
gated into composite data such as competency indicators of
curriculum goals and statistical summaries of student per-
formance, considerable operational detail is also necessary.
For example, a statistic indicating the average reading
achievement level of a class may be sufficient for manageri-
al control decision-making yet may be inadequate for opera-
tional control decision-making by obscuring the actual dis-
tribution of student scores. The accuracy and the currency
of the information must also reflect both the managerial and
the operational level of the textbook selection decision;
information used to support the strategic planning process
does not require the same accuracy and currency standards.

Decision-making theory emphasizes that a broad range of
information must be available (Kroeber & Watson, 1984).
Information about how well the text materials meet the cur-
riculum objectives, statistics matching student and text
characteristics, opinions on the suitability of the text for
particular sets of students--each text must be evaluated on
many dimensions if an adequate decision is to be made. Yet

despite the amount of information which must be gathered and
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considered, managerial judgment will be necessary in making
the final selection; the problem is still too complex for
the development of a simple decision-making rule that can be

easily applied under all circumstances.

Decision Support Systems

Decision support systems (DSS) represent an approach to
using computers as an aid to making semistructured decisions
such as textbook selection. A DSS is a computerized infor-
mation management system, under the control of the decision
makers, that provides access to data, models and analytical
aids relevant to specific decision-making tasks (Kroeber &
Watson, 1984). Such a system is designed to support manage-
rial judgment rather than replace it.

Two factors require that a DSS be under the control of
the specific individuals who will use it. First, the dif-
fering situational factors surrounding each manager lead to
differing information needs. Secondly, differing decision
styles will lead to differing information analyses. Hence,
information can only be defined in terms of a specific user.
Davis (1983) states:

Information is data that has been processed into a

form that is meaningful to the recipient, and is

of real perceived value in current or prospective
decisions. (1974, pp. 16-17)
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Under these circumstances, the emphasis of DSS design-
ers has been to involve the user as early as possible in the
design cycle and to construct a system that readily responds
to the users' needs (Keen & Morton, 1978; Hurst, Ness,
Gambino, & Johnson, 1983).

Figure 1 illustrates the main components of a decision
support system. Users are able to analyze a collection of
data by using a computer program designed to collect and
organize the data in terms of a decision model constructed

specifically for--and often with the help of--the users

themselves.
1
Decision
Data » > Models
(Templates)
‘K\\\\\‘ Sophisticated J(/’/'V
Software
Programs
\

Y

Users with a
Decision-Making Task

Figure 1. The basic components of a decision support
system (adapted from Kroeber & Watson, 1984).
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Bennett (1983) defines a DSS model as "an embodiment of
the decision maker's own evolving view of those elements
thought to be important for the decision under considera-
tion" (p. 10). Creating such models is now possible through
the development of both powerful microcomputers and easy to
use information management programs. A DSS developer tai-
lors an information management program to the users' needs
by developing a template that specifies the data to be col-
lected, the format of the data and the relationships between
each data element. This template is a model, created for
general use, that organizes the data so that the users can
perform any analyses that seem relevant to the decision at
hand.

The data can be obtained from many different sources:
an ofganization‘s transactional data may be available, but
more often the user enters summary data developed from both
public and private knowledge. Averages of hard data, pre-
dictions based on statistical analyses, and personal esti-
mates and evaluations may all be used in a single template.
The software then allows the user to combine, sort, select,

and report the data as desired.

Decision Support Systems and Textbook Selection

The choice of a textbook would appear to be an excel-

lent candidate for a decision support system. A traditional



31

data processing system--which provides a predetermined out-
put for any given input--cannot be used because there are no
algorithms for choosing textbooks based on student perfor-
mance. A management information system, which summarizes
the daily operational data for strategic planning, cannot be
used because much of the information relevant to textbook
selection is obscured in highly condensed summaries such as
class reading achievement average.

In designing a decision support system for the textbook
selection process, an exceptionally broad model (or set of
templates) will be necessary to satisfy the needs of a com-
mittee representing two different management levels. Yet a
system designed to support a wide range of models may be of

aid in a difficult and time-comsuming task.
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CHAPTER 3

RESEARCH PROCEDURES

The textbook selection process 1in Cherokee County,
North Carolina--where this study was done--is complex and
very 1labor intensive; over the years, a procedure has
evolved to manage the selection tasks. It was necessary to
plan the research project so that the computerized DSS could
be designed and its usefulness determined without disrupting
the established system. This chapter describes the 1local
setting and procedures, describes the research plan, and
details how data were gathered and applied to determining
the feasibility of a DSS for textbook selection.

The choice of a topic frequently mandates a particular
research design. The analysis of a semistructured decision
such as textbook selection, in a discipline as complex as
teaching, requires special research procedures. The design
must allow the decision-makers to define the information,
processes, and heuristics which are to be used while permit-
ting the researcher to observe the interaction between those
decision-makers and the computer based information manage-

ment system (Bennett, 1983; Keen & Morton, 1975).
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The Research Setting

Cherokee County is a rural mountain country in the far
western tip of North Carolina. Murphy, with a population of
approximately 2,000 residents, is the county seat and larg-
est town. The Cherokee County School System is comprised of
six elementary schools, one junior high school, and three
high schools with a total student population of 3,600.

North Carolina is a textbook adoption state which pur-
chases all textbooks and then distributes them to each of
the counties. The State Department of Public Instruction
does not specify a single text for each subject, but rather
a short list of approximately five books; the school person-
nel from each county can then make their choice from the
textbooks on that 1list. In fact, county personnel can
choose more than one book for a single subject area as long
as each book is ordered in classroom sets of approximately
25

School personnel in each of the North Carolina counties
develop their own textbook selection processes. Although
there are no written procedures, the Cherokee County admin-
istrative staff has asked all teachers who will be using a
textbook to examine each of the books on the list from the
state and then vote for the book of their choice--the choice
of the majoritf is then adopted for the county schools. The

specific steps involved are:
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1. When asked by the Department of Public Instruction,
county teachers participate in the initial state screening
of textbooks as local readers who follow state evaluation
procedures. Thus, there are a group of teachers who are
experienced in textbook selection and familiar with most of
the materials available.

2. After the state department issues the new list of
approved textbooks for a specific grade 'and subject and
calls for 1local orders, the director of instruction meets
with the principals to determine a selection schedule, a
supervisor for each area, and any special procedures that
might be appropriate.

3. The supervisor distributes the textbooks so that
they circulate among the teachers for inspection.

4. The supervisor brings a general list of the appro-
priate curriculum objectives to a working meeting of the
teachers who will be using the book chosen. The group exam-
ines each textbook for its coverage of the curriculum objec-
tives and discusses the book's suitability for use in their
classes. No specific analysis is followed, no checklist or
rating form is used, and no specific reports are developed.

5. The teachers return to their schools; they continue
to examine and discuss the books for another week. Then

their votes are forwarded to the director of instruction who
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determines the choice of the majority and orders the text-
books.

This procedure is very involved and time-consuming.
Each year, textbooks for up to 12 grades in three or four
subject areas are chosen. The distribution of materials,
scheduling of meetings, and the management of even the mini-
mal amount of paperwork necessitated by these procedures is
a significant burden on the school personnel. The adminis-
trators and teachers involved immediately saw the potential
value of a computerized information management system.

However, the administrators were unwilling to experi-
ment directly with the established procedures: the problems
of developing and installing a computer system are well
known and any interference with the current procedures could
be very expensive in terms of the time and effort of the
school personnel. Hence, a simulation of the normal proce-
dures, involving the choice of textbooks in computer science

and special education, was developed.

Simulation Procedures

A simulation is an operating model of a complex system;
its validity depends upon the degree of realism apparent to
the subjects and upon the degree of structural and proced-
ural correspondence between the model and the reference

system (Raser, 1969). Examining the selection of textbooks
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in computer science and special education simplified the
process by eliminating the constraints placed by North
Carolina--no approved listé of texts have yet been developed
in these areas. Thus, there was no state imposed time frame
for selecting texts, nor any requirements on the number of
each textbook which had to be ordered. The restriction to
these subject areas also provided economy by limiting the
process to three‘administrators and twelve special education
and four computer science teachers. Significantly, given
these simplifications, there would be little extra expense
involved if problems developed with computer-based informa-
tion management system.

The computers were readily available to all teachers.
More than 70 Apple II+ and IIe computers had been purchased
by the school system and were placed in all schools. All of
the machines had at least one disk drive and the majority of
the machines had 64K of internal memory. Almost all of the
system teachers had taken a course designed to introduce
teachers to the operation and major classroom uses of these
computers.

The teachers involved were all familiar with, and most
had participated in, the normal textbook selection process.
To insure the validity of the simulation, the research pro-

cedure followed the normal textbook selection procedures in
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the following manner (steps marked "**" represent the addi-
tional steps required by the introduction of the DSS):

1. An initial review reduced the number of textbooks
to approximately five in each of the subjects under consid-
eration. While none of the state checklists were involved,
the procedure was similar to the initial screening provided
by local readers.

2. The researcher met with the directér of instruction
and with the director of special programs to establish that
each director would supervise the appropriate text selection
process, to set the schedule, and to work out a procedure
that included the computer-based DSS within the normal pro-
cess.

3. The potential text materials were selected from the
teachers' collections and from the North Carolina regional
materials center and circulated among the teachers.

** The researcher discussed with the teachers the
information they felt would be useful in making a selection,
the format in which the information should be arranged and
the reports they would like as summaries of their analyses
of the textbooks.

** The researcher obtained the curriculum and student
data (with student names deleted) the teachers requested and
built a computerized database. This initial database de-

scribed the course curriculum objectives, the course topics,
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the exit exam competencies, the student reading achievement
levels, and other asked for data. The data were formatted
according to the teachers' suggestions.

4. The supervisor and teachers met for a working ses-
sion to analyze the textbooks.

** At this session, the researcher provided the ini-
tial database and information management system so that the
data collected about each textbook could be’entered into the
database.

** After the working session, the researcher and the
supervisor produced the computerized report summaries re-
quested by the teachers.

5. The teachers returned to their schools, received
the reports, discussed the texts, and made their choices.

** The researcher questioned the participants on their
view of the system to complete collection of the data re-
quired by the research questions.

Thus, the simulation maintained the structure and pro-
cedures of the regular textbook sglection process except for
the addition of the computer-based DSS and the presence of

the researcher as a participant observer.

The Participant Observer Design

In this study, participant observation was a require-

ment of the information management development procedure.
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No general method has been developed to guide the textbook
selection process; much of the knowledge teachers apply to
the selection process has been developed from personal anal-
ysis of activities in the teacher's particular classroom.
Participant observation is a valid research technique for
examining the application of this tacit knowledge (Bolster,
1983; Doyle, 1981; Rogers, 1984). Observing decision-makers
as they use a prototype of the information ﬁanagement system
provides the detailed data necessary to determine the feasi-
bility of the system.

The author's participation was limited to determining
what information the school personnel wanted to use during
textbook selection, and to providing and operating the in-
formation management system prototype used during the pilot
sessions. The author tried not to influence the information
and analyses the school personnel used nor to change their
normal textbook selection procedures. The interview and
pilot session scripts, which were designed to limit the role
of the investigator, are presented in the appendices of this
report.

Prototyping: The Decision Support System
Design Cycle

Prototyping--the construction of an experimental model

used to gather information about system performance--is an
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attempt to overcome the problems caused when an information
system designer does not fully understand the user's disci-
pline. Where possible, the design of a DSS should be done
by the users themselves; when this is not possible, the DSS
designed must involve the user in a planning cycle that
requires an immense effort--perhaps as much as 70% of the
total project time (Keen & Morton, 1975). The user must
define the information, processes and heuristics that will
be used during the decision-making process (Bennett, 1983;
Keen & Morton, 1975; Kroeber & Watson, 1984).

The construction of computer-based information systems
is pafticularly difficult in a discipline where knowledge is
subjective, ill-codified, and partly judgmental. The know-
ledge of the decision-maker is rarely formulated in a fash-
ion that permits a simple translation; some method must be
used which allows the decision-maker to learn how to express
his needs to the designer (Buchanan et al., 1983).

Prototyping is one method which helps overcome the
problems of user 1learning by providing a concrete system
with which the user can interact. By observing the inter-
action between the observer and the system, the designer can
avoid the problems which arise when a system is imposed upon
the user (Keen & Gambino 1983; Lee, 1985).

This design cycle must be recursive--the results of the

initial prototype must be applied to the design of a new
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prototype and the process repeated until the user feels the
system is a valuable aid to the decision-making process. As
Martin (1981) states, "The more thinking, iteration, and
interaction with users that goes on before a data base is

implemented, the better the final product will be" (p. 52).

The Feasibility Study

A feasibility study is "a compressed, capsule version
of the entire systems analysis and design process" (Davis,
1983). The study must clarify the problem definition and
determine if any computer-based solutions are possible--
technologically, economically and operationally--before any
major resources are committed to the project. For this
study, six research questions were developed to analyze the
feasibility of a decision support system for textbook selec-
tion.

Two questions focused on the technical feasibility of
the system:

1. Could the information specified by teachers be
stored in a file or data base management system
available on a school microcomputer?

2. Did the available Apple IIe microcomputers have
sufficient power to search, select, combine and

format the desired reports of that data?
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One question focused on the economic feasibility of the

system:

3. What financial and personnel costs were involved in
the setup and use of the decision support system?

Three questions focused on the operational feasibility

of the system:

4. What data, data formats, and reports, if any, would
a group of teachers describe as useful in selecting
a textbook?

5. Were the characteristics and quality of the speci-
fied dataset appropriate for use in a textbook
selection decision support system?

6. Did teacher responses while and after using a pro-
totype indicate that the decision support system
had enough functional value to make continued de-
velopment feasible?

The data collected to resolve these six questions were

used to establish the feasibility of the decision support

system.

Data Collection and Analysis

The first stage of data collection utilized a struc-
tured interview with the teachers and administrators to
determine the data, data formats, and reports they felt

would be useful in analyzing text materials. This procedure
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was used because it is difficult for managers to express
their information needs in terms the decision support system
designer can use; by presenting examples and probing re-
sponses the designer can obtain a reasonable initial dataset
(Hurst, Ness, Gambino, & Johnson, 1983; Keen & Morton,
1978). The interview format covered a brief summary of the
problem and related research, a series of examples of data
and data formats that might be collected, and general dis-
cussion. The materials used are included in Appendix A.

The dataset obtained provided the information needed to
construct the prototype, build a sample database, and use
the decision support system for one test cycle. During this
process all activities were timed in order to develop an
estimate of personnel costs. Notes were kept on all obser-
vations of the individuals as they worked with the system.
A final discussion after the cycle was complete then provid-
ed the basis for a revised dataset. This information was
used to answer the six feasibility questions.

To answer the first question--Could the dataset be
stored in a file or data base management system available
for the Apple IIe?--the number of items to be stored, the
character length of each item, and the total character
length were determined for the dataset specified by the

teachers. These values were then compared with the maximum
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values handled by the various file and data base managers
available for the Apple IIe microcomputer.

To judge if the Apple IIe had sufficient power to
search, select, combine, and format the desired reports, the
data structure necessary to contain the information speci-
fied and the manipulations necessary to produce the desired
reports were determined. Then those requirements were
matched with the capabilities of the progréms available for
the Apple Ile.

To analyze the financial and personnel costs, the value
of all computer equipment and programs that had to be added
to the equipment currently in the school was computed. The
number of man-hours necessary to specify, locate, enter, and
produce the desired information was totaled. 1In this study,
the implications of these costs were compared generally with
the functional value of the system as reported by the teach-
ers--no strict cost/benefit analysis was developed due to
the difficultly of placing an economic value upon the
results of the decision support system.

The answer to question 4--What data, data formats, and
reports would teachers want?--was provided through the
structured interview and the exit discussion.

To examine question 5--Were the characteristics and
quality of the specified dataset appropriate for use in a

textbook selection decision support system?--the dataset
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suggested by teachers was examined in terms of the charac-

teristics and qualities of information and in terms of the

information needed to match textbooks to learners as indi-

cated by the review of research in Chapter 2. To do this,

each item in the data set was analyzed in terms of:

1.

The component of the textbook selection process--
objectives, test competencies, readability, student
background required, or instructional characteris-
tics (as described in Chapter 2)--the information
addressed.

The source of the data item as intrinsic or extrin-
sic to local classrooms.

The level of aggregation of the item described as
ranging from specific detail to broad summary.

The validity or accuracy of the item obtained from
a review of the professional literature.

The timeliness of the data expressed as the age of
the data in months.

The perceived relevancy to the textbook choice de-
cision as expressed by the teachers after using the

data base to help choose text materials.

After examining each item individually, the scope and

completeness of the entire dataset was considered in terms

of the problem of textbook selection. The purpose of this

data item analysis was to evaluate the theoretical grounds
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for maintaining that a decision support system could help
teachers choose more effective classroom text materials.

Finally, to examine question 6, teacher responses to
the usefulness of each component of the DSS were used to
determine if teachers found enough value in using the compu-
terized database to make further development feasible.

In summation, the data analysis provides a demonstra-
tion of the current feasibility of constructing a DSS to
support teachers as they make textbook selection decisions.
The analysis shows what is possible now and what technolog-
ical and procedural changes will permit in the future.

The analysis was not designed to establish the actual
value of the DSS to the participants. Since the prototyping
process must be repeated several times before the system
provides enough support to the decision-maker to stand on
its own, this study aimed only at establishing the potential
of a computer-based information management system to aid

teachers in selection text materials.
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CHAPTER 4

RESULTS, ANALYSIS, AND INTERPRETATION

The research data were collected in five separate phas-
es. First, 19 administrators and teachers were interviewed,
individually or in groups, to determine what information
they felt would be useful in selecting textbooks. The re-
sults were used to develop data flow diagrams which modeled
the information flow through the textbook selection process.
A series of Decision Support System (DSS) templates and
procedures were then developed from the diagrams. Next,
these DSS templates and procedures were assessed during a
pilot session to analyze text materials for special educa-
tion reading instruction. Finally, a revised set of DSS
templates and procedures were used to help select a textbook
for a high school computer science program.

Figure 2 shows a flow chart of the research procedures,
along with the objective of each phase. By constructing a
prototype DSS based on the information needs of the decision
makers themselves, and then refining and piloting the system
during actual textbook selection proceedings, accurate sys-
tem feasibility data could be gathered. This chapter re-
ports the findings of each step and describes how the infor-

mation from one phase was built into the next phase.
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Objective

Teacher and
administrator
interviews

--define the information to
be managed

--outline the analyses
desired

h

Data flow diagram
construction

--model the information
flows

DSS development:

templates and
analytical
guidelines

--place information into
computerized database

--construct information
management procedures

\

Pilot session:
special education
teachers

--refine DSS
development

|

Pilot session:
computer science
teachers

--analyze DSS
feasibility

Figure 2.

Research procedures.
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The Interviews

The 19 individuals interviewed included three full-time
administrators--the director of instruction, the director of
programs for exceptional children, and a school principal--
twelve teachers of exceptional children, and four teachers
of computer science. (Cherokee County has no educational
computing administrative position--one of the teachers han-
dles any special administrative duties in addition to his
full-time teaching responsibilities.) All were interviewed
using the interview guide included in Appendix A.

None of the individuals used a formal checklist when
selecting textbooks, although the director of instruction
had a file of such forms. All 19 individuals felt that a
computerized system might be helpful, but there were many
differences in the DSS analytical tools desired. The re-
sults of the interviews are discussed below in terms of how
to analyze textbook content; how to match textbooks with
specific groups of students, and how to evaluate a variety

of textbook characteristics.

Administrators

The major concern of the administrators interviewed was

textbook content; a computerized template used to compare
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the content of each text with the topics specified by the

curriculum was the major DSS tool requested.

Content analysis. Each of the three administrators

felt that the content of the textbook should be analyzed in

terms of the North Carolina curriculum guide, Competency

Goals and Performance Indicators, K-12 which outlines the

student competency goals and performance indicators for each
subject. In addition, all administrators felt that the
competencies covered on North Carolina State mandated exit
exams--the California Achievement Test for the elementary
grades and the North Carolina Competency Tests of Reading
and Math for high school--should be compared with the compe-

tencies developed by the textbooks.

Student attributes. The administrators were less in-

terested in DSS tools that attempted to help match the text-
books with specific groups of students. Any attempt to
match textbooks to specific student characteristics is com-
plicated by the fact that the chosen textbook must be used
for at least five years. The director of instruction felt
that split adoptions--two or more different textbooks se-
lected for use in different sections of the same course--
were not particularly advantageous; thus one textbook for
each subject and level was to be chosen for use over a five

year period in all of the county schools. This precluded
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matching textbooks to the reading or achievement level of a
particular class. Thus, neither the director of instruction
nor the director of programs for exceptional children needed
any specific analysis of student characteristics during the
textbook selection process. However, they were willing to
include in the system any analysis teachers felt useful.

The other administrator, a principal, had used summa-
ries of student performance on exit exams to analyze the
effectiveness of the instructional program in his school--he
thought these summaries might also be useful in selecting
textbooks. But the test summaries would not be developed in
time for use during the textbook selection process: the
textbooks were generally analyzed and chosen between Febru-
ary and April while the achievement test results were not
reported until May. Still, the principal wanted a DSS tem-
plate that made previous test results available for each
school and grade level to see if patterns in the data helped
choose appropriate textbooks--if the results demonstrated
that the data could be useful, future computerized systems

might be designed to make the information available when

needed.

Textbook characteristics. All administrators were

interested in using computerized checklists to help evaluate

the instructional strengths and weaknesses of each textbook.
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They suggested a variety of factors which could be included
in analyzing the texts. These suggestions paralleled those
of the teachers, and frequently the administrators recom-
mended that the specific factors included in the DSS system
should be left up to the teachers themselves. Hence, the
responses of the administrators have been included with the
responses of teachers in Table 3, which is discussed on page

58.

Special Education Teachers

While the teachers of the mildly handicapped included
in this study have many special instructional problems, they
frequently must cover the same content and use the same
textbooks as regular classroom teachers: generally their
students face the same exit exams as the regular students
and are to follow the same curriculum. The educational
programs of Cherokee County students identified as "learning
disabled" are to be based on the same North Carolina curric-
ulum guide as regular students, while students identified as
"educable mentally handicapped" are to follow a North Caro-
lina supplemental guide that specifies much of the same
material covered by regular students, including the complete
set of learning objectives covered by the North Carolina
High School Competency Exams. Thus the special education
teachers must analyze the same set of textbooks as the regu-

lar classroom teachers.
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TABLE 3

TEXTBOOK CHARACTERISTICS SUGGESTED

Textbook characteristic Consider omit Undecided

support for enrichment

activities 15 2 0
supplemental materials 14 2 3
layout 13 3 3
illustrations 13 4 2
instructional qualities 13 3 2
amount of drill 11 1 1
production quality 10 3 6
interest level 9 4 6
content organization 9 6 4
maturity level 8 6 5
copyright date 7 10 2
explanation clarity 7 3 2
readability 6 7 6
publisher 6 11 2
comprehension by rural

students 5 4 i
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Content analysis. Although all special education

teachers were familiar with the North Carolina curriculum
guides, only two of the teachers indicated a need for ana-
lyzing textbooks in terms of the congruence between the
textbooks and the guides. Instead, teachers wanted content
analysis performed in terms of the objectives covered on the

particular Brigance Diagnostic Inventory of Basic Skills

used to develop each student's individual education program
(IEP). In addition, all but three of the teachers felt that
the competencies covered on North Carolina State mandated
exit exams should be compared with the competencies devel-
oped by the textbooks; the other three teachers felt opposed
to the idea of "teaching to the test" and so were not inter-
ested in comparing the textbook content with the exit exam
content, although they still wanted to key the classroom
content to IEP objectives developed from the Brigance.
Thus, the teachers appeared less interested than the admin-
istrators in following a uniform curriculum guide and more
interested in meeting specific student needs in terms of
competencies which would have to be demonstrated at the end

of the school year.

Student attributes. The special education teachers

exhibited a variety of attitudes toward matching textbooks
to specific student or class attributes. Six of the teach-

ers felt that examining student reading achievement test
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results would be useful in helping select textbooks. A few
also wanted the achievement test results in all subjects
made available by school and grade. About one-half of the
teachers felt that frequent analysis of student attributes
and performance would be helpful when analyzing textbook
characteristics even though such student data might vary
significantly over the textbooks' five year period of use.
Some of the other teachers felt that the student needs var-
ied so greatly over five years that an analysis of student
attributes might be misleading; others simply felt it was
unnecessary to match the textbooks to specific student

traits.

Textbook characteristics. The teachers varied consid-

erably in their suggestions of which textbook characteris-
tics they felt should be analyzed when choosing a text and
on how those items should be evaluated. Teachers were asked
to suggest textbook characteristics which they felt should
be included on a computerized checklist and were allowed to
comment on the suggestions of other teachers. All sugges-
tions were noted and were used to construct the textbook
characteristics template.

Because the administrators and computer science teach-
ers responses also varied widely, all suggestions were in-
corporated into a single template; thus the results for all

interviews are reported together in Table 3.
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Computer Science Teachers

Computer science is a relatively new subject in the
North Carolina schools. There is no certification procedure
for computer science teachers--each of the four teachers
interviewed taught high school math classes in addition to
computer science. Moreover, there is no North Carolina
curriculum guide for computer science, and there is no list
of approved textbooks. The computer science teachers could

choose any text they wished, using any criteria they wished.

Content analysis. The computer science teachers agreed

to use a simple outline of the topics they felt the course
should cover; the teacher designated as computer coordinator
developed the outline using the table of contents of his
favorite programming book as a guide. None of the teachers
interviewed expressed a desire for a North Carolina curric-

ulum guide like those available for other school subjects.

Student attributes. The computer science teachers

split evenly on the value of matching student characteris-
tics to textbook attributes. Two of the teachers wanted to
use the student preregistration lists to analyze the latest
reading achievement test scores and the algebra class grades
of the expected class. These teachers would then match the
textbook reading level and the amount of algebra presumed to

the average of the students. The other two teachers felt
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that computer science texts should cover certain subjects,
in a certain manner, and wanted students to meet the stan-
dards of the text selected according to their conception of

a computer science class.

Textbook characteristics. Like the administrators and

special education teachers, the computer science teachers
varied widely on the textbook characteristics they wanted to
analyze. For example, two of the computer science teachers
attached great importance to the use of instructional tech-
niques such as advance organizers and chapter summaries
while the other two teachers felt that content organization
and number of practice exercises were much more important.
Again, all suggestions were incorporated into the textbook
characteristics template; the specific responses are in-

cluded in Table 3.

Interview Summary

The interviews indicated that each individual wanted to
apply a unique set of evaluation criteria to the selection
of a textbook. Hence a wide variety of analytical tools
would have to be included in any useful DSS.

To analyze textbook content, templates would have to

describe the content in terms of the North Carolina Compe-

tency Goals and Indicators to satisfy the needs of the sys-

tem administrators, in terms of specific student skills to
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satisfy the needs of the special education teachers, and in
terms of course subject content for the computer science
teachers. In addition, a template to analyze content in
terms of exit exam competencies was desired by most teachers
and administrators.

While there was no mandatory need for templates de-
scribing student attributes, sufficient interest was evi-
denced in the interviews to warrant the construction of a
trial template describing student reading levels as indicat-
ed by achievement test scores; additional templates could be
delayed until evidence of their value could be established.

The construction of a textbook characteristics template
had to accommodate a wide range of analytical needs. Ta-
ble 3 (p. 53) shows how widely all individuals varied on
which textbook characteristics they felt were important
enough to formally analyze. The responses of administra-
tors, special education teachers, and computer science
teachers have been combined because, given the small number
of individuals interviewed, no major difference between the
groups could be determined and because all characteristics
were to be included in a single template. The 1lefthand
column lists textbook characteristics suggested during the
interviews by at least five individuals. The three other
columns give the number of individuals who suggested or

agreed that the item should be considered, who felt that
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the item need not be considered or who were undecided. The
table shows that there is no single item on which all the
teachers and administrators agreed! While many were willing
to go along with others in the group and include items they
deemed unimportant, they would not use such items in their
own analyses.

The variability indicated by Table 3 is only one aspect
of the individuality of textbook selection approaches. Not
only did teachers use different information in evaluating
texts, they also used different weighting and scoring sys-
tems. At least five different scoring systems were suggest-
ed, plus "none of the above," and no more than five individ-
uals agreed on any one of the six alternatives!

Interestingly, several textbook characteristics may
actually represent a method of dealing with student attri-
butes. Textbook characteristics such as "interest level,"
"readability," "maturity 1level," and "comprehensibility by
rural students" may be attempts by teachers to relate text-
book qualities to certain student traits observed in their
classrooms even though formal measures of these student
attributes are not available at the time of textbook selec-
tion or the traits may vary widely over the period the text-

book use.
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The Textbook Selection Process:
A Data Flow Diagram

At this point, a summary diagram that shows both the
textbook selection process and the information flow from
step to step through the process was developed. A data flow
diagram is a logical model of a process that is designed as
a starting point for information system design (Eckols,
1983; Dolan, 1984).

Figure 3 is the context, or level one, data flow dia-
gram of the textbook selection process. This diagram uses
rectangles to indicate the external origin and destination
of the information that shapes the procedures to be modeled:
the North Carolina Department of Public Instruction begins
this process by requesting textbook orders for specified
subjects and grade levels. The department is also the des-
tination of the final textbook order prepared by the local
school district personnel. The outside "files" of informa-
tion which are to be used during the process are indicated
by open-ended rectangles; files drawn with so0lid lines have
been used previously in the normal textbook selection pro-
cess. The Department of Instruction supplies samples of

approved textbooks and publishes the North Carolina Compe-

tency Goals and Performance Indicators for almost all sub-

jects. The files drawn with dotted lines represent those

files which are to be added by the computerized DSS: the
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State Dept.
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/
/
——— e State Dept.
Exit exam of
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Figure 3. Context data flow diagram of the
textbook selection process.



62

Department of Instruction publishes the North Carolina Annu-

al Testing Program, Test Coordinator's Handbook which in-

cludes the goals and performance indicators for the math and
reading competency tests administered to all North Carolina
high school students. The California Achievement Test per-
formance indicators are provided in materials sent to the
school system when the tests are ordered. Student permanent
records and computer printouts of examination scores repre-
sent the remaining new data files. The textbook selection
process itself is shown as a rectangle with rounded corners
and the flows of data into the process are shown as arrows.
This diagram clarifies the basic outline of the information
flows surrounding the textbook selection process.

Figure 4 shows the level two data flow diagram--this
diagram models the internal mechanics of the textbook selec-
tion process as it has been developed in Cherokee County,
including the new files requested by the county personnel.
The initial request and final order are shown as heavy data
flow arrows. Each rectangle with rounded corners represents
an activity that accepts data inputs and produces new data
outputs. Again, standard data files are shown with solid
lines while the new files are shown with dotted lines.

The diagram illuminates the major tasks of the DSS
designer. First, the needed information must be located and

obtained. If possible, this information should be suitable
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Figure 4. Data flow diagram of the details
of the textbook selection process.
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for operational and managerial control decision-making. Then
this information has to be transformed into a format that
can be entered into a computerized data base management
system. Finally, methods of displaying the information upon
demand, accepting new information as it 1is developed, and

reporting the results have to be developed.

The Initial Decision Support System Templates

The information shown on the data flow diagrams was to
be collected in a set of computerized guides called "tem-
plates." The extreme variability of the data requested by
the teachers indicated that a pilot session should be held
to refine the DSS templates and procedures rather than to
select a specific textbook. The most useful methods had to
be determined by using samples of the suggested DSS tools
while discussing specific textbooks. A set of DSS templates
was developed to test the templates and procedures them-
selves rather than to choose a textbook for a particular
class and a meeting of the special education teachers was
arranged to analyze reading textbooks.

Nine templates were constructed using the SuperCalc 3a

program on an enhanced Apple IIe with an extended memory
board. Each template, except the student achievement analy-

sis, was constructed as a checklist.
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Textbook Characteristics Analysis

The first template was developed from the textbook
characteristics the teachers and administrators felt should
be considered during the selection process. Figure 5 shows
a portion of the "TEXTBOOK CHARACTERISTICS" template. (The
complete series of templates is given in Appendix B.)

The "TEXTBOOK CHARACTERISTICS" template begins with a
set of spaces allowing the entry of bibliographical data and
then lists the series of textbook characteristics suggested
by the teachers. After each item was a space for comments,
a space for an evaluation score, S, which could range from 0
to 3, and a space for estimating the relative importance of
the item, W, which also ranged from 0 to 3. The computer
multiplied the evaluation score by the relative importance
numeral to provide a weighted score for each item; these
scores were then summed automatically to give a final total.

The computer screen was wide enough to show only one
textbook evaluation at a time, by scrolling the computer
cursor to the right, the first textbook evaluation was re-
placed by a new set of blanks for the second textbook, which
in turn was replaced by blanks for texts three through five

and thus all textbooks were evaluated on the same template.

Textbook Content Analysis

The construction of the templates to be used to analyze

textbook content was much more difficult. A number of
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TEXTBOOK EVALUATION PROGRAM: TEXTBOOK CHARACTERISTICS

TITLE

Physical textbook qualities:

A-1 Copyright date _________ S W S*W

A-2 Binding quality  ________________ S W S*W

A-3 Page layout = __ S W S*W
Supplemental materials available

B-1 Teacher's guide - _____ S w S*W

B-2 Wworkbook - _____ S w S*W
Content and Organization

C-1 Readability o _____ S W S*W

Cc-2 Target growp - ________________ S W S*W

C-3 Background required ________________ S W S*W
Special factors

s S w S*W

Total 000

Figure 5. Sample DSS template (printout from
computer screen).
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content analysis templates were developed to allow flexibil-
ity in stating the content that should be covered by the
textbook. Three basic approaches to the statement of course
content were used to develop separate templates:

1. The North Carolina Competency Goals and Performance

Indicators statements of competency goals and per-

formance indicators.

2. The skills sequence developed by the Brigance Basic

Skills Inventory.

3. The competencies covered by the current exit exams

used in North Carolina school systems.

Basic template format. The same template format was

used for all content sources. Figure 6 1illustrates the
format used by showing a portion of the template which spec-

ified the North Carolina Competency Goals and Performance

Indicators for reading in first through third grade class-

rooms. Within the subject of reading, skills were divided
into broad domains, or "strands," and then further grouped
in general skill categories 1labeled '"competency goals."
"Performance indicators" were then provided to clarify the
aim of each goals. The numbers in the lefthand column des-
ignate the sequence of each goal and indicator within this
schema. Although highly condensed, each goal statement and
indicator description followed the grammatical construction

of the original.



TITLE

NO.

11.%

12.x%
13.%
14.%
15.%

16.%

17.%

18.%

Figure 6.

TEXTBOOK EVALUATION PROGRAM: NC STATE READING OBJECTIVES

——— — e - o € - S — o S s S S S - S S S S - G S S = — S — — - - S S S - S " S = - - S S — e = = — -
Pttt b

3RD GRADE REGULAR CLASSROOM OBJECTIVES
STRAND COMPETENCY GOAL AND PERFORMANCE INDICATORS

The learner will demonstrate . . . .

PRE-RERDING
omitted due to space and time limitations

VOCABULARY
omitted
PHONIC ANALYSIS SCREENING
(yas=1/no=0)>
Understanding and use of consonant letters

and consonant clusters--initial & ending
blends; digraphs; hard & soft g,c.

Recognition of consonant digraphs

Recognition of silent letters in words.
Identification of long and short vowel sounds
Application of vowel generalizations

Use of word families

STRUCTURAL ANALYSIS

Use of structural analysis in identifying
words——compound words, root words, inflec-
tional endings, plurals, possessives,
syllables, and contractions.

Use of contextual clues to understand words

QUALITY DRILL TOTAL
(1 TO 3> <1 TO 3> CO#C(E+F>]

Sample content analysis template (printout from computer screen).

89
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Item scoring. The four scoring columns followed a two

stage evaluation process as suggested by several of the
teachers. First, textbooks were screened to see if they
cover or completely omit a particular indicator; if the text
covered the skill, an evaluation of the quality of the in-
struction was placed in the next column. Then the amount of
drill on the topic was scored from 1 to 3 as inadequate,
adequate, or ample. The computer automatically provided

sums and totals for each textbook in the final column.

North Carolina curriculum guide templates. Each set of

the North Carolina Competency Goals and Performance Indica-

tors covers a range of three or four years--there is one set
for K-3, one for 4-6, one for 7-9, and one for 10-12. 1In
order to illustrate the variety of ways the goals and indi-
cators could be presented on a computerized template, four

separate templates were constructed.

Content statement specificity. The more specific a

template has to be, the more time it takes to construct and
the more computer memory it requires. To determine how
precise content statements needed to be, each of the four
templates was developed to represent a different level of
specificity. The "3RD GRADE REGULAR CLASSROOM OBJECTIVES"
template--which covered the K-3 objectives for the phonic

analysis strand--stated only the competency goal and did not
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include performance indicators or examples. The "3RD GRADE
SPECIAL EDUCATION OBJECTIVES" template--which covered the
prereading skills strand--included performance indicators
which detailed a rather restricted, concrete skill set. The
"4TH GRADE NORMAL CLASSROOM OBJECTIVES" template--which
covered word identification using structural analysis for
the 4th-6th grade--included not only the general performance
indicators, but also specific examples of each indicator.
The "4TH-6TH GRADE SPECIAL EDUCATION OBJECTIVES" template--
which covered reading comprehension skills for the 4th-6th
grade--stated both the competency goals and the performance
indicators but gave no specific examples of the performance
indicators--indicators which were extremely vague because
they tried to detail the broad skill area, comprehension

over a three year grade span.

Other content analyses. To cover the content analyses

using the two sources requested by the teachers, three addi-
tional templates were developed. The templates followed the
same format as the first four but were derived from differ-
ent sources. One covered a series of behavioral objectives

taken from the Brigance Diagnostic Inventory of Basic

Skills, Blue Level. Again, several different methods of

stating the objectives and several different 1levels of
statement specificity were covered so that teachers could

react to the differences.
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Next, a template was developed based._on the skills
tested by the California Achievement Test. The test score
report was used to create a template that presented the main
skill strands and general statements of objectives covered;
more detailed test objectives were not available within the
Cherokee County system.

Finally, a set of performance indicators for the North
Carolina Competency Test was developed from the 1list of
competency goals and indicators published as part of the

North Carolina Competency Test Program, Test Coordinator's

Handbook. The list is quite specific and the indicators are
expressed as the general form of the questions and problems

included on the exam.

Student Attribute Template

One template was developed to test the usefulness of
examining specific student and class attributes. A template
showing the reading achievement 1levels of a class of stu-
dents, as measured by the California Achievement Test, was
constructed. The student scores were written--without the
student names--on a data entry form by a teacher's aide and
then entered into the template. The scores were presented
in both tabular and graphic formats. The class average and

‘range was included.
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Additional DSS Tools

Only one DSS tool was provided in addition to the nine
templates: a textbook readability program was run on a
second computer. The program reported on the readability of
the textbook using seven different measures, including the
Flesch 1Index, the Fog Index, the Dale-Chall 1Index, the
Spache Scale, and the Fry Graph. A teacher aide typed sev-
eral 100-200 word samples of a textbook and the computer
computed the indices using the program's word 1lists and

formulas.

Pilot Session with Special Education Teachers

The purpose of the pilot session with the group of ten
special education teachers was to clarify the tools, proce-
dures and data needs which were required to make a computer-
ized DSS useful. The nine templates, the class reading
achievement analysis, and the readability program covered
the suggested analytical methods. The session was designed
to evaluate the individual components of the textbook evalu-

ation system rather than to evaluate specific textbooks.

Pilot Session Setup

One Apple Ile computer, attached to two monitors, was

used to present each template and to record the teachers
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evaluations. A second Apple Ile was available for readabil-
ity analysis.
Two reading textbooks were chosen as samples: Reading

Mastery III, a direct instruction text from SRA and Widening

Circles, a conventional reading instruction text from Har-
court. The great differences between the textbooks helped
judge the usefulness and flaws in each method of analysis.
Teachers were given copies of each template and were
asked to write notes and reactions directly on the copies.
The author followed a prepared session outline (see Appen-

dix C) and took notes on special activities and responses.

Pilot Session Results

The most important result of the pilot session was the
marked change in the attitude of the teachers toward analyz-
ing textbooks in terms of curriculum objectives. Before,
only two teachers had expressed such an interest; after-
wards, all teachers felt that curriculum analysis would be
helpful. 1In addition to determining which curriculum objec-
tives are covered by particular texts, teachers suggested
that a report detailing the objectives which were not cov-
ered, or were covered inadequately, would be useful.

Beyond the increased emphasis on content analysis using
curriculum objectives, the data from this pilot session in-

dicated three other results.
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Objective statements. Teachers found the statements of

North Carolina competency goals and performance indicators
for general reading at the 10th-12th grades the most useful
for two reasons. First, specific behavioral examples of the
performance indicators were either obvious or clearly stat-
ed. Secondly, the same set of competency goals and perfor-
mance indicators was used to construct the North Carolina
Competency Test which serves as the exit exam for high
school students.

Teachers used these two criteria in judging all the
content templates--explicit objective statements with unam-
biguous referents and a high correlation between the cur-
riculum objective statements and the exit exam content.
Because the performance indicator statements were general
enough to cover three grade levels, and because there was no
precise correlation between the indicators and the exit exam
content, teachers wanted to analyze textbook content in
terms of several different templates--an impossibility with-
in the constraints of a large group meeting of three hours.

Prior to this meeting, there was no analysis of the

degree of correlation between the Brigance Diagnostic Inven-

tory objectives, which most of the special education teach-
ers used to develop their programs, the State Department

mandated performance indicators, or the content of the
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California Achievement Test. Because the sets of objectives
were vague and sometimes conflicting, the previous experi-
ences of the each teacher provided the concrete behavioral
referents for each template item. The resulting disorder

made the use of the DSS system difficult and time consuming.

System simplification. Another result was the need to

simplify the sfstem. Over three hours were needed to review
the templates with minimal detailed analysis of the two
textbooks. During the item-by-item discussion of the text-
book characteristics template, teachers felt several items
could be combined or dropped completely. Separation of the
screening and the evaluation processes was also considered
too complex--simply placing a score of "O0" in the evaluation
column indicated that an item was not covered in the text.

In presenting the items, a simple explanation plus a
clear example was necessary so that all teachers shared the
same conception of the item being considered. When this was
done successfully, assigning an item importance weight was
accomplished rather easily and was considered valuable.

The presentation of the student achievement data was
interesting, but the relationship between the data and spe-
cific textbook attributes was too complex and unclear to

warrant using the template.
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Evaluation sensitivity. Of particular interest was the

apparent lack of sensitivity of the templates to the teach-
ers' instructional biases. Teachers seemed to maintain
their prior preferences for either the traditional or the
direct instructional approach regardless of the scores
achieved on the templates. While no specific data were
available under the design of the pilot session, two indica-
tors appear notable. First, few items were directly related
to the teacher's preference of instructional approach--only
one item asked for an evaluation of the textbook approach
and one for an evaluation of instructional methods. These
two items showed somewhat more response variability than
other items and even when judged of extra importance, they
could not outweigh the large number of other items. Several
teachers remarked that they were not certain how the evalua-
tion would come out--but regardless of the actual ratings,
they wanted reports of the content not adequately covered by
the text.

Secondly, the computerized templates may score two
textbooks the same when one covers all topics briefly while
the other covers fewer topics in more detail. Again, teach-
ers wanted the specific descriptive data showing what con-
tent was covered by each textbook, which textbook had the
most adequate explanations and which textbook had the most

exercises; the computer produced score was not as important
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as the detailed data needed to make operational control

decisions.

The Selection of a Computer Science Textbook

The results of the pilot session with the special edu-
cation teachers were applied to the development of the tem-
plates and procedures used to select a textbook for a first
year computer science/BASIC programming class at the high
school level. Two templates, plus the readability analysis
program, were developed and used to evaluate a set of four
textbooks. The templates and procedures are discussed
below--copies of the templates are in Appendix D and the

work session procedures are in Appendix E.

Template Development

A simplified template of textbook characteristics was
developed from the results of the pilot session with the
special education teachers. Fifteen specific items were
used instead of the original 26 and each item was assigned
an initial weighting.

The content analysis was developed from an outline
created by the coordinator of computer science programs, who
simply used the table of contents of his favorite textbook
as a guide. Each of the teachers involved accepted the

outline and the template as a reasonable syllabus of the
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intended course content. The rating system used the simpli-

fied procedure suggested during the first session.

Textbook Analysis

The readability of each textbook was analyzed by one of
the teachers before the evaluation session. Three 100-200
word samples from each book, covering the same topics, were
entered into the computer; the range of the reading indices,
rather than a single score, was entered in the textbook
characteristics template. Then the textbooks were rated on
the other items on the templates.

Two of the items on the textbook characteristics tem-
plate caused particular difficulty: first there was wide
variation in evaluating the instructional methods and tech-
niques included in each text. The teachers split evenly on
the importance of instructional aids such as pretests and
posttests, advanced organizers, chapter summaries and chap-
ter review questions. Secondly, there was an even split on
what general approach to the subject matter should be used
by a good textbook--two teachers favored a rigorous, struc-
tured approach to programming and two preferred a less
structured approach. These views represented a conflict
within the field of computer science which could not be
resolved easily.

The scoring on the content template was time-consuming

but there was good general agreement on the evaluation of .
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both the quality of coverage of each topic and the amount of
practice exercises provided for each topic. Table 4 lists
the totals of each book on the characteristics and contents
templates.

The table shows that the total scores were actually
quite close. However, an examination of the templates re-
veals significant differences between the textbooks--for
example, the Presley text was judged weak on the quality of
presentation of many of the topics but strong on the student
practice exercises, while the reverse was true of the Man-
dell and Mandell text. The Mandell text had the best com-

bination of presentation qgquality and exercises on many

TABLE 4

COMPUTER SCIENCE TEXTBOOK SCORES

Textbook (Author) Characteristics Score Content Score
Presley 29 70
Mandell & Mandell 38 68
Bateson & Raygor 37 64
Mandell 39 60

topics, but completely omitted the topics on computer graph-
ics. All of the textbooks omitted all the nonprogramming
topics. Rather than use the gquantitative results, 1lists

were sorted and examined (on screen, because no printer was
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available) by the teachers, each of whom evaluated the data
in his own manner.

Again the lack of an agreed set of curriculum objec-
tives hindered the use of the content evaluation template.
Specifically, the teachers split on the importance of the
historical and data processing topics and on the value of
structured programming techniques and thus could not agree
upon a specific textbook without a set of behavioral objec-
tives defining the problem solving skills and programming

structures to be demonstrated by students.

Summary of the Findings

The prototype DSS was built using a checklist format
with fields for evaluative scores and comments--a simple
data structure which was adequate for procedures requested.
The field and dataset sizes were well within the 1limits

of the SuperCalc 3a program on an Apple IIe with extended

memory. Fields were less than 50 characters and total tem-
plate sizes were less than 20K. This system provided only
limited format and report capabilities, but a variety of
sorts, scoring, and summary procedures were possible.

The specific costs of the system were minimal. All
schools within the county already had the necessary computer

hardware and either the SuperCalc 3a program or a reasonable
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alternative. Some additional personnel costs were incurred.
A single template could be produced in under an hour--the
computer science template took 50 minutes--once the content
statements were located and the layout learned, but several
templates were used in each session. The evaluative ses-
sions took longer than previous, noncomputer sessions be-
cause the computerized templates encouraged an increased
depth and range of analysis.

The actual analyses which could be performed were lim-
ited by the quality of the available information. Teachers
expressed a preference for goal and objective statements
with explicit classroom referents; such statements were not
currently available. Except for grade level, descriptions
of student characteristics were also unavailable. The only
source of detailed instructional information was the teach-
er's classroom experience. Even so, the teachers reported
that reports generated on the specific characteristics of a
textbook would be helpful not only for choosing a textbook,

but also for use during instructional planning.
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CHAPTER 5

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

FOR FURTHER STUDY

Summary

The purpose of this study was to determine the feasi-
bility of using a computerized decision support system (DSS)
to aid school personnel in the selection of textbooks. The
system was designed so that information about curriculum
objectives, exit exam competencies, textbook attributes, and
student characteristics could be managed by the computer; a
committee could then apply this detailed analytical data to
the textbook selection decision. The technical, economic,
and operational feasibility of a prototype DSS was analyzed

following an information management systems design cycle.

Textbook Selection

The study specifically focused on textbook selection as
a crucial instfuctional decision which is difficult to make,
due in part to information management problems. The deter-
mination of the best textbook to present an intended
curriculum--while also adequately covering all the material
to be tested on mandated exit examinations and fitting the

competencies of incoming students--requires sifting through
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a large amount of information. A computerized DSS could be

an extremely valuable aid in the textbook selection process.

Research Design

To avoid disrupting the present selection processes,
this study began the DSS design cycle by piloting a proto-
type system during the selection of text materials for spe-
cial education and computer science classes. These classes
were not directly subject to North Carolina state approved
textbook lists and time constraints. The selection proce-
dures used to choose regular classroom textbooks were simu-
lated as closely as possible under circumstances allowing
the introduction and analysis of the prototype computerized

system.

Structured Interviews

Structured interviews of all participants were used to
describe the textbook selection procedures and to determine
the information that the participants would like to use on a
computerized DSS. Data flow diagrams, developed from the
information gathered during the interviews, were used to
define the computerized data bases. Each database was con-

structed as a SuperCalc 3a template which could be presented

and scored during a group analysis of the textbooks under

consideration.
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The individuals involved expressed divergent views on
the information needed, and on the procedures and weighting
to be used when analyzing textbooks. Additionally, there
was no way of determining in advance the best data format
and level of detail for the DSS data bases. Thus a pilot
session was held with a group of special education teachers

to refine the DSS templates and procedures.

Pilot Session with Special Education Teachers

This pilot showed that the prototype system data bases
and analytical procedures had to be simplified so that the
process was less time consuming. The curriculum and exit
exam data bases needed to include more precise objective
statements and, because the scoring system did not fully
reflect teacher preferences, detailed reports for 1later

instructional use were desirable.

Pilot Session with Computer Science Teachers

Using the results of the initial pilot, new data bases
and analytical procedures were develped for use in the se-
lection of a textbook for a high school computer science
class. The information gained from this DSS prototype,
along with the earlier interviews and pilot data, was used

to determine the feasibility of the system.
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Summary and Interpretation of Results

The data gathered from the interviews and both pilot
sessions was applied to the questions of technical, econom-
ic, and operational feasibility of the DSS. This section

summarizes the potentials and limitations of the system.

Technical Feasibility

Two factors determined the technical feasibility of the
project--the size of the data elements and the total data
set, and the amount of computational power needed to manage
and report the data. The data element and set sizes were
easily manageable by an Apple IIc, or an Apple IIe with an
extended memory card. A checklist format with evaluation
scores and comment fields provided an adequate information
storage structure; sufficient memory was available to handle
data sets many times larger than those used during the pilot
sessions. While the report formatting capabilities were
limited, lists of template items could be sorted and summa-
ries generated according to specific criteria requested by

the teachers.

Economic Feasibility

The costs directly ascribable to the DSS were afford-
able. Each school in the county had at least one computer
capable of running the templates used in the pilot sessions.

The needed software was also already available--the
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templates could be created in the central office, paper
copies distributed to the teachers, and then the program and
templates brought from the office to the selection meetings.

Personnel costs were more difficult to ascertain.
Producing a single template was reasonably easy and
quick--less than an hour was needed. However, for a com-
pletely operational DSS, several different textbook analysis
templates would have to be entered for each subject and
grade level thus requiring up to 60 templates each year.
Assuming that usable lists of class content were available,
a considerable amount of time still would be necessary to
prepare the computerized templates. At this point the
available personnel time would be sufficient to develop
many, but probably not all, of the templates needed for a
year. A fully operational DSS would have to be built over a
period of several years.

The pilot sessions were limited by the length of the
school workday and hence were the same as the regular text-
book selection meetings. However, unless some of the evalu-
ation was done prior to the meetings, using a computer added
to the evaluation time needed. First, providing a specific
estimate of the quality of presentation and drill for each
topic was more time consuming than the more cursory examina-
tions normally performed at the meetings. Secondly, teach-
ers wanted specific lists of the textbook evaluations and

producing the lists took time.
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The end result was that using the computerized DSS
encouraged a more complete evaluation of the textbooks and
hence required increased personnel costs. The willingness
of the administrators and teachers to incur these costs
would be directly dependent upon the perceived value of the

information delivered to the participants.

Operational Feasibility

Three questions had to be addressed to determine the
operational feasibility of the system: Would the teachers
find particular data and reports useful? Were the charac-
teristics and quality of the available information appropri-
ate for use? And, was there sufficient value using the DSS

to make further development feasible?

Producing usable data. Originally, the automatic scor-

ing checklist format appeared to provide useful information
in selecting a textbook. However, the teachers moved beyond
that stage almost immediately. The final score differences
were too small to provide useful information when choosing
from among several high quality texts; adjusting the weights
or refining the evaluations hélped only slightly. Rather,
teachers wanted several lists comparing specific textbook
strengths and weaknesses. Which texts covered these topics
well? Which texts provided sufficient drill on this sub-

ject? Which texts used this instructional approach? These
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lists were then considered according to the unique evalua-
tion processes of each teacher and a judgment made. The
system was able to produce data deemed relevant to textbook
selection, but additional emphasis needed to be placed on

the quick production of reports on a high speed printer.

Data characteristics and quality. Two factors greatly
simplified the analysis of the quality of data. First,

teachers made no attempt to determine and apply "objective
data" to the selection of textbooks; rather, the teachers
explicitly tied their evaluations of all textbook character-
istics and content to their personal instructional methods
and to their knowledge of classroom situations. Secondly,
broad summaries were found of 1little use--teachers wanted
reports that retained the detailed data so that they could
apply their own methods of aggregation and evaluation.
However, data currently available for use during text-
book selection was not adequate for the analyses desired by
the teachers. The available data fit the information char-
acteristics profile of managerial control data rather than
the profile of operational control data. The current state-
ments of curriculum objectives and test competencies were
not sufficiently detailed to guide the operational control
decisions which had to be made by the teachers: the refer-

ents of the statements were too vague to support the precise
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determination of student activities needed by the teachers.
Student descriptive data, when available at all, was highly
aggregated, of low accuracy, and at least one year old.
Hence, the data characteristics 1limited the operational

feasibility of the DSS.

Functional value. Teachers stated that only part of

the value of using the DSS came from choosing more appro-
priate textbooks. The teachers perceived an additional
value in the reports which could be printed from the content
templates. These reports could be used to improve their
instructional program by listing which topics were not cov-
ered, were inadequately covered, or which required supple-
mental learning activities when using a particular textbook.

During the initial interviews, several teachers com-
mented that they could use either of two textbooks, even
though the books were significantly different in content and
approach. The teachers would adapt the books to their in-
structional style and needs. Most teachers noted that sig-
nificant instructional adjustments had to be made from year
to year because of differing class characteristics--the
detailed reports produced during the selection process would
be of significant value for instructional planning. Partic-
ularly during the time-consuming content evaluation, it was

evident that the development of an acceptable DSS system



90

would require emphasis on both the selection of quality
textbooks and the production of useful classroom content

guides.

Discussion

The data flow diagram of the textbook selection process
can be used to help demonstrate the problems of inappropri-
ate information characteristics. Figure 7 highlights these
problems. Operational control decisions require input
statements of strategic objectives; each statement should be
narrow enough in scope and with sufficient tangible refer-
ents to allow the derivation of highly detailed operational

plans. The data flow diagram shows that the North Carolina

Competency Goals and Performance Indicators, K-12 booklet

represents the only explicit source of strategic information
for the textbook selection process. The administrators
studied placed great importance on these statements; the
teachers initially found them interesting, then realized
that much more detailed statements were needed.

Operational control decisions also need detailed ac-
counts of the transactions which need to be managed--in
selecting a textbook, many details of the instructional
process are needed. The block of three data sets outlined
on Figure 7 represents an attempt to provide instructional

information relevant to textbook selection. Again, the data
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is highly aggregated, low in accuracy, relatively old, and
very wide in scope--just the opposite data characteristics
of what is needed.

The exit exam competency indicators may be considered
another source of strategic information. However, the
statements easily available to teachers also lack the neces-
sary information characteristics; the statements were de-
signed simply to label student scores--hence they are in-
cluded among the instructional information data sets.

Instructional planning has been added to the data flow
diagram as a new terminator. If the textbook selection
process gains true operational control inputs, the process
produces information that is too valuable to be discarded
after being condensed into a textbook order. Such an output
also helps resolve the conflict between administrators--who
may feel that all objectives should be covered by a text-
book, and teachers--who may use the information generated
during to selection process to determine how to supplement
the textbook when some objectives are not covered.

Finally, using the prototype DSS revealed the weakness
of the data flow diagram as a model: there was no systemat-
ic knowledge base relating curriculum objectives, student
characteristics, and textbook characteristics with student
achievement. Hence, the decision makers' selection process

must have been based on their unique set of classroom
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experiences rather than on a shared paradigm of textbook
selection. Even where a knowledge base did exist--such as
text organization for efficient instruction--the selectors
apparently were not aware of the relevant knowledge or of
how to apply it. The result was that the data flow diagram
was incomplete as a model because it did not detail the
actual procedures to be used to transform the information.

Implications and Recommendations
for Further Study

Textbook analysis requires the management of a vast
amount of information. This study suggests four areas that
need to be examined in further studies of information man-
agement systems designed to handle textbook information:
new statements of educational objections, the provision of
additional information from the instructional process, the
construction of more adequate textbook selection models, and

more rigorous adherence to current systems design practices.

New Statements of Educational Objectives

One of the implications of this study was that more
detailed statements of educational objectives were neces-
sary. The North Carolina Department of Public Instruction
is currently developing completely new statements of curric-
ulum goals and objectives--statements which are to be spe-

cific enough to guide the development of subject and grade
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level competency examinations. These statements are to be
provided in machine readable format within two years. Once
these statements are available, their inclusion in a DSS to
help choose textbooks would represent a significant advance
over the prototype used in this study. Operationally sig-
nificant statements of managerial control decisions were the

most significant lack observed during this study.

Additional Instructional Data

A second improvement would have been the availability
of additional instructional information relevant to textbook
selection. Some data, such as detailed analysis of current
achievement test scores, might become available if textbook
selection can be rescheduled for the summer months. Learner
verification data showing how effective texts were in class-
room pilot studies may also become available. EPIE (1983)
reports that California and Florida have requirements that
publishers provide "learner verification and revision" data
demonstrating the effectiveness of textbooks before the
books may be purchased and that Florida has been pressing
publishers to comply. Such data, if it can be obtained,
would have a significant impact by providing direct knowl-
edge about student learning with specific materials; school
personnel would not have had to make as many judgments based

upon highly aggregated data.
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Adequate Textbook Selection Models

The templates used in this study simply imitated the
current textbook selection practices used by the individuals
involved. Templates built around more adequate curriculum
and instructional models would encourage a more rigorous and
thorough analysis of the textbooks. Templates should be
built on theoretical models that relate textbook content and
instructional characteristics to student achievement, thus
making it possible to systematically apply knowledge of
classroom teaching to textbook selection. Considerable
effort and experimentation would be necessary to build a DSS
based on such models, but this should result in a more accu-
rate analysis than possible when relying primarily upon the

private knowledge of teachers.

Systems Design Practices

A variety of proven systems development practices have
been detailed in the field of management information sys-
tems. In particular, the characteristics and quality of the
information must match the operational level of the deci-
sions to be analyzed. School personnel needed more de-
tailed, accurate and current information; the current summa-
ry statements of goals and objectives were not sufficient.
This information should be available in machine readable

format at the time of textbook selection.
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The emphasis on including the system users in the de-
sign of any computerized management information system was
also underscored by this study. A systems designer building
a textbook selection DSS could not predict the information,
analyses, and reports necessary for the system be be useful
without such input.

It should also have been possible to include additional
sources of information. For example, textbook reviews from
sources such as EPIE might have been added. A computerized
DSS would have to allow for the addition of any relevant
information and provide for the easy retrieval of that in-
formation during the analytical process.

Finally, this study demonstrated that computer usage is
itself a developmental process. Participants learned as
they worked with an information management system--they
gained a new understanding of what was being done and saw
new possibilities. Thus the DSS prototype design cycle will
have to be completed many times before a computerized deci-
sion support system for textbook selection will become a

normal part of the school environment.
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SCRIPT USED FOR ALL INTERVIEWS



Teacher:
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TEXT MATERIALS SELECTION DATABASE

TEACHERS DISCUSSION GUIDE

Class:

Notes:

The recent emphasis on achievement and competency testing
requires effective instruction. Teachers must be
certain each student learns as much of the course
content as possible. This demands high quality text
materials.

Choosing text materials for a class requires comparing a
number of materials to see which best fits your
needs. It may be possible to use a computer to help
manage the information about your program, students
and text materials so that you can make more effec-
tive decisions.

If you have a particular evaluation form that you already
use, we may be able to use that form directly.

If you would prefer to build an evaluation that is
tailored to your needs, consider the following five

factors:

1. The curriculum objectives or content topics you
wish to cover.

2. The tests the students will take at the end of
the year.

3. The reading difficulty of the materials compared
with the students' reading achievement.

4. The background knowledge and reasoning abilities
students need to understand the materials.

5. The support the materials provide for your

instructional methods and activities.




II.
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If you want to compare how well each text material
covers the curriculum, you may want to have entered
into the computer:

A. A list of the state or local course objectives.

B. Your own list of the course topics you want to
cover in class.

C. A set of sample objectives from your own IEPs that
cover the content you teach.

If you want to check to see if the text materials
cover the competencies which will be included on the
end of the year achievement or competency tests you
may want to have entered into the computer:

A. A list of the competencies covered on the
California Achievement Test.

B. A list of the competencies covered on the North
Carolina Competency Test.

C. A list of the competencies covered on a specific
test you use:
Test Name:

D. A list of the competencies you cover on your own
tests.
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III. If you want to match the text readability with the
students' reading achievement level, you may want the
computer to help by:

A. Using a computer program to compute the text
readability levels, and by

B. having the reading achievement test scores for the
students who might be in your class entered into
the computer. The data should be presented:

-=> As columns of individual scores.

--> Statistically with the average, mode(s), and
standard deviation.

--> As a graph of the scores.

IV. If you want to analyze the students' background, you
might want to have included in the computer database
information about:

A. The students' socioeconomic background.

B. The students' previous courses and grades.

C. The students' previous achievement test scores in
subjects other than reading.

D. Other student data:

-->

V. If you have items that are particularly important to
your instructional needs, you might include:

A. Textbook characteristics: Copyright date,
binding, layout and illustrations quality.

B. Supplemental materials: Teacher's guide, workbook,
mimeograph papers, filmstrips, records, tapes,
computer programs, etc.

C. Content and organization evaluation.

D. An indicator of motivational factors.
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Instructional factors such as use of advance
organizers, chapter summaries, review questions,
and aids to student comprehension.

Support for the special instructional activities
you use in your classes.

Other special factors:

There are a variety of ways to indicate how well
textbook satisfies each of the requirements you
have specified.

1.
2.
3.

4.
5.

Pass/fail or Yes/No.
Excellent/good/fair/poor.

Strict Numeric scale: 1 to 3, or 1 to 5, or
to 10.

Percentage scale: eg. meets 80% of my needs.
Combination label/numeric scale: 0 = omitted,
1l = below average, 2 = average, 3 = above
average, 4 = superior.

Additional comments:




APPENDIX B

TEMPLATE COMPUTER SCREENS* USED
WITH SPECIAL EDUCATION TEACHERS

FOR ANALYSIS OF TEXTBOOKS

*The following pages are printouts from the computer screen
as viewed by the teachers for making their analyses.
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TEXTBOOK EVALUATION PROGRAM: TEXTBOOK CHARACTERISTICS

TITLE

AUTHORS

PUBLISHERS

GRADE LEVEL PRICE
INSTRUCTIONAL PURPOSE:

NO. CHARACTERISTIC EVALUATION SCORE WEIGHT TOTAL

Physical textbook qualities:

A-1 The copyright date is 1 0
A-2 Binding quality is | 0
A-3 The page layout is 2 0
A-4 The print legibility 1 0
A-3 Color illustrations 1 0
A-6 Illustration quality 2 0
A-7 Publisher 1 ]
Supplemental materials available
B-1 Teacher’s guide 1 0
B-2 Workbook 1 0
B-3 Mimeograph masters 1 0
B-4 Audio tapes | 0
B-5 Computer programs 1 ]
B-é6 Other special materials 1 0
Content and Organization
C-1 Readability 1 0
C-2 Target group 1 0
C-3 Background required 1 0
C-4 Student interest level 2 0
C-5 Content diversity 1 0
C-é6 Success potential 2 0
C-7? Content organization 1 0
C-8 Approach to subject 1 0
C-9 Presentation level 1 0
C-10 Explanation quality 1 0
C-11 Amount drill & practice 2 0
C-12 Enrichment activities 1 0
C-13 Instructional methods 2 0
Special factors
5-1 1 0
5-2 0

TOTALS 0




TEXTBOOK EVALUATION PROGRAM: NC STATE READING OBJECTIVES

o s e e e S e s S e S S e S D . e S S S et S S S S S S S e S S D D S S S S S S D D S S S S S S S S D S S S S S S =
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TITLE

3RO GRADE REGULAR CLASSROOM OBJECTIVES

NO. STRAND COMPETENCY GOAL AND PERFORMANCE INDICATORS

e o o i i i i s i o o o e s s e e s D i D e e e S D S D e S S s D e s e e s S i e o e D s s D e e e s e D e e e e R e e e e e e S e e e e e e e e e e e
Thae learner will demonstrate . . . .

PRE-RERDING
omitted due to spaca and time limitations

VOCARBULARY
omitted
PHONIC ANALYSIS SCREENING QUALITY DRILL TOTAL
(ye=s=1/no=0> (1 TO 3> (1 TO 3> [D#<CE+F)1]
11.% Understanding and use of consonant letters
and consonant clusters--initial & ending
blends; digraphs; hard & soft g,c.
12.% Recognition of consonant digraphs
13.% Recognition of silent letters in words.
14.% Identification of long and short vowel sounds
15.% Application of vowel generalizations
16.% Use of word families

STRUCTURAL ANALYSIS

17.% Use of structural analysis in identifying
words——compound words, root words, inflec-
tional endings, plurals, possessives,
syllables, and contractions.

18.% Usa of contextual clues to understand words

e1t



19.%
20.%

21.%

22.%

23.x

24.%

25.%

26.%

27.x%
28.x%

29.x%

LITERAL COMPREHENSION

Recall of events in sequence
Ability to follow simple directions

Ability to classify--where, when, why, or by
category--animals, objects, feelings, etc

Recognition of main idea and details
Undarstanding of the setting of a story
INTERPRETIVE COMPREHENSION

Ability to identify cause and effect
relationships.

Ability to identify inferred ideas--make
inferaences from information given or
predict future action.

Ability to identify the implied main idea.
Ability to employ character analysis

Ability to discover relationships--respond
to concept word with related words.

Ability to draw conclusions——including
verification by summarizing supporting
information.

CRITICAL COMPREHENSION
omitted

SCREENING
(yas=1/no=0>

QUALITY ORILL TOTAL
(1 TO 3> {1 TO 3> [D#<(E+F>]

PTT



33.%

34.x%

35.%

36.%

37.%

38.x

STUDY SKILLS SCREENING QUALITY DRILL TOTAL
(yes=1/no=0> <1 TO 3> <1 TO 3> [D#<E+F)]

Ability to alphabetizing words—-by initial,
first two, and first three letters.

Ability to use book parts—-table of contents
glossary, title page and index.

Ability to use dictionary skills——use guide
words, determine appropriate meaning

Ability to use resources——-TV schedule,
telephone directory.

Ability to interpret pictorial materials—-
map locations & legends, graphs, charts,
calendar, and globe.

Ability to use the media center—--locate and
check-out appropriate materials.

APPRECIATION OF LITERATURE
omitted

TOTALS

STT



TEXTBOOK EVALUATION PROGRAM: NC STATE READING OBJECTIVES

TITLE

3RD GRADE SPECIAL EDUCATION OBJECTIVES
NO. "STRAND" COMPETENCY GOAL AND PERFORMANCE INDICATORS

————— T e e

Tha learner will demonstrate . . . . SCREENING QUALITY DRILL TOTAL SCORE
(yas=1/no=0> (<1 TO 3 (1 TO 3 [D#CE+F>]

PRE-RERDING

l.x Oral expression commensurate with his/her mental ability
2.% Adequacy of visual discrimination & memory
3.x% Adequacy of auditory discrimination & memory
4.% Adequate comprehension skills
4.1 describe objects
4.2 answer quaestions about a story
4.3 Identify significant details in a story
4.4 recall story in sequancy
4.5 identify descriptive words
4.6 Identify phrase and santanca meaning
4.7 damonstrate use of punctuation as a
guide to meaning
4.9 distinguish speaker and character
addressed
4.9 identify words of speaker
4.10 identify words of speaker
4.11 identify text with related illustrations
4.12 identify main idaea of a paragraph
4.13 identify facts
4.14 distinguish between true and false

statements

91T
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7.2

7.3
7.4

Usa of word attack skills

use of initial consonants

distinguish rhyming words from
mon-rhyming words

distinguish configuration clues by
matching

substitute initial consonants

identify "s" suffix ending

identify "who" as a question word

use of final consonants in words

racognize given words in context

substitute final consonants

spell words from Dolch list of nouns

spell words in Dolch list of Basic
sight words

identify possessivas

identify phonetic elements in rhyming
words

identify contractions

identify and build compound words

name vowels

Visual-motor skills commensurate with his/her
mental ability

An adequate wvocabulary

understand meaning of words identifying
objects in immediate environment, i.e.
house, street, school, food, toys, etc.

undarstand meaning of basic words used
by primary children such as in, out,
up, down, opan, close, etc.

undarstand ideas through listening by
answering questions

show interest in words and symbols as

measured by teacher judgement

TOTAL BOOK COVERAGE OF STATE OBJECTIVES:

LET



TITLE

NO.

TEXTBOOK EVALUATION PROGRAM: NC STATE READING OBJECTIVES

4th GRADE NORMAL CLASSROOM OBJECTIVES

COMPETENC:Y GOAL AND PERFORMANCE INDICATORS

The learner will demonstrate . . . . SCREENING

44.% The usae of structural analysis in identi-

44.1

44.2

44.3

fying words:
Identify words using prefixes:
Ex: dis-not | re-—again { un—not
non—not | ex—out { pre—before

bi-two anti-against! uni-one
Identify words using suffixes:
Ex: able - capable of being

ant./ent - state of, person who

ive - like or peartaining to

ation,tion,ion — process or action

anca - state of

ment - action or process
Idantify words using Greek and Latin roots
Ex: graph, gram - writae

circum — circle

fac - make

voc — voice

grand - great

hydr - water

homo - same

chron — tima

QUALITY DRILL SCORE

(yes=1/no=0> (1 to 3> (1 to 3> [C#(D+E>]

81T



44.5 Identify comparative & superlative forms
in sentences.
Ex: The grass is ________ than yesterday
wet, wetter, wattest
Jim was the of all the boys.

more handsome, most handsome

45.% The use of contextual clues in identifying
unknown words.

43.1 Rely on experiences.
Ex: the restaurant tables were coverad
with red & uhite checked tablecloths
and the menu listed Italian food.

John ate _______ that night.
45.2 use the definition of the word within
context:

Ex: His TENACIOUS attitude kept Billy
from quitting.
45.3 Use contrast and comparison to complete
the thought in a sentence:
Ex: That door is ____ but this ore is
locked.
45.4 Use the meaning of a familiar cliche to
identify unknown words.
Ex: Even though I was angry,; my mother
said that I should hold my TONGUE.
45.5 Use synonyms to identify unknown words.
Ex: The man was a vagabond, or wanderer,
and he had no real home.

TOTAL SCORE

6TT



TITLE

NO.

TEXTBOOK EVALUATION PROGRAM: NC STATE READING OBJECTIVES

co

4TH-6TH GRADE SPECIAL EDUCATION 08J
MPETENCY GOAL AND PERFORMANCE INDICATORS

ECTIVES

-

The

learner will demonstrate . . . .

com
hai

prehension skills commensurate with his/

r mental ability

organize main ideas in sequence

verify answers through reading

distinguish betwaen fact and fancy

perceive simple cause and effect

interpret author’s point of view

construct an ending based on a given
story fragmant

orally respond to comprehension questions
is simple sentences

order facts or events in logical sequence
using a story the pupil has read

recognize conversation in a story

summarize a paragraph

identify m3ain ideas in own words

state main ideas in own words

predict possible outcomes

identify supporting details and state
in own words

draw conclusions based on evidence

recall specific facts by answering
comprehension questions about a movie

interpret tha mood of a story and a
picture

make simple generalizations from infor-
mation given in a story

=

SCREENING QUALITY  DORILL SCORE

(yas=1/no=0> (1 to 3

(1 to 3> [C«(D+E>]

0ct
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2.10
2.11
2.12

2.13
2.14

2.15

verify a prediction of outcomes based on
spacific contaentj

read critically to identify cause and
effect relationships

word attack skills in identifying words

initial blends BR, FR, GR, TR, CR, ...

form contractions

spell words on Dolch List of Nouns

spell words on Dolch Basic Sight Words

hear syllables

apply rule that Y at beginning of word is
generally a consonant; at end of a
word it is usually a vowel

identify & discriminate long vowal sounds

haar syllsables

identify the sound of common phonatic
letter group elements: RD, AME, AR, EN
IGHT, ND, OLD, OOK, and ER

substitute initial blends BR, FR, GR,....

identify & discrinimate short vowal sounds

apply the rule that whaen a word has only
one vouwel the vowel is usually short

identify the sounds of 00 as in foot

discriminate and mark long and short
vowels properly

apply the rule that when thare are two
vowels, one of which is a final E, the
first is long and the E is silent

identify the suffix ER as an agent, such
as farm——farmer.

identify and use the prefix UN

identify consonant blends ST,SC,SP,SK,...

identify one, two & three syllable words

identify root words

The skill of alphabetizing

alphabetize to saecond letter
identify words according to category
alphabetize to third letter

1zt



4. The application of dictionary skills
use the dictionary to locate words
use guide words to help locate words
locata one definition of a word
locata two definitions of a word
divide word into syllables with the use

of a dictionary

»
4.
4.
4.
4.
4.

NAEWN ~

S5.x The skills of locating and interpreting
information using book parts

5.1 Locate information using chapter, author,
table of contents, and pages included
in a story

5.2 identify use of parts of a book: table
of contents, preface, index, title
paga, main part, glossary

5.3 demonstrate use of the telephone book

6.% Vocabulary skills -
6.1 develop oral vocabulary sufficiently to
convey ideas as measured by teacher
Jjudgment
6.2 recognize, pronounce and understand high
fraquancy words of sight such as the
Dolch 220 word list
6.3 recognize and read orally survival words
6.4 recognize signal words such as: WHO,
WHAT, WHERE, HOWEVER, BECAUSE,....
6.3 understand multiple meanings of words by
using the appropriate word in context
6.6 understand and use synonyms
6.7 understand and use antonyms
6.8 understand and use homonyms
6.9 understand and use homographs (words
having the same spelling but different
maanings) by writing sentences

cet

TOTALS



TEXTBOOK EVALUATION PROGRAM: BRIGANCE BASIC SKILLS INVENTORY

TITLE

KEYED BY TOPIC TO BRIGANCE DIAGNOSTIC (BLUE> INVENTORY

NO. TOPIC COMPETENCY GOAL ANO PERFORMANCE INDICATORS

———
_—= = = - = 3+ +

The leaarnar will demonstrate . . . . SCREENINS QUALITY DRILL TOTAL SCORE
(yas=1/no=0> (1 TO 3> <1 TO 3> C(D*<CE+F>]

Command of a basic sight wvocabulary

A-2 Basic 290 wordS < = w < « & & « @ e & & =
A-3 37 direction words . . . . . ¢« ¢« o .« o .

A-4 57 abbreviations . . . . . . ¢ ¢ e o o o @
A-5 32 contractions . . . .« . ¢ ¢ e . e o =
A-6 40 common SigNS . . . . .« . . . e o e s @

Word analysis skills
c-3 visual recognition of initial consonants
or
When prasentad with a list of 20 consonants
listed in the order commonly taught, student

will indicate the sound of __ in the initial
position
C-4 substitution of initial consonant sound
or

When presented with two rhyming words with

diffaraent initial consonants, having the first

word pronounced, the student will pronounce

the second by substituting the initial consonant .

c-5 auditory recognition of ending sounds

C-6 names of vowels

c-? short vowel sounds/single vowel rule

c-8 long vowel sounds/final e/double vowel rules
c-9 recognizes initial clusters auditorily

Cc-10 recognizes initial clusters visually

Cc-11 substitutes initial cluster sounds

£Ct



Cc-12
C-13
C-14
C-15
C-16
Cc-17
c-18
c-19

0-1
0-2
0-3
0-4
0-5

A-1
A-2
A-3

digraphs and dipthongs

phonetic irregularities

common endings of rhyming words
suffixes

prefixes

meaning of prefixes

number of syllables auditorily
syllabication concepts and rules

Vocabulary development
Use of context
classification
analogies
antonyms
homonyms

Writing skills
writing lower case cursive letters
writing upper case cursive letters
writing personal data

Mechanics of grammar
Capitalization
1--beginning of sentence,names of people
2--days of the wee
3-—-months, special days, streets, cities, titlaes
4--special groups
5--special groups

Punctuation
l--pariod after sentence & abbreviation
2-—question mark & comma in date & address
2--apostrophe
3-—-quotation marks
4——exclamation point

Parts of speech
3--noun & pronoun
4--verb, adjectivae, adverb, conjunction,
4--preposition
S—-interjection

vect



Reference skills
0-1 Alphabetical order

l1--letters
2--consecutive first letters;
2-—not consecutive first letters
3-—-same first letter, same first two letters
4--same first 3 letters, same first 4 letters
S--same first J letters

0-2 Dictionary use
3--recognizes, locates guide words
3--uses guide words, syllabicates, accent marks
4--uses pronunciation key
5--finds synonyms, finds antonym,
6--determines parts of speech

0-3 Reference book-index

0-4 Reference skills-encyclopedia
0-5 Parts of a book--location

0-6 Parts of a book—-purpose

D-7 Outlining

0-8 Graphs

0-9 Maps

6Ctl



TEXTBOOK EVALUATION PROGRAM: NC STATE READING OBJECTIVES

TITLE

THE LEARNER WILL . . . . . . . . . . . . . . SCREENING QUALITY  DRILL SCORE
(yes=1/no=0> (1 to 3> (1 to 3> [D»<E+F)]
1.X Demonstrate word knowledge and use contaxtual ;
clues and abbrevciations to determine meaning
1.1 use contextual clues and abbreviations to
understand a classified ad. . . . . . .
1.2 use contextual clues and abbreviations to
understand a naewspaper or magazine
article, telephonae directory, and/or
various application forms . . . . . . .

2.% Read and follow written directions accurately
251 identify the proper placement of data on
an auto loan application/similar form. .
2.2 match information to correct numbered space
on form calling for personal statistics. .
2.3 identify required data and placement on
unamployment insurance form . . . . . .
2.4 determine the corraect placement of specific
information on numbered blank spaces
on an employment application, change of
address form, or appartment rental
application or similar form . . . . .
2.5 follow directions in filling out a social
sacurity application or similar form. . .
2.6 will be able to correctly follow the
diractions for a "do it yourself"
project. « o ¢ . .« .2 e e s e v e b o=

9¢T



2.7 will ba able to sequance "do it yourself"
directions properly

2.8 will understand given directions on labels
(insect spray poison, medicine bottles
dangar signals, etc.) and answer
specific questions . . . . . . . . ..

% Salect main idea and related detail

3.1 from a sampla driver’s license tast. . . .
3.2 from magazine or newspaper articles. . . .
3.3 from from classified ads. . . . . . . . .
3.4 from various kinds of warranties. . . . .
3.5 from a businass or parsonal latter. . . .

4.%x Read and classify information

4.1 classify information in order to determine
the information required for propar
completion of various application forms
(library card, employment application,
charge account agreement, etc. . . . .

4.2 demonstrate use of classification of
information on a dictionary page, such
as parts of speach, choosing the
appropriate definition for a word, etc.

4.3 use map reading skills to identify various
numbered highways, interstate highways
clitiesy etcy ¢ ¢ wal ¢ 5 4 &'s B W Th %

S.% Read and draw infarences from various reading
materials
5.1 make inferences from concise abbreviated
information in classified ads. . . . .
5.2 will draw infarences about various programs
time, and stations, etc. in a TV guide
5.3 raespond appropriataely to a series of road
SUGNS: =" 3 2 o & & & & 5 B s @ s fs @
5.4 make appropriatae inferences from various
magazine and newspaper articles, war-
renties, utility bills, etec. . . . . .

LZT



5.5 damonstrate the ability to use an index
such as a telephone directory, repair
manuals, catalogues, etc.

6.% Read and draw conclusions
6.1 read and draw conclusions to answer
specific questions about newspaper and
magazine articles . . . . . . . .
6.2

draw conclusions on locations, directions

distances, etc. in answering specific
questions about various kinds of
maps and charts.

ABBREVIATED OBJECTIVE FORMAT

7.% compare and contrast various reading materials
TV guide, maps, map with time zones. . .

8.x%x Organize information using various types of materials
unemployment insurance claim, charge

accounts, appartment rental application,

pages index, telephone directory,
map or similar material. . . . . . . .

9.% Locate and apply information
TV guide, service schedule, index or

directory, maps, telephone directory
utility bill or other statement. . . .

10.= Interpret maps, legends, charts, & pictures
highway, street, area code, and time

zone maps; highway signs; postal rate

8CT



TEXTBOOK EVALUATION PROGRAM: NC STATE TESTING OBJECTIVES

— -

TITLE

THIRD & SIXTH GRADE C.A.T. REPORT FORMATS
NO. TOPIC TEST COMPETENCY AND PERFORMANCE INDICATORS

—— e e o e e S e s S S s S S S S D S e S S e S S e S S S S S S S e D e S S e e S S D S e S e e U S D D D o S S S D D S D D o D D T D s S S D D D o S D D S S S
e e e e T e e e e . e e D s e e s e e e D s S S S S S S D s s S S s S e S S S e = = o e s = S S S S = A ey S S S e e s S S S S S

Tha learner will demonstrate . . . . . . SCREENING QUALITY DRILL
(yes=1/no=0> (1 to 3 (1 to B

R.1 Skill in phonic analysis
consonant clusters/digraphs. . . . . . .
short, long vowels & combinations . . . .
diphthongs. . . . . . . . . . . ... ..
variant vowells & combinations . . . . .
R.2 Skill in structural analysis
Compound words/syllables contractions. . .
Base words/affixes . . . . . . . . . . ..
R.3 Adequata vocabulary skills

words of same meaning . . . . . . . . .

words of opposite meaning . . . . . . . .

words with multi-meaning . . . . . . . .
R.4 Reading comprehension skills

recall of facts: . .. . . o o & ¢ @ s o . .

inferred maaning . . . . . . . . . . . .

charactar analysis . . . . . . . . . . .

figurative language . . . . . . . . . . .

real/unreal elaments . . . . . . . . . .
SL.1 Spelling skills

consonant phonemes/graphame . . . . . . .
vouwall phonemes/grapheme . . . . . . . .
morphemic units . . . . . . . . .. o L.

SL.2 Languaga mechanics
I/propar nouns . . . . . . . . . . . . .
beginning words/titles . . . . . . . . . ..
endmarks
comma

SCORE
[D#CE+F>]

62T



SL.3

R.2

SL.1

SL.2

SL.3

Language expression
Pronouns. . . .« .« .« <« . -«
varbs . . . . . . . . ..
adjectives . . . . . . .
subjects/verbs . . . . .
modifying words . . . . .

THIRD GRRDE TOTAL SCORES

Reading vocabulary

Words of the same maning . .
words of opposite meaning . .
words with multiple meanings .

Reading comprehension
recall of facts . . . . .
inferred meaning . . . .
character analysis . . .
figurative language . . .
author attitude/position
techniques of persuasion

Spelling

consonant phonemes/graphemes

vowel phonemes/graphemas
morpheme units . . . . .
Language mechanics

I/propar nouns/adjectives . .

beginning words/titles .
end marks . . . . . . . .
COMMS + & &% o s & « = =
quotation marks . . . . .
Language expression
Pronouns . « . « « « o &
verbs . . . . . . .. ..
adjaectives . . . . . . .
subject/verb . . . . . .

modify/transitional words . . . . . . .

complete/incomplete/run-on .

saquence/topic sentence .

SIXTH GRADE TOTAL SCORES

0€T
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C.A.T. STUDENT PERFORMANCE DATA, 1985

READING: OBJECTIVE DATA

STUDENT CONSONANT SHORT &  DIPH-  VARIENT COMPOUND BASE ~ SAME OPPOSITE
INITIAL ~ CLUSTER LONG V’S THONGS  VOWELS  WORDS WORDS MEANING MEANING

NAME R.1.1 R.1.2 R1.3 R.1.4 R.2.1 R.2.2 R.3.1 R.3.2
R.L.A 17 10 10 i1 17 11 12 14
S.D.D. 22 11 14 9 28 14 b4 12
E.J.F. 27 23 19 11 35 22 15 12
C.G.F. ? 5 11 9 12 ? 4 15
L.S.H. 11 13 8 8 19 22 10 é
B.R.J 16 13 ? 14 18 28 15 19
T.L.K. 37 92 29 20 44 40 35 22
T.R.K. 23 20 11 13 18 20 29 25
M.B.M. 27 15 19 14 24 18 33 17
R.L.P. 8 11 8 19 i ) 11 6
D.R.T. 12 é ? 6 11 15 14 15
M.R.W

15 13 10 18 19 19 19 15

AVERAGE 18.50 15.17 12.%2 12.83 21.33 18.50 17.42 14.83

STUDENT MULTIPLE RECALL INFERRED CHARACTER FIGURA- REAL/  GRADE
INITIAL MEANING  FACTS MEANING ANALYSIS TIVE AN. UNREAL  LEVEL

NAME R.3.3 R.4.1 R.4.2 R.4.3  R.4.4 R.4.5 GRADE
R.L.A 13 10 10 10 11 15 1.5
S.D.D. 14 9 8 8 4 18 1.8
E.J.F. 14 9 8 9 9 20 2.4
C.G.F. 11 ? ? ? ? 10 2
L.S.H. 19 15 6 11 10 2 2.1
B.R.J 22 12 i 9 9 11 2.7
T.L.K. 31 33 19 19 17 28 3.6
T.R.K. 25 28 12 17 22 10 3.1
M.8.M. 20 14 11 9 16 15 2.4
R.L.P. 4 9 3 é 8 17 1.2
D.R.T. 7 ? 8 8 11 3 1.5
M.RW 13 11 ? 12 é é 1.9
AVERAGE 16.08  13.83 9.33 10.42  11.25 13.08  2.18
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PILOT TEXTBOOK ANALYSIS SESSION

Session setup:

Apple I1e enhanced computer, 2 drives, 128 K
internal memory & Printer with 2 monitors.

Used to run the trial templates with SuperCalc3a

Apple IIe, 1 disk drive, 64 K internal memory and
monitor.

Used for textbook readability analysis program.

Two sample textbooks for analysis:

Reading Mastery III

a direct instruction series

Engelmann, S., and Hanner, S.

Science Research Associates,

Chicago, 1983.

Widening Circles

Early, M., Cooper, E.K. and Santeusanio, N.
Harcourt Brace Jovanovich,

New York, 1979.

Each teacher provides two texts: one that the
teacher likes and one that the teacher doesn't
like.

Decision Support Templates Provided: each
template is presented on two computer screens and
each teacher has a paper copy.
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/DATA/GENERAL: Textbook characteristics--
A general information checklist that does
not analyze the content. Placed first
because it is the easiest template for
evaluators to follow.

After entering bibliographical data and a
short description of the textbook's intended
purpose, 27 aspects of the textbook are
discussed. Each of the 27 items was
requested by several evaluators. A comment
and a score may be entered for each item.
Then the item value is weighted according to
its importance to the evaluators. Items
that are unimportant may be weighted "O0" and
thus dropped from the scoring. Items of
minor importance are weighted "1" while
items of greater importance are weighted
accordingly. Items requested by nearly all
evaluators have been pre-weighted at "2."

Only one set of columns is shown for use in
evaluating one textbook; additional
duplicated columns are available to the
right and may be scrolled over into view
when additional textbooks are evaluated.

Identification section: Title, Author(s),
publisher, grade level, price, and
instructional purpose.

Physical textbook qualities:

A-1l copyright date

A-2 binding quality

A-3 page layout

A-4 print legibility
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A-5 color illustrations
A-6 1illustrations quality
A-7 publisher

Supplemental materials available:

B-1 teacher's guide
B-2 workbook
B-3 mimeograph masters

audio tapes

B-5

computer programs

B-6

other special materials

Content and organization:

C-1 readability--either publisher's or
from computer analysis.

C-2 target group--the appropriateness for
the grade level, age and ability level
of the teachers' students.

C-3 Dbackground required--the appropriate-

ness in terms of student reading level,
previous coursework, and experiential
background (for example, rural/urban).
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student interest level--the appeal to
students; special subject matter, age
appropriateness, etc.

Cc-5

content diversity--support for a wide
range of student abilities, achievement
levels, and interests.

C-6

success potential--is it likely that
students will feel successful in using
the materials?

content organization--does the content
seem to be logically and consistently
organized?

c-8

general approach--is the general treat-
ment of the subject matter appropriate
for the students?

C=3

content level--is the conceptual level
of the content appropriate for the
students?

c-10

explanation quality--are the concepts
clearly explained?

drill and practice--are there enough
drill and practice exercises?

enrichment activities--are enough
activities suggested and clearly
described?

instructional methods--is the material
organized according to classroom in-
structional needs: are there pre- and
post tests, advance organizers, chapter
summaries, review questions, etc.?
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General Notes:

/DATA/NORMAL.3RD: A template for examining
textbook content according to the Competency
Goals and Performance Indicators, K-12 of the
North Carolina Department of Public Instruction.

This is the first of four templates of North
Carolina developed objectives--each set presents
the goals and objectives in a slightly different
manner. The purpose of examining all four is to
determine the most effective presentation
format.

North Carolina has divided the competency goals
into subjects and "strands" and states them by
level: K-3,4-6,7-9, and 10-12. For each
competency goal a set of one or more performance
indicators is specified. The statement of the
competency goal alone is inadequate; a brief
synopsis of the performance indicators is
included whenever needed and possible. A basic
familiarity with the goals and indicators is
presumed--in most interviews teachers indicated
that they were familiar with the goals and indi-
cators for their level.

For the subject of reading, 10 strands are used.
Each strand is mentioned, but only the goals for
five of the strands are fully outlined in this
template.

Number: keyed to NC numbering system for
reference.

Strand: Organization themes used by North
Carolina.
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Screening: An initial evaluation to eliminate
books quickly or to show topics not covered.
Topics which are not covered in the text may be
covered in supplemental materials.

Quality: An evaluation score on how well the text
covers a particular objective: 1 = poor,
2 = average, 3 = very good.

Drill: An evaluation of the amount and range of
drill and practice exercises provided by the
text: 1 = insufficient; 2 = adequate; 3 = ample.

Total: The computer adds the quality and drill
scores; multiplying by the screening factor
simply drops out any topic that is not covered
by the text.

Omitted Strands:

Pre-reading

vocabulary

critical comprehension

appreciation of literature

Developed Strands:

Phonic analysis

Structural analysis

Literal comprehension
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Interpretive comprehension

Study skills

Totals: a grand total

General Notes:

/DATA/OBJECTIVES.3RD: A template for examining
content according to the Competency Goals and
Performance Indicators, K-12. Educable Mentally
Handicapped Learners Supplement of the North
Carolina Department of Public Instruction.

Although there is a direct correspondence between
these objectives and those stated in the regular
booklet, the format is considerably different.
Strands are not explicitly stated as separate
divisions; instead, each major competency goal
roughly corresponds to a strand and the performance
indicators represent a lower level of student
performance. Because of this lower level, the
indicators seem more specific than the indicators
for the normal third grade students.

This template provides the "pre-reading" goals and
indicators, representing the only level presented
for third grade EMH students. However, many of the
skills correspond to the skills listed under
"phonic analysis" in the preceding template.

General Notes:
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/DATA/NORMAL.4TH: A content analysis template
developed from the Competency Goals handbook.
This template illustrates three points:

1. The same competency goal and set of performance
indicators cover a wide achievement range: fourth
to sixth grade.

2. The strands are not explicitly developed in
this template.

3. Specific examples of the performance indicators
are added, although no grade level is specified for
any of the examples.

General Notes:

/DATA/OBJECTIVES.4TH: A template developed from
the EMH supplement and covering the same grade
levels as the previous template. The template
illustrates the addition detail provided by an
expanded number of performance indicators.

General Notes:

/DATA/BRIGANCE.TOP: A template designed to
evaluate textbook content in terms of the
objectives the teachers state on their students'
IEP forms. All of the Cherokee County teachers at
the elementary school level used one of the
Brigance Diagnostic Inventory of Basic Skill forms
and most developed their IEP forms directly from
the Inventory. This template was developed from
the Blue version for students with achievement
levels between Kindergarden and sixth grade.
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The format is tied directly to the inventory. The
numbers in the A column represent the enumeration
system used by the inventory; the topics represent
the major divisons, and the wording is as close to
the original as possible.

Objectives C-3 and C-4 are stated in two formats:
as they are stated within the actual inventory and
in a form suggested for use on a student's IEP.

The objectives in the language section include
specific indicators for each grade level.

General Notes:

/DATA/REPORT.CAT: A template to examine the
textbook content in terms of the competencies
tested on the California Achievement Test which is
used in the North Carolina annual testing program
for grades one, two, three, six and nine. Cherokee
County has proposed using these test results--
student achievement at or above the 25th percen-
tile--as a condition for student promotion to
grades four and seven.

The format is adopted from the grade level report
formal of the CAT. This report is developed for
each school and given to the principals who may
then analyze data on a classroom basis. Again, the
topics are roughly comparable to the North Carolina
stands and the CAT content roughly parallels the
North Carolina competency indicators.

There are no detailed examples of CAT content
skills immediately available to classroom teachers.

General Notes:
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/DATA/OBJECTIVES.COM: A demonstration template for
analyzing the textbook content in terms of the
competencies required by the North Carolina
Competency Test, passage of which is required of
all high school students before graduation.

The North Carolina competency goals and performance
indicators for high school students are identical
to the competencies tested on the North Carolina
competency test.

General Notes:

/DATA/STUDENT.CAL: A table of the CAT performance
of the students in one classroom (hypothetical data
developed from results for a special education
classroom for the mildly handicapped), and a line
graph of developed from the class average on each
skill. There are 14 items reported on the CAT;
each item is reported in the table; only the first
eight items are shown on the graph.

General Notes:

Session conclusions:

A.

General discussion:




APPENDIX D

TEMPLATE COMPUTER SCREENS* USED
WITH COMPUTER SCIENCE TEACHERS

FOR ANALYSIS OF TEXTBOOKS

*The following pages are printouts from the computer screen
as viewed by the teachers for making their analyses.
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TEXTBOOK EVALUATION PROGRAM: TEXTBOOK CHARACTERISTICS

= e T ey e e S e T e S o e e - o S i SR s S e e ST 0 o e St S > S ey Sy o S ey
S S N S S S S N S L S S S S S T S s T N e ET s aaw

TITLE

AUTHORS

PUBL I SHERS

GRADE LEVEL PRICE
COPYRIGHT DATE EDITION
INSTRUCTIONAL PURPOSE:

NO. CHARACTERISTIC EVALUATION RATING WEIGHT TOTAL

R S R S S R R S S R S R S e O R S S O e R o me s

Physical textbook qualities:

A-1 Binding quality is 1 0
A-2 The page layout is 1 0
A-3 Illustration quality 1 0
Supplemental materials available
B-1 Teacher’s guide 2 0
B-2 Workbook & Mimeos 3 0
B-3 Other materials | 0
Content and Organization
C-1 Readability 2 0
C-2 Target group 3 0
Background required
C-3 Content diversity 1 0
C-4 Enrichment activities 1 0
C-5 Approach to subject 1 0
appropriate/students
C-é Approach to subject 1 0
appropriate/teacher
C-? Instructional methods 2 0
C-8 Content level & pace 2 0
C-9 Amount drill & practice 3 0
Special factors
S-1 1 0
S-2 | 0

et e e L e L ]

TOTALS 0



TEXTBOOK EVALUARTION PROGRAM: COMPUTER SCIENCE OBJECTIVES
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TITLE

HIGH SCHOOL COMPUTER SCIENCE COURSE OUTLINE

NO. TOPIC COMPETENCY PERFORMANCE INDICATORS

T T T T T  ————
e ]

The learner will demonstrate knowledge of RATING DRILL
O to 3> A to 3

The History of Computing

A-1 The generations of computer harduare
A-2 The generations of computer languages
A-3 The davelopment of the information society
The Information Processing Cycle
B-1 Input-processing-output-storage
B-2 Periphal devices
B8-3 ASCII coding
B-4 Computer capabilities
Internal Structure of Computers
cC-1 Central Processing Unit (CPU)
c-2 Input-output and data bus
Cc-3 Memory——RAM and ROM
Peripherals
0-1 Input and output devices
Languages
E-1 Machine language, assembler
E-2 BASIC, Pascal, LOGO, other
Problam Solving Techniques
F-1 Problem specification
F-2 Flow charting symbols & development
F-3 Top—down structures
F-4 Programming logic & style
F-3 Program testing and debugging
Programming in BRSIC
6-1 Introduction to programming

Line numbers, typing errors, PRINT, LIST
CTRL-S, NEW, RERD, OATA, GOTO, INPUT
Print Fornattxng——conoo, somlcolon, TAB
Inmediate mode, REM, SRAVE/LOAD, CATALOG

9Vt



TITLE

HIGH SCHOOL COMPUTER SCIENCE COURSE OUTLINE
NO. TOPIC COMPETENCY PERFORMANCE INDICATORS
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e et e

The learner will demonstrate knowledge of RATING ORILL SCORE
O to 3 (1 to I CD#E)

The History of Computing

R-1 The generations of computer hardware
A-2 The generations of computer languages
A-3 The development of tha information society
The Information Processing Cycle
B-1 Input-processing-output-storage
B-2 Periphal devices
B-3 ASCII coding
B-4 Computer capabilities
Internal Structure of Computers
C-1 Central Processing Unit (CPU)
c-2 Input—output and data bus
C-3 Memory——RAM and ROM
Peripherals
0-1 Input and output devices
Languages
E-1 Machine language, assembler
E-2 BASIC, Pascal, LOGO, other
Problem Solving Techniques
F-1 Problem spacification
F-2 Flow charting symbols & development
F-3 Top-douwn structures
F-4 Programming logic & style
F-5 Program testing and debugging
Programming in BRSIC
G-1 Introduction to programming

Line numbers, typing errors, PRINT, LIST
CTRL-S, NEW, READ, DATA, GOTO, INPUT

Print formatting--comma, semicolon, TAB
Inmediate mode, REM, SARVE/LORD, CATALOG

Lyt



TEXTBOOK EVALUATION PROGRAM: COMPUTER SCIENCE OBJECTIVES

TITLE
HIGH SCHOOL COMPUTER SCIENCE COURSE OUTLINE
NO. TOPIC COMPETENCY PERFORMANCE INDICATORS
The learner will demonstrate knowledge of RATING DRILL SCORE
O to 3) (1 to 3> (D#E)
The History of Computing
A-1 The generations of computer hardware
A-2 The generations of computer languages
A-3 Tha development of the information society
The Information Processing Cycle
B-1 Input-processing—-output-storage
B8-2 Periphal devices
B8-3 ASCII coding
B-4 Computer capabilities
Internal Structure of Computers
C-1 Central Processing Unit (CPU>
c-2 Input-output and data bus
c-3 Memory-—-RAM and ROM
Peripherals
0-1 Input and output devices
Languages
E-1 Machine language, assembler
E-2 BASIC, Pascal, LOGO, other
Problem Solving Techniques
F-1 Problem specification
F-2 Flow charting symbols & development
F-3 Top—down structures
F-4 Programming logic & style
F-5 Program testing and debugging
Programming in BASIC
G-1 Introduction to programming

Line numbers, typing errors, PRINT, LIST
CTRL-S, NEW, READ, DATA, GOTO, INPUT

Print formatting--comma, semicolon, TRB
Immediate mode, REM, SRVE/LORD, CATALOG

A



G-2

G-4

G-6

6-7

G-8

G-9

6-10

RENAME, DELETE, LOCK, UNLOCK
Editing—--cursor moves; CTRL X; ESC A,B,C,D
SPEED; arbitrary starting locations
Decision and loops
Order of operations
IF ...THEN; entended IF ...THEN
AND, OR, END, FOR ...NEXT, RESTORE
Computer games
INT, RND, summation, rounding errors
POS, HTAB, VTAB, HOME, FLASH, INVERSE, GET
Game programs
Nested loops-subscripted variables (arrays>
nested FOR ...NEXT loops
single & double subscripted variables
OIM, CLEAR, extended variable names
Programming techniques
GOSUB, RETURN, ON--GOTO/GOSUB
Programming planning, debugging
logic and runtime errors
TRACE/NOTRACE; STOP/CONT
Graphics
GR, TEXT, HOME, COLOR, PLOT, HLIN, VLIN
SCRN, HGR, HGR2, HCOLOR, HPLOT, high
resolution graphics, switching displays
Mathematical functions
SAR, SGN, ABS, SIN, COS, TAN, ATN, LOG,
EXP, DEF, shifting, scaling
String functions and data types
Binary code, memory management, data types,
ASCII code, String functions——RIGHTS,
LEFTS, MIDS
Files
Format of file commands

Sequential: OPEN, CLOSE, RERDO, WRITE, APPEND

Random: OPEN, CLOSE, RERD, WRITE

Demo programs, multiple file us, MAXFILES
Advanced topics

Sorting & searching techniques

PEEK, POKE, SCALE, ROT, DRAKW, X DRAKW

Shape tables, binary—decimal mathematics

6Vl



H-1
H-3
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Uses of Computers:
Word processing
Spread sheets
Data management
LOGO programming
Graphics, words & lists, variables, math

Totals

0ST
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PILOT TEXTBOOK ANALYSIS SESSION

COMPUTER SCIENCE TEXTBOOK SELECTION

Session setup:

A. Apple IIe enhanced computer, 2 drives, 128 K
internal memory, monitor & Printer.

Used to run the trial templates with SuperCalc3a

B. Apple IIe, 1 disk drive, 64 K internal memory and
monitor.

Used for textbook readability analysis program.

Not used: readability analysis completed before
session by one of the computer science teachers.

C. Textbooks for analysis:

Kemeny and Kurtz, BASIC PROGRAMMING--eliminated

during initial examination.

Luehrmann and Peckham, COMPUTER LITERACY--
eliminated during initial examination.

Daggett, Badrkhan & Kruse, COMPUTERS AND
INFORMATION TECHNOLOGY--eliminated during
initial examination.

Mandell and Mandell, Understanding BASIC--A
Structured Approach.

Bateson and Raygor, BASIC Programming for the Apple
Computer.

Mandell, Complete BASIC Programming.

Presley, A Guide to Programming in Applesoft.

II. Decision Support Templates Provided: each template
is presented on the computer screen and each
teacher has a paper copy.
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A. /DATA/GENERAL: Textbook characteristics--
A general information checklist that does not
analyze the content. Placed first because it is
the easiest template for evaluators to follow.

After entering bibliographical data and a short
description of the textbook's intended purpose, 15
aspects of the textbook are discussed. Each of
the 15 items was requested by several evaluators.
A comment and a score may be entered for each
item. Then the item value is weighted according
to its importance to the evaluators. Items that
are unimportant may be weighted "0" and thus
dropped from the scoring. Items of minor
importance are weighted "1" while items of greater
importance are weighted accordingly. Items have
been pre=weighted according to the results of the
first pilot session; they may be changed during
the current session as desired by the personnel
participating.

Only one set of columns is shown for use in
evaluating one textbook; additional duplicated
columns are available to the right and may be
scrolled over into view when additional textbooks
are evaluated.

1. Identification section: Title, Author(s),
publisher, grade level, price, copyright date,
edition, and instructional purpose.

2. Physical textbook qualities:

A-1 binding quality

A-2 page layout (include print legibility)

A-3 Illustration quality
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Supplemental materials available:

B-1 teacher's guide

B-2 workbook and mimeograph masters

B-3 other materials

Content and organization:

C-1 readability--either publisher's or from
computer analysis.

C-2 target group--do the academic
requirements of the text--student reading
level and previous coursework/experiential
background--match the characteristics of the
expected students.

c-3 Content diversity--support for a wide
range of student abilities, achievement
levels, and interests.

C-4 Enrichment Activities--are enough
activities suggested and clearly described?

C-5 Approach to subject: appropriateness for

students--is the general approach to the
subject matter appropriate for the students?
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C-6 Approach to subject: appropriateness for
teachers--is the general approach to the
subject matter appropriate to the teachers'
classroom responsibilities and to the
teachers' preferred instructional technigques.

C-7 1Instructional methods--is the material
organized according to good instructional
practices: are there pre- and post-tests,
advance organizers, chapter summaries, review
questions, etc.?

C-8 Content level & pace--is the conceptual
level, instructional pacing, and explanation
qualities appropriate to the students.

C-9 Amount of drill & practice--are enough
student exercises included?

5. Special factors--any additional items the
participants wish to consider.

/DATA/OBJECTIVES.CS: A textbook content analysis
template developed by the high school computer
science teachers.

The teacher designated as the county-wide head of
the computer science program developed the course
content outline from the chapter and section title
of the book he preferred and used (Presley) and
added sections on history, internal structure,
peripherals, languages, flow charting, computer
applications, and LOGO programming.

This outline was entered as a SuperCalc3a template
and presented for modification by the other computer
science teachers before the actual textbook
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selection process began. This produced the actual
template used.

As the initial screening process took place before
any template analysis was done, the simplified form
provided a space for rating the textbook's coverage
of each topic on a scale from 0 --not covered,to 3
--excellent coverage.

The amount of drill and practice the textbook
provided for each topic was analyzed and rated as 1
--needs additional practice exercises from another
source, 2 --adequate exercises provided, and 3
--excellent exercises covering a wide range of
achievement levels provided.

The final score summed the products of the rating
and the drill evaluations.

General Notes:
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VITA

Fred B. Wheeler, Jr., was born in Chicago, Illinois, on
January 19, 1944. He attended schools in suburban Glen
Ellen, Illinois, graduating from Glenbard West High School
in June 1962. Following graduation, he studied engineering
physics for two years at Cornell University, then took a
leave of.absence to travel and study in Europe. Upon re-
turning to the United States, Mr. Wheeler attended Indiana
University, majoring in political science and minoring in
mathematics and philosophy. He graduated, with Departmental
Honors, in June 1967.

Having been elected vice-president of the 1Indiana
University Student Government Association for the 1967-68
school year, Mr. Wheeler took graduate courses in the De-
partment of Educational Research in the College of Education
until joining the teacher corps program at East Tennessee
State University in June 1968. He completed a Master of
Arts and Teaching in education with a major in elementary
education in August 1969.

Mr. Wheeler taught elementary and high school special
education classes in the Clay County, North Carolina, School
System from August 1969 until June 1981 when he began his
Ed.D. program in curriculum and instruction at the Univer-

sity of Tennessee, Knoxville, specializing in educational
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computing and special education. During the 1981-82 school
year, Mr. Wheeler received an assistantship in which he
supervised Field Experience students in the College of
Education. In November 1982, he was elected to the Honor
Society of Phi Kappa Phi. From December 1982 to February
1985, Mr. Wheeler was an instructor and chairman of the
Department of Business Computer Programming at Tri County
Community College in Murphy, North Carolina.

After completing his dissertation field work from
February to August 1985, Mr. Wheeler taught mathematics and
computer science at Hiwassee Dam High School, in the Chero-
kee County, North Carolina, School System. He is a member
of the Council for Exceptional Children, of the Association
for Supervision and Curriculum Development, and of the
International Council for Computers in Education. He will
graduate with a Doctorate in Education in curriculum and

instruction in June 1986.
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