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ABSTRACT

This project identified over 500 critical incidents
of successful and unsuccessful instruction in science and
mathematics courses reported through inté?views of 105 blind
college students. The principal categories of effective
teacher behavior are planned concrete learning experiences,
creative use of learning materials, and detailed descriptions
and explanations. The principal consequences of the effective
teacher behaviors are increased cognitive learning and emotional
satisfaction with the learning process. Their reasons for
positive perception cf the learning process include being
provided with access to information, enhanced motivation and
' interest, social interaction, and flexible time allotments.
Ineffective teacher behaviors include absence of detailed
descriptions and explanations, lack of planned concrete learning
experiences, and inappropriate materials. The consequences are
reduced learning and dissatisfaction with the learning process
because of lack of access to information and reduced interest
and motivation. Their suggestions for improving instruction
indicate that although they believe the teacher is the key
factor in instruction, they themselves must accept responsibility
for improving their own learning. The demographic analysis
reveals that there exists a pool of blind students who might
pursue studies in the sciences, but they avoid mathematics.
The critical incidents may be used to improve instructional

practices and meet the needs of this group.




BLIND PERSONS REPORT CRITICAL INCIDENTS

OF SCIENCE AND MATHEMATICS INSTRUCTION

Introduction

The Purpose and Procedure

The purpose of this project is to discern factors
which help and hinder blind students' progress in science
and mathematics courses at the post-secondary school lev:l
of instruction. One hundred and five blind persons in
Southern California were interviewed to record on tape
critical incidents of successful and unsuccessful science
and mathematics teaching which they experienced. The
research procedure employed a modified version of the

Critical Incident Technique described by John C. Flanagan.1

Identification of the Sample

During the months of January and February of 1980,

the investigator communicated with agencies concerned with

education and/or rehabilitation of the blind. Included were

Centers for handicapped student services at community colleges,

four-year colleges, and universities, offices of the Braille

Institute, and offices of state vocational rehabilitation

services. While all of the institutions and agencies provided

Lyohn C. Flanagan, "The Critical Incident Technique',
Psychological Bulletin, 51 (July, 1954), 327-358
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valuable assistance, the most prolific sources for recruit-
ment of the sample were the centers for handicapped student
services at the several institutions of higher education.
In addition, blind persons who were interviewed also suggested
friends who might wish to participate.

The sample upon which this study is based consists
of 105 blind persons, virtually all of whom are either
totally blind or have very low vision. Sixty percent of the
group are males. Additional background information relating
to the sample was also obtained. Of particular interest were
reports of the group's predisposition and exposure to science
and mathematics courses. The tabulated demographic character-
istics of the sample are given as Appendix A, An intensive
analysis of significant characteristics of the sample that
are relevant to education in the sciences and mathematics is

presented later in this report.

Training of Interviewers

The staff of interviewers included the principal
investigator and students who attended California State
University, Fullerton. All had experience with laboratory
science courses in college and in high school. Four students
were totally blind, and the fifth, who was legally blind,
had very low vision. A person with normal vision also con-
ducted interviews, and in addition, assisted with the
transportation of blind persons, arranged interviews, and

performed clerical tasks. The blind persons were upper class
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university students, while the sighted person was & recent

graduate with a degree in Human Services.

The training program consisted of first familiarizing
the team of interviewers with survey procedures and the use
of the Critical Incident Technique. Then the principal
investigator held sessions in which he interviewed and tape
‘recorded in turn each of the blind members of the team.2
Those who witnessed the interview used Brailled copies of
the interview schedule to follow the line of questioning.
After each demonstration, the team asked questions relative
to the technique and at times, parts of the tapes were re-
run for special examination, criticism, and suggestions for
improvement. In this manner the interviewers had an oppor-
tunity to participate in the development and improvement
of the interview schedule, particularly with respect to
formulating probing questions, After all of the blind persons
were themselves interviewed, they practiced interviewing one
another by means of the Brailled schedule of questions. 1In
addition, they accomphnied che principal investigator to
other locations and witnessed his interviews of persons who

were amongst the first group of participants to be sampled.

Interviewing the Participants

All of the interviews took place during the year 1980

primarily in three counties of Southern California: Orange,

2When the person who was legall{ blind withdrew from
the project, he was replaced by a totally blind person who was

given individual training. This person attended California
State University at Long Beach.




Los Angeles, and Riverside. About half of the interviews took
place at facilities provided by cooperating institutions of
higher learning. Most of the others toock place in the homes
of the persons who wéée interviewed. Each interview was of
approximately one hour duration.

The interviewers employed a schedule of questions
which was standardized so that, as nearly as possible, com-
parable information could be obtained from each interviewee.
It included both demographic information and a set of questions

which is given in outline form below. In addition to the
" questions were also included to

The blind

broad questions, "follow-up

assist in probing for more detailed information.
interviewers used a Brailled copy of the schedule of questions.

However, although this procedure was appropriate

for obtaining information relating to the Critical Incidents,

it was rather cumbersome and time-consuming to record the

demographic information on tape. Therefore, after the first

fifteen interviews took place, the procedure was changed.

Thereafter, the principal investigator or the sighted assistant

acquired the demographic information from the interviewees

and then recorded their responses directly on the schedule of

questions.

Each person who interviewed a blind individual did

go in the presence of the principal investigator, except in

a few rare instances when this was not possible because of

conflicts in schedule. The role of project director was

principally that of an aide to both the blind interviewer and
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the interviewee to assist them in overcoming either mechanical

problems with the tape recorder or inconveniences of the
environment. Nevertheless, there were times when it was
necessary for the principal investigator to interrupt the
interview because of unnecessary departures from the schedule
of questions or when time to complete the inter@iew was running
short. Since all of the blind assistants were enrolled in
University classes &-. because most interviews took place more
than twenty-five miles from the California State University
campus, the interviewers were not always available for conduct-
ing interviews. Hence, approximately 50 percent of the inter-'

views were conducted by the project director himself.

OUTLINE OF THE SCHEDULE OF QUESTICNS
EMPLOYING THE CRITICAL INCIDENT TECHNIQUE®

Interview # 2. Effe;tive
Ineffective

What the teacher did:

Where the incident occurred:

Context in which it occurred:

Why the incident was critical to learning:

New learning, understanding, etc., that resulted:

Suggestions which might help teachers improve learning for
students:

Why these suggestions will promote science learning:

Ho7 they might lead to understanding:

3For a full copy of the schedule which includes probing

questions as well, please see Appendix B. .




Processing Information from Tapes

The information which was recorded on t&pes had to
be processed in order to put it in a proper form for present-
ation, organization, and“anglysis. To agcomplish this task,
the interview outline which was previously ﬁfééehted éérv;dk-
as the guide for studying the tapes and describing the
critical incidents that; were reported. Each incident was
typed in a standard report format consisting of: (1) the
interviewee number; (2) type of incident, effective or inef-
fective; (3) description of the incident; (4) location;

(5) context in which incident occurred; (6) the reason for
judging the incident as effective or ineffective; and (7)

the consequence of the incident for the student. The standard
Critical Incident report sheets were subsequently transcribed
into Braille and also recorded on tap:.

A total of 504 Critical Incidents were identified as
effective and ineffective teacher behaviors. In addition,
the respondents were generous in providing helpful suggestions
which they believed teachers and blind students might use in
improving instruction and learning in science and mathematics
courses. Finally, many of the respondents also provided
information about their experiences in Schools for the Blind,

"Mainstream' classes, and resource room gitvations.

Development of the System of Categories

In order to prepare the data for presentation and
analysis, the incidents were classified, inductively, into
a system of categories. In constructing this classification

system, samples of incidents were first read and then each

/
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wos compared with another to determine whether it was alike

or different. Those that appeared to be alike were categor-
ized as one group. Then the remaining incidents were
classified, and a written -description of each of the categories
was made. Next, a consultant and the principal investigator
each reclassified the reports of Critical Incidents in accord-
ance with the written descriptions of each category.

In instances where there was disagreement between the
velassifiers" concerning the category to which a given incident
belonged, the reason for the discrepancy was discussed, and
then the "classifiers" decided by mutual consent into which
category the incident should be classified. Where agreement
was not possible, the category description was revised to
accommodate the incident. In this manner a more refined
classification scheme was developed. A description of each
category is given as Appendix C.

In a similar manner, two additional classification
schemes were developed: categories of consequences of
incidents and categories of reasons for judging the critical
incidents as effective and ineffective. Descriptions of the
categories of each of the two classification schemes are
given as Appendices D and E, respectively. After the three
basic classification schemes were developed, the data were
then tabulated. The basic information is presented in
Tables 1 through 5 inclusive, in Appendix F.

The categories of effective and ineffective Critical

Incidents, the consequences of the incidents, and the reasons

14




given for judging the incidents as effective or ineffective
are given in the following chart. The number which is

associated with each category indicates its rank according

to frequency of response. In the next sextion of this report,

the basic data will be presented systematically and then

analyzed more intensively.

Y
<




RANK ORDER OF THE CATEGORIES OF CRITICAL INCIDENTS, CONSEQUENCES, AND REASON

INCIDENTS

Category

The teacher planned and devised
appropriate concrete learning
experiences

The teacher provided appropri-
ate learning materials

The teacher provided detailed
verbal description and explan-
ation

The teacher gave individual
attention to instructional
needs

5.

A reader, teachinc assistant,
gighted partner, or tutor
provided help to facilitate
learning

The teacher's personal attri-
butes helped establish a com-
fortable learning environment

The teacher employed appropri-
ate evaluation and grading

CONSEQUENCES REASONS
Category Category

1. Masteryof Information, concepts, 1, Provided access to informa-
procedures, or skills, includ- tion through detailed verbal
ing confidence in abkility to communication

— [ TR 3 - > A - B . R o . e
:::§§ion in science and mathe 2. Provided opportunity to
perceive information through

2. Emotional satisfaction with non-visual exploration
iﬁ:tnx:g ::gir:ence in science 3. Provided increased motivation,

Jathe < interest and intellectual or

3. Motivation to pursue further physical participation in
study of science and mathe- learning
matics . .

4. Provided opportunity to per-

4. Integration of learning into a ceive information visually and
larger system, including appli- aurally through mechanical aids
cation ¢ ¥ learning to life and special adaptations
situation 5, Provided experience in inter-

5. Discovery of alternative means acting with the instructor and
of learning in place of the with peers as an equal member of
instructor the group

. Communication of needs to the 6. Provided additional time to com-

instructor to establish a work-
ing relationship with him

procedures

The teacher provided special
assistance outside of class

Administrative adaptations were
made to facilitate learning

plete tasks and gave evaluative
information simultaneously while
performing an activity




II
PRESENTATION AND ANALYSIS OF BASIC DATA

Broad Categories

In general, what is the nature of the critical
incidents that are reported? The frequency of incidents,
classified within nine categories are given in Appendix F,
(Tables 1-3).

The nine categories of effective and ineffective
incidents can be regrouped into four broad categories of
educational activity. Table 1 below shows that the major
portion of the incidents, 817%, involve teacher-initiated
behavior (or the lack of it) which is cognitively oriented.
In addition, the ratio of effective to ineffective critical
incidents is about two to one. It is apparent that when
blind persons were given the opportunity to ponder their

experiences in science and mathematics courses, their recol-

lections seemed to be more positive than negative.
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Table 1

" Broad Categories of Critical Incidents of -
Effective and Ineffective Teaching
Reported by Blind Students

% of Total
Incidents Effective Ineffective Sum Incidents

A. Teacher-Initiated
Behavior, cognitively

oriented (categories
1, 2, 3, 4, 7, 8) 274 136 408 81

% of Sum 80% 82%

B. Non-Professional
Instruction, cognitively
oriented (category 5) 37 8 45 9

% of Sum

C. Teacher Behavior,
Affectively oriented
(category 6) 21 16 37 7

% of Sum

D. Administrative
Arrangements
(category 9) - 9 5 14 3

% of Sum

Total Number of Incidents 341 163 504 100

(67.6%) (32.3%)  (100%)
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Presentation of the principal categories of

effective critical incidents, consequences, and reasons.

The principal categoriéé of effective critical
incidents ére defined as the upper third of the nine categories?
These include 188 or 55% of the effective critical incidents.
Ninety-three persons reported 341 effective incidents. Fifty-
five percent of the incidents are included in the three cate-
gories given in Table 2.

Table 2. Principal Categories of Effective

Critical Incidents % of Total
' No—of Effective
The Teacher: Incidents Incidents,
N=341
Category

1. Planned and devised
appropriate concrete
learning experiences. 73 21.4

2. Provided appropriate
learning materials. 75 22.0

3. Provided detailed
verbal description
and explanation. 40 11.7

188 55

The principal categories of consequences of the
effective critical incidents are defined as the upper third
of the six categories.5 These include 282 of the 341 conse-
quences reported. Eighty-three percent of the consequences
of effective incidents are included in the two categories

given in Table 3.

4Appendix F, (Table 1).
5Appendix F, (Table 4).




13
Table 3. Principal Categories of Consequences of Effective
) Critical Incidents Number of % of Total
Consequences Consequences,
N=341
The Student acquired:
Category
1. Mastery of information
concepts, procedures,
or skills, including
confidence in ability
to function in science
and mathematics. 230 67.4

2. Emotional satisfaction
with learning experiences

in-science and mathematics. 52 15.2

282 83

The principal categories of reasons for judging
critical incidents to be effective are defined as the uppér
third of the six categories of reasons.6 These include 169
of the 340 reasons given. Approximately fifty percent of

the reasons are included in the two categories presented in

Table 4.

6Appendix F, (Table 5).
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Table 4. Principal Categories of Reasons for
Judgment of Critical Incidents as Effective

% of
Number of Total Reasons,
Reasons N=340
The Experience:
Category
1. Provided access to
information through
detailed verbal
communication. 82 24,1

2. Provided opportunity
to perceive informa-
tion through non-
visual exploration 87 25.6
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Presentation of the principal categories of ineffective

critical incidents, consequences, and reasons.

The principal categories of ineffective critical
{ncidents are defined as the upper third of the nine categories.
These include 100 or 61% of the ineffective critical incidents.
Seventy-eight persons reported 163 ineffective incidents. Sixty-
one percent of the incidents are included in the three categories

given in Table 5.

Table 5. Principal Categories of Ineffective % of Total
Critical Incidents Ineffective
Number of Incidents,
The teacher had not Incidents N=163
Category
1. Planned and devised appropriate,
concrete learning experiences. 34 20.8
2. Provided appropriate learning
materials. 24 14.7
3. Provided detailed verbal des-
criptions and explanations 42 25.7
100 61

The principal categories of consequences of ineffective
eritical incidents are defined as the upper third of the six
categories. These include 115 of the 163 consequences reported.
Seventy percent of the consequences of ineffective incidents are

included in the two categories given in Table 6.

€y
Ao o
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Table 6. Principal Categories of Congequences
of Ineffective Critical Incidents

% o€ Total
Number of Consequences,
The Students had not acquired: Consequences N=163
Category
1. Mastery of information
concepts, procedures, or
skills, including
confidence in ability to
function in science and
mathematics. 71 43.5
2. Emotional satisfaction with
learning experiences in
science and mathematics. 44 26.9
115 70

The principal categories of reasons for judging critical
incidents to be ineffective are defined as ‘the upper third of
the six categories of reasons. These include 97 of the 162
reasons given. Approximately 60 percent of the reasons are

included in the two categories given in Table 7.

Table 7. Principal Categories of Reasons for
Judgment of Critical Incidents as Ineffective

Number of % of Total
Reasons Reasons
N=162

Category

1. Lack of access to information
through detailed verbal
communication. 52 32.1

3. Reduced motivation, interest,
and intellectual or physical
participation in learning. 45 27.7




In the previous part of this section, Tables 2 through 7,

inclusive, have presented the principal categories of effective
and ineffective critical incidents, together with the principal
categories of consequences of the critical incidents and the
principal categories of reasons for judging the incidents to be
effective or ineffective. With the basic descriptive information
thus presented, Tables 8 through 13, inclusive, will be presented
in the remaining portion of this section in order to analyze
relationships between categories by means of cross-tabulations

of data.
Analysis of the significant consequences of the principal

critical incidents, effective and ineffective.

A cross -tabulation of the upper third of the categories
of the effective incidents and the categories of the consequences
may reveal the significant consequences of the principal categories
of effective incidents. Ninety-three persons reported one or
more incidents and the consequence of each. The significant
consequence of the incident is defined as the cell of the
categories of consequences in which at least 50% of the conse-
quences of the principal incident are located. The relationship
between the three principal categories of effective incidents
and their significant consequence is given in Table 8.

In like manner, a cross tabulation of the upper third of
the categories of ineffective incidents and the categories of
the consequences may reveal the significant consequences of the

principal categories of ineffective incidents. Seventy-eight
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persons reported one or more incidents and the consequences of
each. The relationship between the three principal categories
of ineffective incidents and their significant consequence is
presented in Table 9.

Table 8 is based upon a cross-tabulation of the total
of effective incidents and consequences. It indicates what the
blind students perceived to be the consequences of the effective
teacher behaviors that they reported. It is apparent that when
the teachers provide appropriate waterials (Category 1), plan
creative concrete learning experiences (Category 2), and
communicate well (Category 3), the principal consequence is
increased cognitive learning. On the other hand, Table 9 shows
that the principal consequence of the absence of these three

categories of teacher behavior is decreased cognitive learning.

<6
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Table 8

BASED UPON A CROSS TABULATION
OF THE TOTAL OF EFFECTIVE INCIDENTS AND CONSEQUENCES
N = 341

Number and Percentage in Category
of Consequence

Category of Incident: Mastery of Information, concepts, Other Total
procedures, or skills, including
confidence in ability to function
in science and mathematics.

The Teacher:

1. Provided appropriate
learning materials. 48 26 74

65% 35% 100%

2. Planned and devised
appropriate concrete
learning experience. 43 30 73

59% 41% 100%

3. Provided detailed verbal
descriptions and explanation. 32 8 40

20% 100%
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Table 9
BASED UPON A CROSS TABULATION OF THE
TOTAL OF INEFFECTIVE INCIDENTS AND CONSEQUENCES
N=163
Number and Percentage in Category
of Consequence
Lack of Mastery of Information,
concepts, procedures, or skills,
including confidence in ability Other
to function in science and Five
Category of Incident: mathematics. Categories Total
The teacher had not:
Category
1. Planned and devised
appropriate concrete
learning experiences. 19 15 34
56% 44% 100%
2. Provided appropriate
learning materials 13 11 24
54% 46% 100%
3. Provided detailed
verbal description
and explanation 20 22 42
483* 52% 100%
TOTAL 100

*This value is sufficiently close to the 50%
criterion to warrant its use, cautiously.
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Analysis of the significant reasons for judging

the principal critical incidents as effective and ineffective.

A cross tabulation of the upper third of the categories
of the effective incidents and the categories of the reasons
may reveal the significant reasons blind persons give for judging
the principal categories of incidents to be effective. The
significant reason is defined as that cell of the categories
of reasons in which 507 of the reasons for judgment of a
principal category of incident is located. The relationship
between the three principal categories of effective incidents
and the significant reasons for judging them to be effective
is presented in Table 10.

In like manner a cross tabulation of the upper third of
the categories of the ineffective incidents and the categories
of the reasons may reveal the significant reasons blind persons
give for judging the principal categories of incidents to be
ineffective. The relationship between the three principal
categories of ineffective incidents and the significant reasons
for judging them to be ineffective is presented in Table 11.

An examination of Table 10 indicates that blind persons
believe teachers are most effective when they give the student
access to information either through detailed description and
explanation (Category 1) or through non-visual, tactual explora-
tion (Category 2). On the other hand, Table 1l shows that they
judge teaching to be inefrective when the teacher does not give

them access to information through detailed verbal communication
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(Category 1), or when because of the teacher they are either less
motivated to learn or are unable to participate actively in the

learning process (Category 3).
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Table 10

BASED UPON A CROSS TABULATION
OF THE TOTAL OF EFFECTIVE INCIDENTS AND REASONS

N=340

Number and Percentage in Category of
Reason
1. 2.

Provided Access to Provided cpportunity
information through to perceive information

detailed verbal through non-visual
Category of description and exploration.
Incident: explanation. Other Total

The Teacher:
1. Provided appropriate
learning materials. 37 36 73
51% 49%  100%

2. Planned and devised
appropriate concrete
learning experiences. 35 38 73

48%* 52% 100%

3. Provided detailed
verbal description

and explanation. 30 10 40
75% 25% 100%
TOTAL 187

*The value is sufficiently close to the
50% criterion to warrant its use, cautiously.
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Table 11
BASED UPON A CROSS TABULATION OF THE
TOTAL OF INEFFECTIVE INCIDENTS AND REASONS
N=162*
Number and Percentage in Category of
Reason
1. 2.
Reduced motivation,
interest, and intel-
Lack of access to Tectual or physical
Category of information through participation in Other
Incident: verbal communication. learning. Categories Total
The teacher hac NOT:
Lategory
1. Planned and
devised
appropriate
concrete
learning
experiences. 19 15 34
56% 44% 100%
2. Provided
appropriate
learning
materiais. 24
100%
3, Provided
detailed verbal
description and
explanation. 31 10 41
76% 24% 100%

*One reason is invalid.




Analysis of the reasons that are associated with the predominant

category of consequences of critical incidents, effective and ineffectiv

The final analysis in this section is concerned with the
reasons why blind persons believe academic mastery seems to occur.
A cross tabulation of the categoiies of reasons for judging

incidents as effective or ineffective with the predominant

category of consequences of the critical incidents may reveal
the subjects' perceptions of why the critical incidents had
certain results. An examination of Table 3 indicates that of
the 341 consequences of effective critical incidents, 230 are in
Category 1 alone: Mastery of Information, Concepts, Procedures,
and Skills, including confidence in ability to function in
science and mathematics. This is 67% of the total number of
consequences of effective critical incidents. Also included in
Category 1 are 71 or 43% of the consequences of ineffective
critical incidents. This information is given in Table 6.

Table 12 which follows next, is based upon a cross
tabulation of the principal category of consequences of effective
incidents, Category 1, and the six categories of reasons. An
examination of the table reveals that although the reasons which
blind persons give for their increased cognitive learning appear
to be spread out across the set of categories, three appear to
stand out. Blind persons indicate that learning took place when
they were given access to information through detailed verbal
communications from instructors (Category 1). 1In additionm,
learning took place because they were given the opportunity to

perceive information through non-visual (tactual) exploration
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(Category 2) and because of the availability of special visual
éhd aural mechanical aids and adaptations (Category 4). However,
T;ble 12 also indicates that there were three additional reasons
for increased learning: teacher behaviors that enhanced moti-
vation and active participation in the learning process (Category
3), personal interaction with the instructor and with peers
(Category 5), and having been given either additional time to
complete assignments or appropriate evaluative feedback during
the learning process (Category 6). It seems that when teachers
do engage in activities which promote cognitive learning for
blind persons, a variety of reasons for positive perception of

the learning process appears.

2t
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Table 12

BASED UPON A CROSS TABULATION OF THE
CONSEQUENCES OF TOTAL EFFECTIVE INCIDENTS
AND THE REASON GIVEN

N=340"

Number and Percentage in Category of
Consequence

Mastery of information, concepts,
procedures, or skills, including
fidence 1n.. to function
Category of Reason: in science and mathematics. %

The student had experienced:

1. Access to information through
detailed verbal communication.

2. The opportunity to perceive
information through non-visual
exploration.

3. Increased motivation, interest
and intellectual or physical
participation in learning.

4. The opportunity to perceive
information visually and
aurally through mechanicai
aids and special adaptations.

5. Interaction with the instructor
and with peers as an equal member
of the group.

6. Additional time to complete tasks
and was given evaluative information

simultaneously while performing an
activity.

TOTAL

*One reason is invalid.

(A
)
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Table 13 indicates that the reasons given for reduced

cognitive learning are also spread out across the set of categories,

but two appear to stand out. In particular, the students believe
that they failed to learn because they were denied access to
information as a result of inadequate verbal communications
from instructors (Category 1). In addition, students attribute
lack of learning to teacher behavior that either reduced motiva-
tion to learn or did not afford them the opportunity to partici-
pate actively in the learning process (Category 3). Other
reasons for reduced learning include the absence of opportunity
to acquire information tactually (Category 2), lack of special
visual and aurai mechanical aids and adaptations (Category 4),
lack of opportunity to interact with instructors and peers
(Category 5), and either insufficient time to complete tasks or
inappropriate evaluative feedback during the learning process
(Category 6). It seems that when teachers do not engage in
activities that result in improved cognitive learning for blind
persons, a variety of reasons for negative perception of the

learning process appears.
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Table 13

BASED UPON A CROSS TABULATION OF THE
CONSEQUENCES OF THE TOTAL INEFFECTIVE INCIDENTS
AND THE REASON GIVEN
N=162*

Number and Percentage in Category of
Consequence

Lack of mastery of information, concepts,

procedures, or skills, including confidence

in ability to function in science and
Category of Reason: mathematics. %

The student did not experience:

1. Access to information through
detailed verbal communication. 24 34%

2. The opportunity to perceive
information through non-visual
exploration. 9 13%

3. The motivation, interest and
inteliectual or physical
participation in learning. 19 27%

4. The upportunity to perceive
information visually and aurally
through mechanical aids and
special adaptations. 8 11%

5. Interaction with the instructor
and with peers as an equal
member of the group. 6 8%

6. The additional time to complete
tasks and was not given evaluative
information simultaneously while
performing an activity. 5 7%

TOTAL 71 100%

*One reason is invalid.

o7
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SUMMARY

Within this section of the report categories of critical
incidents, their consequences, and reasons for judging incidents
as effective or ineffective are presented. The major portion of
the incidents involve teacher orieunted behavior (or the absence
of it) which is cognitively oriented. Since the ratio of effective
to ineffective incidents is about two to one, one may assume that
the recollection of science and mathematic experiences offered
by the blind persons is generally positive.

For the most part, the blind persons perceive effective
teaching as involving carefully planned concrete learning experiences,
the use of appropriate concrete learning materials, and detailed
verbal description or explanation. The principal consequence of
such teacher behavior is increased cognitive learning, while a
secondary consequence appears to be emotional satisfaction with
the learning process. Among the reasons blind persons give for
judgment of effective teacher behavior, two stand out: learning
takes place when blind persons are given access to information
through detailed verbal communications from instructors and when
they are given the opportunity to perceive information through
non-visu:1 tactual exploration.

The blind persons perceive ineffective teaching principally
as absence of the instructor's use of detailed verbal descriptions
and explanations, lack of carefully planned concrete learning

experiences, and failure to provide appropriate learning iaterials.

o
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The predominant consequence of such ineffective teaching behavior
is reduced cognitive learning, while a secondary consequence is
a lack of emotional satisfaction with the learning process. The
reasons for judgment of ineffective teaching are quite varied, but
two stand out: blind persons judge teaching as ineffective when
they are not given access 'to information through detailed verbal
communication or when because of the teacher they are either less
motivated to learn or are unable to participate actively in the
lzarning process.

The predominant consequence of both the effective or
ineffective incidents relates to cognitive learning. When the
set of categbries of reasons is associated with Category 1, the
predominant category of consequences of effective and ineffective
incidents, the reasons which blind persons give for their
increased or diminished cognitive learning are spread out across
the set of categories of reasons. It seems that when teachers
engage in activities which promote cognitive learning, a variety
of reasons for positive perception of the learning process appears.
When they do not, blind persons also offer a variety of reasons

for their negative perception of the learning process.
L)
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The Challenge of Improving the Learning of the Blind:

Objectives of a program.

In the previous portion of Section Two of this report
analyses of the critical inciden.s were made. The results
provided direction concerning the kinds of behaviors teachers
might engage in to improve the learning of blind people in
science and mathematics courses. In the ensuing pages of
this section, additional data will be presented. Through an
analysis of the suggestions blind persons give for improving
instruction, it may be possible to identify the individuals or
groups within post-secondary institutions whose activity might
lead to improved learning for the v{éually impaired.

When the blind persons were asked to suggest ways in
which their learning might be improved, ninety-seven persons
responded with one or more. A total of 347 suggestions were
then classified inductively according to the blind persons'
perception of individuals or groups whose behavior might
contribute to their learning. Through the use of this criterion
for classification, six categories were identified: (1) the
instructional staff, (2) the blind students themselves, (3)
the administration, (4) non-professional aides, (5) guidance
personnel, and (6) a small number of non-classifiable items.

The frequency and percentage within each category is given in

Table 4.
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Table 14. Agents Responsible for Improvement
of Instruction
Learning will be improved through: Number %
1. Activities or predispositions of the
instructional staff and laboratory assistants. 120 35
2. Behaviors or attitudes of the blind persons
themselves. 99 28
3. Administrative arrangements or special materials,
equipment, and environments provided by the
administration. ) 86 25
4. Activities or predispositions of non-professional
aides, including peers, tutors, and "readers". 21 6
5. Services of guidance or disabled student center
personnel. 17 5
6. Unclassifiable. 4 1
TOTAL 347 100

o
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An examination of Table 14 reveals that blind persons
rank teachers first as agents for the improvement of instruction.
They look to the instructors to plan experiences, provide de-
tailed verbal communications, and interact with the students in
posi‘’ .ve ways. In short, learning can be improved when instructors
engage in the variety of critical behavior that were categorized
as effective in Appendix F. Ranking in third place are arrange-
ments, special equipment and environments provided by the
administration.

Perhaps the most enlightening result of this analysis is
information about the extent to which blind persons feel that
they themselves must take responsibility for improving their
own learning. Ranked in second place are suggestions for courses
of action that blind students must initiate, including hints
about the attitudes which they must cultivate in themselves in
order to be successful. Their suggestions seem to imply that
blind persons who manage to gain entrance into post-secondary
school institutions are likely to find themselves in environ-
ments that are generally insensitive, if not hostile, to people
with visual impairment. Hence, the individuals who hope to
succeed must carefully plan a course of action which will enable
them to wrest learning from the environment.

In general, the three high-ranking categories which
include the activities of the instructional staff, the students,
and the administration are indeed familiar to educators. The
interlocking behaviors of the three groups form the foundation

for successful learning amongst most students at the post-

'y
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secondary level whether handicapped or not. However, categories
one and three pose unique problems for blind students because
for the most part traditional practices are more suited to the
sighted than the blind. Under such circumstances, how may
improvement in learning opportunities for the blind be accom-
plished? The answer to this question is likely to be found in
the activities of people within each of the three categories
already identified.

Two facts remain, however, instructors must teach
according to the needs of the predominant group of students
who are sighted and secondly, few instructors know how to teach
blind students or have the equipment to do so. Therefore, a
way must be found to help instructors make appropriate modifi-
cations in both teaching style and attitude toward the blind
students who are either already enrolled in science and
mathematics courses or who would like to enroll. Given the
nature of such courses the blind persons must be provided with
the skills to meet the challenging tasks that they encounter,
and they must be assisted in succeeding in these courses
through special administrative arrangements, environments,
materials, and equipment. How might this be accomplished?
Perhaps one small but very important step can be taken toward
coping with the challenge.

One procedure which appears to be feasible involves

working directly with the blind persons themselves, to help

them achieve greater independence in learning. Educators

"W
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within post-secondary school institutions can design training
programs for their visually impaired students that will try to
foster such independence. The program must seek to attain at

least two important objectives:

1. Help blind persons learn how to prepare
themselves to take a specific course in
science or mathematics.

2. Assist blind persons to develop plans for
teaching the instructor of that course how

to promote the learning of the blind student.

One outcome of the current project will be the development of
plans for such a training program. To this end the variety of
critical incidents that were reported by blind persons and the
many suggestions for improvement of instruction which they
offered shall be used to develop curriculum, methods, and

materials to accomplish the two basic objectives.

ol
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III

Presentation and Analysis of Demographic Characteristics

of the Sample.

The purpose of this section of the study is to present
some of the significant characteristics of the sample.7 Two
analyses will be made: (1) to examine demographic information
reported by the blind persons in order to discern the extent
of their exposure to science and mathematics courses; and (2)
to assess their degree of preference for these subjects relative
to other courses.

A review of significant demographic characteristics
that are relevant to education in the sciences and mathematics
reveals that males comprised about 60 percent of the sample.
About 70 percent was aged 30 or younger. Almost 80 percent
was of Caucasian ancestry, while Spanish-speaking and Blacks
comprised 10 and 7 percent, respectively. About half of the
group is totally blind, and 48 percent has been blind from
birth or less than 3 months of age. For an additional 17
percent, blindness occurred between four months of age to

6 years.

7Tabulated demographic characteristics are given as Appendix A.




Two thirds of the group attended school in California
only, and almost three-fourths attended "Mainstreamed' elemen-
tary and secondary schools. Ten percent attended special
schools for the blind only, and the remainder attended both
types of institutions. About three-fourths of the group
achieved post-secondary education between 15 and 16 years,
and the remainder has seventeen years of education or more.

A third of the respondents indicated that amongst all
subjects of the high school curriculum they preferred either
science or mathematics. The percentages are 22 and 11 re-
spectively. Twenty-five percent completed one or two courses
in science while 66 percent had more than two.8 Nine percent
had none. While in high school the blind persons seemed to
participate in mathematics to a considerable degree as well:
46 percent had at least one or two courses while 45 percent
completed more than two. Nine percent had none. At the
college level, the group's preference for science remained
about the same level as in high school, but preference for
mathematics dropped(to 4 percent. Fifty-two percent completed
more than two courses in science; 33 percent took one or two;
and 15 percent had not yet taken one.9 However, mathematics
seems to be somewhat different: 57 percent had not vet taken

any, 30 percent had one or two; and only 13 percent completed

8For purposes of this study a course is considered to be of
either one or two semester's duration.

9The duration of a college level course is considered to be
of one or two semesters or one Oor two quarters.

46
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more than two.

A preliminary review of the data suggests that in
comparison to high school, there is a sharp drop in enroll-
ment in college mathematics courses among the blind. But
it is not clear to what extent this may be due to traditional
differences between the sexes in enrollment in such courses.
Whether the degree of visual impairment has an influence on
enrollment in mathematics is also unclear. Therefore, further
analysis is required. The extent of preference and of exposure
to science and mathematics courses will be compared by gender

and by degree of visual impairmeut. These data are given below

in Tables 15and 16,
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TABLE 15

Comparison of Preference and Exposure to Science and Mathematics
Courses by Sex

High School

Male Female
No. % No. %
Nurber and % who ﬁreferred science or mathematics™ 28 ~ 44 - - 7 17~
Nurber and % who completed:
2 or more Science courses 40 63 30 71
1 science course 17 27 9 21
No science courses 6 9 3 7
3 97, 7 99
Murber and ¥, who completed:
2 or more mathematics courses 29 46 18 43
1 mathematics course 28 &4 20 48
No mathematics course 6 9 4 9
&3 9% Z7 100
Collepe and University
Nurber and % who preferred science or mathematics 24 38 12 28
Number and % who completed:
More than two science courses 30 48 24 57
1 or 2 science courses 22 35 13 31
No science courses %]j 1%5%% Z’% I%RZT,;
Number and % who completed:
More than two mathematics courses 8 13 6 14
1 or 2 mathematics courses 21 33 10 24
No mathematics course 34 54 26 62
53 100% z7 100




41

Comparison of Preference and Exposure to Science and Mathematics
Courses by Sex

Are there differences between the sexes concerning

their preference for science and mathematics and their degree
of exposure to such disciplines? Forty-four percent of the

males indicated that they preferred science or mathematics

in high school as compared to only 17 percent of the females.

But 71 percent of tﬁg girls, as compared to 63 percent of the

boys, took two or more courses in science, while 27 percent

of the boys and 21 percent of the girls took one course. Con-
cerning mathematics, there was relative similaricy in enroll-
ment: &6 percent and 43 percent for males and females, res-

pectively, who completed two or more courses. Forty-four

percent of the bovs amd.4B_percent of the girls took one class.
It would appear that there are differences between the sexes

in their expressed preference for science and mathematics in
high school, but it seems that requirements for graduation

may expose members of each sex to these subjects to about the
same degree.

At the college level, preference for science or mathe-
matics decreases slightly for males to 38 percent, but increases
slightly to 28 percent for females. Amongst males, 48 percent
take more than two science courses, while the percentage is 57
percent for females. The percentage taking onlyv one or two
science courses is 35 and 31 for men and women, respectively.
Seventeen percent of the males and 12 percent of the females
had not yet taken one science course. However, with regard to

mathematics, 54 percent of the males and 62 percent of the




females had not yet taken one course, while for each group
the percentage taking one or two courses is 33 percent and 24
percent, respectively. Only 13 percent of the men and 14
percent of the women had enrolled in more than two courses.
It would appear that differences between the sexes
in preference for science and mathematics courses do persist
to a slight degree at th; college level, but actual exposure
to such courses is roughly equivalent. For the sciences,
there is a small margin in favor of the females while for
mathematics, the reverse is apparent for males. Bcth sexes
tend to avoid mathematics to a considerable extent.
Comparison of Preference and Exposure to Science and
MEE%emat{cs Courses by Degree o% Visual Impairment .

Are there differences between persons who are totally

blind and those who have limited vision concerning either
preference for science and mathematics or degree of exposure
to such disciplines? Table 16 reveals that in high school,
both groups express preference for science and mathematics to
about the same degree. The percentage of totally blind persons
who took two or more science courses is somewhat greater than
those with limited vision: 72 percent and 62 percent,
respectively. A larger proportion of those with limited
vision had no science courses, 13 percent, as compared to
persons who are totally blind, 4 perceﬂt. For both groups,
the percentages indicating participation in mathematics are
virtually identical. It would appear that in high school the
presence or absence of sight had little effect on prefierence

or exposure to science and mathematics courses.

90
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In college a larger percentage of those with limited
vision, as compared to persons who are totally blind, expressed
preference for science and mathematics. Table 16 shows that
the percentages are 34 and 14, respectively, in favor of the
former group. Nevertheless, a slightly larger percentage of
the totally blind group took more than two science courses:

56 percent as compared to 47 ﬁercent for persons with limited
vision. The percentage of the totally blind group that took
one or two science courses is greater also. Twenty-two percent
of the group with limited vision had not yet enrolled in any
science courses as compared to 8 percent of those who were
totally blind.

It would appear that at the college level, blind
persons who have some vision report greater preference for
science and mathematics than do those who are totally blind,
but in fact, the latter group actually enrolls in science
courses to a greater degree. On the other hand, while a
large percentage of each group tends to avoid or delay
enrolling in mathematics courses, the greater proportion is
amongst those who are totally blirnd, 70 percent as compared

to 45 percent of those with limited vision.

SUMMARY AND IMPLICATIONS

This sample of blind persons is part of the group that
"made it'" in education to the post-secondary level. Do the

demographic data provide any information that could be of

91



TABLE 16

b4

Comparison of Preference and Exposure to Science and Mathematics

Courses by Degree of Visual Impairment

High School

Limited
Vision

No. %
Number and % who preferred science or mathematics 18 33
Mumber and % who completed:

2 or more science courses 34 62

1 science course 14 25

No science courses 7 13
55 100%

Number and % who completed:

2 or more mathematics courses 25 45

1 mathematics course 25 45

No mathematics courses 5 9
55 9%

College and University

Number and % who preferred science or mathematics 19 34
Nurber and % who completed:

More than 2 science courses 26 47

1 or 2 scierce courses 17 31

No science courses 12 22
55 1007

Nurber and % who campleted:

More than 2 mathematics courses 9 16

1 or 2 mathem.:..ics courses 21 38

No mathematics courses 25 45
LRI A

¥
o

Totally
Blind
No. %
17 34
36 72
12 24
2 4
56 100%
22 44
23 46
5 10
50 100-
7 14
28 56
18 36
4 8
50 100
5 10
10 20
35 70
5 100.
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interest to educators in general and in particular to educators
in the fields of science and mathematics? A review of the
evidence suggests that 65 percent of the group entered their
formal years of schooling under the handicap of blindness and
then functioned successfully, for the most part, in a 'main-
strean' situation. In spite of the handicap of blindness, as
much as a third of the group indicated preference for science

or mathematics courses in high school. That this was not just
verbaiization is attested by the fact that €5 percent took more
than two science courses and 45 percent had more than two mathe-
matics courses. Twenty-five percent continued to prefer science
and mathematics at the post-secondary level, and although most
of the blind persons were still enrolled in college at the time
of this survey, 52 percent had already completed more than two
science courses. On the other hand, 57 percent seemed to be
delaying or avoiding mathematics and only 13 percent had
completed mcre than two courses.

Further analysis revealed that in high school, there
does appear to be a difference between the sexes in preference
for science and mathematics courses, but nevertheless, although
a greater percentage of males prefer these subjects, require-
ments for graduation seem to ensure that both sexes are exposed
to these courses to about the same degree. At the college level,
differences between the sexes in preference for science and
mathematics persist to a slight degree in favor of males.

While 211 but a few blind students take at least one science

wn
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course, there appears to be a slight percentage difference in
favor of females in the actual number of science couxrses taken.
In mathematics, the differences in enrollment favor the males
to a small degree, but both sexes appear to avoid or delay
eﬁrollment.

Those persons with limited vision and those who are
totally blind do no?r appear to be different in preference for
science and mathematics at the high school level. Neither do
there appear to be differences in actual exposure to these
subjects. While those at the college level who have limited
vision may report that they prefer science and mathematics
more than do the totally blind persoms, the latter group seems
to have actually taken more science courses. However students
in both groups, and particuiarly those who are totally blind,
tend to avoid or delay mathematics.

The implication of these findings is evident: Within
colleges and universities, there is a potential group of blind
students who might be induced to pursue serious study in the
sciences or at least enroll in more elective courses. Educators
may find it profitable to explore this possibility. Further,
whether blind persons are indeed avoiding mathematics should
also be studiad to try to identify factors which might be
responsible for their failure to enroll in those courses.
Higher education cannot casually dismiss the problem as just
another high school failure because schools appear to be doing

their part to expose blind students to mathematics: enrollment
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is relatively high at the secondary level. It is in college
that the effect of blindness on enrollment in mathematics

courses appears to be catastrophicall
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Dissemination of the Materials Developed and the Research
Findings

Dissemination of information concerning the nature of
the project, its results, and products has occurred and con-
tinues to take place through a variety of activities:

1. Conferences with personnel of institutions and

agencies that are concerned with the education and/or rehabili-

tation of the blind.

2. Involvement of individuals Jf diverse professional
backgrounds in the classification of critical incidents.

3. Development of manuscripts for publication in
scholarly journals.

4. Information released to newspapers, television
studios, and persons attending conventions or meetings of
professional organizations.

The objective of one dissemination activity is to
introduce persons of diverse backgrounds, sighted and unsighted,
to the products of this research and how they might be used to
improve learning. This was accomplished principally through
conferences with individuals who are interested in problems of
the blind. The group included professional people in science
and mathematics education, science and mathematics education
for the blind, blind persons, counselors and rehabilitators

of blind persons, teacher educators, Special Education experts,

chn
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and post-secondary professors of science and mathematics.

Each person was given materials consisting of a random sample

of approximately one hundred critical incidents, together with

a set of descriptions of each of the three classification systems,
Appendices C, D, and E, as well as the summary tables of data

included in Appendix F.lo

The variety of roles and professions
represented by the group that was provided with these materials
is given as Appendix I (Table 2).

A portion of this group also expressed an interest in
becoming more actively involved in the research project. They
participated in assessment of the reliability of the classifi-
cation systems by employing the description of categories to
classify critical incidents independently. To accomplish this
task they were provided with sets of random samples of critical
incidents and descriptions of the various categories within
each of the three classification systems. In addition, they
were also provided with a set of instructions explaining how
to use the classification systems for classifying the critical
incident:s.11 A copy of the set of instructionms used by sighted
persons is given as Appendix G. Blind persons used Braille and/or
taped copies of instructioms, and in addition were provided with

the set of pre-instructions given as Appendix H.12

10These materials were also reproduced in Braille and recorded
on tape for use by blind persons.

111t is important to note that at this point the independent
"classifiers" had not yet been provided with the summary

tables, and hence their decision about specific categories
into which to classify the critical incidents were not in-

fluenced by those of the Principal Investigator.

12P1¢ase see footnote 10. £
(W)
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Technical information about the procedure for assessing
reliability, the statistics which were employed, and tables of
basic data derived from the analysis is given as Appendix I.
Summary information is presented below. First, a percentage
breakdown of the several groups that classified samples of
critical incidents will be discussed. It can be observed from
the percentages given in Appendix I (Table 2) that the indivi-
duals who became intimately acquainted with the products of
this research indeed represented diversity of role and a
variety of agencies and institutions.

An examination of data tabulated in Appendix I (Table 1)
reveals that for each of the three classification systems there
appears to be substantial agreement in assignments of incidents
to categories by the independent "classifiers' and those made
by the originators of the classification scheme. The agreement
appears to be far greater than would be expected by chance at
the .05 level of statistical significance. Hence, one may
assume that if careful attention is given to the category
description, the systems of categories can be successfully
employed by other investigators. In particular, the categories
of critical incidents can be used either for research purposes
or for helping teachers develop curricula and improved methods
of instruction for the blind.

Dissemination activities also include preparation of
manuscripts to be published in scholarly journals. One article

has been submitted to the Journal of College Science Teaching

under the title: '"Blind Students Disclose Their Predisposition




and Exposure to ééience and Mathematics Courses."

A second manuscript which is based upon the critical
incidents is in preparation. It seeks to explore the instruc-
tional implications of the research data at the post-secondary
school lev~l. Finally, a manuscript which summarizes and
reports highlights of the current research findings has been
submitted for publication in the CAPED Newsletter under the
title: "Blind Students Report Critical Incidents of Science
and Mathematics Teaching." CAPED is the acronym for the
California Association of Post-secondary Educators of the
Disabled.

Dissemination activities also include information
releases to agencies of communication:

1. Descriptions of the project and its research
activities were published in newspapers through releases
prepared by the Office of Public Information, California
State University, Fullerton.

2. At the invitation of Dr. Robert Fuller, University
of Nebraska, Lincoln, three-hundred copies of critical incidents
together with a large poster, were presented for display at
the 1981 meeting, American Association of Physics Teachers,

Stoney Brook, New York. The Continuous Poster Session

displayed instructional materials for teaching science and
mathematics.
3. In cooperation with the Department of Communica-

tions, California State University, Fullerton, the results
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of this research were presented for Cable TV broadcast by
means of a thirty minute video-taped interview with the
principal investigator. The video-tapes titled, "University
Spotlight #8, Research on the Blind" were to be broadcast
during 1982 by the Storer Cooke TV system of Anaheim and
Teleprompter Cable TV of Fullerton.

4. A packet of 100 critical incidents were sent to
Larry Small, Coordinator of Display Materials for the Handi-
capped in Science at the April meeting in Chicago, Illinois,
of the National Science Teachers Association.

5. Appropriate responses to letters of inquiry
from persons who were informed of the project through pub-
lication of the National Science Foundation or other media
were made and materials were distributed.

As a final note concerning all of the activities
described in Section IV of this report, it must be emphasized
that information concerning the nature of this project, its
results, and products will continue to be disseminated

beyond the date of publication of this report.




APPENDIX A

DEMOGRAPHIC CHARACTERISTICS OF THE SAMPLE

Age in years

20 or less
21 to 30
31 to 40
41 to 50
51 or more

Total

Sex
Male
Female
Total

Marital Status

Single
Married
Divorced or Separated

Total
Ethnic Group

Caucasian
Spanish-speaking
Black

Other

Total

Type of School Attended (Elementary,

Special School for the
Blind only

"Mainstream'"

Both

Total
- Years of Education
14 years or less

15-16
17 years or more

Total

61

No. %
16 15
57 54
17 16
11 10
4 A
105 99
63 60
_42 _40
105 100
70 67
23 22
12 1
105 100
83 79
10 10
7 7
3 4
105 100
Secondary)
11 10
76 72
18 17
105 99
41 39
37 35
27 26
105 100
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Appendix A, continued

No.

%

School Location, Elementary, Secondary

H.S.

No.

No.

Outside California 34
California 70
Both 1

Total 105
Subjects Preferred
Science 23
Math 12
Social Science 29
English 14
Other 27

Total 105

of H.S. Science Courses Completed

None 9
One or Two 26
More than Two 70

Total 105

of H.3. Math Courses Completed

None 10
One or Two 48
More than Two 47

Total 105

Preferred College Subjects

No.

Science 22
Math 4
Social Studies 41
English 6
Other 32

Total 105

of College Science Courses Completed

None 16
One or Two 35
More than Two _54

105

32
67

100

22
11
28
13
26

100

25
66

100

46
45

100

21
39

30
100

15
33
52



Appendix A, continued

No. %
No. of College Math Courses Completed
None 60 57
One or Two 31 30
More than Two _14 13
Total 105 100
Reading Interests and Hobbies
Non-science or Math Related 85 8l
Science or Math Related _20 19
Total 105 100
Family Income (est. SES) ~
Below $10,000 30 28
Between $10,000 and $20,000 49 47
Above $20,000 26 25
Total 105 100
Age Visual Impairment Occurred
Adult 23 22
Age Seven to Eighteen 14 13
Four Months to Age Six 18 17
Birth to Three Months 30 _48
Total 105 100
Degree of Impaired Vision
Partially Sighted 12 11
Legally Blind 43 41
Totally Blind or Light
Perception Only 30 _48
Total 105 100
Occupational Experience
Non-Science or Math Related 91 87
Science or Math Related _14 13
Total 105 100
Career Goals
Non-Science or Math Related 90 86
Science or Math Related 15 14

Total 105 100

<
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Appendix A, continued

No.

Quality of Readers

Poor 23
Fair 9
Good 26
Excellent 41
Not Applicable _6

Total 105
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APPENDIX B

Interview Schedule of Questions*

1. Identifying information about the informant.

A
B
C.
D
E

Number of schedule.

Name, address, telephone number.

Place of interview, special characteristics.
Date and time of interview.

Degree.of cooperation and attitude of informant.

2. Social background data.

A.
B.

TR & EHF

Age, sex, ethnic group, marital status.
Education, information about attendance at
1. Segregated school for blind.

2. "Mainstream' school.

3. Home tutoring.

Years of schooling, location of schools.

Secondary school, preferred subjects, number and type
of science and mathematic courses completed.

Postsecondary school, preferred subjects, number and
type of science and mathematics courses completed.

Special "reading'" interest areas.
Other interests and hobbies.
Family income.

Age of onset of blindness.

Degree of sightedness.
Occupational experiences.

Career goals.

Quality of '"reader".

*Transcribed into Braille for blind interviewers.

€S
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Aprendix B, continued

Part One: Successful Critical Incidents

Think of a teacher in a high school, junior college or
university course (or less formal learning situation) who on
one occasion was extremely effective in helping you learn a
particular concept, skill, procedure, or perhaps just an attitude
toward science or mathematics. (If nio effective teacher is
remembered, go to Part Two.)

1. Describe exactly what the teacher did. What specific
act was critical to your learning?

2. Where did the incident take place? (Get identifying
information: school, level of course, place, age,
subject matter or discipline, classroom, field trip,
lab, demonstration room, etc.)

3. What was happening on this occasion? (Acquire a
description of the context in which the learning
occurred.)

4. Why do you believe that this act was critical to
your iearning? Can you describe how the teacher's
behavior resulted in your learning? Can you
describe any instructional materials that were
used? Can you tell how these materials contributed
to your learning?

5. What else happened to you as a result of rhis
successful learning experience? Did it lead to
any new learning? Did it help you to wunderstand
something else that was unclear? Were you able
to do anything else afterwards?

6. Can you think of another important behavior of the
teacher that was critical to your learning?

A. 1If the answer is yes, repeat question one
through five, and thrn go to BR. (If the
answer is no, go on to question seven.)
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Appendix B, continued

B. Ask question six again and continue this
sequence of questioning until no additional
critical incidents of successful learning in
science from this particular teacher are
forthcoming. Then go on to question seven.

7. Can you think of another teacher who was extremely
effective in helping you learn science or mathematics?

A. If the answer is yes, repeat questions one
through six and continue this sequence of
questioning until no additional successful

teachers are identified, then go to Part Two.

B. If the answer is no, go to Part Two.

Part Two: Unsuccessful Critical Incidents

Think of a teacher in a high school, junior college,
or university course (or less formal learning situation) who on

one occasion was extremely ineffective in helping you learn a

particular concept, skill, procedure, or attitude in science
or mathematics. (If no ineffective teacher incident is recalled
go to Part Three.)

1. Describe exactly what the teacher did which was
critical? What specific act blocked or reduced
learning?

2. Where did the incident take place? (Get identifying
information: schcol, level of course, place, age,
subject matter or discipline, classroom, field trip,
lab, demonstration room, etc.)

3. Vhat was happening on this occasion? (Acquire a
description of the context within which the
unsuccessful learning experience occurred.)

4, Why do you believe that this act was critical to
your lack of success in learning? Can you describe
how the teacher's behavior may have blocked learning?
Can you describe how instructional materials were
used or misused? Can yo. describe how the materials
restricted your learning?

M
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Appendix i, continued

5. What else happened to you as a result of this
unsuccessful learning experience? Were you able
to learn other things which eliminated the need
for the unsuccessful learning? Did it leave gaps
in your backsround? Did it restrict you from
engaging in further learning?

6. Can you think of another important behavior of this
teacher on another occasion which was critical to
your lack of success in learning science or
mathematics?

A. 1If the answer to this question is yes, repeat
questions one tl -ough five in Part Two and
then go to B. (If the answer is no, go to
question 7.)

B. Ask question six again and continue this
sequence of questioning until no additional
critical incidents of unsuccessful learning
in science from this particular teacher are
forthcoming. Then go to question /.

7. Can you think of another teacher who was extremely
ineffective in helping you learn science or
mathematics?

A. 1If the answer is yes, repeat questions one
through six and continue this sequence of
questioning until no additional unsuccessful
teachers are identIfied, then go to Part Three.

B. If the answer is no, go to Part Three.

Part Three: Suggested Innovations to Promote Learning

Consider your experience with the learning of science
or mathematics. Consider also your experience with teachers
who perhaps on one or more occasions were extremely successful
or unsuccessful in promoting learning. Can you offer any
suggestions which might help improve learning for blind students?
Perhaps your suggestions might relate to one or more of the

following categories: (The interviewer will explain the terms.)
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Appendix B, continued

Personal attributes of a teacher.

Social climate of the classroom or laboratory.
The curriculum and its organization.

Teaching procedures.

Instructional materials.

Evaluation.

Other:

Please give one specific suggestion to improve
the learning of science or mathematics. (1f
no suggestion is given, ber*n to terminate the
interview.) After a suggestion is given, the
interviewer should probe to obtain additional
detailed information.

What topic, subject, or discipline is the
guggestion related to? What level of learning?

Can you give detailed information about:
(1) What should be done?

(2) Who should do it? With whom?

(3) Where should the learning take place?

(4) How and under what conditions should the
learning occur?

(5) What sequences of experiences should
be given?

(6) What material: and equipment should be
used, developed, or constructed? If
materials are suggested, descriptions should
be obtained and where possible, rough
drawings.

Why do you believe that the suggestions which
you have given will promnte le.rming? Can you
describe how learning will occur because of
your ideas?

o
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Appendix B, continued

E.

What will be the result of the learning?
What ncw learning will it lead to? How might
it help the learner to understand other things?

Can you think of another suggestion to
improve learning?

(1) If the answer is no, begin to terminate
the interview.

(2) 1f the answer is yes, go back and repeat
questions one through six and continue this
sequence of questioning until no additional
suggestions are forthcoming.
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Description of Categories of Critical Incidents

of Effective and Ineffective Teaching

Category 1.
The Teacher Provided Appropriate Learning Materials

Incidents recorded within this category describe behavior where the
teacher provides appropriate tactual and other sensory materials for
learning. Field trips are made, specimans are acquired, models are
constructed, materials are enlarged and colors are used to show contrasts.
Raised line drawings are made. Materials for learning through the use of
texture, smell and hearing are developed and used.

Incidents recorded within this category also describe behavior where

the teacher 4id not provide appropriate multisensory materials.

Category 2.
The Teacher Planned and Directed
Appropriate Concrete learning Experiences
Incidents recorded within this category describe behavior where the
teacher plans and directs xvactual l;izning throuyh models, and concr:te
experiences. There is evidence that the teacher interacts with the student
in the use of materials, provides assistance, supervision, guidance and
builds concepts by relating the concrete to the abstract.
Incidents recorded within this category also describe behavior

where the teacher did not plan and direct appropriate concrete learning

experiences.

-2
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Appendix C, continued

Category 3.
The Teacher Provided Detailed
Verbal Descriptions and Explanation3

Incidents recorded within this category describe behavior where
the teacher clearly verbalizes what he is writing, drawing, or showing to
students by means of models, charts, slides, films, or film strips. The
teacher helps the student build mental images and acquire visual or
abstract concepts through appropriate descriptions and explanations.

Incidents recorded within this category also describe behavior
where the teacher failed to provide appropriate verbal descriptions and

explanations.

Category 4.
The Teacher Gave Individual Attention to Instructional Needs

Incidents recorded within this category describe behavior where the
teacher gives special attention in class to the instructional nceds of an
individual. The teacher answers questions, explains, challenges the stu-
dent, and gives help. Adaptations are made in curriculum, procedures, room
arrangements, time fcr completion of assignments, and freedom to explore
individual interests.

Incidents recorded within this category also describe behavior
where the teacher did not or was not able to give individual attention to

instructional needs.

Category 5.
A Reader, Teaching Assistant, S$ichted Partner,
or Tutor Provided Nelp to Facilitate Learning
Incidents recorded within this category describe behavior where a

reader, teaching assistant, sighted partner, or tutor helps a blind student

72
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acquire information from a lecture, blackboard, book, experiment, oOr
instrument. They explain concepts, develop materials, and give oral
examinations. The reader generally performs according to the blind
student's instructions (example: recording books on tape.). The partner
sets up equipment, reads instruments, observes and describes what is
happening.

Incidents recorded within this category also describe behavior
where a reader, teaching assistant, sighted partner, or tutor fails to

provide appropriate assistance to facilitate learning.

Category 6.
The Teacher Employed Appropriate
Evaluation and Grading Procedures
Incidents recorded within this category describe behavior where
the teacher uses adequate evaluation and grading procedures. The teacher
reviews for the test, and makes adaptations in time, place of testing, type
of test, and use of special aids.
Incidents recorded within this category also describe behavior

where the teacher did not use adequcte evalution and grading procedures.

Category 7.
The Teacher's Personal Attributes Helped Establish
A Comfortable Environment for Learning
Incidents recorded within this category describe behavior where
the teacher accepted the blind student as an individual and as a member of
the class equal to other students. He understands the psychological needs
of blind students and provides warmth and support. The teacher's personal
traits of enthusiasm, friendliness, good humor, organization, and helpful-

ness provide a comfortable environment for learning. The blind student is
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awvare of the comfortable environment, responds to it positively, but does
not report specific incidents.

Incidents recorded in this category also describe behavior where
the blind student does not feel accepted. The teacher's personal attri-

butes were such that he/she did not create a favorable learning environment.

Category 8.

The Teacher Provided Special Assistance Outside of Class

Incidents recorded within this category describe behavior where
the teacher devotes time after class to individual instruction. The
ceacher instructs, shows slides, gives oral examinations, gives lab
assistance, illustrates concepts, and provides psychological support and
encouragement.

Incidents recorded within this category also describe behavior

where the teacher did rot provide special assistance outside of class.

Category 9.
Administrative Adaptations Were Made to Facilitate Learning

Incidents recorded within this category describe administrative

arrangements were special adaptations are made for the blind student or

other handicapped students to facilitate learning in general. Arrangements
are made outside of the classroom for advisement. Special teachers, trans-
cribers, and facilities for storing and retrieving learning materials are
provided.

Incidents recorded within this category also describe situations

where administrative adaptations failed to facilitate learning.
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Descriptions of Categories of Consequences
of Critical Incidents of gffective and Ineffective Teaching
Category 1.
Mastery of Information, Concepts, Procedures, or skills
Including Confidence in Ability to Function in Science and Mathematics

Recorded within this category are reports that the student succeeded
in the course by mastering the necessary information, concepts, laboratory
procedures, or skills. The rate of learning increased. He gained experi-
ence in ability to functicn in science or pathematics and can communicate
knowledge to others.

R.cordidlin this category are reports that the student did not suc-

ceed in mastering content and in functioning successfully in science and

mathematics.

Category 2.
pnotional Satisfaction with Learning
Experiences in Science and Mathematics
Recorded within this category are reports that the student had a

positive emotional experience. The experience was comfortable, enjoyable,

satisfying, and the student felt good about himself.
Recorded in this category are reports that the student had a nega-

tive, uns%tisying emotional experience and a lowered self concept.

Category 3.
Motivation to Pursue Further
study of Science and Mathematics
Recorded within this category are reports that the student was

motivated to pursue further his studies of science and mathematics. The

Q
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student was impelled to take additional courses, conduct experiments, and

"read" books at home.

Recorded in this category are reports that the student lost interest

and wvas discouraged from pursuing further studies of science and mathematics.

Category 4.
Integration of Learning into a Larger System

Including Application of Learning to Life Situations

Recorded within this category are reports that the student integrated

learning into a larger system and acquired a clearer conception of how it

functions. He was able to apply what vas learned to real-life situations

outside of school and acquired a better understanding of personal problems.

Recorded in this category are reports that the student did not inte-

grate learning.

Category 5.
Discovery of Alternative Means

of Learning in Place of the Instructor

Recorded within this category are reports that the student found

alternative means of acquiring the learning that he could not get from the

instructor.

(no negative reports tallied)

[ 4
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Category 6.
communication of Needs to the Instructor
To Establish a Working Relationship With Him

Recorded within this category are reports that the student learned

that he must communicate his needs to instructors and must establish a good

working relationship.

~X
~J
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Descriptions of Categories of Reasons for Judging

Critical Incidents as Effective or Ineffective

Category 1.
Provided Access to Information
Through Detailed Verbal Communication

The reasons recorded in this category reflect the students need to
receive verbal information. Judgments relating to effective incidencts ccn-
cern verbal communications from the teacher or other persons which provide
him with the opportunity to acquire, understand, or clarify concepts, and
build appropriate mental images.

Judgments relating to ineffective incidents concern the failure to

provide appropriate verbal communication.

Category 2.
Provided Opportunity to Perceive
Information Through Non-visuai Exploration

The reasons recorded in this category reflect the student's need
to extract information from the environment through the haptic system,
smell, taste, and hearing. Judgments relating to effective incidents con-
cern the use of specimens, models, laboratory equipment and natural situa-
tions to help students construct mental images and conceptualize the func-
¢loning of systems.

Judgments relating to ineffective incidents concern the failure to

provide opportunities to learn through non-visual exploration.

-X
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Category 3.
Provided Increased Motivation, Interest
And Intellectual or Physical Psrticipation in Learning

The reasons recorded in this category reflect the quality of
incentives to learn. Judgements relating to effective incidents concern
the student's being given challenging opportunities for learning, and
demands of high expectations for his performance. The student parti-
cipates intellectually and physically in an activity. He is involved
in the conduct of an experiment and the performance of a task. The
student gains skill in solving problems and loces fear of participation.

Judgements relating to ineffective incidents concern reduced
motivation, interest, expectations, and opportunity to learn. There is

lack of intellectual and physical involvement in an activity.

Category 4.
Provided Opportunity to Perceive Information Visuzlly

And Aurally Through Mechanical Aids and Special Adaptations

The reasons recorded in this category reflect the need of low
vision students for learning aids. Judgements relating to effective
incidents concern mechanical aids that are provided and special
adaptations that are made which help the student to see or hear what
must be learned.

Judgements relating to ineffective incidents concern the
failure to provide mechanical aids or make special adaptations for

learning.

s
\) LI




72

Appendix E, continued

Category 5.
Provided Experience in Interacting with the Imstructor
Ard with Peers as an Equal Member of the Group

The reasons recorded in this category reflect the quality of
social interactions in educational activities. Judgments relating to
effective incidents concern friendly relationships with helpful
instructors who show interest in the student. The student interacts
vith peers as equals. The student feels st ease, more adequate and
develops enhanced feelings of self-worth.

Judgments relating to ineffective incidents concern the lack
of social participation in learning, feelings of inadequacy, undue

pressure, and help from unfriendly instructors and students.

Category 6.
Provided Additional Time to Complete Tasks
And Evaluative Information Simultaneously
While Evaluating an Activity
The reasons recorded in this category reflect the student's need
for appropriate adaptations in order to complete work in a thorough
manner and with efficiency in the rate of learning. Judgments relating
to effective incidents concern the extra time he is given to complete
assignments, projects and tests. The quali*. of his performance is
enhanced because the student receives immediate and appropriate infor-
mation which enables him to eliminate non-productive responses and
practice correct patterns of behavior.
Judgments relating to ineffective incidents concern the
instructor's failure or refussl to make appropriate time adaptations. He
does not provide the student with immediate "feedback" while performing

an activity.

6
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Table 1.

A Rank Order Outlire of the Categories of Critical Incidents of
Effective and Ineffective Teaching Reported by Blind Students
And the Frequency and Percentage of Total Response in Each

l’ex'centlgeg'r
Number Number Total in of Total
Category Effective |Ineffective |Category Response
1. The teacher planned and 73 34 107 21.2
devised appropriate concrete
learning experiences
2. The teacher provided 75 24 99 19.6
appropriate learning
materials
3, The teacher provided detailed 40 42 82 16.3
verbal description and
explanation
4. The teacher gave individual 35 20 55 10.9
attention to instructional
needs
5. A reader, teaching assistant, 37 8 45 8.9
sighted partner, or tutor
provided help to facilitate
learning
6. The teacher's personal 21 16 37 7.3
attributes helped establish
a comfortable learning
environment
7. The teacher employed 25 10 35 6.9
appropriate evaluation and -
grading procedures
8. The teacher provided special 26 4 30 5.9
assistance outside of class
9. Administrative adaptations 9 5 14 2.8
were made to facilitate
learning
Total Responses 341 163 504 99.8
(67.6%) (32.3%)

o
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Appendix F, continued

Table 2.

74

Rank Order Outline of the Categories of Critical Incidents
Reported by Blind Students aw Effective Teaching and
The Frequency and Percentage of Total Response in Each

Number Percentage of
Rank Category Effective | Total Resporse
1 | 2. The teacher provided appropriate 75 14.9
learning materials |
2 | 1. The teacher planned and devised 73 14.5
appropriate concrete learning
experiences
3 | 3. The teacher provided detailed verbal 40 1.9
descriptions and explanations
4 | 5. A reader, teaching assistant, sighted 37 7.3
partner, or tutor provided help to
facilitate learning
5 | 4. The teacher gave individual attention 35 6.9
to instructional needs
6 | 8. The teacher provided special 26 5.1
assistance outside of class
7 | 6. The teacher employed appropriate 25 5.0
evaluation and grading procedures
8.| 7. The teacher's personal attributes 21 4.2
helped establish a comfortable
learning environment
9 | 9. Administrative adaptations were 9 1.8
made to facilitate learning
Total 341 67.9
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Teble 3.

15

A Rank Order Outline of the Categories of Critical Incidents
Reyorted by Blind Students as Ineffective Teaching and
The Frequency and Percentage of Total Response in Each

Number Percentage of
Rank Category Ineffective | Total Response

1 | 3. The teacher provided detailed verbal 42 8.3
descriptions and explanations

2 | 1. The teacher planned and devised 34 6.7
appropriate concrete learning
experiences

3 | 2. The teacher provided appropriate 24 4.8
learning materials

4 | 4, The teacher gave individual attention 20 4.0
to instructional needs

S | 7. The teacher's personal attributes 16 3.2
helped establish a comfortable
learning enviromnment

6 | 6. The teacher employed appropriate 10 2.0
evaluation and grading procedures

7 | 5. A reader, teaching assistant, sighted 8 1.6
partner, or tutor provided help to
facilitate learning

8 | 9. Administrative adsptations were made 5 1.0
to facilitate learning

9 | 8. The teacher provided assistance 4 0.8
outside of class

Total 163 32.4

©
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Table 4.
A Rank Order Outline of the Categories of Consequences
of Effective and Ineffective Critical Incidents and the
Frequency and Percentage of Total Response in Each
ri Type of Effect
Type of Failed to Percentagi
Teaching |Promoted ] Promote | Total of Total
Category Incident | Growth | Growth Category| Response

1. Mastery of Information,
concepts, procedures,
or skills, including effective| 230 301 59.7
confidence in ability [=-====~< -—=- Sttt Bttty
to function in science i affactive 1
and mathematics .

2. Emotional satisfaction| Lffective 52 96 19.4
with learning experi- | __________ | SR I I S,
ence in science and
mathematics ineffective 44

3. Motivation to pursue effective 33 54 10.7
further study of I — I S N
science and .
mathematics ineffective 21

N

4. Integratio..
learning into a effective 18 22 4.4
larger system,
including applicaticn

T Y P Py T -

of learning to life ineffective 4
situstion.
5. Discovery of slter- effective 1 19 3.8

native means of
learning in place of

A ineffective 18
the instructor
6. Communication of needs effective vi 12 2.4
to “he instructor to
establish a working - }----
relationship with him i ocrective 5
Total kI 163 504 100.@
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Table 5.
A Rank Order Outline of the Categories of Reasons
for Judging the Critical Incident as Effective or Ineffective
and the Frequency and Percentage of Total Response in Each
Frequency Frequency
Associated Associated Percentage
W/Effective| W/Ineffective| Total in| of Total
Category Incidents Incidents Category | Response
. Provided access to infor- 82 52 134 26.7
mation through detailed
verbal communication
. Provided opportunity to 87 13 100 19.9
perceive information
through non-visual
exploration
. Provided increased 51 45 96 19.1
motivation, interest and
intellectual or physical
participation in learning
. Provided opportunity to 52 19 71 14.1
perceive information
visually and aurally
through mechanical aids
and spec.al adaptations
. Provided experience in 42 23 65 12.9
interacting with the
instructor and with peers
as an equal member of
the group
. Provided additional time 26 10 36 7.2
to complete tasks and gave
evaluative information
simultaneously while
performing an activity
Total 340% 162% 502 99.9
*one reason invalid
Cres




APPENDIX G

Classification of the Critical Incidents,

Reasons, and Consequences into Categories

I. The purpose and general procedure.

The purpose of this part of the investigation is to disseminate
the critical incidents and to try to discern the reliability of the
ciassification system of incidents, reasons, and consequences. You
have been given a description of each of the following classification
systems:

Categories ci Incidents
Categories of Reasons
Categories of Consequences

A. DPlease read each of the descriptions of the Categories of
Incidents several times until you have some understanding and
recall of the kinds of incidents included in each.

B. You also have been given a packet of approximately one hundred
reports of critical incidents. Each report shcet includes the
following seven items of information.

1. Interviewee identification number

2. Type of incident - effective or ineffective
Number of the incident reported
Description of the incident
Location at which incident occurred.

Context in which the incident took place

ineffective.

The consequence of tha incident for the student.

4.
5.
( 6.} The reason for judging the incident as sffective or

&6
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You will be concerned with three of the important items of
information on each sheet:
item 3 Description of the Incident

item 6 The Reason for Judging the Incident as Effective
or Ineffective

item 7 The Consequences of the Incident for the Student

II. The Classification of Incidents

A. Please read the report of each incident identified as number 3
on the sheet. Then make a determination of which category it
might fit into. The incident must fit within one of the cate-~
gories numbered 1 to 9. If you cannot readily ciassify the
incident, put it aside temporarily.

B. Continue reading the incidents and group them together according
to category number.

wWhen you have classified about thirty, you may want to go back and

see whether you need to change the category into which you have

placed some ¢.f the incidents. With experience you will become more

expert.

C. Finish classifying all of the incidents and then try again to
classify those that you could not readily classify at first--these
are in the separate group.

D. By this time you have probably acquired great fumiliarity with the
category descriptions and the incidents. Read each incident
again to verify whether it belongs in the given éategory. If it

does not belong, change its location into the proper category.

&7
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E. Now, write the category number of each incident in pencil at the
left margin just in front of the number 3. This number must
correspond to one of the categories 1 to9. For those incidents
that you are unable to classify, mark a U in front of the 3.

It is {mportant that this identification be made before going to

the next step--the classification of the reasons.

III. The Classification of Reasons

A. Please study the descriptions of the categories of reasons given
for judging the incidents as effective or ineffective. After
you are familiar with the descriptions of categories of reasons,
you will be ready to classify them.

B. For each report of an incident, please read the statement
expressing the reason given for judging the incident as effective
or ineffective. The reason is jdentified as number 6 on the
incident sheet.

Then make a determination of which one of the categories of
reasons it fits into. If you cannot classify it readily, put it
aside temporarily.

Cc. Continue reading and classifying the reasons as was done
previously with the clagsification of incidents.

D. When this is completed write the category number of each reason
in pencil at the lefc margin just in front of the number 6.

This number must correspond to one of the categories 1 to 6. For
those reasons that you are unable to classify, mark a L!in front
of the 6.

1t is important that this jdentification be made before going to

the final stap--the classification of consequences.

es
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IV. The Classification of Consequences

A.

c.

Please study the descriptions of the categories of consequences
of the critical incidents as reported by the students.

For each report of an incident, please read the student's
statement of the consequence of the critical incident. The
consequence is identified as number 7 on the incident sheet.
Then make a determination of which one of the categories of
consequence it fits into.

Follow the procedures as in the previous two classifications.
After completing the classification of consequences, write the
category number of each consequence in pencil at the left
margin just in front of the number 7. This number must corres-
pond to one of the categories 1 to 6. Mark a U for those that

you are unable to classify.

1) Please forward to me in the envelopes provided the packet of incident

sheets. These will be returned to you as Soon as th> information is

processed.

2) Please include also the short background data sheet. We would

appreciate any suggestions or criticisms.

3) Please include the consultant fee form.

THANK YOU FCR ALL YOUR ASSISTANCE
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PRE-INSTRUCTIONS

You have been given five groups of information. For your con-
venience the information has been duplicated in five Braille
packets, on tape and in print for those who wish to use a
reader. Please choose which method will aid you most in com-
pleting this project. It may be helpful to use a combination
of methods.

1. The first group of information is a set of instructions
which outlines in greater detail the purpose and procedure
of this investigation. Locate the group of information
which is entitled CLASSIFICATION OF THE CRITICAL INCIDENTS,
REASONS, CONSEQUENCES INTO CATEGCRIES. Please read this
information in its entirfty before proceeding to the remain-
ing four groups of information.

2. The second group of information is a collection of reports
dealing with visually handicapped students who were involved
in science and mathematics courses. Seven items will be
presented in each report. You will be primarily conceraed
with three of these items. .

A. Item number three deals with the CRITICAL INCIDENT
in which the student was involved.

B. Item number six deals with the REASON that the student
judged the incident toc be effective or ineffective
in helping him with the course.

C. Item number seven deals with the CONSEQUENCES of the
incident for the student.

3. The third group of information is entitled DESCRIPTION OF
CATEGORIES OF CRITICAL "NCIDENTS OF EFFECTIVE AND INEFFECT-
IVE TEACHING. Please carefully read each of the nine
category descriptions. Then take the group of student
reports and look at number three. Carefully read the
critical incident. Then determine which of the nine cate-
gories it best fits into. Place the number of that category
in pencil t¢ the left of item three on the student xreport.
Repeat this procedure until you have categorized each of the
critical incddents.

4. The fourth group of information is entitled DESCRIPTION OF
CATEGORIES OF REASONS FOR JUDGING CRITICAL INCIDENTS AS
EFFEC "VE AND INEFFECTIVE. Pleazse carefully read each of
the six category descriptions. Then follow the same proce-
dure for item six cn the student reports as you did for item
three.
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5. The fifth group of information is entitled DESCRIPTION
OF CATEGORIES OF CONSEQUENCES OF CRITICAL INCIDENTS OF
EFFECTIVE AND INEFFECTIVE TEACHING. Please carefully
read each of the six category descriptions. Then
follow the same procedure for categorization of item
seven on the student reports as you did for items
three and six.

You may wish to obtain more information on which to base your
judgment for categorization by interrelating items three, six,
and seven on the student reports. This may present you with
a more complete picture of the interrelationship between the
critical incidents, reasons, and consequences.
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APPENDIX I
Assessment of the Reliability of the Classification Systems

In order to assess the extent of agreement between
each of the "classifiers" and the standard classification which
was set by the principal investigator and consultants, contingency
tables were constructed. For the nine categories of critical
incidents a 9 by 9 cell contingency table was used, while
6 by 6 cell contingency tables were utilized to analyze each
set of categories of the consequences and each set of the
reasons. The K statistic described by Richard J. Light was
employed to assess the extent of agreement or 'Goodness of

Fit."1 The K statistic is represented as:

Po - Pe

K= 1 - Pe

Where: Po is the observed preportion of
agreements in the main diagonal
of the contingency table

Pe is the expected proportion of
agreements in the main diagonal on
the basis of chance.2

The value of K is zero when the observed agreement equals

the expected agreement. It would equal one if all of the

1Richard J. Light, "Issues in the Analysis of Qualitative Data,"
in Second Handbook of Research on Tcaching, Robert M. W. Travers,
ed., AERA, Rand McNally, 1973. Chap. 10, pp. 331-339 £f.

2Ibid; P. 331., "The expected number of entries is computed from
the standard Chi-square multiplicative model of independence.”
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I Appendix I, continued

responses fell on the main diagonal. The higher the value of
K, the closer is the agreement between classifiers; and hence
the greater is the evidence upon which to make judgements about
the reliability of the classification system. The statistical
significance of an observed K may be tested by means of a normal

approximation of Z.3

31bid., p.332.

23
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Appendix I, continued

TABLE 1
Values of K and Z Resulting from the Classification of

Critical Incidents (K, 1), Consequences (K, 2), and Reasons
(K, 3) by 26 Sighted Persons

Classifier Pairs  (K,1) yA (K, 2) z (K, 3) Z

x=.415 X=.456 x=.503
Bl 105 44 10.7 .49 5.9 .49 10.5
B4 94 .38 9.1 .36 5.9 .40 8.5
BS 110 .34 9.4 .40 5.4 .56 11.6
c8 100 46 11.1 .41 5.3 .49 10.3
Col6 48 .36 5.9 .75 6.1 .52 7.6
c7 103 .38 9.1 .18 2.7 .43 8.4
DEL3 102 49 127 .60 8.2 .61 123
H7 97 .46 10.8 .58 7.4 .50 10.1
H8 105 .40 10.5 .45 6.6 70 14.4
KNS 117 .46 11.9 .49 6.6 .54 117
MAL3 95 .37 8.5 .46 5.5 .54 10.7
M6 104 47 127 .54 7.1 .48 10.6
M8 109 .33 8.4 .36 6.0 .30 6.8
06 110 .39 10.2 .25 4.3 .46 10.2
P6 103 .36 8.9 .55 7.7 .56 12.0
SC8 107 .45 11.6 .54 7.1 .58 12.3
SH6 108 .48 12.1 .56 7.2 .61  13.8
ST5 103 .43 10.8 .45 6.7 .53 1L.3
TH3 107 .43 11.5 .50 7.4 .35 7.6
Tor6 95 48 11.4 .20 2.6 .35 6.8
TULA 75 .44 9.5 .52 5.3 .61 10.6
TUR] 107 .43 11,5 .45 5.2 .46 10.0
WH5 106 .39 10.3 .43 6.8 .67 14,5
W0OD13 92 41 10.2 .41 5.7 .45 9.2
W0017 104 46 12.3 .52 8.6 .53 1L.9
W0056 108 .30 8.5 .32 5.4 .36 8.2
SUM=10.78 SUM=11.87 SUM=13.08

o4
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APPENDIX I, (continued)TABLE 1 (continued)

Values of K and Z resulting from the
classification of critical incidents (k,1),
consequences (k,2), and persons (k,3) by 9

blind persons

Classifier Pair (k,1) Zz (k,2) z (k,3)
X~ 426 Xf .372 X" 491
Brink 9 39 .04% 0.5 .32 2.4 .59
Hens 9 65 .38 8.1 .27 1.9 .45
Jones 9 102 A4 11.2 .37 4.8 49 1
Morse 69 91 .38 8.7 40 6.2 .40
Potz 49 65 .51 10.1 A7 4.7 .37
Tsur 79 50 .54 8.5 A4 3.4 43
Vasq 9 41 .46 7.4 .28 3.1 .66
Wern 69 56 .40 6.8 55 5.5 .54
Whit 9 62 .30 6.1 .25 2.5 .08*
Sum=3. 41 Sum=3,35 Sum=3.93

*This value is omitted in computation of themean, It is
likely that the blind person either erred in recording his
responses or misunderstood the Brailled instructions.

7
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APPENDIX I, (continued) Table 2

Role and Profession Represented
by Participants in the Dissemination and
the Classification Activity

Role or Dissemina‘tion Dissemination and
Profession Only Classification Total

Sighted Blind Sighted Blind No. YA

Professor,

science,

mathematics,

other 7 2 3 - 12 19

Science
Education
Researcher 3 - 4 - 7 11

Counselor 3 1 3 2 9 14

Special
Education 4 - 3 - 7 11

Institution

for the blind,

counselor,

teacher,

administrator 3 2 7 3 " 15 24

Specialist in
instruction for

the blind - - 6 - 6 9

Post-seccndary

students - 3 - 4 7 11

Total 20 8 26 9 63 99
- ape

v
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APPENDIX J

Personnel

Dr. Francis Collea (Science Education)
California State University, Fullerton

Dr. Morris G. Sica (Teacher Education)
California State University, Fullerton

Ms. Kathleen Vasquez (Blind undergraduate, Human Services)
California State University, Fullerton




