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CHAPTER I 

INTRODUCTION 

Cognitive skill is foundational to the practice of 

professional nursing. Traditional reliance upon intuitive 

actions or predeveloped habit patterns is ineffective in 

contemporary health care settings. During the past ten 

years, nursing literature has become replete with terms 

such as nursing process, nursing judgment, nursing decision, 

and nursing diagnosis. All of these terms seek to identify 

ahd facilitate thinking behaviors which in turn, will 

direct nursing actions. 

Nursing diagnosis is an inferential reasoning process 

in which conclusions regarding the state of the patient are 

drawn from the evidence of clinical data. It is the termi

nal point of the assessment phase of the nursing process and 

the antecedent of nursing intervention. Nursing diagnosis 

is central to the entire nursing process. According to 

Aspinall (1977), the effectiveness of the intervention is 

determined by the accuracy of the diagnosis. 

Emphasis has been placed and advances made in the 

development and improvement of nursing assessment techniques. 

However, similar progress has not been made in analysis or 

enhancement of the logical process by which a clinical 

1 
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diagnosis is deduced from this information. It seems 

apparent that in order to reach a valid conclusion, or in 

the instance of clinical diagnosis, to attain an accurate 

state of the patient, processes of logical reasoning are 

utilized. 

Frequently, logic is defined as the science of 

evidence. Logic has also been called the science of pure 

form (Hasenjeager 1972), since it is possible to develop 

logically consistent systems of reasoning independent of 

beliefs about the nature of the environment. Therefore, 

logic offers models that may be used to test environmental 

perceptions, even to test the accuracy of reasoning. 

Deductive logic, the formal syllogism being its exemplar, 

offers the established norms and principles of valid infer

ence; thus providing tools for the analysis of clinical 

inferences. 

Current nursing literature indicates that the formu

lation of a nursing diagnosis is an inferential process. 

Logic texts maintain that the laws of inferential reasoning 

have been studied and established. Therefore, the question 

follows, does a relationship exist between nurses' deduc

tive reasoning ability and the ability to formulate nursing 

diagnoses? It was the intention of the study to examine 

this question. 
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STATEMENT OF THE PROBLEM 

The problem of this study was to determine the 

relationship between nurses' logical reasoning ability 

and the ability to formulate a valid nursing diagnosis. 

STATEMENT OF THE PURPOSES 

The purposes of this study were to: 

1. Identify nurses' logical reasoning ability 

2. Identify nurses' ability to formulate a valid 

nursing diagnosis 

3. Compare nurses' logical reasoning ability and 

ability to formulate a valid nursing diagnosis 

BACKGROUND AND SIGNIFICANCE 

Cognition as a component of nursing practice, 

equivalent in importance to the traditional aspects of 

observation and action, has been an articulated goal for 

professional practice since 1948. At that time, Brown 

(1948), in a landmark study, urged baccalaureate level 

educational preparation for nurses. She indicated that 

such preparation would lay foundations for development of 

cognitive skills such as problem analysis, utilization of 

theory derived from related fields, and the ability to 

formulate logical conclusions. 
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Kelly (1966) acknowledged improvement and enrich

ment of basic nursing programs, yet stated that the area of 

clinical education was still underdeveloped. She commented 

further on the lack of knowledge of the inferential or 

diagnostic task, and suggested that effort on the part 

of educators to learn the process was basic to the improve

ment of clinical education and clinical practice. 

Recent research has demonstrated that nursing diag

nosis is a more highly complex cognitive task than had 

previously been recognized (Gordon 1972). Such research 

has provided focuses and direction for further studies 

heretofore unavailable. However, understanding and utili

zation of the diagnostic process by the profession remains 

unclear. 

Evidence of efforts to identify and articulate the 

essence of nursing diagnosis certainly exists in nursing 

literature. One common element in the literature asserts 

that nursing diagnosis is a distinguishable, separate 

entity from medical diagnosis. Kelly (1966), while address

ing this issue, stated that the nurse is primarily con

cerned with the etiology of a symptom and its alleviation, 

while the physician is concerned with the etiology and 

alleviation of the disease. A time span of two decades 

essentially reveals an increasing awareness of what is 
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not known regarding nursing diagnosis. This lack of 

knowledge persists in spite of increasing conceptual 

sophistication. 

It is known that nursing diagnosis is an inferen

tial process. That is, conclusions are drawn by proba

bilistically relating clinically occurring signs and 

symptoms to a given state (Hammond 1964). Hammond also 

discussed fallacies inherent in the cues, the signs and 

symptoms. Cues are fallible not only in the sense that 

they are often incomplete, but also in that multiple cues 

are produced by single conditions, and that various con

ditions give rise to the same signs and symptoms (Hammond 

1964) . 

Unquestionably, inference involves information 

processing in order for raw data encountered to be refined 

into the end product, the nursing diagnosis. It is held 

that factors within the nurse's cognitive field modify 

sensory input (Sarbin, Taft, and Bailey 1960; Hammond 

1966). In addition to individual value systems, Little 

and Carnevali (1976) identified attention, previous experi

ence, theoretical knowledge as well as availability of 

descriptive language as mediational components. 

Addressing information processing, Sarbin, Taft, 

and Bailey (1960) spoke of the transformation of one set 
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o f events through another set of events, thus producing 

new knowledge about the first. He defined clinical infer

ence as a classification process in which a particular 

instance is assigned at.tributes of a universal class 

based on its instantiation or categorization as a member 

of that class. 

Clearly, classification is inherent and founda

tional to nursing diagnosis. Bruner, Goodnow, and Austin 

(1956) noted that the utilization of categories represents 

one of the most elementary forms of cognition by which man 

structures his environment. Feinstein (1967) stated that 

no symptom or sign exists as a distinctive entity but that 

the clinical data exist only as names given to certain 

sensations which are perceived, communicated, and labeled. 

He further indicated that the fundamental procedure of the 

clinical examination is the observation and classification 

of "basic sensations." Gordon (1976) also spoke of diag

nosis as shorthand ways of referring to a cluster of signs 

and symptoms that occur as a clinical entity. 

The method by which cues are utilized, combined, 

and relationships established is critical to the formula

tion of valid nursing diagnoses. Abdellah (1957) while 

discussing nursing's legacy of "training," essentially to 

observe and report overt signs and symptoms, cited the 
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st ress upon an "atomistic" approach to the cues rather 

than a relational one as a significant deterent to nursing 

practice. It is this relational analysis of clinically 

occurring signs and symptoms to the given state of what 

is known or thought to be known that is the core of pro

fessional nursing practice. 

Logical reasoning is concerned with the relation

ship between a conclusion and the evidence given to support 

it (Salmon 1963). Inference is by definition, the act of 

drawing a conclusion from premises or data (Searles 1968). 

In the broadest sense, log~c is the science of evidence. 

The distinction between correct and incorrect reasoning 

is the central problem with which logic deals. 

Principles of logical reasoning, like the laws of 

grammar, have been studied and established. Certain rules 

must be observed if valid conclusions are to be inferred 

from premises. In their discussion of the basis of logi

cal principles, Cohen and Nagel (1934) observed: 

Logical principles in their full generality cannot 
be proved, since every such attempted proof must 
assume some or all of them. That which is required 
in every proof cannot itself be demonstrated. Never
theless, logical principles are confirmed and exhib
ited in every inference that we draw, in every inves
tigation which we successfully bring to a close. 
They are discovered to hold in every analysis which 
we undertake. They are inescapable, because any 
attempt to disregard them reduces our thoughts and 
words to confusion and gibberish (p. 187). 
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Fortunately, as Hasenjaeger (1972) indicated, it is pos

s ible to have learned to make "logically correct" infer

ences without having explicit knowledge of any of the rules 

of logic. 

The simplest logical unit, the proposition, is a 

statement asserting a relationship between two or more 

concepts. An argument is any group of propositions of 

which one is claimed to follow from the others and which 

are regarded as providing evidence for the validity of 

that one. Thus, as Copi (1961) states, every possible 

inference is an argument. 

Deductive logic is the science of the norms and 

principles of valid inference (Searles 1968). According 

to the theory of deductive reasoning, an argument is not 

a mere collection of propositions. It also has a structure 

(Copi 1961). 

The conclusion of an argument is that proposition 
which is affirmed on the basis of the other propo
sitions of the argument. No proposition, taken by 
itself in isolation, is either a premise or a con
clusion. It is a premise only when it occurs as an 
assumption in an argument. And it is a conclusion 
only when it occurs in an argument in which it is 
claimed to follow from positions assumed in that 
argument (Copi 1961, p. 9). 

Historically, the most famous form of inference has 

been the syllogism (Copi and Gould 1972). The exemplar of 

deduction, the syllogism was first explicitly discussed by 
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Aristotle, and has been employed and studied by logicians 

ever since. A categorical syllogism is an argument having 

two premises and a conclusion, all of which are categorical 

propositions. The following illustrates a syllogism: 

Premise (Proposition): 

Premise (Proposition): 

Conclusion (Proposition): 

Some patients who are 
anxious preoperatively 
will vomit postoperatively. 

All cardiac surgery 
patients are anxious 
preoperatively. 

Therefore, some cardiac 
patients will vomit post
operatively. 

The form of a syllogistic argument is, from the 

point of view of logic, its most important aspect. Copi 

(1961) states, "The validity or invalidity of a categorical 

syllogism depends exclusively on its form and is completely 

independent of its specific content or subject matter" 

(p. 173) . Thus : 

All Mis P 

All Sis M 

. All S is P 

is a valid argument, regardless of its subject matter. 

It is given that a valid syllogism is one of such 

form as to be incapable of leading from true premises to a 

false conclusion (Quine 1972). Because it is possible to 

develop logically consistent systems of reasoning independent 
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o f one's understanding of the environment, logic offers 

models that may be used to test perceptions of the environ

ment, and products of individual reasoning processes. 

Categorical propositions have been classified on 

the basis of their quantity and their quality. The arti

cles "all" and "some" are said to be signs of quantity, 

because they are indicators of how large a part of the 

subject class is affirmed by the predicate class. Proposi

tions which predicate something of "all" of a class are 

designated as universal, those which predicate something 

of an indefinite nsome" part of a class are particular 

propositions (Cohen and Nagel 1934). 

The second classification of categorical proposi

tions, that of quality, indicates a state of either affirma

tion or denial. 

If a categorical proposition is thought of as a 
relation between classes of individuals, an affirma
tive proposition asserts the inclusion of one class 
or part of a class in another, while a negative 
proposition asserts the exclusion of one class or 
part of a class from another (Cohen and Nagel 1934, 
p. 36). 

As Sarbin, Taft, and Bailey (1960) indicate, clini

cal inference departs somewhat from formal inference at 

this point since universal premises are infrequently, if 

ever, publicly stated in clinical inferences. The major 
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premise in clinical inference nearly always begins with 

the particularistic "some." 

In practice, however, under the pressure for making 
decisions, the clinician characteristically assimi
lates the meaning of "some" to "all" or "nearly all." 
. . . Such "as if" behavior serves as a fictive bridge 
between a particularistic premise that cannot lead to un-
ambiguous inference to a universalistic one that can 
(Sarbin, Taft, and Bailey 1960, p. 54). 

Within the past century, an extension of tradi

tional logic has evolved. Developments in mathematics 

produced new branches of the discipline called set theory 

and symbolic logic. Set theory is the mathematics of 

classes (Quine 1969). Sets are classes and the terms may 

be used interchangeably. By use of Boolean algebra, three 

main operations upon sets may occur; union, intersection, 

and complementation or negation (Feinstein 1967). Diagrams 

that illustrate the relation of sets, and which also pro

vide a method by which to test the validity of syllogisms 

(Quine 1972) are called Venn diagrams. 

Although more than a brief overview of some ele

ments of symbolic logic is beyond the scope of the study, 

it is necessary to point out that the basis of symbolic 

logic, that is the operations of classes, is also basic to 

nursing diagnosis. Feinstein (1967) utilized set theory 

and Venn diagrams to illustrate classification of clinical 

entities. Symbolic logic particularly lends itself to the 
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operations of the overlap of clinical manifestations, which 

are critical to the diagnostic task. Gebbie and Lavin 

(1975) acknowledged the appropriate and useful application 

by Feinstein (1967) of set theory, and saw it as trans

ferrable to the realm of nursing diagnosis. Except for 

minimal treatment of the topic, in general terms by few 

authors, the utility of set theory to nursing diagnosis 

remains essentially an unexplored area. 

Cohen and Nagel (1934) state; however, 

. operations upon classes yield classes, the 
assertions of relations between classes are propo
sitions, not classes ... the logic of classes 
is not prior to other logical principles (p. 123). 

Thus, the focus of this study was directed toward inference, 

clinical and logical. Ledley and Lusted (1959) have stated 

that one cannot doubt that complex reasoning processes are 

involved in making clinical diagnoses. Those reasoning 

processes have yet to be described or incorporated into 

curricula. Remarkably little effort is made toward this 

end, particularly in comparison to the rapid advances 

being made in the development of new and improved methods 

by which nurses acquire objective patient data. 

It has been established that nursing diagnosis and 

deductive reasoning are both inferential processes; that 

is, conclusions are drawn from premises or data (Hammond 
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1964; Searles 1968). A study was conducted to determine 

the relationship between nurses' logical reasoning ability 

and the ability to formulate a valid nursing diagnosis. 

HYPOTHESIS 

The following null hypothesis was formulated: 

There is no relationship between the nurses' logi

cal reasoning ability as determined by the Logical Reasoning 

Test and the ability to formulate valid nursing diagnoses 

as determined by a simulated Patient Situation Question

naire. 

SUB HYPOTHESES 

1. There is no relationship between logical 

reasoning ability and the ability to formulate valid nurs

ing diagnoses 

2. There is no relationship between logical 

reasoning ability and the ability to make clinical infer

ences 

3. There is no relationship between the ability 

to make valid clinical inferences and the ability to 

formulate valid nursing diagnoses 
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DEFINITION OF TERMS 

For the purposes of this study, the following 

terms were defined: 

1. Inference--the act of drawing a conclusion 

from premises of data (Searles 1968) 

2. Clinical inference--a cognitive process whereby 

specific clinical cues are transmuted to instances by being 

compared or collated with some form of residual, such as 

an exemplar, a memory image, or class (Sarbin, Taft, and 

Bailey 1960) 

3. Nursing diagnosis--an inferential reasoning 

process in which sensory input is mediated through the 

nurse's cognitive field resulting in the assignment of 

a label to a set of clinical cues 

4. Nurse--a baccalaureate nurse licensed to 

practice in one of the fifty United States, currently 

enrolled in a Master's program in nursing 

5. Logical reasoning ability--the capacity to 

recognize logical relationships in the form of syllogisms, 

as measured by the Logical Reasoning Test (Hertzka and 

Guilford 1955) 

6. Categorical syllogism--a form or argum~nt con

sisting of three categorical propositions which contain 
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between them three terms. Two of the propositions are 

premises, the third is the conclusion (Cohen and Nagel 

1934) 

7. Deduction--a method of reasoning or inferring 

from premises or data (Searles 1968) 

LIMITATIONS 

The following were limitations of the study: 

1. The sample included varying age groupings and 

lengths of time spent in clinical nursing practice 

2. The sample consisted only of those persons 

· who consented to participate 

3. Variations existed in each subject's cognitive 

field 

DELIMITATIONS 

The study was concerned with the following 

delimitation: 

The sample was delimited to those graduate nursing 

students who are currently enrolled in a Master's program 

in nursing in one University located in a large metroplex 

in the southwestern United States. 

ASSUMPTIONS 

For the purposes of this study, the following 

assumptions were identified: 
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1. Nursing diagnosis is foundational to the 

practice of professional nursing 

2. Nursing diagnosis is a cognitive skill within 

the domain of nursing 

3. Nursing diagnosis is an inferential process 

4. Principles of logical inference have been 

studied and identified (Cohen and Nagel 1934) 

5. Nursing diagnosis as a process involving 

logical inference is not a part of any formal nursing 

curriculum 

6. The cognitive processes utilized in a simu

lated patient situation are representative of those 

utilized in a clinical setting. 

SUW!IARY 

This study was conducted to determine the relation

ship between nurses' ability to reason logically and their 

ability to formulate valid nursing diagnoses. Increasing 

complexity of the nurse's role necessitates additional 

investigation of the cognitive component of nursing prac

tice. 

Chapter II presents a review of literature relating 

to the diagnostic process, the concept of nursing diagnosis 

and logical reasoning. The third chapter discusses the 
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procedure used in the collection and treatment of data. 

The results and analysis of the findings are presented in 

Chapter IV. The final chapter summarizes the study, and 

includes the conclusions and recommendations for future 

research. 



CHAPTER II 

REVIEW OF LITERATURE 

Introduction 

Related literature indicates that inferential rea

soning processes are inherent in the formulation of nursing 

diagnoses. Conclusions drawn in the clinical setting neces

sarily form the basis for all further nursing intervention 

and action. In order to better understand the problem of 

inferential reasoning, both clinical and logical, and to 

investigate the relationship of logical reasoning to nurs

ing diagnosis, the following areas have been addressed in a 

review of literature: (1) clinical inference, (2) the diag

nostic process, (3) the concept of nursing diagnosis, (4) 

logical reasoning, and (5) logical reasoning in the field 

of nursing education. 

Conceptual Framework 

The Syllogistic Model of Sarbin, Taft, and Bailey 

(1960), proposed to describe clinical inference, forms the 

conceptual framework for this study. Sarbin, Taft, and 

Bailey (1960) regarded clinical inference as both a logi

cal inference and a statistical inference. They defined 

inference as follows: 

18 
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Inference is the cognitive transformation of one 
set of events through another set of events which 
produces new knowledge about the first. Infer
ence involves a process whereby specific sensory 
events are transmuted to instances by being com
pared or collated with some form of residual, such 
as an exemplar, a memory image, a trace, a class 
(Sarbin, Taft, and Bailey 1960, p. 45). 

The inferential process is structured in that pre

mises are constructed and conclusions follow. The process 

begins with the postulate system within the cognitive field 

of the inferring person from which the major premises about 

events are derived. The inferrer then looks for occur

rences that can provide input for the formation of the 

minor premise. Finally, an inferential product or conclu

sion follows from the "collocation" (placing together or 

juxtapositioning) of major and minor premises. 

Sarbin, Taft, and Bailey (1960) identified six 

steps in the Syllogistic Model of the process of clinical 

inference: 

1. The postulate-system of the inferrer guides the 

judgments in the inferential process and originate from 

generalizations based on recognition of similarities in 

multiple contexts, past experiences, individual belief 

systems and teaching or examples from authorities. Con

sider the following postulates: post-operative patients 

are subject to hemorrhagic shock, and hypotension indi

cates hemorrhagic shock. 
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2. The inferrer constructs a major premise from 

the postulate system. For example: post-operative patients 

with hypotension are in a state of hemorrhagic shock. 

3. Observation for occurrences which provide inputs 

to the inferrer will be developed into one or more minor 

premises. For example: a post-operative patient's blood 

pressure is 84/62, prior to surgery it had been 130/82. 

4. The process of instantiation converts the occur

rence into an instance of a general class, and the minor 

premise is formed. For example: the patient is classified 

as hypotensive. 

5. The inferential product or conclusion attributes 

the characteristics of the general class to the instance. 

For example: this post-operative patient is in hemorrhagic 

shock. 

6. The prediction is the probable outcome of the 

judgment. For example: this post-operative patient will 

require fluid volume replacement. 

As in formal logic, the validity of conclusions is 

related to the proper use of inferential forms. An impor

tant, but extra-logical difference between formal and 

clinical inference is the material truth of the premise. 

In clinical inference validity of conclusions is also in

fluenced by the truth value of both the major and minor 
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premises, unlike logical inference in which validity is 

independent of subject matter of the premises. 

While probability and variability are the founda

tions of statistical inference, formal inference is based 

on invariance and univocality. Within clinical inference, 

Sarbin, Taft, and Bailey (1960) saw the particularistic 

form of the major premise as the link between formal and 

statistical inference. The following is an example: 

In formal inference, we might have the particu
laristic proposition: some schizophrenics are 
delusional. If we add a singular minor premise, 
Xis a schizophrenic, no valid logical inference 
follows: X may or may not be delusional. In 
statistical inference, the quantifying term "some" 
is given numerical or quasi-numerical value .... 
Thus, 80 percent of schizophrenics are delusional; 
Xis a schizophrenic; therefore there is a high 
probability that Xis delusional (p. 5). 

In the context of probability, Sarbin, Taft, and Bailey 

(1960) spoke of degrees of instantiation. Considering 

taxonomies and classification as foundational to cogni

tive function, they believed instantiation occurred as the 

result of a process known as taxonomic sorting. If an 

object is perceived as having some of the attributes of 

the species but not all, the instantiation can still be 

made but with a lesser degree of probability. Thus, the 

conclusions drawn are probabilistic, and the credibility 

which may be attached to such conclusions is a function 

of the degree of instantiation. 
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Nursing diagnoses proceed from raw data to refined 

clinical inferences. Conclusions are drawn by probabilis

tically relating clinically occurring signs and symptoms 

to a given state (Hammond 1964). Sarbin, Taft, and 

Bailey's (1960) Syllogistic Model provides the organiz-

ing image for analysis of nursing diagnosis, the inferential 

reasoning process in which sensory input is mediated through 

the nurse's cognitive field resulting in the assignment of 

a label to a set of clinical cues. 

The Diagnostic Process 

Although the basic concept of process suggests that 

it is a unified whole, it may be described in terms of 

phases or components. The diagnostic process may be con

ceptualized as having three components. First, is a pre

existing series of categories or classes, the inferrer's 

cognitive field. The second component is a classification 

process of sensory input. A particular instance or set of 

cues is assigned characteristics of a universal class based 

on its instantiation or categorization as a member of that 

class, thus forming the minor premise (Sarbin, Taft, and 

Bailey 1960). A third component is the inferential pro

duct or conclusion, the nursing diagnosis. It results from 

the juxtapositioning of major and minor premises, from sen

sory input being mediated through the inferrer's cognitive 
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field producing a label or statement pertaining to a set 

of clinical cues. 

The Inferrer's Cognitive Field 

Sarbin, Taft, and Bailey (1960) stated that each 

individual has a unique postulate system composed of 

various categorical systems, taxonomies, beliefs, axioms, 

assumptions, concepts, expectations, and attitudes. Ham

mond et al. (1966b) discussed the nurse's cognitive system; 

that is, her beliefs and knowledge about the. relation be

tween cues and the state of the patient. He called these 

variables self-imposed limits of optimal performance (Hammond 

et al. 1966b). 

Little and Carnevali (1976) identified individual 

value systems, trained observations, past experiences, 

theoretical knowledge, and descriptive vocabulary as factors 

within the nurse's cognitive field which modify sensory 

input. King (1968) noted that reference groups, with the 

inherent pressures of group standards and goals, influence 

the individual's perception, expectations, behavior, and 

judgment. Davitz and Pendleton (1969) observed that some 

clinical inferences differ according to the cultural and 

subcultural background of the nurse. 

Inference, according to Srabin, Taft, and Bailey 

(1960), is a process of producing new knowledge. It 
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follows, as Benoliel (1977) observed, that the creation of 

new knowledge is dependent on the acceptance of some 

a ssumptions a priori as truths about that portion of the 

environment being investigated. 

Processing of Sensory Input 

Clinical inference clearly involves information 

processing as the encountered raw data is transformed into 

the end product, the nursing diagnosis. According to Bruner, 

Goodnow, and Austin (1956), sensory input is processed by 

the formation and utilization of categories. 

To categorize is to render discriminably different 
things equivalent, to group the objects and events 
and people around us into classes, and to respond 
to them in terms of their class membership rather 
than their uniqueness (Bruner, Goodnow, and Austin 
1956, p. 1). 

The benefits to the individual of the categorization pro-

cess include: (1) a reduction in the complexity of the 

environment, (2) reduction in the necessity of constant 

learning, (3) the opportunity to order and relate classes 

of events, and (4) provision of means to identify surround

ing objects in the environment (Bruner, Goodnow, and Austin 

1956). Sarbin, Taft, and Bailey (1960) identified cate

gories as abstract ideas used to organize the environment 

and also indicated that these abstract ideas are used 

in processing one's experience with concrete objects. 
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Feinstein (1967) stated that classification preceded clini

cal reasoning. "Before clinical reasoning can begin, the 

clinician must first decide which symptoms and signs he is 

going to think about" (p. 135). He further stated that no 

sign or symptom exists as a distinct entity. They exist 

"only as the names given to certain sensations . . . 

labeled with the appropriate designations" (Feinstein 1967, 

p. 135). 

Bruner, Goodnow, and Austin (1956) studied catego

rizing phenomena and concept attainment in order to analy

tically describe the behavior of individuals learning to 

use defining cues as the basis for grouping events in the 

environment. In conducting these studies, the sequence of 

decisions of the individuals engaged in problem solving 

exercises were analyzed. 

According to Bruner, Goodnow, and Austin (1956) a 

cue or attribute ''is any discriminable feature of an event 

that is susceptible of some discriminable variation from 

event to event" (p. 26). An inference is made by linking 

a definite attribute to a class membership or identity of 

an object, thus producing new information. Bruner, Goodnow, 

and Austin (1956) stated that by use of the inferential 

process, we constantly "go beyond the information given" 
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(p. 25). One may observe a post-operative patient who is 

hypotensive and infer that he is volume depleted. 

Bruner, Goodnow, and Austin (1956) differentiated 

attributes into two categories, defining and criterial. 

One of them, the defining attribute: 

... is an external statement of the defining 
properties of a class as given by a legal code, 
by scientific convention, or by the statement 
of the degree of correlation between an attribute 
and an ultimate criterion (p. 30). 

It thus delimits the attributes of the object to be included 

in the class. A criterial attribute used by a person, as 

Bruner, Goodnow, and Austin (1956) stated, may not be in 

accord with the official definition or defining attribute. 

"Any attribute which when changed in value alters the like

lihood of an object being categorized in a certain way is, 

therefore, a cri terial attribute. . . " (Bruner, Goodnow, 

and Austin 1956, p. 31). The term criteriality, then may 

be viewed as the probability value assigned by the individ

ual to any attribute which is variable in nature (Bruner, 

Goodnow, and Austin 1956). 

Currently defining attributes in the field of nurs

ing diagnosis have not been identified (Gebbie and Lavin 

1974; Roy 1975). Hammond (1966) discovered that individual 

nurses have unique, subjectively defined criterial attri

butes, but do not consciously discriminate the degrees of 
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usefulness among the cues or cue groupings. The result 

is that the nurse's confidence in decisions relating to 

various cases does not vary (Hammond 1966). Apparently 

nurses do not know which cues or cue groupings are more 

informative or useful than others. This condition clearly 

reflects the absence of defining attributes in the field 

of nursing diagnosis. 

Gordon (1972) defined concept as a class or cate

gory of objects, persons or events. Bruner, Goodnow, and 

Austin (1956) identified three category types: conjunctive, 

disjunctive and relational. A conjunctive category is 

defined "by the joint presence of the appropriate value of 

several attributes" (Bruner, Goodnow, and Austin, 1956, 

p. 41). 

A disjunctive category may possess one or more 

attributes. It is: 

... a class of events defined by the presence 
of the appropriate values of one attribute or 
another attribute or both in conjunction (Bruner, 
Goodnow, and Austin 1956, p. 57). 

There is a difficulty with disjunctive categories inherent 

in their arbitrary nature and in the lack of apparent 

relation between attributes which can substitute for one 

another (Bruner, Goodnow, and Austin 1956). Disjunctive 

concepts are arrived at by processing negative information 

(Bruner, Goodnow, and Austin 1956). According to Gordon 
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(1972), nursing diagnosis is a process of disjunctive con

cept attainment. A patient deviating from his normal health 

s tatus could be in any one or any combination of abnormal 

states. Consequently, errors in the diagnostic process may 

be made by application bf conjunctive rules in a disjunctive 

process (Gordon 1972). 

The third category type identified by Bruner, 

Goodnow, and Austin (1956), called the relational category, 

is one defined by a specifiable relationship between defin

ing attributes. Since nursing diagnoses currently have no 

defining attributes, this concept is not relevant to the 

discussion. 

Other models conceptualizing categorization and the 

diagnostic process have been developed. Kozielecki (1972) 

presented an information processing model for diagnostic 

problem solving in which sensory input, that is, information 

originating in the environment, is mediated through elements 

within a cognitive field. The cognitive field is divided 

into a short-term and long-term memory. Previously accumu

lated information of the states of nature held within the 

long-term memory as well as environmental input are filtered 

through a screening system within the short-term memory. 

It is in the short-term memory that the diagnostic problem 

is ultimately solved. According to Kozielecki (1972) only 
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t he final diagnosis has to be preserved in memory for any 

length of time. The diagnostic problem solving process 

11 itself may be duly forgotten" (p. 373). 

Cognitive theorists agree that the diagnostic pro

cess involves the processing of negative information. 

Sarbin, Taft, and Bailey (1960) spoke of differing types of 

mediation which occur during a taxonomic sorting within the 

diagnostic process. Reductive mediation (Sarbin, Taft, and 

Bailey 1960) is described as a process similar in nature 

to the attainment of a disjunctive concept (Bruner, Goodnow, 

and Austin 1956). Sarbin, Taft, and Bailey (1960) stated 

that the differential diagnostic process in medicine is an 

act of categorizing by elimination or reduction. 

Kozielecki (1972) identified some commonalities in 

all diagnostic processes: 

1. Better use is made of positive information than 

negative information in the diagnostic process 

2. Better use is made of confirming than disproving 

information in the diagnostic process 

3. There is a primacy effect in the diagnostic 

process. That is, people tend to overestimate the diag

nostic value of the earliest information 

4. The smaller the set of hypotheses, or alterna

tives to be tested and the more informative the data 
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received, the higher the diagnostic threshold. Diagnostic 

threshold is a term referring to the degree of probability 

a t which the most probable hypothesis will be accepted as 

the final solution (Kozielecki 1972). 

Clinical diagnosis is an inferential reasoning pro

cess. Conclusions are drawn by probabilistically relating 

clinically occurring signs and symptoms to a given state 

(Hammond 1964), by processing sensory input, clinical cues, 

through the diagnostician's cognitive field. 

The Inferential Product 

A nursing diagnosis is the conclusion of an inferen

tial reasoning process and results in the assignment of a 

label or statement to a set of cues. According to Gordon 

(1972), a nursing diagnosis is a form of probabilistic con

cept attainment, complex in nature, in which an inferential 

judgment is made about the state of the person. 

The term nursing diagnosis may also be used to re

flect a movement within the field of nursing toward a prac

tice based on rationality rather than the traditional 

elements of intuition and procedures. Previous nursing 

knowledge, based on an accumulation of unrationalized 

experience is giving way to a body of knowledge currently 

taking the form of scientifically based knowledge. The term 

nursing diagnosis has signaled that transition. 
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The Concept of Nursing Diagnosis 

Increasing concern with cognitive skill is reflected 

in nursing literature over the past twenty years. Doona 

(1975a) attributed this changing focus within nursing to a 

recognition of responsibility by the profession to provide 

knowledgeable care. Gartner (1974), while discussing 

accountability in nursing, pointed out a long-standing 

association with an accountability based primarily on the 

profession's tradition of humanitarianism. She further 

stated that until scientific accountability, that is, the 

utilization of the logic of science enabling one to use 

rationality rather than emotion or intuition, becomes "as 

much a part of our tradition as our humanitarianism, we 

cannot hope to improve the quality of nursing'' (Gartner 

1974, p. 768). Reed (1967) called the cognitive process 

through which knowledge is applied to the solution of pro

blems as the essential activity for a professional. 

Whitehead (1933) acknowledged the importance of this intel-

lectual activity when he wrote" [a profession] is an 

avocation whose activities are subject to theoretical analy

sis, and are modified by theoretical conclusions derived 

from that analysis" (p. 72). 

Nursing diagnosis, although a term still considered 

controversial when used in nursing practice (Block 1974), 
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clearly reflects the conscious cognitive process currently 

receiving increasing emphasis in the field of nursing. Yet 

precise understanding of that cognitive process has not 

been realized. Consequently, as Block (1974) indicated, 

there is limited consensus as to the meaning of nursing 

diagnosis. Several authors (Abdellah 1960; Aspinall 1977; 

Kelly 1966; Mundinger and Jauron 1975) have stated that the 

inferential process or nursing diagnosis is central to the 

practice of nursing. Schlotfeldt (1973) stated that the 

lack of clarity regarding nursing's central focus is respon

sible for poor understanding of the nursing role and poor 

recognition and valuation of the consequences of scienti

fically based nursing practice. The following section will 

examine the concept of nursing diagnosis in terms of (1) 

nursing diagnosis as an independent judgment, (2) conceptual 

variations of nursing diagnosis, (3) the diagnostic taxonom~ 

and (4) related research. 

Nursing Diagnosis as an 
Independent Judgment 

Nursing literature has always indicated that inde

pendent judgment is the central issue of nursing diagnosis. 

Johnson (1959) although unsure of the "appropriate" usage 

of the word diagnosis, "even though qualified by the word 

nursing," (p. 199) stated that the term did serve the 
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purpose of pointing out the independent judgments and 

activities required of the professional nurse. Johnson 

(1959) reasoned that if nursing is a profession, then 

nursing problems must exist which require assessment, deci

sion and action by the nurse. Abdellah (1957) recognized 

nursing diagnosis as a judgment or "determination of the 

nature and extent of nursing problems by individual 

patients or families receiving nursing care" (p. 4). Nurs

ing problem was defined as a condition faced by the patient 

or family, amenable to the performance of professional 

functions by the nurse (Abdellah 1957). Hornung (1956) 

viewed judgment as the heart of nursing diagnosis. She 

stated that the nurse must use sound judgment based on 

knowledge and experience to make a nursing diagnosis. 

Hornung (1956) urged nurses to discard usage of such im

precise and essentially irresponsible terms as "the patient 

seems" and "the patient appears," so that existing pro

fessional accountability might be assumed. 

Hornung (1956) implied that any judgment made by 

the nurse was a nursing diagnosis. Komorita (1963) 

acknowledged that "judgment based upon knowledge is in

herent in the term nursing diagnosis, but questioned con

sidering every judgment made by the nurse as a nursing 

diagnosis" (p. 84). She considered nursing diagnosis to 
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be a conclusion, a discriminative judgment, resulting from 

a process of critical perception and analysis based on a 

body of scientific knowledge. The process provides nurs

ing with a systematic method of assessing the patient 

problems and needs (Komorita 1963). 

Chambers (1962) regarded nursing diagnosis as an 

investigation of the facts carried out by "gathering, 

recording and evaluating information relating to the total 

nursing situation" (p. 102). This investigation is made 

in order to determine the nature of a nursing problem. 

The nursing problem, according to Chambers (1962), is a 

specific need of the patient which requires nursing action 

to meet the need. She believed that application of a know

ledge base was the critical factor in the formulation of 

a valid diagnosis. "The judgments and decisions made re

flect the degree to which the nurse is able to apply her 

knowledge" (Chambers 1962, p. 104). 

In 1967, Rothberg's article reflected the increas

ing conceptual sophistication and emphasis upon the struc

turing of knowledge within the field of nursing. She 

stated that nursing diagnosis evaluates the patient's 

resources and deficits "within the framework of current 

knowledge, of the patient's condition as a person includ

ing physical, physiologic, and behavioral aspects" 
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(Rothberg 1967, p. 1042). This conceptualization is 

certainly more structured than Chamber's ill-defined 

"total nursing situation." Additionally, Rothberg (1967) 

acknowledged that the degree of appropriate comprehensive

ness in modes of nursing therapy is directly related to 

the accuracy of the nursing diagnosis. 

Durand and Prince (1966) conceptualized nursing 

diagnosis as "a statement of a conclusion resulting from 

a recognition of a pattern derived from a nursing investi

gation of the patient" (p. 52). The nursing investigation 

is a process of data collection followed by a cognitive 

process in which scientific knowledge is applied to the 

collected data. The subsequent "pattern" is new know

ledge constructed by applying scientific knowledge to 

collected data, and the result is a statement of a con

clusion. 

Bircher (1975) discussed nursing diagnosis as a 

process and identified ten steps within that process. The 

last phase, preceded by the development of criteria and a 

taxonomy, was called "diagnosing." It is characterized 

by the assignment of phenomena to appropriate categories 

by the application of labels (Bircher 1975). 

Monken (1975) viewed nursing diagnosis as a judg

ment or conclusion which occurs as a result of nursing 
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assessment. 

Cognitively, all the information is con
sidered; the nonpertinent information is 
discarded, and the pertinent data are inter
preted (Monken 1975, p. 108). 

No mention of methodology for this data interpretation was 

made. 

While nursing diagnosis is a judgment or thinking 

process, it is also a distinct separate entity from medical 

diagnosis. As Durand and Prince (1966) pointed out, the 

diagnostic process is not unique to any one occupation or 

profession. Webster (1976) defined diagnosis not only as 

the act of identifying a disease from its signs and symp

toms but also" ... the investigations or analysis of the 

cause or nature of a condition, situation or problem" 

(p. 662). 

Kelly (1966) noted distinctions between the func

tions and responsibilities of the nurse and the physician 

as diagnosticians. The nurse is primarily concerned with 

the etiology of a symptom and its alleviation rather than 

the etiology of a disease and its eradication. She also 

observed that one of the characteristics of a nursing 

diagnosis is that it often may be required to take place 

within a very short time span (Kelly 1966). Certainly 

nursing diagnoses are influenced by medical diagnoses. 

Because of the nature of medical diagnoses, they are 
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integral forces in shaping nursing diagnoses and nursing 

therapy (Little and Carnevali 1976). According to 

Campbell (1978), physicians infer from signs and symptoms, 

the abnormalities in function and structure. Nurses 

infer from the signs and symptoms, the effect of those 

cues on the patient's capacity to function. 

Henderson (1978) stated that the diagnostic process 

is the same for nursing and medicine. Both are concerned 

with the assessment of patients and the identification of 

health problems. Yet whether a diagnostic statement is 

medical or nursing is dependent on "the difference in the 

relational phenomena directing the problem solving actions 

each discipline takes" (Henderson 1978, p. 82). Henderson 

regarded nursing models as well as nursing diagnoses as 

separate, distinct entities from medical diagnoses and 

medical models. The focus of clinical medicine, the medi

cal model, is directed towards the diagnosis and treatment 

of disease. The focus of clinical nursing is the diag

nosis and treatment "of human response to intrapersonal, 

interpersonal and environmental stressors" (Henderson 

1978, p. 83). 

In order to make competent clinical judgments, 

selected aspects of the scientific knowledge base must 

be shared by nurses and physicians. Komorita (1963) 
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stated that to accurately determine patient needs, the 

nurse must understand some of the same type of information 

that is common to the physician. 

Mundinger and Jauron (1975) observed that because 

of its nature, a nursing diagnosis changes more frequently 

than a medical diagnosis. A critically ill patient's 

options for reactions are limited however by his condition. 

Therefore, the more critically ill the patient, the more 

similar the nursing and medical diagnoses (Mundinger and 

Jauron 1975). 

Conceptual Variations 

The lack of consensus regarding the nature of nurs

ing diagnosis is more distinctly articulated in recent 

literature. Mundinger and Jauron (1975) defined nursing 

diagnosis as: 

... the statement [emphasis added] of a patient's 
response which 1s actually or potentially unhealth
ful and which nursing intervention can help to 
change in the direction of health (p. 97). 

Asp in a 11 ( 1 9 7 6) defined the term as " . . . a pro c e s s 

[emphasis added] of clinical inference from observed 

changes in a patient's physical or psychological condi

tion. . " (p. 434). Little and Carnevali (1976) stated 

that nursing diagnosis is a 

concise, precise, neutral statement of client 
response to a stressor or potential stressor 
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in the health area and an identification of the 
area(s) of impact on his lifestyle'' (p. 156). 

This characterization is in essence a description of the 

client's health problem. Roy (1975) observed that in cur

rent practice a diagnosis is a summary statement ''commonly 

made up of the behavioral responses of the patient and the 

cause of these responses" (p. 91). Clearly, descriptive 

statements and causal statements regarding the same subject 

may differ. 

Discussions of nursing diagnosis pr~sented by 

Gordon (1976) and Campbell (1978) reveal subtle yet marked 

differences in focus. According to Gordon (1976): 

Nursing diagnoses, or clinical diagnoses made 
by professional nurses, describe actual or 
potential health problems which nurses, by 
virtue of their education and experience, are 
capable and licensed to treat (p. 1299). 

Nursing diagnosis thus defines nursing; defines the appro

priate mode of nursing therapy. Campbell (1978) said that: 

A statement of a health problem is not a 
nursing diagnosis unless the nurse can in
dependently treat the health problem. 
Therefore nurses must clearly define what 
the nursing treatments are before they can 
determine which health problems fall within 
the nursing domain (p. 10). 

- Donaldson and Crowley (1978) believed that a key priority 

within nursing is the explicit identification of the 

structure of the discipline of nursing. They commented 
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that the discipline of nursing, that is, the unique per

spective and manner of viewing phenomena which ultimately 

define nursing's scope and nature, "should be governing 

clinical practice rather than being defined by it" 

(Donaldson and Crowley 1978, p. 118). 

Diagnostic Taxonomy 

Roy (1975) has called a diagnostic classification 

system for nursing "an idea whose time has come" (p. 90). 

Murphy (1976) stated that classification or taxonomy is 

of first importance in any field of scholarly endeavor. 

Efforts such as the National Conferences on the Classifi

cation of Nursing Diagnoses in 1973 and 1975 have been 

made by nurses in an attempt to develop such a system. 

Recognizing the importance of a taxonomic system, Feinstein 

(1967) stated that clinicians must have a language which 

will categorize living phenomena, the variations in human 

clinical behavior and the nuances of response to illness 

and therapy. 

Diagnosis is the focal point of thought in the 
treatment of a patient. From diagnosis, which 
gives a name to the patientts ailment, the 
thinking goes chronologically backward to 
decide about pathogenesis and etiology of the 
ailment. From diagnosis also, the thinking 
goes chronologically forward to predict_ 
prognosis and to choose therapy ... diag
nostic categories provide names for the 
intellectual locations in which clinicians 
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store the observations of clinical experience 
(Feinstein 1967, p. 73). 

The taxonomic system thus establishes the patterns in 

which clinicians observe, think, remember, and act 

(Feinstein 1967). 

Nursing authors (Roy 1975; Gebbie and Lavin 1973) 

have discussed the rationale for a classification system 

for nursing diagnosis. The American Nurses' Association 

recognized the importance of the nursing diagnosis in its 

official work, the generic Standards of Practice (1973). 

Standards of Practice Number II spoke directly to the 

formation of a nursing diagnosis derived from the client's 

health status data. The professional organization's 

efforts to evaluate nurses' skill in deriving nursing 

diagnoses will be enhanced by a system which describe what 

the diagnoses are and upon what clinical data they are 

based (Roy 1975). Roy saw the specificity of a taxonomic 

system as being most beneficial in conducting the quality 

of care and cost effectiveness studies expected by insti

tutional administrators and third party payers. 

Legally, the formulation of nursing diagnoses is 

an e~tablished and independent function of the professional 

nurse (Bernzwieg 1969; Lesnick and Anderson 1962). Gebbie 

and Lavin (1975) viewed the establishment of a diagnostic 

classification system, and the inherent specificity, as 
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one method of forestalling the possibility of malpractice 

suits aimed at nurses. Recent legislative activity, both 

at state and national levels, in itself, gives credence to 

the position taken by those who advocate the development 

of a diagnostic classification system (Gebbie and Lavin 

1975). 

Certainly a consensus regarding a consistent nomen

clature used to describe the domain of nursing is founda

tional to the establishment of a classification system. 

Hammond (1966) stated that the nurse attempting to deter

mine the state of the patient by making inferences from 

clinical cues, must rely almost entirely on her own per

ceptual processes. The unavoidable reliance on individual 

perceptual processes is due simply to a lack of appropriate 

instrumentation. There are few attributes evaluated in a 

nursing assessment that can be objectively measured and/or 

communicated. Consequently, inherent subjective variations 

within both the nurse as the instrument and the patient, 

the person-object being measured, cause "person cognition" 

to be much more difficult and unpredictable than "thing 

cognition'' (Sarbin, Taft, and Bailey 1960). According to 

Carper (1975), this lack of instrumentation results in two 

major consequences: a cognitive complexity of the 
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inferential process (Hammond 1966) and questionable reli

ability of the diagnostic inference. 

Diagnostic criteria, imprecise in nature and lack

ing universal acceptance, represent a major obstacle in the 

development of a taxonomic system. Ambiguous terminology 

has long plagued nurses attempting to define aspects of 

nursing practice (Block 1974). Gebbie and Lavin (1974) 

stated that no diagnostic label is meaningful unless it is 

accompanied by objective criteria. The consistent presence 

of objective criteria which define a category, is essential 

in a valid taxonomic system. Feinstein (1967) indicated 

that for any taxonomy to be used reproducibly by different 

people, each label must be defined by comprehensive cri

teria. "Criteria are the prerequisites of consistency in 

any type of intellectual reasoning" (Feinstein 1967, 

p. 329). Hempel (1965) identified two ways in which the 

reliability of a diagnostic category may be objectively 

tested, by "the consistency shown in its use by one obser

ver, and the agreement in the use made of it by different 

observers" (p. 142). Indeed, the validity of one's reason

ing depends on the consistency with which the available 

language is used (Cohen and Nagel 1934). 

Clearly the challenge of identifying, articulating 

and classifying nursing diagnoses is significant. Nursing 



44 

research, as a tool of science, has provided insights and 

an expanded body of knowledge regarding the nature of nurs

ing diagnosis. Research also provides a method by which 

to further structure nursing knowledge. 

Related Research 

Many nursing authors have spoken in general terms 

about formulating clinical inferences by means of a sys

tematic collection of patient data. None has described 

the systematic process to be used. In 1966, Kelly stated 

that if inferential reasoning or the judgment task was 

central to all nursing practice, then efforts to improve 

clinical teaching and practice should be directed toward 

learning more about the process. The research of both 

Kelly and Hammond has been available since 1966, but few 

nurses have followed up on the findings of that research. 

If nurses intend to direct their own actions 
in a responsible manner, they must become 
well informed on developing knowledge, they 
must be able to evaluate critically the know
ledge developed, and they must make informed 
j.udgments based on this knowledge ( Hardy 
1974, p. 100). 

In 1964, Hammond and Kelly embarked on an inter

disciplinary study of clinical inference in nursing. They 

believed that clinical inference was the core of profes

sional nursing practice and noted that the inferential 

process had not been subjected to critical analysis and 
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evaluation by the nursing profession. The study was under

taken to better equip nursing educators to prepare students 

for their professional role. Kelly (1964a) expressed hope 

that the research would provide an understanding of the 

way in which a nurse selects, assembles, and uses signs and 

symptoms in reaching a judgment about the state of the 

patient. 

Brunswik's Lens Model formed the conceptual frame

work of Hammond and Kelly's research (Kelly 1964b). The 

model provided three types of measurement: (1) the relation

ship between the cue and the state of the patient, (2) the 

relationship between the cue and the nurse's dependence 

on the cue, and (3) the relationship between the inference 

and the state of the patient (Kelly 1964b). 

At the outset, Hammond and Kelly planned to select 

five states of patients about which nurses routinely make 

judgments. The plan was proposed in order to quantify the 

relation between the state of the patient and the various 

cues which signify the state or condition. The criteria 

used to select the five states of patients included: (1) a 

condition characteristic of situations routinely encounter

ed by the nurse; (2) a condition which is verifiable by 

objective measurement; (3) a condition which is indicated, 

to a greater or lesser degree, by the presence of a set of 
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cues; and (4) the existence of a probable rather than un

equivocal relationship between each cue and the state of 

the patient. Kelly (1964b) stated that they were unable 

to identify five patient states which met the criteria 

because: (1) the conditions about which nurses make infer

ences cannot be measured objectively and (2) the cues used 

by the nurse during the inferential process are highly 

variable and thus do not lend themselves to precise mea

surement. 

In order to analyze the cognitive characteristics 

of nurses' tasks, an ecological survey of the nurse's 

task-environment was conducted. The intention of the study 

was to identify: (1) what kinds of cognitive tasks occurred, 

(2) how frequently they occurred, and (3) the cue-

characteristic of the most frequently occurring tasks 

(Hammond et al. 1966a). 

Field Study I consisted of an ecological survey 

of all graduate nurses employed in the medical, surgical 

and intensive care units of a university hospital. The 

results indicated that the most frequently occurring inci

dent which required a decision by the responding nurse 

was the complaint of pain by the patient. Because the 

number of decision-making incidents was much larger and 

the kinds of decisions more varied than had been 
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anticipated, the survey proved to be insufficient for the 

task. As a result, a second field study was conducted 

involving a more narrow focus. The study utilized only 

one nurse-patient incident, that being the phenomenon of 

abdominal pain following abdominal surgery (Hammond et al. 

1966a). 

The results of both field studies and the subse

quent investigation of cue utilization revealed that the 

cognitive tasks encountered daily by nurses are numerous 

and varied. Data analysis showed a negligible relation

ship between cues perceived and actions taken by the nurse. 

In general, no single cue transmitted a significant amount 

of information to the nurse. The data also suggested that 

none of the cues analyzed provided the basis for the 

nurse's action (Hammond et al. 1966b). Additional tenta

tive findings revealed that the nurse's working environ

ment is probabilistic and uncertain. Nurses have their 

own unique, highly consistent inference systems, and can 

cope effectively with patient states even when the data 

are incomplete (Kelly 1964b). 

Next, Hammond and Kelly began an investigation to 

identify information-seeking strategies used by nurses. 

The nurse subjects utilized in the study did not demon

strate a perfect strategy of information-seeking. A 
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correlation coefficient of .306 was found between selection 

order of cues used in inferring the state of the patient 

and cues determined by the nurse to have the highest pro

bability of occurring with the same state of the patient, 

the cues with the highest information potential (Hammond 

et al. 1966c). Hammond discussed types of information

seeking strategies and stated that the nurse's lack of 

adequate theoretical knowledge prevents her from using 

optimal information-seeking strategies (Hammond 1966). 

Hammond (1966) defined inference as a process in

volving "making a judgment about an object or event on the 

basis of more or less insufficient data'' (p. 27). He 

then categorized types of inferences. A differentiation 

was made between theoretical and empirical inferences. 

According to Hammond (1966), a theoretical inference is 

based on necessary relations between cues and the state 

of the patient. If xis observed, X must be present. 

Empirical inferences exist on the basis of past experience 

alone. If xis, has always, or frequently been associated 

with X, then if xis observed, Xis certainly, or probably 

present. 

A logical inference, one utilizing rules of formal 

logic, is most appropriate when the inferrer has techniques 

for the objective observation of data, as well as a 
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possession of theoretical knowledge of the relation between 

the observed data and the state of the patient (Hammond 

1966). His next category, intuitive inferences, is based 

on observed empirical regularities, and are ordinarily 

based on data obtained without instrumentation. From his 

research, Hammond surmised that nurses' inferences are: 

... more intuitive than logical (in the strict 
sense of the word) . . . more likely to be based 
on past experience than theoretical knowledge; and 
less likely to be based on data obtained by instru
mentation (Hammond 1966, p. 30). 

In short, Hammond and Kelly found clinical inference in 

nursing to be a cognitively complex "uncertainty-geared 

task." 

Doona (1975a) believed as did Kelly (1966) that it 

is not possible for nurses to function effectively in a 

supportive therapeutic role without first effectively 

functioning as a judgment maker. It is the application of 

judgment skills which elevate nursing from a craft to a 

profession (Doona 1975a). 

Doona (1975b) recognized that judgment is not only 

a concern of modern nursing but of mankind in general. She 

reviewed the literature of past and current Western Philo

sophers and identified the work of two thinkers, Aquinas 

and Dewey as having special significance in developing an 

understanding of the nature of judgment. The synthesis of 



so 

Aquinas' and Dewey's theories, reflected through Doona's 

own emphasis on the existential position of the person, is 

evident in her view of the judgment process as an experi

ence in which the nurse is totally involved in thought, 

action and feeling. It is within a: 

. total interaction that the raw data of 
the nursing experience and the nurse's con
ceptual store determines a problematic situa
tion. The reality of the nurse-patient 
situation and the ideals of nursing theory 
are uniquely combined to resolve a disequi
librium and to culminate in new nursing 
knowledge (Doona 1975a, p. 19). 

Since judgment is crucial to modern nursing, Doona 

(1975a) believed that each nurse must be clearly cognizant 

"of the constituent aspect of the judgment experiencen 

(p. 20). In addition, the nurse must understand the rela

tionship of the parts to the whole in the formation of the 

total act of judgment (Doona 1975a). 

Doona (1975b) synthesized Aquinas' and Dewey's 

theories into a third paradigm of judgment. The steps and 

phases of the judgment process have been summarized in the 

following manner. 

PHASES OF JUDGMENT 
A PARADIGM OF A COMPLETE ACT OF JUDGMENT 

Each Act of Judgment has 
three distinct phases 

1. Antecendent Phase a. Signatory position of the 
individual 



2. Interactive Phase 

3. Consequent Phase 
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a. Inception 
(1) Disequilibrium 
(2) Collection of raw facts 
(3) Recall of concepts 
(4) Refinement of precepts 

and concepts 
b. Development 

(1) Ordering and arrangement 
of concepts 

(2) Formulation of prospec
tive judgment 

(3) Reflective consideration 
of the prospective judg
ment 

c. Fulfillment 
(1) Affirmation or denial of 

prospective judgment 
(2) Increment of knowledge 
(3) Establishment of new 

equilibrium 

a. Scrupulous discriminative 
observation of the conse
quences 

b. Use of new knowledge as a 
working hypothesis 

Source: Doona 1975b, pp. 128-129 

Doona's (1975b) theory of judgment has yet to be empirical-

ly validated. 

The variables of level of education and length of 

time in practice have been studied and a relationship 

demonstrated between those variables and the quality of 

nursing observation, evaluation or inference, and action 

(Verhonick et al. 1968; Davis 1972, 1974). All three 

studies used the same film of five simulated patient situa

tions for data collection. All three studies revealed 
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that the number of relevant observations increased pro

gressively with the academic degree held. Davis (1972) 

noted a negative correlation between years of experience 

and the nursing actions based on the subjects observations. 

In a replication of the previous study, Davis (1974) again 

cited the negative correlation between years of experience 

and quality of performance. She stressed the necessity 

of continuing education in nursing in order to maintain 

high quality patient care. 

Aspinall (1976) also examined the relation of 

educational level and length of experience on the nurse's 

inferential ability. She indicated that most nursing 

texts teach data collection in a manner lacking emphasis 

on the significance of most abnormal findings and the 

correlation of multiple cues. By use of a written simu

lated case study, Aspinall (1976) studied 187 nurses for 

the presence of a knowledge base of cue clusters necessary 

to identify twelve possible problems causing a patient to 

suddenly exhibit an impairment in ability to process 

thoughts. None of the nurses identified all twelve pro

blems. The subjects identified from one to nine of the 

twelve possible problems with a mean of 3.44. As in pre

viously cited studies, the number of relevant observations 
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again increased progressively with the academic degree 

held. 

A correlation of the results was completed in which 

the nurses were divided into three groups: those with 

length of experience in nursing practice ranging from two 

years or less, two to ten years, and ten years or more. No 

statistical difference was found between the number of pro

blems identified by the group with two years experience 

and the group with two to ten years experience. However, 

a comparison of all nurses with fewer than ten years ex

perience and those with ten or more years experience 

revealed a negative correlation between years of experience 

and quality of performance. 

Among the conclusions discussed, Aspinall observed 

that many nurses are still action oriented. They omit a 

period of relational analysis of their observations to all 

possible interpretations. In effect, nurses move directly 

from what they see to what they do. She concurred with 

Hammond (1966) that nurses lack theoretical knowledge which 

would enable them to relationally analyze signs and symp

toms with a given state. She further concluded that: 

Since all nurses have had at least some 
theoretical education, it appears that many 
of them do not retain the theory or do not 
know how to apply it to the solving of a 
problem in nursing practice (Aspinall 1976, 
p. 436). 



54 

Another study by Aspinall (1977) tested nurses' 

use of a decision tree by nurses to improve the accuracy 

of diagnosis. Evidence indicated that the decision tree 

improved diagnostic accuracy. The subjects were divided 

into three groups based on educational background, length 

of experience, and performance in a previous study of 

problem identification. A simulated patient case study 

was again used for data collection. A panel of experts 

had predetermined that eighteen disease states could cause 

the existing state of the patient, but the information 

presented in the study was sufficient only to document 

six of the disease states. Group A was given only the 

case study. Group B was given the case study and a list 

of eighteen disease states that could cause the behavior 

in a population of similar patients. Group C was given the 

same information as the first two groups, and in addition, 

a decision tree for each of the eighteen possible diag

noses. Thus, Group C was provided an opportunity to 

systematically use the information to derive the nursing 

diagnosis. Group C gave the highest number of correct 

diagnoses and the lowest number of incorrect diagnoses of 

the six correct responses. 

Nurses with less than two years experience and 

nurses with more than ten years of experience benefited 
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most from the decision tree. The nurses with two to ten 

years experience had the highest number of wrong decisions . . 

Aspinall (1977) postulated that nurses with two to ten 

years experience relied more on their experience than on 

the decision tree. The inadequacy of nurses' theoretical 

knowledge and ability to rationally process information 

was again identified. 

Using Bruner, Goodnow, and Austin's (1956) work as 

a conceptual framework, Gordon (1972) studied strategies 

nurses employ in attaining a nursing diagnosis. She re

garded a nursing diagnosis as a form of probabilistic con

cept attainment in which an inferential judgment is made 

about the state cif a person (Gordon 1972). Strategies may 

be inferred from the pattern of decisions one observes 

during concept attainment, decisions about the collection 

and utilization of information (Bruner, Goodnow, and 

Austin 1956; Gordon 1972). Gordon studied the use of 

single and multiple hypothesis testing in two groups of 

nurses with either high or low inferential reasoning 

abilities. 

Sixty Master's level students were given the task 

of assessing the state of the patient from among thirty-two 

possible states. Gordon expected more multiple hypothesis 

testing and subsequent inferential strain when 
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opportunities to collect information were restricted. She 

also expected the diagnostic accuracy and confidence in 

the diagnosis to decrease under these conditions in sub

jects with lower levels of inferential ability. 

The following were among the findings of Gordon's 

(1972) study: 

1. A mixed strategy combining single and multiple 

hypotheses testing was used in making an inference. 

2. Multiple hypothesis testing was used with 

greater frequency in the first half of each of the two 

tasks used to formulate an inference. 

3. Subjects with different levels of inferential 

abilities used similar strategies. The expected difference 

in the accuracy and confidence in the diagnosis was not 

supported by the data. 

4. Cognitive strain increased the use of multiple 

hypothesis testing but did not decrease accuracy of or 

confidence in the formulated inferences. 

These findings support Hammond's et al. (1966b) findings 

that nurses do not consciously discriminate between the 

usefulness of various cues, nor does their confidence in 

their decisions vary with situations. 

Gordon (1972) concluded that nursing diagnosis is 

a more complex cognitive task than is usually recognized 
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by clinicians and educators. Not only do strategies 

change under different task conditions but procedures 

and objectives change within a single task. 

Further studies utilizing Bruner, Goodnow, and 

Austin's (1956) work as a conceptual framework were done 

by Gaul (1978) and Matthews (1978). In order to study the 

various factors influencing the nurses' cognitive ability 

to process information, the two studies were conducted to 

examine the role of concept attainment and critical think

ing in deriving a nursing diagnosis. The researchers also 

studied the function of cue utilization and cue grouping 

in deriving nursing diagnoses. 

Both researchers used written simulated patient 

case studies to measure nurses' diagnostic abilities. Gaul 

(1978) measured concept attainment by use of the Concept 

Mastery Test, a standardized test developed by Terman 

(1956). Matthews (1978) used the Watson-Glaser Critical 

Thinking Appraisal (1964) to evaluate critical thinking 

abilities. The subjects in both studies were composed of 

baccalaureate and Master's level students in nursing. 

The following was concluded from the two studies: 

1. The results of the Concept Mastery Test were 

considerably lower than the national average. The results 
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of the Critical Thinking Appraisal however, was consistent 

with the mean score of a national sample. 

2. Although Master's level subjects demonstrated 

a greater ability to deal with abstract concepts than did 

baccalaureate subjects, there was no difference in the two 

groups' ability to derive a nursing diagnosis as measured 

by Gaul's (1978) simulated patient case study. 

3. There was no significant relationship between 

the ability to derive nursing diagnoses and to think crit

ically. 

4. Discriminating cues, those ~ues to which the 

subjects assigned the highest value on a Likert scale, were 

the basis for the nursing diagnoses which were derived from 

both Matthew's (1978) and Gaul's (1978) simulated case 

studies. 

The findings from these studies demonstrated the 

absence of defining attributes for those nursing diagnoses 

studied. The finding of the Critical Thinking Study, in 

which only half of the possible nursing diagnoses were 

identified, was consistent with the findings of Aspinall's 

(1976, 1977) studies of nurses' diagnostic abilities. 

Logical Reasoning 

According to Black (1946), logic can be briefly 

defined as the study of reasoning. Kneller (1956) stated 
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that logic is not the study of the actual process of rea

soning but an examination of the products of reasoning. 

The products of reasoning are expressed in words, proposi

tions and arguments. Reasoning is the cognitive progres

sion from one or more given propositions to a proposition 

different from those given (Rescher 1964). 

· To reason is to infer. Inference is by definition, 

the act of drawing a conclusion from premises or data 

(Searles 1968). Logical reasoning rests upon certain rela

tions which hold between propositions (Chapman and Henle 

1933). Beach (1970) stated that an inference is a claim 

that a relation of identity has been validly established 

between the conditions represented by the premises and the 

conclusion. According to Cohen and Nagel (1934): 

The fundamental task of logic is the study of 
those objective relations between proposi
tions which condition the validity of the 
inference by which we pass from premises to 
conclusions (p. 110). 

Larrabee (1945) stated that inference is a process which 

people may do well or poorly, "depending upon the logical 

capacity of the one who does the inferring" (p. 90). 

The basic logical unit, the proposition, is a 

statement asserting a relationship between two or more con

cepts. An argument, in the logical sense, is any group of 

propositions of which one is claimed to follow from the 
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others. Argument, then, may be understood as that form of 

discourse wherein inference takes place (Chapman and Henle 

1933). 

The distinction between two types of arguments, 

deductive and inductive, is one of the fundamental con

cepts of logic. An argument that claims to provide con

clusive evidence for its conclusion is called a deductive 

argument. In contrast, an inductive argument claims simply 

to provide some grounds for the conclusion, that is, to 

furnish good reasons for accepting the conclusion without 

providing conclusive evidence (Rescher 1964). The follow

ing illustrates both deductive and inductive arguments 

(Salmon 1963): 

Deductive: 

Inductive: 

Every mammal has a heart. 

All humans are mammals 

Every human has a heart. 

Every human that has ever been 

observed has had a heart . 

. ·. Every human has a heart. 

Deductive and inductive arguments are sometimes character

ized and distinguished from one another in terms of the 

relative generality of their premises and conclusions. 

Induction is a type of argument in which one argues from 

the particular to the universal, from the individual to 

the general. A deductive argument proceeds from the 
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general to the individual, the universal to the particular 

(Copi 1961). 

Deduction 

Deductive logic is the science of the norms and 

principles of valid inference (Searles 1968). Every deduc

tive argument is either valid or invalid. When the pre

mises of a deductive argument are sufficient to guarantee 

the conclusion, the argument is said to be valid. If the 

premises are not of themselves entirely sufficient to 

establish the conclusion, the argument is invalid (Cohen 

and Nagel 1934). It is the task of deductive logic to 

clarify the nature of the relation between premises and 

conclusions in valid arguments, thus enabling one to dis

criminate valid from invalid deductions (Copi 1961). 

The validity of deductive arguments is determined 

by their logical form, by the relation between the premises 

and the conclusion, not by the content of the propositions 

comprising the argument. To state that a deductive argu

ment is valid is to infer that the premises are related to 

the conclusion in such a way that the conclusion must be 

true if the premises are true. The term "sound" is intro

duced to characterize a valid argument all of whose pre

mises are true. Clearly the conclusion of a sound argument 

. is true. A deductive argument fails to establish the truth 
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of its conclusion if it is unsound, which means either 

that it is not valid or that not all of its premises are 

true (Copi 1961). To test the truth or falsehood of 

premises is the task of science in general, as premises 

may deal with any subject matter (Copi 1961). Validity 

is a property of arguments, truth is a property of individ

ual propositions. 

The Proposition 

All propositions either assert or deny something 

of something else (Cohen and Nagel 1934). That about which 

the assertion is made is called the "subject,n that which 

is asserted about the subject is called the "predicate." 

The subject and predicate are called the terms of the 

proposition. The two terms are united within the proposi

tion by the use of the "copula," which is always some form 

of the verb "to be" (Cohen and Nagel 1934). 

The analysis of propositions is undertaken for the 

purpose of discovering what inferences may be validly drawn 

from them. Types of propositions may be distinguished. 

The categorical proposition, as previously described, is 

a simple form of assertion or denial, and consists of 

(1) a quantifier, (2) a subject term, (3) a copula, and 

(4) a predicate term. Compound propositions, of which 

there are four types, may be divided into two or more 
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simple propositions (Searles 1968). As Sarbin, Taft, and 

Bailey (1960) "in the interests of simplicity" (p. 52) 

organized their work around the categorical syllogism, 

and thus the categorical proposition, this review is in 

like manner limited. 

Categorical propositions have been classified on 

the basis of their quality and their quantity (Searles 

1968). Quantity refers to the range of generality of the 

propositions and may be either (1) universal or (2) par

ticular. The quality of a proposition refers to a charac

teristic whereby it is either (1) affirmative or (2) nega

tive. Consequently, there are four forms of categorical 

propositions. Traditionally, each of these forms has been 

denoted by one of the first four vowels (Cohen and Nagel 

1934). The following illustrate categorical form: 

A: UNIVERSAL AFFIRMATIVE 

(Those that include all 
of their subjects within 
their predicates: 
All Sare P) 

I: PARTICULAR AFFIRMATIVE 

(Those that include 
some of their subjects 
within their predicates: 
Some Sare P) 

E: UNIVERSAL NEGATIVE 

(Those that exclude 
all of their subjects 
from their predicates: 
No Sare P) 

0: PARTICULAR NEGATIVE 

(Those that exclude 
some of their subjects 
from their predicates: 
(Some Sis not P) 

Source: Rescher 1964, p. 113. 
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The meaning of a categorical proposition can be 

further explained by utilizing a technical term, that term 

being "distribution." The term distribution relates to 

whether the subject and predicate terms refer to an entire 

class or to only part of a class. When a term is distri

buted, reference is made to all members of the class 

designated by that term. When a term is undistributed, 

reference is made to only a part of the members of that 

class designated by the term (Cohen and Nagel 1934). 

An examination of the distribution of terms reveals 

that universal propositions distribute the subject, whereas 

_particular propositions do not. The predicate, however, is 

distributed in negative propositions, but undistributed in 

affirmative ones. Cohen and Nagel (1934) stated that the 

concept of distribution of terms plays an important part in 

traditional logic, and is the fundamental idea in the theory 

of the syllogism. The following illustrates the distribu

tion of terms in categorical propositions: 

Form of Distribution 
Proposition Subject (S) Predicate (P) 

A: All s is P. Yes No 

E: No s is P. Yes Yes 

I : Some s is P. No No 

0: Some s is not P. No Yes 

Source: Rescher 1964, p. 117 
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An inference is said to be immediate when a propo

sition is inferred from a single other proposition. The 

inference is mediate when at least two propositions are 

required in the premises (Cohen and Nagel 1934). An exam

ple of mediate inference is found in the syllogism, the 

exemplar of deductive logic. For example: 

All M 1s P 

All Sis M 

All Sis P 

The Categorical Syllogism 

A syllogism is a deductive argument in which a con

clusion is inferred from two premises. A categorical syl

logism is a deductive argument consisting of three 

categorical propositions in which the conclusion is such 

that it could not possibly be obtained from either of the 

premises alone. A valid syllogism has only three different 

terms, by which there follows from the relation of major 

and minor terms to the middle term, a logical conclusion 

(Cohen and Nagel 1934). 

If a categorical syllogism is to be valid, the two 

terms occurring in the conclusion must not occur together 

in either one of the premises but rather, each of the 

premises must link these two terms to some third term. The 

third term, which is common to both of the premises, is 
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called the middle term of the syllogism. The subject of 

the conclusion, which also occurs in one of the premises, 

is called the minor term, and the predicate of the con

clusion, which occurs in the other premise, is called the 

major term. The premises containing minor terms and 

major terms are referred to respectively as minor premises 

and major premises. When the syllogism is arranged as 

follows: 

Major premise 

Minor uremise 

. · .Conclusion 

it is said to be in standard form (Cohen and Nagel 1934; 

Copi 1961; Searles 1968). 

It has been argued that one does not use syllogisms 

in ordinary discourse or casual communication. Indeed, 

conversation would be dull if people were to order their 

discourse in the monotonous form of stereotyped premises 

followed by valid conclusions. Yet upon analysis of 

ordinary conversation, that which makes assertions and 

then seeks to follow with justifying premises; such dis

cussion, when clearly formulated, will take the form of an 

argument with a conclusion. The conclusion will be sup

ported by the premise or premises offered as the evidence 

for the conclusion (Cohen and Nagel 1934; Searles 1968). 
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From the logical point of view, the form of a syllo

gistic argument is its most imp or tan t aspect. "The validity 

or invalidity of a categorical syllogism depends exclusively 

on its form and is completely independent of its specific 

content or subject matter" (Copi 1961, p. 173). If a given 

syllogism is valid, any other syllogism of the same form 

will also be valid. In addition, if a syllogism is invalid, 

any other syllogism of the same form will also be invalid 

(Copi 1961). 

Certain conditions must exist within the syllogism 

in order for the argument to be valid. A more effective 

method of testing arguments for validity other than using 

a list of valid forms or deriving illustrative analogies, 

such as Venn diagrams, is to use a set of rules or axioms 

which serve to identify valid forms. Cohen and Nagel 

(1934) stated that analysis of the syllogism as a form of 

inference in which a connection between two terms may be 

asserted because of their relations to a common third term, 

may enable one to nseen that the given axioms do in fact 

express the conditions of validity. They further point 

out that such "seeing" must not be mistaken for proof. 

Since the axioms are principles of logic, we 
touch upon a fundamental characteristic of 
logical principles: not all logical principles 
can be demonstrated logically, since the demon
stration must itself employ some principles of 
logic (Cohen and Nagel 1934, p. 79). 
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The axioms or rules of the categorical syllogism 

fall into two sets, those which deal with the quantity or 

distribution of terms, and those which deal with the qual

ity of the propositions. 

Axioms of Quantity 

1. The middle term must be distributed at 
least once. 

2. No term may be distributed in the conclu
sion which is not distributed in the pre
mises. 

·Axioms of Quality 

3. If both premises are negative, there is 
no conclusion. 

4. If one premise is negative, the conclu
sion must be negative. 

5. If neither premise is negative, the con
clusion must be affirmative. 

Source: Cohen and Nagel 1934, p. 79 

The rules or axioms here presented are intended to apply 

only to standard form categorical syllogisms. Within this 

area they provide an adequate test for the validity of any 

argument. If a standard form categorical syllogism vio-

lates any of these rules, it is invalid, if it conforms to 

all of them, it is valid (Copi 1961). 

Set Theory 

Symbolic logic and set theory constitute a com

paratively recent development in the field of logic. New 

types of inference, based primarily on analysis of compound 
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deductive arguments, have been developed within the past 

century. All of syllogistic logic may be subsumed within 

the logical theory of sets (Rescher 1964). Because of the 

extensive use of symbols as well as the technical, mathe

matical methods of manipulating the symbols, the term 

symbolic logic is appropriate. 

Quine (1969) called set theory the mathematics of 

classes. According to Feinstein (1957), set theory deals 

with classes of objects rather than with single objects. 

Set theory deals with the relations that occur among the 

various classes. As a set is a collection of objects or 

elements all having some common defined property, a single 

object can be a member of many sets (Feinstein 1967). 

Within a set many divisions called subsets may exist. 

Each subset is itself a set, having both its own charac

teristic properties as well as the characteristic property 

of the parent set. Thus, the set of logical arguments 

can be divided into two subsets, induction and deduction. 

Sets are always considered within a frame of 

reference known as a universe (Hanna and Saber 1971). The 

universe of patients with an acute myocardial infarction 

contains a set of patients with nausea and vomiting, a 

set with chest pain and a set with jaw pain, in addition 

to many others. 
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Since sets are not individual objects, they are not 

subject to the same mathematical manipulations, the addi

tion, subtraction, multiplication and division, that are 

used in the conventional algebra of numbers (Hanna and 

Saber 1971). The algebra of sets is called Boolean alge

bra and the fundamental set operations may be illustrated 

pictorially by use of Venn diagrams (Quine 1972). Accord

ing to Feinstein (1967) the object of Venn diagrams is to 

portray qualities rather than quantities. 

The three main operations performed on sets in 

Boolean algebra are union, intersection, and complementa

tion or negation (Feinstein 1967). The operation of union 

forms a new set which joins the contents of two existing 

sets. Thus the newly formed set C is one which contains 

all the elements of both contributing sets A and B. 

The operation of intersection forms a new set by 

the overlap of set A and set B, and consists only of those 

elements which set A and set B have in common (Hanna and 

Saber 1971). For example, the set of patients (A) with 

clinical evidence of diabetes mellitus and the set of 

patients (B) in a comatose state are overlapping sets. 

Some patients belong to A but not B, some belong to B but 

not A, and some belong to both. Two sets are said 
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to overlap if they have at least one member in common 

(Rescher 1964). 

The complement of a set consists of all the objects 

in the universe that do not belong to that set. Thus in a 

universe composed of all patients who complain of sore 

throats, the complement of the set is all patients without 

the complaint of sore throats (Feinstein 1967). 

The use of sets and logic as a systematic approach 

to the processing of clinical information is described and 

advocated by Feinstein (1967). According to Feinstein 

(1967) Boolean algebra and Venn diagrams represent "a per

fect intellectual mechanism for classifying overlap. 

an ideal way to distinguish multiple properties that could 

be present or absent, alone or in combination" (p. 10). 

The properties used in the characterizations supported by 

Feinstein may be qualitative and need not be numerical in 

dimension. He believed that a formal mathematical struc

ture could be established for the clinical reasoning pro

cess applied in the deductive logic of diagnosis 

(Feinstein 1967). 

Gebbie and Lavin (1975) addressed Feinstein's dis

cussion of the classification of disease manifestations, 

pointing out the critical and distinctive feature of the 

overlap of clinical manifestations. They acknowledged that 



72 

the field of nursing diagnosis shares the classification 

problems which Feinstein 11 identifies and to some extent 

solves" (Gebbie and Lavin 1975, p. 38). 

Feinstein took issue with the more frequent appli

cation of, or attempts to apply, probability theory to the 

diagnostic process. It is not appropriate for most clini

cal situations (Feinstein 1967). Bayes' theorem, a con

cept of inverse probability, has been applied to the field 

of medical diagnosis, in a manner necessarily assuming the 

existence of mutually exclusive classes and an exhaustive 

set of diagnoses (Bruce and Yarnall 1966). 

To apply the Bayesian concept in general 
clinical diagnosis requires assumptions about 
nature that are incompatible with realistic 
clinical activities. The types of different 
variables in the Bayesian diagnostic calcu
lations can be obtained only if clinicians 
ignore the epidemiologic realities of human 
ailments (Feinstein 1967, p. 372). 

Feinstein (1967) stated that the "intellectual 

technology" of clinical reasoning has not received the same 

attention given to the development of inanimate methods 

of observing and assessing tangible materials. He urged 

his colleagues to begin research in the field of clinical 

judgment, and anticipated a future when clinicians, by use 

of the formal principles of logical thought "will be intel

lectually equipped to regard clinical reasoning as a 
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deliberate ... exercise of the human mind, not as a nebu

lous act of intuition" (Feinstein 1967, p. 377). 

Logical Reasoning in the Field 
of Nursing Education 

If nurses collectively are ever to evolve into a 

body of rational thinkers, nursing educators must neces

sarily play a central role in that process. It has been 

stated (Kelly 1966; Gordon 1972; Aspinall 1976) that the 

improvement and development of nurses' inferential reason

ing abilities begins with nursing educators. Educators 

must first be cognizant of the nurses' requirements in 

inferential tasks, and subsequently increase efforts to 

strengthen students' reasoning skills, if indeed, nurses 

are to operate on a basis of rationality rather than intui

tion (Kelly 1966; Hammond 1966; Aspinall 1976). 

It is the logic of science, once learned and 

individualized, not emotion or intuition, that enables 

the nurse to seek verification of inferences and observa

tions, to identify and consider possible options, and to 

make appropriate decisions (Gortner 1974). 

It (reason) is the main tool in formulating 
hypotheses, in judging the correctness of 
ideas ... and deciding what observations 
to make, in assessing the evidence and 
interpreting new facts (Beveridge 1950, 
p. 122). 
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Black (1946) viewed logic as the art of improving reason

ing and the science of the conditions to which this art 

must conform. He stated that reasoning is as natural and 

familiar a process as breathing, yet one may reason without 

being able to do so as well as could be desired (Black 

1946). As Little and Carnevali (1976) stated, "the poor 

diagnostician may have an adequate number and variety of 

concepts but construct them so ambiguously or inaccurately 

as to make them dangerous" (p. 87). In a statement clearly 

applicable to the realm of nursing diagnosis, Beveridge 

(1950) indicated that the most common characteristic of 

trained rational thinkers is that they do not jump to con

clusions on insufficient evidence as those untrained are 

inclined to do. 

Evidence of concern regarding the lack of effort 

and progress made in the description of or incorporation 

into clinical curricula, of reasoning processes, is present 

to some extent among physicians. Warner (1961) noted the 

rapid advances being made in the development of new and 

improved methods for acquiring patient data. He observed 

that similar progress has not been made in "analyzing and 

improving the logical process by which a diagnosis is 

deduced from this information'' (Warner 1961, p. 177). 

Ledley and Lusted (1959) have studied and published 
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methods of increasing understanding of the reasoning 

foundations of medical diagnosis. Feinstein (1967) stated 

that clinicians will not be motivated sufficiently to im

prove basic clinical observations until scientific proce

dures and purposes for clinical reasoning are established. 

A review of nursing education literature revealed 

nothing relating principles of logical reasoning to 

clinical practice. Considering the universe of nursing 

research, only a small segment has been related to the 

topic of clinical reasoning or inference. The focus of 

nursing research in itself serves as one index of priori

ties within the field of nursing. In fact, one might 

question whether a premium is actually placed on reasoning 

skills in nurses, by nurses. 

Nursing research findings indicate a marked in

ability on the part of nurses to accurately ascertain the 

state of a given patient or to provide a logical rationale 

for the particular diagnosis formulated (Hammond et al. 

1966b, 1966c; Aspinall 1976, 1977). Aspinall (1976) con

curred with Hammond (1966) that nurses are still being 

taught to act, not think. According to Mallick (1977), 

nursing knowledge is taught within a '1 things-to-know-and

things-to-do" (p. 246) framework rather than within the 

context of the nursing process, thus causing students to 
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be ill prepared to problem-solve in clinical situations. 

There is a level of scientific accountability within the 

field of nursing education which has yet to be attained by 

the educators themselves. 

Summary 

The inferential process of nursing diagnosis has 

been explored and discussed throughout this chapter. 

Researchers have established that the diagnostic process 

is cognitively complex. It is a process requiring an ade

quate framework of theoretical knowledge as well as a cog

nitive system enabling the nurse to rationally process 

the clinically occurring signs and symptoms. Studies have 

demonstrated that nurses overall, lack accuracy and preci

sion in the process of nursing diagnosis. Deductive logic, 

regarded since antiquity as the science of valid inference, 

was discussed and presented, as it provides tools for the 

analysis of clinical inferences. And finally, a discussion 

of the status of logical reasoning within the field of 

nursing education was presented. 



CHAPTER III 

PROCEDURE FOR COLLECTION AND 
TREATMENT OF DATA 

A correlational study was conducted using a simu

lated case study and the Logical Reasoning Test (Hertzka 

and Guilford 1955) as the method of obtaining data. The 

primary purpose of the study was to determine the degrees 

of relationship between nurses' logical reasoning ability 

and the ability to formulate valid nursing diagnoses. The 

correlational study permitted the measurement of these com-

·plex variables and their relationships in a realistic set

ting (Issac and Michael 1971). 

Setting 

The study was conducted in a University which con

tains a graduate school of nursing. The clinical campus 

was located ina metroplex of over one million persons in 

the southwestern United States. Classroom facilities 

within the school were used to accommodate students during 

the process of data collection. Prior to the collection of 

data, agency permission to conduct the study was obtained 

from the school of nursing ( appendix A). 

77 
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Population and Sample 

The population for the study was comprised of 

approximately five hundred students within the College of 

Nursing. Subjects were selected from the population by 

means of purposive sampling. Kerlinger (1973) defined 

this type of nonprobability sampling as being characterized 

by the use of judgment and a deliberate effort to obtain 

representative samples by including presumably typical 

areas or groups in the sample. The sample was comprised 

of seventy-two subjects who were enrolled in the University's 

Master's level nursing program. 

Protection of Human Subjects 

Written permission to conduct the study was obtained 

from the Texas Woman's University Human Research Committee 

prior to its initiation (appendix B). Subjects were in

formed of the purpose and methodology by means of a written 

explanation provided by the researcher (appendix C). All 

subjects consenting to participate in the study signed a 

consent form stating they understood their involvement, 

including possible inherent risks and benefits, and that 

they agreed to participate (appendix D). In order to ensure 

anonymity, no names were requested on the answer sheets. 

The subjects' answer sheets were coded by the assignment 
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of a different number for each subject. Upon request, 

group scores were made available to individual subjects. 

No individual scores were released. Subjects' responses 

were known only to the researcher, thus assuring confi

dentiality of the test scores. 

Tools 

The tools used in this study were the simulated 

Patient Situation Questionnaire and the Logical Reasoning 

Test. The instrument utilized to determine ability to 

formulate valid nursing diagnoses was a simulated Patient 

Situation Questionnaire developed by the researcher (appen

dix E). The initial component of the questionnaire con

sisted of demographic data. In order to describe the 

sample, the following information was elicited: age, 

length of time employed in nursing practice, area of clini

cal specialization selected for study in graduate school, 

length of time previously employed in that specialty area, 

date of admission to the graduate school, and full-time or 

part-time student status. 

Because nursing diagnosis is an inferential pro

cess, a section of the questionnaire consisted of infer

ences patterned from inference test items included in the 

Watson-Glaser Critical Thinking Appraisal (1964). Respon

dents were asked to examine each inference separately, 



80 

and utilize data provided in the accompanying patient case 

study, to make a decision as to its degree of truth or 

falsity. Content validity was determined by the researcher 

on the basis of agreement with at least two out of three 

medical or nursing textbooks. 

Based on the data provided in the case study, the 

subjects were then requested to determine the most probable 

nursing diagnosis. For the purpose of providing guidelines 

and clarity, a definition of nursing diagnosis by Mundinger 

and Jauron (1975), different from the study's theoretical 

definition, was provided to the respondents. According to 

Hardy (1974), concepts may have both a theoretical defini

tion and an operational definition. The theoretical 

definition gives meaning to the terms in context of the 

theory of conceptual framework. The operational definition 

in this case, informed respondents how the concept of nurs

ing diagnosis was linked to the concrete situation of the 

patient case study. Parameters delimiting those diagnoses 

which were accepted were established by the researcher and 

validated by agreement with at least two out of three 

medical or nursing textbooks. Diagnoses which were con

sidered acceptable included only such items as acute res

piratory distress, ventilation-perfusion defect, impaired 

oxygen transport, respiratory failure, hypoxemia or 
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pulmonary edema. Diagnoses such as congestive heart 

failure, myocardial infarction, or pulmonary embolism were 

not accepted, based on the same process of validation. 

The test was timed and ten minutes were allotted to com

plete the inferences and to supply a nursing diagnosis. 

At that point time was called, and an additional minute 

was allotted for the purpose of completing the last item 

on the questionnaire. Five minutes were allotted for com

pletion of the demographic data section, the reading of 

test instructions and the narrative case study. 

The instrument used to measure logical reasoning 

·ability was the Logical Reasoning Test (Hertzka and Guil

ford 1955). This standardized test, according to the 

authors, may be described as evaluating sensitivity to 

logical relationships in the testing of the correctness 

or incorrectness of a conclusion. The test consists of 

forty formal syllogisms separated into two comparable parts 

of twenty items. In order to require as little of the 

subjects' time as possible, only the first part of twenty 

items was administered. Each item presented two proposi

tions and required the subject to choose from among four 

alternatives, the logically correct conclusion. Norms 

were given in terms of centile ranks equivalent to raw 

scores tabulated from a norm sample of five hundred college 
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students. In accordance with directions accompanying the 

testing material (appendix F), ten minutes were allotted 

for the completion of the twenty items. Three minutes 

were allotted for reading of the instructions. 

A pilot study was conducted with a group of seven 

Master's level nurses in order to clarify directions for 

the data collection procedure. As a result of the pilot 

study, some directions were rephrased to ensure clarity. 

In addition, two of the original fifteen inference items 

were deleted due to a lack of understanding by the pilot 

subjects, of the meaning of the items. 

Data Collection 

The data were collected by means of the simulated 

Patient Situation Questionnaire and the Logical Reasoning 

Test. The Patient Situation Questionnaire was administered 

prior to the Logical Reasoning Test. At the conclusion of 

each testing period, the researcher requested that the sub

jects avoid any discussion of the study or of the instru

ments that were utilized during the data collection. The 

testing sessions required for data collection occurred 

during a period of time extending from September 20, 1978 

to September 28, 1978. 

Three sets of raw scores were produced in the data 

collection. The scoring formula used for the twenty logical 
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reasoning items was that suggested by the manual provided 

with the testing material. That is, the number of right 

answers plus one-fourth of the items not answered (either 

omitted or not attempted) were calculated. This formula 

corrects for guessing without running the danger of negative 

scores (Hertzka and Guilford 1955). A value of one was 

assigned each of the thirteen inference items from the 

Patient Situation Questionnaire. Thus, a score of thirteen 

was possible. Items not attempted on the inference section 

were counted as being wrong. However, if it appeared the 

subject did not finish the section (if three or more of 

the last items were not answered), that test was discarded. 

Nursing diagnoses were considered either right or wrong, 

dependent on predetermined criteria. 

Treatment of Data 

Demographic data were analyzed and interpreted 

with descriptive statistics. A frequency distribution 

was used to portray scores from the inference items of 

the Patient Situation Questionnaire and the Logical 

Reasoning Test. Nurses' logical reasoning ability was 

compared to college level performance norms. Question

naire inference scores were correlated with the Logical 

Reasoning scores by means of the Spearman rank correlation 

coefficient. Finally, respondents' nursing diagnoses were 
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correlated with each of the above test scores by calcu

lating the point biserial correlation coefficient. Thus, 

the three variables were correlated with each other and 

degrees of relationship determined. 

Summary 

Chapter III has presented the methodology which 

was utilized in this study. The results of the data 

analysis, including tables and descriptive explanation, 

appear in Chapter IV. 



CHAPTER IV 

ANALYSIS OF DATA 

A correlational study was conducted to determine 

the relationship between nursing diagnosis and logical 

reasoning. Seventy-two Master's level nursing students 

participated as subjects in the investigation. Data col

lected from the subjects by means of a simulated Patient 

Situation Questionnaire and the Logical Reasoning Test 

(Hertzka and Guilford 1955) are presented and interpreted 

in this chapter. Significant findings are presented in 

terms of the subjects' performance as a unit, as well as 

performances by area of clinical specialization in the 

graduate school. 

Description of the Sample 

The sample consisted of seventy-two Master's level 

nursing students, forty-one full time students, and thirty

one part time students. The subjects, divided by area of 

clinical specialization included thirty-seven medical surgi

cal students, seventeen community health students, nine 

maternal child health students, and nine students in the 

psychiatric mental health specialty area. The average age 
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of the subjects was thirty-one, with the range being from 

· twenty-three years to fifty-seven years. The average 

length of time spent in nursing practice was seven years, 

with the range being from one year to twenty-five years. 

The average length of time previously employed in the area 

of clinical specialization selected for graduate study was 

four years, with a range existing from zero to twelve 

years. 

Presentation of Simulated Patient 
Questionnaire Scores of 

the Subjects 

A simulated Patient Situation Questionnaire (appen

dix E) was developed by the researcher in order to determine 

nurses' ability to fo~mulate a valid nursing diagnosis. 

Because nursing diagnosis is an inferential reasoning pro

cess, a section of the questionnaire, following the narra

tive case study, consisted of clinical inference items 

patterned from inference test items included in the Watson

Glaser Critical Thinking Appraisal (1964). Respondents were 

asked to examine each inference separately, and make a 

decision as to its degree of truth or falsity. 

The subjects' performances on the thirteen clinical 

inference items, by mean and standard deviation are dis

played in Table 1. 



Group of 
Subjects 

Entire Sample 

Community Health 

Maternal Child 
Health 

Medical Surgical 

Psychiatric Mental 
Health 
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TABLE 1 

SUBJECTS' SCORES ON THE CLINICAL 
INFERENCE ITEMS 

N Mean 

72 6.36 

17 5.94 

9 6.11 

37 6. 72 

9 5.88 

S.D. 

1.80 

2.01 

2.14 

1.72 

1.36 

The medical surgical group, with a mean score of 6.72, 

constituted 51.4 percent of the entire sample. The mean 

performance of the subjects as a unit, 6.36, was higher 

than any of the remaining specialty groups. 

A frequency distribution of the correct responses 

to the thirteen clinical inference items by the subjects 

is portrayed in Table 2. The frequency of correct responses 

by percentages is also displayed. 

Following the clinical interence items, and based 

on the data provided in the case study, the subjects were 

requested to determine the most probable nursing diagnosis. 

For the purpose of providing guidelines and clarity, a 



Number of 
Items Correct 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

N = 72 
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TABLE 2 

FREQUENCY DISTRIBUTION OF CORRECT CLINICAL 
INFERENCE ITEMS BY PERCENTAGE 

f 

0 

1 

3 

7 

12 

14 

12 

13 

9 

1 

0 

0 

0 

% 

0 

1.4 

4.2 

9.7 

16.6 

19.4 

16.6 

18.1 

12.5 

1.4 

0 

0 

0 

definition of nursing diagnosis by Mundinger and Jauron 

(1975) was provided to the respondents. Parameters delimit

ing those diagnoses which were accepted as valid were 

established by the researcher and validated by agreement 

with at least two of three medical or nursing textbooks. 
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Diagnoses which were considered acceptable included such 

items as acute respiratory distress, impaired oxygen trans

port, respiratory failure, hypoxemia, or pulmonary edema. 

The nursing diagnoses recorded by the subjects were deter

mined by the preexisting parameters to be either right or 

wrong. 

The subjects' performances in formulating a valid 

nursing diagnosis are displayed in Table 3. 

TABLE 3 

SUBJECTS' PERFORMANCE IN FORMULATING A VALID 
NURSING DIAGNOSIS BY PERCENTAGE CORRECT 

Group of 
Subjects N % Correct 

Entire Sample 72 55.6 

Community Health 17 41.2 

Maternal Child Health 9 55.6 

Medical Surgical 37 64.9 

Psychiatric Mental Health 9 44.4 

Of the seventy-two subjects, three did not answer the last 

items on the questionnaire. The item requested the subjects 

to provide their nursing diagnosis for the patient pre

sented in the case study. According to the instructions 

accompanying the questionnaire, time was called and an extra 
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minute provided for answering the item. Time did not seem 

to be a factor in the absence of responses. One subject 

stated that additional time would have been helpful, 

" ... he [the patient] just has so many problems .. " 

Of the sixty-nine subjects providing written 

responses to the diagnosis item, thirty subjects, 44 per

cent of the sample, recorded medical diagnoses rather than 

nursing diagnoses. Eighty percent of those medical diag

noses were not valid. The remaining 56 percent of the 

subjects provided nursing diagnoses. Eighty-two percent 

of those responses were valid. 

Incorrect responses to the item ranged from hysteria 

causing dyspnea and anxiety, to pneumothorax, atelectasis, 

pulmonary embolus and myocardial infarction. The most 

common incorrect response was that of congestive heart 

failure. Twenty-two percent of the medical surgical sub

jects listed congestive heart failure as the nursing diag

nosis. Aside from being a medical diagnosis, the term 

congestive heart failure was unacceptable because of its 

imprecise nature. Congestive heart failure may be acute 

or chronic, compensated or uncompensated, and varies 

"considerably from one individual to another, depending on 

the nature of the cardiac disorder, the clinical status 

of the patient, and the factors that have led to its 
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occurrencen (Brunner and Suddarth 19 7 5, p. 390) . In 

addition, the term congestive heart failure does not 

necessarily acknowledge the underlying pulmonary patho

physiology demonstrated by the patient in the case study. 

According to Hurst et al. (1974), "the term congestive 

heart failure should not be used unless the congestion 

is of cardiac origin" (p. 417). 

Some inconsistencies were noted between the sub

jects' responses on the clinical inference items and the 

nursing diagnosis. For example, one subject indicated 

that the nursing diagnosis was "chest pain, rule out myo

cardial infarction." The same subject marked insufficient 

data for the item which read ''since being hospitalized, Mr. 

Williams has experienced chest pain." In another instance, 

the nursing diagnosis recorded was "severe restlessness and 

anxiety due to hypoxia," a valid nursing diagnosis. The 

same subject answered false to the item, "if one is rest

less, he is hypoxemic." The same subject answered insuf

ficient data to the item "restlessness is an indicator of 

hypoxemia.n 

Presentation of Logical Reasoning 
Scores of the Subjects 

The Logical Reasoning Test (Hertzka and Guilford 

1955), consisting of twenty formal syllogisms, was 
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administered to measure the subjects' logical reasoning 

ability. The subjects' performances by area of clinical 

specialization and by the sample as a unit are displayed 

in Table 4. The mean and standard deviation of the twenty 

possible correct items is presented. 

TABLE 4 

SUBJECTS' SCORES ON THE LOGICAL REASONING TEST 

Group of 
Subjects N Mean S.D. 

Entire Sample 72 13.2 2.85 

Community Health 17 12.5 2.14 

Maternal Child Health 9 14.6 3.02 

Medical Surgical 37 13.4 3.05 

Psychiatric Mental Health 9 12.6 2.79 

The mean score of the entire sample was only slightly lower 

than the national norm for college students established by 

Hertzka and Guilford (1955) from a sample of five hundred 

college students. 

A frequency distribution of correct responses to 

the twenty logical reasoning items is portrayed in Table 5. 

The table reveals a distribution slightly skewed toward the 

extremely high scores. This distribution may reflect a 

. greater than average willingness on the part of those 
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students confident in their logical reasoning ability to 

participate in the study. 

Number of 
Items Correct 

1 

2 

3 

4 

5 

> 5-6. 

> 6-7 

> 7-8 

> 8-9 

> 9-10 

>10-11 

>11-12 

>12-13 

>13-14 

>14-15 

>15-16 

>16-17 

>17-18 

>18-19 

>19-20 

N = 72 

TABLE 5 

FREQUENCY DISTRIBUTION OF CORRECT LOGICAL 
REASONING ITEMS BY PERCENTAGE 

f 

0 

0 

0 

0 

0 

1 

0 

0 

3 

3 

9 

11 

13 

10 

6 

5 

1 

6 

3 

1 

% 

0 

0 

0 

0 

0 

5 

0 

0 

15 

15 

45 

55 

65 

50 

30 

25 

5 

30 

15 

5 
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The Relationship Between Logical 
Reasoning artd Nursing Diagnosis 

The point biserial correlation coefficient was 

used to determine the degree of relationship between the 

nurses' ability to reason logically and to formulate a 

valid nursing diagnosis. The clinical inference items were 

correlated with the Logical Reasoning scores by means of 

the Spearman rank correlation coefficient. The subjects' 

nursing diagnoses were correlated with the clinical infer

ence scores by calculating the point biserial correlation 

coefficient. Thus, each of the three variables were corre

lated with each other and degrees of relationship determined. 

Sub Hypothesis 1 

There is no relationship between logical reasoning 

ability and the ability to formulate valid nursing diagno

ses. Correlations between the two variables are displayed 

in Table 6 according to the subjects' performances by area 

of clinical specialization and by the sample as a unit. 

The only statistically significant positive correlation 

between nurses' ability to reason logically and to formu

late a valid nursing diagnosis existed in the group of 

community health subjects. Among the sample as a whole, 

there was no significant relationship. The null hypothesis 

was accepted at the .01 level. 
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TABLE 6 

CORRELATION COEFFICIENT BETWEEN NURSES' ABILITY 
TO REASON LOGICALLY AND TO FORHULATE 

A VALID NURSING DIAGNOSIS 

Group of 
Subjects 

Entire Sample 

Community Health 

Maternal Child Health 

Medical Surgical 

Psychiatric Mental Health 

*p < • 05 
+ point biserial 

N 

72 

17 

9 

37 

9 

Correlation 
Coefficient+ 

.218 

.546 

.013 

.076 

.473 

Sub Hypothesis 2 

Significance 
Level 

.065 

.023* 

.973 

.652 

.198 

There is no relationship between logical reasoning 

ability and the ability to make valid clinical inferences. 

Correlations between logical reasoning and clinical infer

ential reasoning are displayed in Table 7 according to the 

subjects' performances by area of clinical specialization 

and by the sample as a unit. There was an overall statis

tically significant positive relationship between nurses' ' 

logical reasoning ability and clinical inferential reason

ing ability. The null hypothesis was rejected at the .01 

level of significance. 
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TABLE 7 

CORRELATION COEFFICIENT BETWEEN NURSES' 
LOGICAL REASONING ABILITY AND CLINICAL 

INFERENTIAL REASONING ABILITY 

Group of Correlation 
Subjects N Coefficient++ 

Entire Sample 72 .527 

Community Health 17 .308 

Maternal Child Health 9 .738 

Medical Surgical 37 .584 

Psychiatric Mental Health 9 .562 

*p < .OS 
**p < • 01 
++ Spearman rank 

Sub Hypothesis 3 

Significance 
Level 

.001** 

.229 

.023* 

.001** 

.115 

There is no relationship between the ability to 

make valid clinical inferences and the ability to formulate 

valid nursing diagnoses. Correlations between the nurses' 

clinical inferential reasoning ability and the ability to 

formulate valid nursing diagnoses are displayed in Table 8 

according to the subjects' performances of clinical special

ization and by the sample as a whole. The data analysis 

revealed no statistically significant correlations. The 

null hypothesis was accepted at the .01 level. 
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TABLE 8 

CORRELATION COEFFICIENT BETWEEN NURSES' 
CLINICAL INFERENTIAL REASONING ABILITY 

AND THE ABILITY TO FORMULATE 
A VALID NURSING DIAGNOSIS 

Group of 
Subjects N 

Correlation 
Coefficient+ 

Significance 
Level 

Entire Sample 

Community Health 

Maternal Child Health 

Medical Surgical 

Psychiatric Mental Health 

p < .01 
+ point biserial 

72 

17 

9 

37 

9 

.132 

.147 

.380 

.016 

-.097 

The Relationship Between Length of Time in 
Nursing Practice and Logical Reasoning, 

Nursing Diagnosis and Clinical 
Inferential Reasoning Ability 

.267 

.572 

.313 

.924 

.805 

The data analysis revealed no statistically signifi

cant correlations between length of time in nursing practice 

and logical reasoning, nursing diagnosis or clinical infer

ential reasoning ability in the sample as a whole. The same 

absence of a significant correlation was revealed among the 

community health, maternal child health, and psychiatric 

mental health specialty groups represented in the study. 

Among the medical surgical subjects, time in nursing 
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correlated with clinical inferential ability, Spearman's 

rho = • 3 4 6 ( p < • 0 5) . 

A statistically significant correlation was noted 

in the medical surgical group between time in the specialty 

area and performance on the clinical inference items, 

Spearman ' s rho = • 4 01 ( p < • 0 5 ) ( S i e g e 1 1 9 5 6 ) . There was 

no such correlation between length of time in a specialty 

area and clinical inferential ability among the entire 

sample as a unit nor among any of the remaining specialty 

areas. 

Summary of Findings 

Based on the data analysis of the study, the 

following findings were determined: 

1. There is no relationship between logical 

reasoning ability and the ability to formulate valid nurs

ing diagnoses 

2. There is a relationship between nurses' logical 

reasoning ability and clinical inferential reasoning ability 

3. There is no relationship between the ability 

to make valid clinical inferences and the ability to 

formulate valid nursing diagnoses 

4. There is no relationship between length of 

time in nursing practice and logical reasoning, nursing 



99 

diagnosis, or clinical inferential reasoning ability among 

the sample as a whole 

5. There is a relationship between length of time 

in the specialty area and clinical inferential reasoning 

ability among medical surgical subjects 

Summary 

Chapter IV has presented the analysis and statis

tical treatment of data collected from a sample of 

seventy-two Master's level nursing students. It had been 

hypothesized that there is no relationship between logical 

reasoning ability and the ability to formulate a valid 

nursing diagnosis. The null hypothesis was accepted at 

the .01 level of significance. It had been hypothesized 

that there is no relationship between logical reasoning 

ability and the ability to make valid clinical inferences. 

The null hypothesis was rejected at the .01 level of sig

nificance. Logical reasoning ability significantly corre

lated with clinical inferential reasoning ability in the 

subjects who participated in the study. It had been 

hypothesized that there is no relationship between the 

ability to make valid clinical inferences and the ability 

to formulate valid nursing diagnoses. The null hypothesis 

was accepted at the .01 level. The data analysis revealed 
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that there was no statistically significant correlation 

between length of time in nursing practice and logical 

reasoning, nursing diagnosis, or clinical inferential 

reasoning ability in the sample as a whole. Among the 

specialty groups, a significant correlation was noted in 

the medical surgical group between time in the specialty 

area and clinical inferential ability. The summary, con

clusions and recommendations of the study are provided 

in Chapter V. 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND 
RECOMMENDATIONS 

Summary 

This study was conducted to determine the relation

ship between nurses' logical reasoning ability and the 

ability to formulate a valid nursing diagnosis. The pur-

poses were to: (1) identify nurses' logical reasoning 

ability, (2) identify nurses' ability to formulate a valid 

nursing diagnosis, and (3) compare nurses' logical reasoning 

ability and ability to formulate a valid nursing diagnosis. 

The study was conducted in a University containing 

a graduate school of nursing. The clinical campus was 

located in a metroplex of over one million persons in the 

southwestern United States. The subjects in the investiga

tion were selected by means of purposive sampling. The 

sample consisted of seventy-two Master's level nursing 

students. Data were collected by means of a simulated 

Patient Situation Questionnaire and the Logical Reasoning 

Test (Hertzka and Guilford 1955). 

The Simulated Patient Situation Questionnaire, 

developed by the researcher, produced two sets of raw 
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scores. Because the literature indicates that nursing 

diagnosis is an inferential reasoning process, a section 

of the questionnaire, following the narrative case study 

consisted of clinical inference items patterned from infer

ence test items included in the Watson-Glaser Critical 

Thinking Appraisal (1964). Based on the data provided in 

the case study, the subjects were then requested to deter

mine the most probable nursing diagnosis. The nursing 

diagnoses recorded by the subjects were considered either 

right or wrong, based on parameters previously delimited 

by the researcher. Those parameters were validated by 

agreement with at least two or three medical or nursing 

textbooks. 

The instrument used to measure logical reasoning 

ability was the Logical Reasoning Test (Hertzka and Guil

ford 1955). The standardized tool, according to the 

authors, may be described as evaluating sensitivity to 

logical relationships in the testing of the correctness 

or incorrectness of a conclusion. The test consisted of 

forty formal syllogisms separated into two comparable parts 

of twenty items. Only Part I was administered to the sub

jects participating in the study. 

The point biserial coefficient was utilized to 

determine the degree of relationship between the nurses' 
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ability to reason logically and to formulate a valid nurs

ing diagnosis. The clinical inference items were correlated 

with the Logical Reasoning scores by means of the Spearman 

rank correlation coefficient. The subjects' nursing diag

noses were correlated with the clinical inference items by 

calculating the point biserial correlation coefficient. 

Thus, each of the three variables was correlated with each 

other and degrees of relationship determined. 

Conclusions 

Based on the results of the study, the following 

conclusions have been identified: 

1. Medical surgical subjects drew from clinical 

experience as well as inferential reasoning ability in 

completing the clinical inference items 

2. The absence of consistent nomenclature used 

to describe the domain of nursing practice was demonstrated 

3. The validity of clinical reasoning and nursing 

diagnosis depends on the consistency with which the avail

able language is used 

4. Without the presence of consistent nomenclature, 

there will be no consistent relationship between logical 

reasoning ability and nursing diagnosis 
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5. There is a failure among nurses to distinguish 

nursing diagnoses from medical diagnoses 

6. For some nurses being prepared at the Master's 

level, the focus of clinical nursing practice is disease 

oriented, in a manner more closely resembling a medical 

model than a nursing model 

7. The lack of clarity regarding the central focus 

of nursing practice will persist in the absence of nursing 

practice based on the use of nursing models and/or theory 

Recommendations 

The following recommendations are offered as a 

result of the study: 

1. The clinical inference items of the simulated 

Patient Situation Questionnaire could be revised to include 

items requiring less specialized clinical knowledge 

2. Clinical inference items could be developed for 

each area of clinical specialization and administered to 

appropriate subjects in a subsequent study 

3. A similar study could be conducted involving 

a larger sample 

4. A study could be conducted to determine the 

nature of logical fallacies existent in nurses' clinical 

inferential reasoning processes 
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5. Nursing diagnosis and clinical inference as 

a process involving logical inference should be incorpor

ated into formal nursing curricula 

6. Nursing models should be incorporated into 

formal nursing curricula 
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TEXAS WOMAN'S UNIVERSITY 
COLLEGE OF NURSING 

DENTON, TEXAS 

DALLAS CENTER HOUSTON CENTER 
1810 Inwood Road 
Dallas, Texas 75235 

1130 M.D. Anderson Blvd. 
Houston, Texas 77025 

AGENCY PERMISSION FOR CONDUCTING STUDY* 

THE ----------------------------------
GRANTS TO Carol Fatzer 

a student enrolled in a program of nursing leading to a Master's Degree at 
Texas Woman's University, the privilege of its facilities in order to 
study the following problem: 

The Relationship Between Logical Reasoning and Nursing 
Diagnosis 

The conditions mutually agreed upon are as follows: 

1. The agency -C-may.:): (may not) be identified in the final report. 

2. The names of consultative or administrative personnel in the 
agency .f.ma,4-·· (may not) be identified in the final report. 

3. The agency ,{~waalt:s}-(.does not want) a conference with the stu
dent when the report is completed. 

4. The agency is (willing) -~to allow the completed 
report to be circulated through interlibrary loan. 

5. Other: ----------------------------

Date 'ko hs --..:.;;...,;'---1..,1...&...:;;;.... _____ _ 

/ 

Signature of studen 

*Fill out and sign three copies to be distributed as follows: Original -.
Student; first copy - agency; second copy - T.W.U. College of Nursing. 

107 



APPENDIX B 

Human Research Committee Approval 



TEXAS WOMAN'S UNIVERSITY 

lluman Research Committee 

Name of Investigator: Carol Fatzer Center: Dallas 

Address: 4704 Aboott #110 Date: June 19, 

Dallas, Texas 75205 

Dear Ms. Fatzer: 

. The Relationship Between Logical Reasoning 
Your study entitled _a_nd_N_ur_s_1_·n_g.-_;;;D~i~a~g=n=o=s=i=s ______________ _ 

has been reviewed by a committee of the Human Research Revi ew Committee 

and it appears to meet our requirements in regard to protection of the 

individual's rights. 

Please be reminded that both the University and the Department 

of Health, Education and Welfare regulations require that written 

consents must be obtained from all human subjects in your studies. 

These forms must be kept on file by you. 

Furthermore, should your project change, another review by 

the Committee is required, according to DHEW regulations. 
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Dear Participant: 

Recent studies have shown that nursing diagnosis 

is a complex cognitive process. The purpose of this study 

is to determine the relationship between logical reasoning 

and nursing diagnosis. 

Two timed tests, each with a time allotment of ten 

minutes, will be administered. Directions for each of the 

tests are attached to them. If you have questions about what 

you are to do, please reread the directions and answer to 

the best of your ability. 

Please do not sign your name on the answer sheets. 

Your identity will not be revealed in the study. An abstract 

of the final research report will be available upon request 

after November 15, 1978. This information may be obtained 

by contacting me at 214/521-1947. 

If you agree to participate in this study by com

pleting the Patient Case Study and the Logical Reasoning 

Test, please read and sign the attached consent form. You 

are free to withdraw from the study at any time. 

Thank you for your assistance and cooperation. 

Carol Patzer 
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TEXAS WOMAN'S UNIVERSITY 

(Form A - Written presentation to subject) 

Consent to Act as a Subject for Research and Investigation: 

(The following information is to be read to or read by the subject) 

1. I hereby authorize Carol Fatzer ---------------------------(Name of person(s) who will perform procedure(s) 
or investigation(s) 

to perform the following procedure(s) or investigation(s): (Describe 
in detail). 

Administer the Logical Reasoning Test and the simulated Patient 
Situation Questionnaire. The procedures are described in 
detail in the accompanying information. 

2. The procedure of investigation listed in Paragraph 1 has been explained 
to me by Carol Fatzer 

(Name) 

3. I understand that the procedures or investigations described in Para
graph 1 involves the following possible risks or discomforts: 
(Describe in detail) 

The potential risks to subjects in this investigation include 
the possibility of improper release of test scores and possible 
confrontation with weaknesses in inferential reasoning abilities. 

4. I understand that the procedures and investigations described in 
Paragraph 1 have the following potential benefits to myself and/or 
others: 

There will probably be no direct benefit to subjects. It will, 
however, provide better understanding of nursing diagnosis and 
possible implications for alterations in educational programs of 
study. 

5. An offer to answer all of my questions regarding the study has been 
made. If alternative procedures are more advantageous to me, they 
have been explained. I understand that I may terminate my partici
pation in the study at any time. 

Subject's signature Date 
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(If the subject is a minor, or otherwise unable to sign, complete the 
following) . 

Subject is a minor (age ___ ), or is unable to sign because: 

Signatures (one required): 

Father Date 

Mother Date 

Guardian Date 
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Test Number 

DEMOGRAPHIC DATA 

A. Age 

B. Date of graduation from baccalaureate program 

C. Length of time employed in nursing practice 

D. Area of clinical specialization selected for study in 
graduate school: 

Medical-Surgical 

Maternal-Child Health 

Community Health 

Psychiatric-Mental 
Health 

E. Length of time previously employed in that specialty 
area 

F. Date of admission to this graduate school 

G. Student status: Full-Time Part-Time 

DIRECTIONS 

On the accompanying questionnaire, you will find a 

simulated patient situation presented in the form of a 

case study. From data presented in the case study, you 

will be asked to make several inferences, that is, conclu

sions or judgments drawn from data. Finally, you will be 

asked to indicate the most probable nursing diagnosis for 

that patient. For the purposes of this study, please refer 

to the definition of nursing diagnosis given on the follow

ing page. 
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NURSING DIAGNOSIS: . A statement of a patient probJ.em which 
is arrived at by making inferences from the collec
tion of data (Mundinger and Jauron 1975). 

As indicated, an inference is a conclusion or judg

ment drawn from data. Inferences and probabilities are 

inherent in nursing diagnoses. Following the case study, 

you will find thirteen inferences. You are to examine each 

inference separately, and make a decision as to its degree 

of truth or falsity. On the questionnaire, beside each 

inference, you will find spaces labeled T, PT, ID, PF, and 

F. For each inference, circle the appropriate label as 

follows: 

T -- if you think the inference is definitely TRUE; 
that it properly follows beyond a reasona~ 
doubt from the information given. 

PT -- if, in the light of the information given, you 
think the inference is PROBABLY TRUE; that there 
is better than an even chance that 1t is true. 

ID -- if you decide that there are INSUFFICIENT DATA; 
that you cannot tell from the information given 
whether the inference is likely to be true or 
false; if the information provides no basis for 
judging one way or the other. 

PF -- if, in the light of the information given, you 
think the inference is PROBABLY FALSE; that there 
is better than an even chance that 1t is false. 

F -- if you think the inference is definitely FALSE; 
that it is wrong, either because it misinterprets 
the information given, or because it contradicts 
known facts or necessary inferences from that 
information. 
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The following is an example of the type of test you 

will be taking: 

MICHAEL IS A 16 YEAR OLD, HIGH SCHOOL STUDENT ADMIT

TED TO THE EMERGENCY ROOM UNCONSCIOUS, WITH A STRONG FRUITY 
ODOR TO HIS BREATH. MICHAEL BEGAN VOMITING AND FAINTED THIS 
MORNING AT HOME. HE IS REPORTED TO HAVE HAD A BAD COLD ALL 
WEEK AND HAS EATEN VERY LITTLE IN THE PAST TWO DAYS. HIS BP 
IS 88/62, PULSE 122/MINUTE. MICHAEL'S PARENTS STATE THAT HE 
HAS ALWAYS BEEN IN GOOD HEALTH. HIS MATERNAL GRANDMOTHER IS 

REPORTED TO HAVE BEEN A DIABETIC. 

1. 

2. 

3. 

4. 

5. 

.µ 
C 
Q) 

·r-l 
:>, 0 :>, 

r-1 ·r-l r-1 
..0 4-1 ..0 
res 4-1 res a, Q) 

Q) ..0 Q) ::3 res ..0 C/l C/l 
::3 0 ::3 C/l .µ 0 r-1 r-1 
)..f )..f )..f C res )..f res res 
8 P-4 8 HQ P-4 rx.. ti..i 

Tachycardia is a compensatory 
mechanism. @ PT ID PF F 

Michael's skin is cool and 
clammy. T PT ID @ F 

Michael is a poor student. T PT @ PF F 

Michael is most probably in a state 
of metabolic alkalosis. T PT ID PF © 
Michael's respirations are rapid 
and deep. T § ID PF F 

PROCEED ON TO THE CASE STUDY. Following this initial five 
minute period allotted for reading directions and the case 
study, you will be allowed ten minutes to complete the 
inferences and provide your nursing diagnosis. At that 
point, time will be called. If you have not recorded a 
nursing diagnosis at that time, an additional minute will 
be allotted for the purpose of completing the last item on 
the questionnaire. You may turn to the case study as needed. 
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Test Number 

CASE STUDY 

MR. WILLIAMS, A 59 YEAR OLD SALES CLERK, IS ADMITTED 
TO A GENERAL MEDICAL WARD OF YOUR HOSPITAL WITH COMPLAINTS 
OF COUGH, FEVER, AND INCREASING DYSPNEA. HE HAS HAD A 
SEVERE COLD FOR THE PAST WEEK, AND ALTHOUGH HE HAS NOT 
MISSED WORK, HE HAS BEEN UNABLE TO LIE DOWN AT NIGHT. HE 
HAS PROGRESSED FROM ONE PILLOW TO TWO AND FINALLY HAD TO 
REMAIN IN AN UPRIGHT POSITION THE NIGHT PRIOR TO ADMISSION. 
TODAY, FOLLOWING EXAMINATION BY HIS PHYSICIAN AND EVALUATION 
OF A CHEST X-RAY, HE WAS ADMITTED WITH A MEDICAL DIAGNOSIS 
OF LEFT LOWER LOBE PNEUMONIA. MR. WILLIAMS HAS A HISTORY OF 
HYPERTENSION AND REPEATED EPISODES OF BRONCHITIS. PREVIOUS 
RADIOLOGICAL EXAMS HAVE REVEALED CARDIOMEGALY AND CHANGES 
COMPATIBLE WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE. FIVE 
YEARS AGO, MR. WILLIAMS SUSTAINED A MYOCARDIAL INFARCTION. 
HE HAS BEEN A HEAVY SMOKER, BUT OVER THE LAST YEAR HAS CUT 
DOWN TO LESS THAN ONE PACK PER DAY. 

ON ADMISSION, MR. WILLIAMS IS A MODERATELY OBESE, 
POLITE, WHITE ivIALE APPEARING HIS STATED AGE. DURING THE 
INITIAL CONVERSATION, HE REMARKS THAT ALTHOUGH HE DOESN'T 
KNOW WHY, HE HAS ALWAYS BEEN AFRAID OF HOSPITALS. HE IS 
MILDLY DYSPNEIC AND BECOMES MORE SO ON SLIGHT EXERTION 
(CHANGES INTO PAJAMAS). ONCE SETTLED INTO BED, IN AN UP-
RIGHT POSITION, INITIAL VITAL SIGNS ARE: BP 178/94, PULSE 
IS 96 AND REGULAR, AND HIS TEMPERATURE IS 101.6. 

AS YOU COME ON NIGHT DUTY AT 11:00 P.M., THE EVENING 
NURSE MAKES THE ABOVE INFORMATION AVAILABLE TO YOU. SHE 
ALSO REPORTS THAT ALTHOUGH MR. WILLIAMS IS STILL DYSPNEIC, 
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HE APPEARS SOMEWHAT RELIEVED FOLLOWING CONTINUOUS OXYGEN 
THERAPY. 

AT 3: 30 A.M., HIS CALL LIGHT SUMMONS YOU TO THE 
ROOM. YOU FIND HIM CYANOTIC, DIAPHORETIC, AND REPEATEDLY 
MUMBLING "HELP ME." HIS SKIN FEELS CLAMMY, HE IS THRASHING 
ABOUT IN THE BED AND ONE LEG IS HANGING OFF THE BED AS IF 
HE HAS ATTEMPTED TO GET OUT OF BED. RESPIRATIONS ARE RAPID, 
LP.BORED AND SHALLOW, 34/MINUTE. HIS PULSE RATE IS 112/ 
MINUTE AND IRREGULAR, HIS BLOOD PRESSURE IS 170/88. LOUD 
RESPIRATORY RALES ARE PRESENT AND THE JUGULAR VEINS ARE 
DISTENDED. 

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS. 
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Test Number 

CLINICAL INFERENCE ITEMS 

.µ 
s:: 
<lJ 

-,-j 

>i u >i 
.-! ·r-l .-! 
.0 4-l .0 cu 4-l cu <lJ (1) 

(1) ..0 <lJ ~ cu .0 CJ) Ul 
~ 0 ~ Cl) .l,..) 0 r--1 .-! 
H H l-4 s:: cu H (ij cu 
E-i P-4 8 H Cl ~Ii-I Ii-I 

1. Thrashing about in bed is an 
indicator of restlessness. T PT ID PF F 

2. Restlessness is an indicator 
of hypoxemia. T PT ID PF F 

3. If one is restless, he is 
hypoxemic. T PT ID PF F 

4. Mr. Williams is experiencing 
decreased tidal volume. T PT ID PF F 

5. Some fluid blockage of alveoli 
is occurring. T PT ID PF F 

6. Mr. Williams is having premature 
ventricular contractions. T PT ID PF F 

7. Since being hospitalized, Mr. 

Williams has experienced 
chest pain. T PT ID PF F 

8. Myocardial infarction may occur 
in the absence of coronary 
artery disease. T PT ID PF F 

9. Mr. Williams has allowed him-
self to become overly anxious, 
and is currently near hysteria. T PT ID PF F 
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10. Mr. Williams has a history of 
chronic illness. T PT ID PF F 

11. Chronic illness causes 
alterations in self esteem. T PT ID PF F 

12. Mr. Williams has experienced 
decreased self esteem. T PT ID PF F 

13. Other patients in Mr. Williams' 
condition would not demonstrate 
the same clinical manifestations. T PT ID PF F 

THE MOST PROBABLE NURSING DIAGNOSIS IN THIS CASE IS: 

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS. 
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DIRECTIONS 

In order to determine nurses' logical reasoning 

ability, the Logical Reasoning Test by Hertzka and Guil

ford (1955) will be administered. You will see a number 

on your answer sheet. The number of the Patient Case Study 

and the Logical Reasoning Test should be identical. 

This test consists of two parts of twenty items 

each. In order to take no more of your time than necessary, 

you will only be tested on the first twenty items. This is 

a timed test. You will have ten minutes to answer the 

twenty items. 

WHEN YOU ARE INSTRUCTED TO DO SO, OPEN THE BOOKLET 

TO THE FIRST PAGE WHERE YOU WILL FIND FURTHER INSTRUCTIONS 

AND EXAMPLES. THEN WAIT FOR THE SIGNAL TO BEGIN THE TEST. 

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS. 
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