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ABSTRACT 

THE EFFECT OF AN INITIAL NURSING COURSE 

ON COMMUNITY COLLEGE NURSING STUDENTS' 

COGNITIVE STAGE LEVELS 

February, 1987 

Natalie Martin, B.S.N., Southeastern Massachusetts University 

M.S.N., University of Rhode Island 

Ed.D., University of Massachusetts 

Directed by: Dr. R. Mason Bunker 

This study was designed to explore the effect of an initial nurs¬ 

ing course on community college nursing students' cognitive stage 

levels, and to identify the relationships of the variables age, sex, 

high school rank, scholastic aptitude test scores and previous college 

credits to students' cognitive state levels . The long range purpose 

of the study was to provide the impetus for matching students at 

Piaget's cognitive stage levels with materials, activities and teach¬ 

ing strategies which may facilitate the learning of content requiring 

formal operations. Such an approach may enhance learning, and in¬ 

directly .reduce attrition of students in associate degree nursing pro¬ 

grams. The two parallel forms of the Test of Logical Thinking were 

administered to sixty students enrolled in an initial nursing course 

prior to and at the conclusion of the course, in order to identify 

their cognitive stage levels. 

The results of the study suggest that the Initial nursing course 

V 



did have an effect on cognitive levels as evidenced by a significant 

difference between pre and post test scores, with post test scores 

significantly higher. The results also show that there is a signifi¬ 

cant relationship between cognitive stage level and course grade. Cog¬ 

nitive stage levels were found to have a positive relationship to high 

school rank and scholastic aptitude test scores. The findings of the 

study suggest that the ability to perforin Piagetian formal operations 

was independent of age. Differences in cognitive stage levels between 

the sexes were found to be significant favoring the men. There was a 

wide distribution of students with previous college credits among the 

three cognitive stages suggesting that there was little significance 

between the two. 

Recommendations for further study include assessment of the effect 

of an initial nursing course on cognitive stage levels using experimen¬ 

tal and control groups, determining the relationship of variables such 

as learning and teaching styles on cognitive stage levels, and longi¬ 

tudinal studies to assess the relationship between cognitive stage 

levels and attrition of students in nursing programs. 

The results of this study are consistent with findings in the 

existing literature that cognitive stage levels are a significant 

variable in the mastery and transfer of learning. The results also 

support findings in the literature that less than fifty percent of 

college students are able to consistently use formal reasoning modes. 
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CHAPTER I 

INTRODUCTION 

STATEMENT OF THE PROBLEM 

The community college movement seen in the United States during 

the 1950's and 1960's resulted in part from a need to provide post¬ 

secondary education for an increasing number of people. Colleges have 

attracted large student bodies with a wide variety of backgrounds and 

age differences. Cross (1979) in her article "Old Practices and New 

Purposes", describes the dilemma seen in higher education as a result 

of open door admission policies. Many students entering community 

colleges do not appear to be academically prepared for the curriculum 

offered. Consequently, many colleges have unrealistic expectations 

given students' past learning experiences. 

Liberal admission policies have resulted in a changing pattern in 

the student population, with increasing numbers of students unable to 

demonstrate the ability to learn what colleges have to offer. Some of 

these students are adult learners who bring various life experiences, 

self-directed learning skills, as well as personal and academic prob¬ 

lems to the educational scene. Numerous studies have been done on the 

adult learner. One, an "Adult Functional Competency Study" (Northcutt, 

1975), found that approximately one-fifth of adults in the United 

States are functioning with difficulty in the areas of reading, writing 

computations, and problem-solving. As a result, it has become increas¬ 

ingly important to look at the types of students entering the educa¬ 

tional system, their cognitive stage level, their backgrounds, and 
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their frames of references. 

At the same time, it is necessary to also look at curriculum 

designs, teaching strategies, and techniques utilized by community 

college faculties in order to provide the appropriate kinds of learning 

activities and environments required to meet the needs of this popula¬ 

tion. Sound educational practices reside in the intelligent use of a 

variety of teaching approaches, matching them to different goals and 

adapting them to the student's style, past experiences, and cognitive 

level (Joyce, Brown, and Peck, 1981). 

The past few years have seen a leveling off of student enrollments, 

with a decline in the number of students of college-going age. This has 

led to concern among faculties and administrators about the recruitment 

and retention of students (Ramist, 1981). The days of rapidly increas¬ 

ing enrollments and unlimited financial aid for higher education are 

luxuries of the past. According to Phillips (1982), the high attrition 

rates, in some cases forty to fifty percent, are extremely alarming in 

view of today's climate of fiscal austerity. "A commitment to education¬ 

al quality dictates that no effort be wasted," that no student who enters 

a community college should receive any less than the education he or she 

needs or wants (Phillips, 1982, pp. A). Thus, the second aspect of the 

problem is to assist these entering students to be successful and to 

achieve at a higher academic level. This may be one way to lower the 

higher attrition rate currently found in community colleges. 

A number of studies have identified academic variables as the most 

significant predictors of student success. Clagett (1982) has identi¬ 

fied the following academic variables: high school rank, grade point 
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average, scholastic aptitude tests, previous study habits, and first 

semester college grades as the most reliable predictors of student attri¬ 

tion. The reasons given for dropping out of college (Iffert, 1958) are 

many and varied, with the most frequently cited reason being academic 

problems. Concern about these problems and the changing patterns among 

the student population in community colleges has resulted in the impetus 

for the development of new programs, remedial or developmental in nature. 

Little, however, has been done to change the methods of teaching in dif¬ 

ferent disciplines to assist students with low academic abilities or to 

increase their reasoning skills (Goolishian, 1981). Since one-half of 

all college semester hours are offered by community and junior colleges, 

(COMPAS Project, Abstract, 1980)the threat of decreasing enrollments 

and increasing attrition presents serious problems for community colleges. 

The problem of attrition among nursing students is one of consider¬ 

able scope and concern. The attrition rate among nursing students has 

been estimated as one-third of all students admitted to nursing programs, 

frequently in spite of selective admission policies (Levitt, 1974). lhis 

high attrition rate is costly and wasteful in view of the limited funds 

available for nursing education. Montgomery and Palmer (1976) report 

that reducing attrition in associate degree nursing programs is impera¬ 

tive due to the emotional cost to students, and the cost in terms oi 

time and energy spent by students and faculty. High attrition pose.< :s a 

special problem for expensive 
limited capacity programs such as nursing 

(Wahlstrom and Weinstein, 1979). Many nursing programs have more appli¬ 

cants than available positions. Thus, "the place occupied by a student 

who will not succeed is denied to other applicants more likely to 
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succeed" (Wahlstrom and Weinstein, 1979, pp. 36). 

Although a number of factors contribute to the attrition rate among 

nursing students, the student’s cognitive stage level and the complexity 

of the nursing curriculum are among the most important. 

Wong (1979) states: 

The inability to transfer classroom knowledge to clinical 

nursing practice is a common learning problem encountered 

by many nursing students. Manifestations of this problem 

may involve both the academic performance and personal 

development of the students' inability to solve problems 

in nursing situations; inflexibility and regidity in the 

exercise of nursing care; fragmentation of nursing care; 

and apathy towards clinical practice (pp. 161). 

That people differ in how they learn is not a new notion. Interes¬ 

ted teachers have been planning learning activities in ways that they 

believe will foster learning, not always knowing why different approaches 

work. One of the areas which needs further study is how humans think and 

learn. Especially important for teachers is knowledge of how they can 

"influence the development of thinking and how they can match instruc¬ 

tion to the developmental level of students" (Joyce, 1980, pp. 106). For 

example, nursing educators might ask the following questions. How are 

students, without abstract abilities, learning abstract materials; or are 

they? Is there a way that teaching strategies can be utilized so that 

students can learn to think more effectively? How can the progress in 

the use of thinking skills which might be the result of college courses 

be evaluated? One approach which might begin to answer these questions 

and help to reduce the attrition rate among nursing students would be to 

assess the effect of an initial nursing course on the reasoning abilities 

of students. If the course demands higher level thinking skills than 
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first year students possess, and if no attempt is made to teach these 

skills, then it can be hypothesized that these unrealistic expectations 

will lead to inability to transfer classroom theory to clinical practice 

and possible failures for some students. Information obtained about the 

effect of an initial course on students' reasoning skills could be helpful 

in the modifying of instructional objectives, materials, and activities, 

so that they are better suited to the cognitive level of the students. 

The question arises as to whether some of the students admitted into 

associate degree nursing programs possess the levels of abstract, logical 

reasoning skills necessary to successfully complete the program. There 

are specific tasks that students are expected to perform which require 

formal operations. For example, the nursing process component of the 

initial nursing course requires problem-solving approaches. 

The literature suggests that less than fifty percent of all college 

students are capable of logical, abstract thought processes (Tomlinson- 

Keasey, 1978). If a number of beginning nursing students fall into this 

category, is the initial nursing course assisting students to progress 

in the use of their reasoning skills, or is it requiring higher levels 

of reasoning than some students possess? 

PURPOSE OF THE STUDY 

It is the purpose of this study to determine whether associate 

degree nursing students in an initial nursing course possess the level 

of abstract logical reasoning skills necessary to successfully complete 

the program. The long range purpose of this study is to provide the impe 

tus for matching students at the concrete or transitional cognitive stage 



level with materials, activities and teaching strategies which will 

assist them to learn content requiring formal operations, thus facili¬ 

tating learning and reducing attrition of nursing students. 
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Since formal thinking strategies are required for the content and 

teaching approaches utilized in associate degree nursing programs 

(Roberts, 1980), it seems appropriate to assess these students for 

their cognitive stage levels to determine if expectations of their per¬ 

formance are appropriate. This leads to the major assumption of the 

study, that formal reasoning operations are congruent with success in an 

associate degree nursing program. Two important findings revealed from 

research are that many adolescents and adults are limited in their 

ability to use formal modes of reasoning, and that formal reasoning 

ability is an important component of cognitive achievement (Cantu and 

Herron, 1978; Goodstein and Howe, 1978). As a result, "researchers 

have emphasized the importance of modifying instructional objectives, 

materials and activities so that they are suited to the cognitive devel¬ 

opment of learners" (Capie and Tobin, 1981, pp. 414). 

There are many factors which affect student success in nursing, but 

for the purpose of this study, cognitive stage levels as identified by 

Jean Piaget will be investigated. Students enrolled in an initial 

nursing course will be pretested and post tested using parallel forms 

of the Test of Logical Thinking (TOLT) (Tobin Capie, 1980). The pri¬ 

mary concerns of the study will be to identify the following cognitive 

stage levels, concrete, transitional and formal in beginning nursing 

students, and to evaluate any progress in the use of reasoning and 

thinking skills at the conclusion of the course. 
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Since the purpose is to determine if the reasoning skills demanded 

by the course are appropriate to the student's cognitive levels, there 

will be no special treatment of the curriculum. The purpose of using 

TOLT as a pre and post test is to assess the effect of the course content 

and teaching strategies as they presently exist on the progress of 

students' reasoning skills. Data collected may provide information which 

can be used to plan the curriculum in such a way that students who are 

not functioning at the formal operational level are able to learn formal 

material. 

Piagetian theory has major implications for college teaching. The 

theory's major implications are (COMPAS, 1982, pp. 119): 

1. Be aware that some students use predominently concrete 
reasoning patterns. 

2. Be aware that many topics and concepts taught require 

formal reasoning. You should know which topics those 

are. 

3. Sequence subject matter so that it follows the natural 

progression of familiar to less familiar and more 

abstract. 

4. Demonstrate to students a questioning and reflecting 

attitude towards the course. Generate hypotheses, 

discuss alternative explanations, and encourage 

students to do the same. Rewarding this type of 

activity helps students (i) realize that many state¬ 

ments are hypotheses rather than facts (ii) reflect 

upon the meaning of these hypotheses, (iii) examine 

alternative hypotheses, (iv) examine evidence and 

its meaning and develop formal patterns of reasoning. 

Cognitive development has become an important area oi study for 

psychologists and educators. Knowledge of cognitive development also 

has great potential for understanding the effectiveness of teaching 

and learning strategies (Capie and Tobin, 1980). Science and mathematics 
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educators have cited formal reasoning ability as an important mediator 

of achievement (Cantu and Herron, 1978; Goodstein and Howe, 1978). 

Nursing curricula may need to be reorganized in such a way that the 

cognitive development of learners becomes a focus. Faculty may need to 

match instruction to the cognitive level of learners. A number of var¬ 

iables may influence a student's performance in an initial nursing 

course. This leads to the second assumption of the study that a number 

of variables may have a significant relationship to a student's cogni¬ 

tive level, and subsequent success in an associate degree nursing program. 

The second part of the study will investigate the relationship of 

cognitive stage level to the following variables: 

1. Age 

2. Sex 

3. High school rank 

4. Scholastic aptitude tests 

3. Previous college credits 

It is assumed that the identification of the above variables and 

their relationship to formal reasoning will be helpful to nursing educa¬ 

tors in making nursing education more responsive to the needs of stu¬ 

dents. This study proposes to answer the following questions: 

1. Does an initial nursing course affect a student's 

total cognitive test scores? 

2. Are the course expectations unrealistic given students 

cognitive stage levels? 

3 Can some students who have not yet attained the formal 

operations stage perform tasks which require formal oper¬ 

ations? 

4. 
What is the relationship between the variables, age 

sex, high school rank, scholastic aptitude tests, and 

previous college credits with the student s total cogni¬ 

tive test scores 
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SIGNIFICANCE OF THE STUDY 

Many educators who want to improve their teaching are becoming 

increasingly interested in the development of logical thinking. One of 

the reasons for this concern is the repeated finding in the literature 

that many college students cannot perform the sophisticated kinds of 

thought processes characteristic of formal operations (Karplus and 

Wollman, 1974; Renner and Paske, 1977; Tomlinson-Keasey, 1972; and 

Watson, 1968). The problem appears to be that many college students 

who are expected to be capable of abstract thought, function at the 

concrete level or are at best unable to consistently use formal opera¬ 

tions . 

This study may provide additional information regarding some of the 

factors which influence a student's performance in an associate degree 

nursing program. The degree of complexity in the curriculum dictates 

that students should be able to consistently use formal reasoning skills. 

Bloom (1956, pp. 38) states that "higher level cognitive skills are 

those used in applying knowledge to solve problems." For nursing, they 

might be thought of as the "nursing process" skills (Roberts, 1980). 

Higher level cognitive skills are those skills used by the nurse in 

the application of knowledge to patient care, and in problem-solving. 

Although a number of studies have been done on cognitive stage 

levels among college students, information gained from this study may 

assist nursing educators to better identify the relationship between a 

student's level of reasoning skills, and the student’s ability to 

utilize problem-solving approaches. Teachers should, therefore, be able 

to use the knowledge of the student's level of functioning to plan 
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educational experiences accordingly. This study may provide information 

which will decrease the waste of human and material resourses with a sub¬ 

sequent decrease in attrition among nursing students. 

DESIGN OF STUDY 

Sample Selection. Subjects were enrolled in an entering freshman nursing 

class in an associate degree program in a Massachusetts community college. 

Subjects were asked to volunteer and participate in the study. The stu¬ 

dent population was eighty. Permission was obtained from the administra¬ 

tion of the community college to seek student participants for the study. 

A brief description of the study was given to students who elected to 

participate. The students were asked to sign a consent form (Appendix A) 

assuring anonymity. 

Borg and Gall (1981) state: 

the general rule for determining sample size 

is to use the largest sample possible. The 

reason for this rule is that although we 

generally study only samples, we are really 

interested in learning about the population 

from which they are drawn. The larger the 

sample, the more likely are their means and 

standard deviations to be representative of 

the population's means and standard deviations 

(pp. 123). 

Gay (1976) states that for descriptive research, a sample size of 

ten is a minimum (pp- 77). Thus, all freshman nursing students were 

asked to participate. 

INSTRUMENTATION. 

The instrument to be utilized in this study will be two parallel 

forms of the Test of Logical Thinking (TOLT) (Appendices B and C) . Ihe 

test consists of a number of problems involving reasoning and problem¬ 

solving strategies that are useful in solving problems in a variety of 



areas. The TOLT test was developed by William Capie and Kenneth Tobin. 

TOLT is a paper and pencil test of formal reasoning with sound psycho¬ 
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metric properties. Items that have been used in prior research (Lawson, 

1978; Lawson et al, 1979) and which have been previously reported as 

valid measures of formal ability were utilized as a basis for developing 

the test. Five reasoning modes are included: 

1. Identifying and controlling variables 

2. Combinatorial reasoning 

3. Probabilistic reasoning 

4. Correlational reasoning 

5. Proportional reasoning 

The test has been modified by Capie and Tobin so that multiple 

justifications as well as multiple solutions are provided for each item. 

The time required for the test to be administered is thirty minutes. 

The psychometric characteristics of TOLT have been well documented 

by the developers (Capie and Tobin, 1980). Alpha coefficients 

exceed .8 for both forms and subscale reliabilities range from 

.51 upward for the five reasoning modes. The correlation of 

TOLT scores with interview data representing each reasoning mode 

is .80. In addition, numerous studies are cited where TOLT scores 

account for 25 to 50 percent of variance in achievement measures 

in classroom studies where formal reasoning was an important 

variable (Capie and Tobin, 1981, pp. 2). 

Each TOLT form consists of ten problems, two representing each of 

the five reasoning modes. Subjects choose a response from among five 

possibilities and then choose a justification from among five provided 

answers. Twenty-five response combinations exist for each probLem 

The correct answer is the correct choice plus the correct justification 

By designing a test that required a choice together with 

supporting reason, on multiple occasions for each mode of 

reasoning, the total test score should provide a measure of 

formal reasoning. The probability of a subject solving and 

justifying a significant number of items without^usmg 

formal reasoning is considered small (Capie and Tobin, 

1981, pp. 2). 
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DATA COLLECTION 

Data identifying the student's cognitive stage level, concrete, 

transitional, or formal were determined from the administration of the 

pre and post Test of Logical Thinking (TOLT). Data regarding background 

variables i.e., age, sex, high school rank, scholastic aptitude tests, 

course grade and previous college credits were also collected (Appendix 

D). 

DATA ANALYSIS 

Descriptive statistics for the analysis of the data were compiled 

using the Statistical Package for Social Science (SPSS). The data were 

tabulated and presented in several forms. Statistics were computed using 

T-tests for means, frequencies, and percentages. Chi square tests were 

also computed. The demographic data were cross-tabulated with each 

research question. Results from the study were organized to provide 

baseline data for future studies. 

METHODOLOGY 

Several research methods were investigated and it was concluded 

that the descriptive survey would be the most appropriate for this 

study. 

Fox (1976) states: 

In educational research, there are two conditions 

which occurring together suggest and justify the 

descriptive survey. First, that there is an 

absence of information about a problem of educa¬ 

tional significance, and second, that the situa¬ 

tions which could generate the information do 

exist and are accessible to the researcher 

(pp. 424). 

There is little data available on the relationship of cognitive stage 

levels and nursing curriculum. Additional information will be available 
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through this study. 

Borg and Gall (1983) state that descriptive research involves 

collecting data in order to test hypothesis or answer questions con¬ 

cerning the current status of the subject of study (pp. 187). It is 

the intention of the writer to answer the research questions stated in 

the previous section. 

Several other methods were investigated, including the historical 

method, the experimental method, and the correlational method. 

The historical method involves studying, understanding, and explain¬ 

ing past events. The history of associate degree nursing is relatively 

short. However, present high attrition rates among nursing students 

present special problems for expensive limited capacity programs such 

as nursing. It was concluded that because the purpose of historical 

research is to arrive at conclusions concerning causes, effects, and 

trends of past occurrences, it was not an appropriate methodology for 

the study. 

The experimental methodology, according to Gay (1976) attempts 

to establish cause and effect relationships and involves group compari¬ 

son. 

In experimental research, the researcher manip¬ 

ulates at least one variable and observes the 

effect on one or more dependent variables. The 

essence of experimental research is control. 

The researcher strives to insure that experiences 

of the groups are equal (pp. 68). 

There will be no manipulation of the curriculum, nor will there be 

a control group of students in the study. Therefore, it was concluded 

that the experimental method would be inappropriate for this study. 



The correlational research method was also considered. Gay (1976) 

states that correlational research attempts to determine whether and 

to what degree relationships exist between two or more quantifiable 

variables (pp. 68). Since it is not the intent to show causal rela¬ 

tionships between the variables being studied, the descriptive survey 

method was deemed most appropriate for this study. 

DEFINITION OF TERMS 

The definition of terminology is pertinent to the review of the 

literature, the subject of the next chapter, and to procedures and 

materials presented in the methodology chapter. 

Accomodation - The modification of new information and actions to form 

a new mental plan or schema; the tendency to adjust one's 

already existing organization to fit a new stimulus, 

object or event. 

Adaptation - Involves the process of assimilation and accommodation. 

Assimilation - The gathering of ideas, information, perceptions, 

experiences into existing mental models; it involves 

incorporating a new stimulus event or object into an 

already existing cognitive framework. 

Cognitive stage level - Piaget's stages of cognitive development, 

beginning with the sensory-motor period (0-2 years), 

the preoperational period (2-7 years), the period of 

concrete operations (7-11 years), and the period of 

formal operations (11-15 years). 

Combinatorial reasoning - A method which guarantees that all possible 

combinations of variables will be inventoried. 
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Concrete operations - The individual thinks in terms of concrete, 

existing objects. He/she is able to conserve order, 

classify but does not hypothesize or use abstractions. 

This refers to the period from about age seven through 

eleven. 

Correlational reasoning - A method which establishes a reciprocol or 

mutual relationship; shows a causal relationship between 

objects. 

Decalage — Refers to a gap or lag. A gap between verbal and concrete 

reasoning is an example of verticle decalage. A lack of 

immediate transfer; displaying different levels of 

achievement in regard to problems involving similar 

mental operations is an example of horizontal decalage. 

Equilibriation - The balance between the processes of assimilation and 

accommodation. The process (attaining equilibrium) is 

seen as an internal self-regulating system that operates 

to reconcile the roles of maturation, experience, and 

social interaction. 

Equilibrium - A state which involves activity, openness, relative 

harmony with the environment; organizing structures 

into coherent and stable patterns. 

Formal operations - The individual uses logic, forms hypotheses and is 

able to evaluate moral situations in an autonomous way. 

This refers to the period from about age twelve through 

adulthood. 

Nursing care plan - A written form of the nursing process documenting 
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nursing activities performed on the patient's behalf. 

Nursing process - The process is based on the problem-solving method, 

with its steps arranged in a logical order. The steps 

include: assessment, planning, implementation, and 

evaluation. 

Probalistic reasoning - A method which establishes a logical relation¬ 

ship between statements such that evidence confirming 

one, confirms the other to some degree; use of a math¬ 

ematical basis for prediction. 

Proportional reasoning - A method which establishes reciprocol rela¬ 

tionships; having the same or a constant relationship. 

Propositional reasoning - A method which controls all variables, co¬ 

ordinating knowledge into a generalized structure that 

can be applied to situations which require the deter¬ 

mination of equivalency; use of proportions, ratios, 

probabilities and analogies. 

Schema - The mental framework which an individual uses to interpret 

things seen or heard. A schema organizes perceptions or 

behaviors enabling the understanding of the environment. 

Information gatherd is stored in the form of organiza¬ 

tional structures rather than in isolated bits and 

pieces. 

Transitional operations - The individual does not consistently use 

concrete or formal operations, but moves between the 

two stages. 
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DELIMITATIONS OF THE STUDY 

investigator notes that this study has been delimited as follows^ 

1. This study involves freshman nursing students in a single 

Massachusetts community college and thus the findings cannot be 

generalized to other populations. 

2. This study does not address the effect of other factors on the 

student's cognitive stage level, such as learning styles, life 

experiences and other college courses taken concurrently with the 

the initial nursing course. 

The concepts regarding cognitive growth introduced thus far will be 

expanded upon in the chapters to follow. Chapter II includes a selec¬ 

tive review of the literature. A theoretical position concerning the 

conditions that lead to cognitive growth will be taken. Two theories, 

the Stimulus-Response theory and the Organismic-Developmental theory 

will be examined. 

Chapter III describes the methodology used in the study. It 

includes the description of the study design. The definition of the 

population, the sampling procedures, the collection of data, and the 

instrumentation used are described. The chapter also includes a des¬ 

cription of the initial nursing course, its expectations and objectives. 

The procedures used in the analysis of the data and its relationship to 

the research questions are included. 

Chapter IV offers the presentation and interpretation of the data 

collected. Findings will be related to the research questions. 

Chapter V presents an analysis and summary of the findings. It 

includes conclusions and suggestions for further research. 



CHAPTER II 

REVIEW OF LITERATURE 

BACKGROUND 

A theoretical position concerning the conditions and/or interven¬ 

tions that lead to cognitive growth can be taken. Cognitive develop¬ 

ment as it applies to problem-solving abilities, can be examined from 

two theoretical positions; the Stimulus-Response theory and the Organis- 

mic-Development theory. 

Benjamin Bloom, a Stimulus-Response theorist, defines "Evaluation" 

in his Taxonomy of Educational Objectives as the highest order of 

reasoning. Individuals at this level of reasoning make judgments about 

the value of material and methods for specific purposes, quantitative 

and qualitative judgments about the extent to which the material and 

methods satisfy criteria, as well as using a standard of appraisal 

(Bloom, 1956). 

Jean Piaget, an Organismic-Developmental theorist, defines the 

highest order of reasoning as the period of "Formal Operations . This 

period is the culmination of the development of cognitive structures. 

The individual is able to think logically in all classes of problems. 

He/she is able to reason with concepts, relationships, abstract prop¬ 

erties, axioms, and theories using symbols to express ideas (Compas, 

1982). 

Bloom and Piaget share some of the same beliefs concerning the 

nature of the highest order of reasoning, in that both identify as 

paramount, abstract evaluation about the value and application of know¬ 

ledge to problem solving. However, they do differ in how these reasoning 
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specifics and universals, the recall of methods and processes, or the 

recall of a pattern, structure, or setting. For measurement purposes, 

the recall situation involves little more than bringing to mind the appro¬ 

priate material. Although some alteration of the material may be required, 

this is a relatively minor part of the task. The knowledge objectives em-' 
phasize most the psychological processes of remembering.... 

1.10 Knowledge of specifics The recall of specific and isolable bits of 

information. The emphasis is on symbols with concrete referents. This 

material, which is at a very low level of abstraction, may be thought of 

as the elements from which more complex and abstract forms of knowledge 
are built.... 

1.20 Knowledge of ways and means of dealing with specifics Knowledge 

of the ways of organizing, studying, judging, and criticizing. This 

includes the methods of inquiry, the chronological sequences, and the 

standards of judgment within a field as well as the patterns of organi¬ 

zation through which the areas of the fields themselves are determined 

and internally organized.... 

1.30 Knowledge of the universals and abstractions in a field Knowledge 

of the major schemes and patterns by which phenomena and ideas are organ¬ 

ized. These are the large structures, theories, and generalizations 

which dominate a subject field or which are quite generally used in 

studying phenomena or solving problems. These are at the highest levels 

of abstractions and complexity. 

Intellectual abilities and skills Abilities and skills refer to organized 

modes of operation and generalized techniques for dealing with materials 

and problems. The materials and problems may be of such a nature that 

little or no specialized and technical information is required. Such in¬ 

formation as is required can be assumed to be part of the individual's 

general fund of knowledge. Other problems may require specialized and 

technical information at a rather high level such that specific knowledge 

and skill in dealing with the problem and the materials are required. 

The abilities and skills objectives emphasize the mental processes of 

organizing and reorganizing material to achieve a particular purpose. 

The materials may be given or remembered. 

2.00 Comprehension This represents the lowest level of understanding. 

It refers to a type of understanding or apprehension such that the indi¬ 

vidual knows what is being communicated and can make use of the material 

or idea being communicated without necessarily relating it to other 

material or seeing its fullest implications. 

2.10 Translation Comprehension as evidenced by the care and accuracy 

with which the communication is paraphrased or rendered from one lang 

uage or form of communication to another. Translation is judged on the 

basis of faithfulness and accuracy, that is on the extent to which the 

material in the original communication is preserved although the form 

of the communication has been altered.... 
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2.20 Interpretation The explanation or summarization of a communication. 
Whereas translation involves an objective part-for-part rendering of 1 

communication, interpretation involves a reordering, rearrangement or a 
new view of the material.... 

2;30 Extrapolation The extension of trends or tendencies beyond the 

given data to determine implications, consequences, corollaries, effects, 

etc., which are in accordance with the conditions described in the origi¬ 
nal communication.... 

3-00 Application The use of abstractions in particular and concrete 

situations. The abstractions may be in the form of general ideas, rules 

of procedures, or generalized methods. The abstractions may also be 

technical principles, ideas, and theories which must be remembered and 
applied.... 

4.00 Analysis The breakdown of a communication into its constituent 

elements or parts such that the relative hierarchy of ideas is made clear 

and/or the relations between the ideas expressed are made explicit. Such 

analyses are intended to clarify the communication, to indicate how the 

communication is organized, and (to show) the way in which it manages to 

convey its effects, as well as its basis and arrangement. 

4.10 Analysis of elements Identification of the elements included in a 
communication.... 

4.20 Analyses of relationships The connections and interactions between 

elements and parts of a communication.... 

4.30 Analysis of organizational principles The organization, systematic 

arrangement, and structure which hold the communication together. This 

includes the "explicit" as well as "implicit" structure. It includes the 

bases, necessary arrangement, and the mechanics which make the communica¬ 

tion a unit.... 

5.00 Synthesis The putting together of elements and parts so as to form 

a whole^ This involves the process of working with pieces, parts, ele¬ 

ments, etc., and arranging and combining them in such a way as to consti¬ 

tute a pattern or structure not clearly there before. 

5.10 Production of a unique communication The development of a communi- 

cation in which the writer or speaker attempts to convey ideas, feelings, 

and/or experiences to others.... 

5.20 Production of a plan or proposed set of operations The development 

of a plan of work or the proposal of a plan of operations. The plan 

should satisfy requirements of the task which may be given to the student 

or which he may develop for himself.... 

5.30 Derivation of a set of abstract relations The development of a set 

of abstract relations either to classify or (to) explain particular data 

or phenomena, or the deduction of propositions and relations from a set 
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of basic propositions or symbolic representations.... 

6.00 Evaluation Judgments about the value of material and methods for 

given purposes. Quantitative and qualitative judgments about the extent 

to which material and methods satisfy criteria. Use of a standard of 

appraisal. The criteria may be those determined by the student or those 
which are given to him. 

6.10 Judgments in terms of internal evidence Evaluation of the accuracy 

of a communication from such evidence as logical accuracy, consistency, 

and other internal criteria.... 

6.20 Judgments in terms of external criteria Evaluation of material with 

reference to selected or remembered criteria... 

(Bloom, 1956, pp. 201-207). 

Bloom's Taxonomy provides the educator with information which can be 

utilized in the planning and implementation of teaching and learning 

strategies. He places emphasis on the use of an evaluation system that 

proceeds from the simple to the most complex. 

The Taxonomy provides a means for both formative evaluation for the 

purpose of diagnosing the learner's level of mastery, and for summative 

evaluation which assesses the total level of mastery. According to 

Bloom, methods and materials can be planned in such a way that it should 

be possible for everyone to gain mastery of the subject (Bloom et al, 

1971) . These mastery learning techniques insure that the learner has 

the necessary time, knowledge, skills, and confidence to learn each new 

task (Bloom 1978). It becomes the instructor's responsibility to iden¬ 

tify and consider individual differences among learners, and to apply 

this information in the planning of each task to be learned. 

ORGANISMIC-DEVELOPMENTAL THEORY 

The Organismic-Developmental theory places emphasis on the belief 

that psychological development Is similar to physical development. 
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Certain physical structures of the body contribute to biological func¬ 

tioning, while certain internal psychological structures contribute to 

the body's ability to adapt to environmental stimuli. 

This adaptation occurs as a result of interactions between psycho¬ 

logical structures and external stimuli. These interactions result in 

altered behaviors. Organismic-Developmental models share the belief of 

developmental stage levels, in which advanced levels cannot precede more 

elementary levels. Environmental stimuli contribute to psychological 

restructuring, but their effect is dependent upon the organism's develop¬ 

mental stage level. 

Psychologists and educators have become increasingly interested in 

the Organismic-Developmental theory. This interest indicates a shift of 

emphasis away from the importance of the environment to the developmen¬ 

tal characteristics of the individual's psychological structures without 

eliminating the importance of experience on the structures (Achenbach, 

1978). 

PIAGET'S COGNITIVE DEVELOPMENTAL THEORY 

Jean Piaget, a Swiss philosopher, is an organismic-developmental 

theorist. He is thought of primarily as a child psychologist. His 

works, however, have been for the most part concerned with describing 

and explaining the growth and development of intellectual structures 

and knowledge, classifying him as a genetic epistemologist. Cognitive 

development for Piaget is the intellectual counterpart of the organ¬ 

ism's adaptation to the environment (Wadsworth, 1971). His develop¬ 

mental theory of knowledge stresses the importance of the organism, 

the brain, and the nervous system as the individual adapts biologi¬ 

cally and intellectually to the environment. 
His definition of 
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intelligence states that "intelligence involves biological adaptation, 

equilibrium between the individual and his environment, and a set of 

mental operations which permit balance" (Ginsberg and Opper, 1969, 

pp. 24). 

Although Piaget is considered a developmental psychologist, his 

theories, concepts and methodology have not, until recently, been 

widely accepted in the United States which has had a strong tradition 

of behaviorism. Theorists and psychologists such as Skinner, Hall, 

Thorndike, Tolman and Watson have been primarily interested in stimulus- 

response relationships, and in the concept of reinforcement. Piaget 

does not define behavior in terms of stimulus-response, nor does he use 

the concept of reinforcement (Wadsworth, 1971). For Piaget, the mental 

development of a child consists of a succession of stages. Each stage 

"extends the preceding stage, reconstructs it in a new level, and later 

surpasses it to an even greater degree" (Piaget and Inhelder, 1969, 

pp. 27). The key processes in Piaget's developmental theory, are assimi¬ 

lation, accommodation and equilibrium (Richmond, 1971). 

COGNITIVE DEVELOPMENT 

Piaget's theory of cognitive development proposes that the process 

of intellectual development results from an interaction between an 

organism and its evnironment, just as a biological organism adapts 

itself to changes in its environment (Kolodiy, 1975). The mind is able 

to assimilate new perceptual matter or stimuli into existing cognitive 

structures which Piaget calls "schema". The intellect undergoes a 

change as a result of this assimilation process, accommodating new 

stimuli, creating new schema or modifying existing ones As these 
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changes take place, the intellect becomes able to assimilate more infor¬ 

mation . 

According to Piaget, adaptation is the most important principle of 

human functioning (Singer, Revenson, 1978). It is a continuous process 

of using the environment to learn, and learning to adjust to changes in 

the environment. It involves both assimilation and accommodation. This 

dual process of assimilation—accommodation leads to adaptation, enabling 

the child to form what Piaget calls a schema (Singer, Revenson, 1978). 

A schema is a simple mental image or pattern of action which enables 

the individual to organize "information which the person uses to interpret 

the thing he sees, hears, smells, and touches" (Singer, Revenson, 1978), 

pp. 14). 

Through assimilation and accommodation, the external world is organ¬ 

ized and given structure. Schemata are products of the organization 

process, and are defined as structures that are the mental counterparts 

of biological means of adapting. Schemata are the intellectual struc¬ 

tures that organize events as they are perceived into groups according 

to common characteristics. 

Assimilation is defined as the cognitive process by which the indiv¬ 

idual integrates new perpetual stimulus into existing schemata or pat¬ 

terns of behavior. Accommodation is seen as the change, modification or 

creation of new schemata. Piaget's theory proposes that adult schemata 

are different from those of the child, accounting for continual human 

cognitive development (Wadsworth, 1971). 

Equilibrium is both the process and outcome of a balance between 

This state is limited to the level of assimilation and accommodation. 
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maturation of the structure. The individual has a tendency to organize 

experiences into cohesive, stable patterns. Equilibrium is not a state 

of rest, but rather, it is an ongoing activity. The individual actively 

interacts with new experiences throughout development. A person moves 

from states of a lesser to those of a greater degree of equilibrium. 

Piaget stresses the activity of the learner as being more or as 

important as the environment itself. Intellectual activity for Piaget 

cannot be separated from the total functioning of the organism. Equil¬ 

ibrium is seen as a balance between assimilation and accommodation 

leading to cognitive growth at all levels of development. Heredity plays 

a role in cognitive development, but Piaget maintains that it does not 

predetermine intellectual functioning at any point during life. He 

believes that functioning and structure which develop after birth, are 

determined by the interaction of inherited properties and experiences 

in the environment (Ginsberg and Opper, 1969). 

Piaget believes that mental growth involves two processes: develop¬ 

ment which results in genuine learning, and learning in the narrow sense 

(Ginsberg and Opper, 1969). He sees development as being spontaneous 

and vital, while learning in the narrow sense is limited to certain situa¬ 

tions. Piaget distinguishes between learning in the narrow sense and 

learning in the wider sense. Learning in the narrow sense is superficial, 

unstable, and unlikely to generalize, while learning in the wider sense is 

based on development. It can take place only when the child has the neces 

sary cognitive structures for assimilating new information. 

FACTORS AFFECTING COGNITIVE DEVELOPMENT 

Piaget considers the development o 
f cognitive reasoning abilities to 
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be influenced by four main factors: maturation, experience, social trans¬ 

mission, and equilibriation (Piaget, 1964). The first factor affecting 

development is maturation. Piaget agrees that heredity does have influ¬ 

ence on the central nervous system, the most important structure for 

cognitive abilities. It is obvious that maturation of physical structures 

plays some role in cognitive development, since immature physical systems 

in the child contribute to deficits in cognitive functioning. Theorists 

such as Gesell feel that the process of physical maturation is the most 

important, having a direct influence on all aspects of psychological 

functioning. Piaget, however, believes that physiological maturation 

does not fully account for cognitive development. He sites how children 

in various cultures reach the concrete operational stage at different 

ages. He proposes that cultural factors contribute greatly to time dif¬ 

ferences but not to the sequence of development (Ginsberg and Opper, 

1969) . 

A second influence on development is experience or contact with 

objects. Piaget believes that contact with objects leads to two types 

of mental experiences. One type, physical experience, involves actions 

which abstract or extend the physical properties of objects such as 

knowing that strawberries are red or that one object is heavier than 

another. Another type of experience is a logical-mathematical experi¬ 

ence which results in knowledge that is acquired through internal 

coordination of actions, and not a direct result of perceiving objects, 

but of action performed on objects (Ginsberg and Opper, 1969). An 

individual's ability to recall past concrete experiences is critical 

for further cognitive development. 
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A third factor influencing cognitive development, is social trans¬ 

mission of knowledge or social communication. A child must possess the 

cognitive structures necessary to understand the information which is 

conveyed; social transmission is not enough for cognitive development 

(Ginsberg and Opper, 1979). 

According to Piaget, the fourth factor affecting development is 

equilibriation. This process integrates the effects of the other three 

factors, none of which is sufficient in itself to explain development. 

Equilibriation refers to the individual's self-regulatory processes in 

which he moves from one state of equilibrium to the next. "Equilibria¬ 

tion is a process of intellectual development whereby states of disequil¬ 

ibrium are succeeded by states of greater equilibrium; whereby periods of 

incomplete understanding of reality are followed by periods of greater 

understanding" (Ginsberg and Opper, 1969, pp. 174). For cognitive growth 

to occur, an individual must be supplied with a situation of cognitive 

challenge where his/her existing mental operations are not adequate. The 

accommodative process by which the individual deals with this new informa¬ 

tion will result in cognitive growth (Compas, 1982, pp. 121). For Piaget, 

then, cognitive development occurs as a result of an interaction of four 

factors: maturation, experience, social interaction, and equilibriation. 

STAGE THEORY 

A closer look at Piaget's cognitive developmental theory enables a 

clearer understanding of the process and development of reasoning and 

thinking. Ke describes the process as a progression through several 

stages which are not independent of each other (Inhelder and Piaget, 

1958). Each stage is characterized by the ability to perform certain 
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mental functions and an inability to perform others. Individuals do not 

necessarily pass through the stages of cognitive development at the same 

age, although they do proceed in the same order with some individuals 

never achieving all stages. 

In Piaget s stage theory, the stages are not independent of each 

other in actual development. Chronological ages are not fixed. However, 

one aspect of the stage theory is fixed. Every child must pass through 

the stages of cognitive development in the same order. The rates for 

individual children may not be identical due to experiental or heredi¬ 

tary factors with some individuals never reaching the formal operational 

stage (Wadsworth, 1971). 

Piaget views the acquisition of knowledge and its expression in 

intelligence in terms of three concepts (Ginsberg and Opper, 1969). 

1. Content: This concept refers to observable behaviors 

sensorimotor and conceptual that reflect intellectual 

activity. One can have varying degrees of content 

knowledge which is similar to Bloom's Knowledge taxonomy 

level in which the individual can recall facts. 

2. Function: This concept refers to those characteristics 

of intellectual activity, assimilation and accommodation. 

Both are stable and continual throughout cognitive development. 

3. Structure: This concept refers to the brain and the nervous 

system, and the ways they organize external stimuli. 

Piaget, like Bloom, believes that knowledge or intelligence consists 

of more than the accumulation of unrelated experiences, and that new 

acquisitions are built upon earlier acquisitions. Piaget, however. 
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stresses the activity of the learner as being more or less as important as 

the environment itself. Intellectual activity for Piaget cannot be sepa¬ 

rated from the total functioning of the organism. 

Using mathematical and logical models, Piaget has outlined four 

stages that evolve as a result of the development of the mind (Kolodify, 

1975). 

PIAGET'S STAGES OF DEVELOPMENT 

1. Period of sensorimotor intelligence (0-2 years) 

2. Period of preoperational thought (2-7 years) 

3. Period of concrete operations (7-11 years) 

4. Period of formal operations (11-15 years) 

Period 

Major Change of the 

Characteristics of the Period Period 

Sensori-motor Development proceeds 

(0-2 years) 
from reflex activity 

to representation and 

sensorimotor solutions 

to problems 

Stage 1 Reflex activity only 

(0-1 months) No differentiation 

Stage 2 

(1-4 months) 

Hand-mouth coordination 

Differentiation via sucking reflex 

Stage 3 

(4-8 months) 

Hand-eye coordination 

Repeats unusual events 

Stage 4 

(8-12 months) 

Coordination of two schemata 

Object permanence attained 

Stage 5 

(12-18 months) 

New means through experimentation 

follows sequential displacements 

Stage 6 

(18-24 months) 

Internal representation 

New means through mental conoina 

t ions 

Preoperational 
Problems solved through represents- Development proceeds 

tion language development (2-4 from sensori-motor 

years) Thought and language representation o 
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servation problems 
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Concrete Opera- Reversability attained 

tional (7-11 Can solve conservation problems- 

years logical operations developed and 

applied to concrete problems 

Cannot solve complex verbal prob¬ 
lems 

prelogical thought 
and solutions to 

problems 

Development proceeds 
from prelogical 

thought to logical 

solutions to con¬ 

crete problems 

Formal Opera¬ 

tions (11-15 

years) 

solutions to all 

classes of problems 

(Wadsworth, 1971, 

pp. 114-115) 

Logically solves all types of 

problems-thinks scientifically 

Solves complex verbal problems 

Cognitive structures mature 

Development proceeds 
from logical solu¬ 

tions to concrete 

problems to logical 

For the purpose of conceptualizing cognitive growth, Piaget divided 

the stages of development into four broad periods. The stages represent 

four qualitatively different ways of thinking. The stages span the years 

of infancy to adulthood. 

Period of sensori-motor intelligence (0-2 years) 

During this period, behavior is primarily motor. The child does not 

yet "think" conceptually, though cognitive development is seen (Ginsberg 

and Opper, 1969). 

Period of preoperational thought (2-7 years) 

This period is characterized by the development of language and 

rapid conceptual development. During this stage, the child acquiits 

the basic concepts of object constancy, space, time, and causality. 

Characteristics of this period include ego-centrism and the inability 

to consider several aspects of a situation simultaniously (Ginsberg and 

Opper, 1969). 
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Period of concrete operations (7-11 years) 

During this period, the child develops the ability to apply logical 

thought to concrete problems. He is no longer egocentric and is able to 

see the viewpoint of another. He is unable to plan ahead, and is limited 

to dealing with immediate perceptions and reality (Ginsberg and Opper, 

1969). 

Period of formal operations (11-15 years) 

During this period, the individual's cognitive structure reaches its 

greatest level of development, and he becomes able to apply logic to all 

types of problems. He is able to hypothesize about problems. Charac¬ 

teristics of this stage include flexibility, combinatorial thought, 

problem solving abilities such as using abstract and theoroetical models. 

At the conclusion of this stage, the brain and nervous system should be 

fully matured (Ginsberg and Opper, 1969). 

CHARACTERISTICS OF CONCRETE AND FORMAL THOUGHT 

Concrete Thought 

Needs reference to familiar actions 

objects, and observable properties. 

Needs step-by-step instruction in a 

lengthy procedure. 

Is not aware of his own reasoning, 

inconsistencies among various 

statements he makes, or contra¬ 

dictions with other known facts. 

Formal Thought 

Can reason with concepts, 

relationships, abstract 

properties, axioms, and 

theories; uses symbols to 

express ideas 

Can plan a lengthy procedure 

given certain overall goals 

and resources. 

Is aware and critical of his 

own reasoning; actively seeks 

checks on the validity of his 

conclusions by appealing to 

other known information. 

Class Inclusion. The individual understands simple classifications and^ 

generalizations (e.g., all dogs are animals; only some animals are dogs) 
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Conservation. The individual applies conservation reasoning (e.g., if 

nothing is added or taken away, the amount, number, length, weight, etc. 
remains the same even though the appearance differs). 

Serial Ordering. The individual arranges a set of objects or data in 

serial order and establishes a one-to-one correspondence (e.g., the 
youngest plants have the smallest leaves). 

The following patterns are either not used, or used only partially, unsys¬ 
tematically, and only in familiar contexts. 

Reasoning Patterns 

Propositional Reasoning and the Control of Variables. In establishing 

the truth or falsity of hypothesized propositions, ~the individual recog- 

nizes the necessity of taking into consideration all the known variables 

and designing a test that controls all variables but the one being inves¬ 

tigated (e.g., in the Mealworm Puzzle, recognizes the inadequacy of the 
setup using Box 1). 

Proportional Reasoning. The individual recognizes and interprets relation¬ 

ships between relationships in situations described by observable or 

abstract variables (e.g., the rate of diffusion of a molecule through a 

semi-permeable membrane is inversely proportional to the square root of 

its molecular weight; for every 12 banded frogs there are a total of 72 

frogs, therefore, for every 55 banded frogs, there must be a total of 

330 frogs). 

Probablistic Reasoning. The individual recognizes the fact that natural 

phenomena themselves are probabilistic in character and that any con¬ 

clusions or explanatory model must involve probablistic considerations 

(e.g., in the Mealworm Puzzle the inability to disregard the few meal¬ 

worms in the "wrong" ends of boxes I, II, and IV; in the Frog Puzzle 

the ability to assess the probability of certain assumptions holding 

true such as: the frogs mingled thoroughly, no new frogs were born, 

and the bands did not increase the death or predation rate of the banded 

frogs). 

Correlational Reasoning. In spite of random fluctuations, the individual 

is able to recognize causes or relations in the phenomenon under study 

by comparing the number of confirming and disconfirming cases of hypo¬ 

thesized relations with the total number of cases (e.g., to establish 

a correlation of, say, blond hair with blue eyes and brunette hair with 

brown eyes, the number of blue—eyed blonds and brown-eyed brunettes 

minus the number of brown-eyed blonds and blue-eyed brunettes is com¬ 

pared to the total number of subjects (Karplus, 1582, pp. 118). 

Since the above reasoning patterns represent important educational 

aims, and are fundamental to developing reasoning abilities necessary for 



34 

meaningful understanding of complex material, the finding that approxi¬ 

mately fifty percent of college freshmen do not consistently and effec¬ 

tively use formal reasoning patterns in many areas presents a real 

challenge to the college teacher (Killian, 1979, Chiappetta, 1976, 

Cantu and Herron, 1978, Bady, 1978). The transition in the thinking 

process from concrete to formal seems critical to college success. 

Piaget’s earliest work on the transition to formal operational thought 

assumes that students acquired the capacity to abstract from concrete 

experiences prior to college. Numerous studies, however, suggest that 

as many as fifty percent of college freshmen are unable to consistently 

use formal reasoning abilities (Karplus, 1974, Tomlinson-Keasey, 1972), 

and that the acquisition of formal operational thought processes con¬ 

tinues beyond adolescence. The college years do present a time of 

dramatic change in many students' thinking processes (Tomlinson-Keasey, 

Eisert, 1978). These changes suggest the need for alternative teaching 

approaches. An important implication is that one should begin with 

information that is meaningful to the student. "New ideas presented in 

a manner partially consonant with the student's past experiences provide 

maximum possibilities for growth by facilitating the incorporation of 

these experiences into a new and stable set of concepts", (Tomlinson- 

Keasey, Eisert, 1978). 

Piaget (1972) has described the changes that occur in the thinking 

process during adolescence, but he also suggests that the student pro¬ 

gresses frorr. concrete operations to formal operations by a particular 

process called "equilibriation". When the student is engaged in learning, 

. _—confirm ideas or beliefs held 
self—regulation occurs. As new experiences 
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by the learner in the past, these ideas become stabilized. However, when 

experiences do not confirm the student’s ideas, the ideas must be reorgan¬ 

ized to deal with the conflict. The conflict, then, provides the impetus 

for cognitive growth and change leading to new stable sets of ideas. 

In addition to his theory of stage development, Piaget describes a 

phenomenon referred to as decalage. He describes the concept as verticle 

decalage when verbal thought lags behind action, and as horizontal deca¬ 

lage when the student displays different levels of achievement in regard 

to problems involving similar mental operations. Ginsberg and Opper 

(1969, pp. 113), state that "while children may fail a problem when its 

solution requires verbal expressions, they may be quite able to deal with 

the same dilemma on a practical behavioral level." 

In a study involving college students (Elkind, 1962) reported that 

ninety-two percent had abstract conceptions of conservation of mass and 

weight, but only fifty-eight percent had an abstract conception of con¬ 

servation of volume. Piaget (1979) discusses the possible course of 

decalage in a formal operational population as a lack of higher level 

equilibrium in a particular content area. This may explain why some 

students are unable to solve certain problems which involve abstract 

concepts. They may first need experiences at the action level before 

dealing with the same problems at the abstract verbal level. 

VALIDITY OF PIAGET"S STAGE THEORY 

Many studies have been conducted in order to identify Piaget s 

stages of cognitive development (Bady, 1978, Killian, 1979, Douglas 

& Wong, 1977, Danner & Day, 1977). Some American psychologists and 

educators have been critical of Piaget’s concrete and formal stages. 
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They argue that the transition between these stages occurs gradually and 

that variability exists both between different cultures and within a 

given culture; and that environmental as well as internal factors have an 

influence on cognitive development (Ausubel, 1964). There also is ex¬ 

perimental evidence that individual differences in cognitive development 

exists in a given group of students with similar backgrounds, of the same 

age and school grade (Cantu and Herron, 1978). 

The basic tenets of Piaget's theory propose: 

(Kolodiy, 1975, pp. 22) 

1. that cognitive growth proceeds in certain stages 

2. that these stages occur in the same order for all 

individuals 

3. that each stage is characterized by the ability to 

perform others 

Supporting Piaget's stage theory, Ausubel (1964, pp. 262), states: 

Actually, developmental stages imply nothing 

more than identifiable sequential phases in an 

orderly progression of development that are 

qualitatively discriminable from adjacent phases 

and generally characteristic of most members of 

a broadly defined age range. As long as a given 

stage occupies the same sequential position in all 

individuals and cultures whenever it occurs, it is 

perfectly compatible with the existence of intra¬ 

individual, interindividual, and intercultural 

differences in age level of incidence and in subj¬ 

ect matter field. It reflects the influence of 

both genetic and environmental determinants, and 

can occur either gradually or abruptly- 

Ausubel further states that it is unreasonable to expect that a 

given stage must occur at the same age in every culture. Piaget s age 

levels are average approximations set for purposes of convenience. Also 

complete consistency and generality of stage behavior within an individ¬ 

ual from one time to another, and from one subject to another cannot be 

expected. For example, an individual may function at the abstract level 



in one problem area, only to revert to a concrete level when confronted 

with a more complex unfamiliar problem in the same field 
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Piaget’s model stresses stability and consistency, but observations 

of human behavior demonstrate change and inconsistency. Cowan (1978, 

pp. 309) states that "observations of behavior indicate stage mixture and 

decalage." Although, Piaget has identified specific criteria for each 

stage of development, it is not possible to observe a "pure" stage of 

development. An individual may move from one stage of development to 

another slowly, going from one level of equilibrium to a higher stage of 

equilibrium for a given task. This process takes place not only within 

stages, but also between stages as seen in vertical and horizontal decal¬ 

age (Ginsburg and Opper, 1969). As a result, an individual may display 

various cognitive behavior as he/she moves through various states of 

transition. Some research studies indicate that there may be a system¬ 

atic progression in intrastage transitions or decalages. Cowan (1978, 

pp. 310) states "the best documented of all decalages is the develop¬ 

mental sequence of conservation of amount (age seven), weight (age nine 

or ten) and volume (age twelve)." In a study examining formal opera¬ 

tional reasoning abilities, Roberge and Flexer (1979) demonstrated that 

the sequence of acquiring formal operational skills was in the following 

order: combination, propositional logic, and proportionality. 

In a study involving formal operations conducted by McKinnon and 

Renner (1971) evidence shoved that fifty percent of first year college 

students functioned at Piaget’s concrete level and twenty-five percent 

were unable to consistently operate at the formal level. Schwcbel (197 0 

also found comparable results in a study with college freshmen where 
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sixty-three percent performed at the early formal Level, twenty percent 

at late formal and seventeen percent at the concrete level. Inhelder 

and Piaget (1958, pp. 3) proposed that "the growth of formal thinking... 

remains dependent on social as much as, and more than, on neurological 

factors." Cultural and educational conditions can accelerate or slow 

the formal level. Cross-Cultural studies have demonstrated different 

rates of stage development (Kohlberg, 1969, Cowan, 1978). These studies 

seem to substantiate the sequence of the stage theory, revealing that 

concrete operations appear universally at about the age of seven years. 

Kohlberg (1969) in his studies found different rates of stage development 

among Mexican, American, and Taiwanese children. An intercultural study 

between Chinese and American children examined the formal-operations 

stage of Piaget's theory of cognitive development (Douglas and Wong, 

1977). The results of the study "demonstrates a culture difference in 

favor of American subjects, an age difference in favor of males" (Douglas 

and Wong 1977, pp. 691). 

A number of studies (Keating, 1975, Leskow and Smock, 1970, Keating 

and Schaefer, 1975) suggest that the sex variable may be an important 

factor in tasks involving formal operations. Piaget (1972) has suggested 

that consistent use of formal operations may be the result of cultural 

and educational experiences which foster a particular aptitude of such 

modes of thinking. The findings of significant sex differences in the 

study conducted by Douglas and Wong (1977) involving tasks which require 

formal operations supports this view. It appears that a significant 

number of research studies have demonstrated evidence which disputes the 

arguments regarding the legitimacy of Piaget's stages of intellectual 

development. 
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For liaget, an individual does not move suddenly from one stage to 

another, but rather moves from one level of equilibrium to a higher level 

of equilibrium within each stage for each task. These movements occur 

not only within stages, but also between stages. As a result, an indivi¬ 

dual may demonstrate a variety of cognitive behavior all reflecting vari¬ 

ous aspects of transition. 

APPLICATION OF PIAGET'S THEORY TO HIGHER EDUCATION 

Piaget's work on intellectual development has application for cur¬ 

riculum design and for the planning and organization of educational 

environments. According to Piaget's stage theory, adolescents entering 

college should be formal in their thinking and reasoning abilities. 

Recent research findings, however, indicate that "as many as fifty percent 

of college freshmen in the United States have not reached the formal opera¬ 

tional stage, but enter college in the concrete operational stage" 

(Carmichael, 1977, pp. 165). A comparable study done with community 

college students concluded that only thirty percent are formal in the 

use of proportional reasoning (DOORS Project, Feb. 1977). These findings 

suggest that a significant number of community college students are not 

yet capable of abstract thinking. This can pose a serious problem because 

the average student who attends a community college is generally not as 

prepared for college studies as students entering four-year colleges and 

universities (COMPAS, 1982). Many students, including nursing students, 

function at at concrete level of reasoning, unable to consistently use 

formal thinking strategies often required by the curriculum and teaching 

approaches used. 

Although Piaget's investigations have led many to theorize that 
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adolescents and college-age students should be capable ol utilizing formal 

thinking strategies, a number of research studies indicate that signifi¬ 

cant numbers are unable to do so consistently. Chiapetta"s (1976) review 

of Piagetian studies on cognitive development indicates that the belief 

that most individuals are formal thinkers by 15 or 16 years of age is a 

misconception. Piaget (1972) himself came to realize that the results 

he found with 11-15 year olds in Geneva could not be generalized to 

other adolescent populations. 

Fuller (1980) has outlined the final two stages of Piaget's theory 

which are applicable to college-age students. 

In concrete reasoning, person: 

1. needs reference to familiar actions, objects and observable 

properties 

2. uses classification, conservation, serial ordering and 

one-to-one correspondence in relation to concrete items above 

3. needs step-by-step instruction in a lengthy procedure 

4. is not aware of his own reasoning inconsistencies among 

various statements of contradictions with known facts 

In formal reasoning, a person: 

1. can reason with concepts, relationships, abstract properties, 

axioms and theories 

2. 

3. 

4. 

5. 

uses symbols to express ideas 

applies combinatorial, classification, conservation, series 

ordering, and proportional reasoning in these abstract modes 

of thought 

can plan a lengthy procedure to attain given overall goals 

and resources 

aware of and critical of his own reasoning, and actively 

ecks on validity of his conclusions by appealing to ot 

formation (DOORS Project, Feb. 1979, pp. D• 



Campbell (1979) states that the inability to reason critically is 

directly related to numerous learning problems. These problems frequently 

prove costly in the forms of time required to "re-teach content" and by 

increasing the need for remedial and developmental programs (Campbell, 

1979, pp. 1). This situation represents a challenging problem for 

community college educators. In addition to the implementation of 

remedial and developmental programs, it appears that it is also necessary 

to plan teaching/learning strategies in ways that assist students to 

consistently evoke abstract thinking skills. A number of factors con¬ 

tribute to the attrition rate among nursing students, including the 

student's cognitive stage level and the complexity of the nursing curri¬ 

culum. The initial nursing course and all subsequent nursing courses 

require that students be able to consistently utilize problem-solving 

approaches which require formal operations. The curriculum content is 

based on a conceptual framework which includes the nursing process. The 

process is essentially a problem-solving process made specific to nursing 

practice (de Tornyay, 1976). Yura and Walsh (1983, pp. 1) state. 

The nursing process is the core and essence of nursing; 

it is central to all nursing actions; it is applicable 

in any setting and within any theoretical conceptual 

reference. It is flexible and adaptable, adjustable to 

a number of variables, yet sufficiently structured so as 

to provide a base from which all systematic nursing 

actions can proceed.... There is a basic theme that 

underlies the process: it is organized, systematic, and 

deliberate. 

NURSING PROCESS 

The nursing 

nical activities 

their families. 

process is a series of purposeful intellectual and tech- 

employed by the nurse to provide care to patients and 

The process is based on the problem-solving method, with 



its steps arranged in a logical order. The steps include: assessment, 

planning, implementation and evaluation. These steps often recur during 

the course of caring for a patient, and may sometimes overlap. The 

nursing process is cyclical in nature and can be repeated as often as 

necessary (McCann/Flynn and Heffron, 1984). 

The assessment phase of the nursing process incorporates data col¬ 

lection and data organization. These activities provide the information 

needed to make nursing judgements and nursing diagnosis. The purpose of 

the assessment phase is to identify and obtain data about the patient s 

needs, enabling the nurse, the patient or his family, to identify poten¬ 

tial and actual problems relating to both wellness and illness (McCann/ 

Flynn and Heffron, 1984). The nurse sorts, organizes, categorizes, 

synthesizes, groups, compares, and analyzes the data obtained. The nurse 

then makes judgments verifying the absence or presence of a problem or 

unmet need. 

There are three steps in the planning phase of the nursing process; 

setting priorities, identifying goals, and planning nursing actions. The 

planning phase terminates with the completion of the nursing care plan. 

The nursing care plan is the written form of the nursing process, docu¬ 

menting nursing activities performed on the patient's behalf. The plan 

also facilitates continuity of the patient's care among nursing staff 

members. ft not only is used as a guide for implementing care, but it 

also provides a framework for evaluation. The format for the nursing 

care plan should flow from the goals set by the nurse and patient, and 

draws heavily on the intellectual skills of the nurse (Atkinson and 

Murray, 1980). 
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The implementation phase of the nursing process consists of several 

activities; validating the care plan, giving nursing care, and continued 

data collection. The nurse performs "the independent nursing functions 

inherent in the planned actions and those that are interdependent con¬ 

tributing to the fulfillment of the medical care plan designed by others 

in the health care team" (McCann/Flynn and Heffron, 1984, pp. 170). The 

implementation phase concludes with the recording of the planned actions 

and the patient’s reactions. Essential skills required include observing, 

communicating, and decision making. 

Evaluation is the fourth phase of the nursing process. It involves 

evaluation of goal achievement and reassessement of the nursing care plan. 

The patient's ability to perform the behaviors described in the goal 

statement of the care plan are evaluated. Nursing actions are not evalu¬ 

ated as such, and should not be part of the evaluation statement 

(Atkinson and Murray, 1980). Evaluation, therefore, audits the behavior 

of the patient consistent with the set goals. If it is determined through 

the evaluation phase that some aspects of the plan need revision,if more 

data is needed, if new problems have developed, the nurse reassesses, 

replans, reevaluates, and continues with patient care. The cyclic nature 

of the nursing process becomes obvious as the nurse deliberately evaluates 

and examines his/her actions in light of patient behavior. The phase ter¬ 

minates with communication between health team members, as each works 

toward assisting the patient to achieve the identified goals. 

deTornyay (1976) states that higher level cognitive skills are 

utilized in problem-solving and in nursing, these skills can be thought 

of as nursing process skills. Bloom's taxonomy of educational objectives 



has application to the nursing process. Bloom (1956, pp. 38) identifies 

six levels of objectives in the cognitive domain; recall, comprehension, 

application, analysis, synthesis and evaluation. His taxonomy can be 

applied to the nursing process in the following manner. Being able to 

remember the definition of a concept involves cognitive skills at the 

level of recall. Understanding the concept and being able to describe 

it in one's own words involves cognitive skills at the level of compre¬ 

hension. The cognitive skills used at the level of application requires 

the student to be able to transfer and to apply principles learned in a 

specific nursing situation to different but similar situations. Applica¬ 

tion of theory to clinical practice is basic assumption in associate 

degree nursing education. Students are expected to respond to actual 

patient care situations in unique and individualized ways. Each situation 

is assessed considering a variety of factors, physiological, emotional, 

social and cultural since all these areas impact upon patient needs. The 

student must be able to identify relationships among these factors in 

order to comprehend the total situation. The ability to utilize cogni¬ 

tive skills at the level of analysis is necessary to make such assess¬ 

ments. An integral part of the nursing process is to analyze problem 

situations. According to Bloom (1971, pp. 178), this ability once 

learned tends to be remembered and transferred long after specific farts 

are forgotten. In the planning phase of the nursing process, the student 

is expected to formulate a plan of care or to identify a solution for the 

problem. This integration of information is based on the resul 

analyzing all facts pertaining to the situation, and involves cognitive 

skills at the synthesis level. The next phase of the nursing process 
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involves cognitive skills at the evaluation level. It requires an objec¬ 

tive evaluation of the effectiveness of the plan of care based on logical 

conclusions and factual evidence, rather than subjective judgements and 

opinions. 

SUMMARY 

Piaget's formal operational stage also has application in the nursing 

process. Students are required to use formal reasoning in all the steps 

of the nursing process. For example, they must reason with concepts, 

relationships, abstract properties, and theories. It is also necessary 

that students apply the following formal operations: 

1. Combinatorial reasoning 

2. Propositional reasoning 

3. Proportional reasoning 

4. Probablistic reasoning 

5. Correlational reasoning 

Students must be aware of and critical of their own reasoning, the reason¬ 

ing of others, as well as actively checking on the validity of their con¬ 

clusions . 

At the concrete operational level, these reasoning patterns may be 

only vaguely understood. The student at this level applies them only in 

familiar situations, only partially and unsystematically (Karplus 1982). 

Use of formal reasoning patterns permits the student to accept hypo¬ 

thesized statements (assumptions) as the starting point in planning 

patient care. The student is able to identify possible relations of 

factors, deduce the consequences of these relations, then empirically 

verify which of these consequences occurs (Karplus 1982). 

The 

nursing 

nursing process is a systematic rational method of providing 

care. "It provides a framework for planning and implementing 



46 

nursing care and helps the nurse use nursing knowledge, solve problems, 

be creative, and keep in mind the humanistic aspects of nursing when 

providing care" (Kozier and Erb, 1983, pp. 116). The nursing process 

which is the core of the conceptual framework of the nursing curriculum 

requires specific higher level cognitive skills and knowledge. The 

student in order to be an effective problem-solver, must be capable of 

seeing the overall picture beyond the details, be able to reserve judg¬ 

ments until alternatives are examined, be able to consider the conse- 

quences of a variety of solutions, be able and willing to try own ideas 

(Roberts, 1980). 

Two important trends that have emerged from research are that many 

adolescents and adults are unable to consistently use formal modes of 

reasoning, and that formal reasoning ability is an important mediator 

of cognitive achievement (e.g., Cantu and Herron, 1978, Chiappetta, 

1976, and Tobin and Capie, 1980). As a consequence, researchers have 

emphasized the importance of "modifying instructional objectives, 

materials, and activities so that they are suited to the cognitive 

development of learners" (Tobin and Capie, 1980, pp. D- Thus the 

assumption can be made that nursing students must consistently use 

formal reasoning modes for both classroom learning and application of 

theory to nursing practice. As a result of the conclusions drawn from 

the literature, the following considerations seem appropriate, 

reasoning shills required by an initial nursing course appropriate to 

i i -inrl is there a relationship be 
the student's cognitive stage level, and is 

itlve stage level and the following variables: 
tween cognitive stage xevtr 

1. Age 

2. Sex 
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3. High school rank 

4. Scholastic aptitude tests 

5. Previous college credits 

This study proposes to address these concerns by answering the follow¬ 

ing questions: 

1. Does an initial nursing course affect a student's 
total cognitive test scores? 

2. Are the course expectations unrealistic given 

students' cognitive stage levels? 

3. Can some students who have not yet attained the 

formal operations stage perform tasks which 

require formal operations? 

4. What is the relationship between the variables, 

age, sex, high school rank, scholastic aptitude 

tests, and previous college credits with the 

student's total cognitive tests scores? 



CHAPTER 11J 

METHODOLOGY 

The methodology of the study includes three parts: the design of 

the study, the sampling procedure and collection of data, and the in¬ 

strumentation and data analysis. 

DESIGN OF THE STUDY 

The study focuses on the need to assess whether students admitted 

into an associate degree nursing program process the levels of abstract 

logical reasoning skills necessary to attain the objectives of an initial 

nursing course, and subsequently succeed in the program. A review of the 

literature suggests that less than fifty percent ol all college students 

are capable of consistently using abstract thought processes. Among 

students enrolled in nursing programs, the attrition rate is estimated to 

be one-third. The curriculum in associate degree nursing programs, be¬ 

ginning with the initial nursing course, require students to use formal 

abstract reasoning skills. 

The above leads to the major assumption of the study, that is, that 

formal reasoning operations are congruent with success in an associate 

degree nursing program. Since formal thinking strategies arc desirable 

for the attainment of course objectives in an initial nursing course, 

students enrolled in such a course will be assessed tor their cognitive 

stage level. The review of the literature clearly provides a thei 

cal position concerning the conditions that lead to cognitive growth, 

as seen in the Stimulus-Response Theory and the Organismic-Developmental 

Theory. 
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The primary concerns of the study were to identify the following 

cognitive stage levels, concrete( transitional, and formal in beginning 

nursing students, and to evaluate the effects of the initial nursing 

course on their cognitive stage level. A secondary focus of the study 

was to provide additional information regarding some of the factors 

which may influence a student's performance in an initial nursing course 

such as age, sex, high school rank, scholastic aptitude test scores, and 

previously earned college credits. The second assumption of the study 

is that a number of variables may have a significant relationship with 

a student's cognitive level, and subsequent success in an associate 

degree nursing program. The purpose of the study was to determine 

whether associate degree nursing students in their initial nursing course 

possess the levels of abstract logical reasoning skills necessary to suc¬ 

cessfully complete the program. 

Since the degree of complexity in the nursing curriculum dictates 

that students be able to consistently use formal reasoning skills, this 

study proposes to answer the following research questions: 

1. Does an initial nursing course affect a 

student's total cognitive test scores? 

2. Are the course expectations unrealistic given 

students' cognitive levels? 

3. Can some students who have not yet attained the 
formal operations stage perform tasks which require 

formal operations? 

A. What is the relationship between the variables, 

age, sex, high school rank, scholastic aptitude 

test scores, and previous college credits with 

the student's total cognitive test scores? 

SAMPLING AND DATA COLLECTION 

Subjects were selected from an entering 
freshman nursing class in an 
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associate degree program in a Massachusetts community college. The two- 

year program in nursing allows the student to earn the Associate in 

Science Degree and prepares him/her to take the National Council Licen¬ 

sure Examination which is a requisite for practice as a registered nurse. 

The program is fully accredited by the National League for Nursing. The 

course of study combines education in the basic sciences, social sciences, 

humanities and courses in nursing. The nursing curriculum is based on a 

conceptual framework which incorporates the concepts of homeostasis, man 

as a holistic being, and the nursing process. Clinical learning consists 

of selected related experiences in hospitals and other health care faci¬ 

lities . 

INITIAL NURSING COURSE 

The initial nursing course is designed to enable the beginning 

student to gain knowledge and skills necessary to meet the basic needs 

of patients with simple problems of homeostasis. Using the nursing 

process, the student learns to identify problems related to basic human 

needs, and to institute nursing measures which assist the patient in 

meeting these needs. A holistic approach to nursing is emphasized with 

the focus of nursing care placed on the health care needs of the whole 

human being as he interacts with his environment. 

At the conclusion of the initial nursing course, the successful 

student is able to: 

1 Apply the basic principles underlying the nursing 

care of adult patients presenting simple problems 

of homeostasis. 

2 Identify the interrelated phases of the nursing 

processes; identify patient problems and select 

appropriate nursing approaches. 
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3. Identify the components of effective interpersonal 

communications. 

4. Accept responsibility for self-directed learning. 

5. Assume the roles and legal responsibilities of a 

nursing student. 

6. Perform selected basic nursing skills in the care of 

assigned adult patients. 

7. Report and record significant data and utilize 

correct channels of communication. 

8. Identify essential components of health and the 

measures used in its promotion and maintenance. 

9. Identify simple homeostatic deviances. 

10. Identify the need for patient teaching related to 

simple problems of homeostasis. 

11. Establish a helping relationship with patients. 

12. Identify physiological changes and developmental 

tasks from birth to senescence. 

The study asked sixty students enrolled in an initial nursing course 

in an associate degree nursing program to take the two parallel forms of 

TOLT (Appendices B and C) prior to and at the conclusion of the course. 

Data identifying the student's cognitive stage level, concrete, transi¬ 

tional, or formal were determined from the administration of the pre and 

post tests. Data regarding factors which may influence a student's 

performance in an initial nursing course i.e., age, sex, high school rank, 

scholastic aptitude test scores, and previous earned college credits were 

collected (Appendix D). 

Prior to the administration of the instrument TOLT, permission was 

obtained from the administration of the community college to seek student 

participation. The study relied on the voluntary participation of stu- 

dents enrolled in the initial nursing 
course. Out of the possible eighty 
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students enrolled in the course, sixty volunteered to participate. The 

nature of the study required testing which was explained to the students 

prior to their volunteering. This aspect of the study may have discour¬ 

aged the twenty students who did not volunteer. A brief description of 

the study was given to the subjects prior to the administration of the 

pretest. As recommended by the tkst developer, subjects were provided 

with a general introduction to the test. They were informed that the 

test consists of a number of problems involving reasoning or problem¬ 

solving strategies that are useful in solving problems in a variety of 

areas; and that the test will provide information about how familiar 

students are with these strategies. All students who elected to partici¬ 

pate were asked to sign a consent form (Appendix A). Student subjects 

were assured of anonymity. The administration of each form of the test 

required thirty minutes. 

INSTRUMENTATION AND ANALYSIS 

To collect data for the study, the two parallel forms of the Test of 

Logical Thinking were administered to sixty students enrolled in an ini¬ 

tial nursing course. The pretest was administered to the students in 

September, 1984 prior to beginning the initial nursing course. The post 

test was administered following the completion of the course in December 

of 1984. Each student provided data on age, sex, high school rank, 

scholastic aptitude test scores, and previously earned college credits. 

The Test of Logical Thinking was developed in 1980 by William Capie 

and Kenneth Tobin. The test consists of a number of problems involving 

reasoning and problem-solving strategies that are useful in solving 

problems in a variety of areas. The purpose 
of the test is to measure 
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formal reasoning skills. The following five reasoning modes are included: 

1. Identifying and controlling variables 

2. Combinatorial reasoning 

3. Probablistic reasoning 

4. Correlational reasoning 

5. Proportional reasoning 

Each TOLT form consists of ten problems, two representing each of the five 

reasoning modes. Subjects choose a response from among five possibilities 

for each problem; and then choose a justification from among five provided. 

Twenty-five response combinations exist for each problem. The correct 

answer is the correct choice plus the correct justification. By designing 

the test in such a manner, the probability of solving and justifying a 

significant number of test items without using formal reasoning is neg¬ 

ligible . 

The impetus for developing a paper and pencil test such as TOLT 

has been the repeated finding by investigators (Chiappetta, 1976) that 

as many as fifty percent of college students cannot perform the sophis¬ 

ticated kinds of thought processes characteristic of formal operations, 

and that formal reasoning ability is an important mediator of cognitive 

achievement (Cantu and Herron, 1978; Goodstein and Howe, 1978). 

Action on either of these concerns requires that formal reasoning 

ability be assessed in a valid and reliable manner. In the past, 

clinical interviews based on protocols described by Inhelder and Piaget 

(1958, 1975), have been used to assess formal reasoning ability. rhe 

clinical interview, however, is not suited for widespread administra¬ 

tion because of the time required to administer a set of tasks to a 

group of students, and because of the level of expertise required of 

the interviewer. The need for ease of administration and objective 
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procedures have led to the development of a valid and reliable pencil 

and paper measure of formal reasoning ability. Tobin and Capie (1980) 

developed convenient parallel group tests of formal reasoning ability 

that require students to solve problems and justify the solutions 

obtained. 

Evidence suggests that TOLT, as developed by Tobin 

and Capie, does measure formal thought. The relia¬ 

bility data are indicative of high internal consis¬ 

tency and the validity data are diverse and supportive 

of an effective group test of formal thought. TOLT 

provides a means of assessing formal reasoning ability 

as a diagnostic aid for teachers or as data for re¬ 

searchers investigating the nature of learning. The 

test is suitable for administration on a group basis 

to students from grade six through college (Tobin and 

Capie, April 1980 pp. 20). 

The scoring procedure used for TOLT is based on subjective perfor¬ 

mances of interviews correlated with performances on TOLT. The relation¬ 

ship between performance on the interviews and TOLT were separately inves¬ 

tigated for each mode of reasoning. The correlation coefficients provide 

a measure of the criterion-related validity of TOLT. "Performance on the 

interviews was also used as a means of identifying scores on TOLT that 

could be used to categorize subjects as being at the formal, transitional 

or concrete state of development" (Tobin and Capie, April 1980, pp. 7). 

Subjects were categorized as formal on the interview tasks ii formal 

reasoning ability was used to correctly solve three of the five tasks. 

In this study using TOLT, subjects who score 0-3 are categorized 

as being at the concrete stage of development. If they score 4-7, they 

are categorized as being at the transitional stage of development, and 

if they score 8-10, they are categorized as being at the formal stage ot 
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development. Table 1 contains the scoring procedures used for TOLT. 

TABLE I 

SCORING PROCEDURES FOR TOLT 

Possible Scores 

1. Controlling Variables 0-2 
2. Proportional Reasoning 0-2 
3. Probablistic Reasoning 0-2 
4. Correlational Reasoning 0-2 
5. Combinatorial Reasoning 0-2 

Total 10 

The scale to be used for converting the total cognitive score to 

formal, transitional and concrete stage levels is given below: 

Formal 8-10 

Transitional 4-7 

Concrete 1-3 

In items 1-8 of the parallel forms of the test, a subject needs to 

have both the answer and the reason correct to be awarded a score of 1. 

No partial marks should be awarded. Since a mark of 1 can be obtained 

for each of the first 8 items, a total score of 8 is possible. 

For items 9 and 10, the subject should have the correct combinations 

and the correct number of combinations. If a combination is repeated, the 

item is scored incorrect. An exception to this procedure occurs if the 

repeated combination is the one given on the answer form. In this instance, 

a subject could have 25 combinations for item 10 and 28 or 29 combinations 

for item 9. For items 9 and 10, a total score of 2 is possible. Thus a 

score of 10 for the entire test is possible. The above score procedures 

are taken from the administrative details of the Test of Logical Thinking 

(Tobin and Capie, 1979). 



Analysis of data was accomplished through the use of descriptive 

statistics. The results of TOLT were numbered consecutively beginning 

with 01. This provided an identification number as well as providing 
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for confidentiality. Question items were coded with their numerical 

values and recorded on computer sheets. Background variables, sex, age, 

high school rank, scholastic aptitude test scores and previously earned 

college credits were also tabulated and recorded on computer sheets for 

keypunching. Assistance throughout the process was afforded by a com¬ 

puter and statistical consultant. The Statistical Package for the 

Social Sciences (SPSS) computer program at the University of Massachu¬ 

setts was utilized to process the data. 

ASSUMPTION #1 AND RELATED RESEARCH QUESTIONS 

The major assumption of the study was that formal reasoning opera¬ 

tions are congruent with success in an associate degree nursing program. 

Since formal thinking strategies are desirable for the attainment of 

course objectives in an initial nursing course, students were assessed 

for their cognitive state level prior to and at the conclusion of the 

course. 

1. Does an initial nursing course affect a student s total 

cognitive scores? 

2. Are the course expectations unrealistic given students 

cognitive stage levels? 

3 Can some students who have not yet attained the formal 

operations stage perform tasks which require formal 

operations? 

The above research questions were analysed using data collected 

by the administration of the Test of Logical Thinking. Question #1 

was analyzed by looking at the following information: frequency 
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distributions, moan scores, and standard deviations regarding the pretest 

and post test for cognitive stages. A t-test comparing the significance 

of the differences between the two tests was done. Pre and post changes 

were interpreted in relationship to the initial course. 

Tests for significance were part of the data analysis for question 

#2. Chi square tests were computed for the pretest by grade for concrete, 

transitional and formal cognitive levels, as well as, the post test by 

grade for concrete, transitional and formal cognitive levels. 

Question #3 was analyzed by computing Chi Square tests on the post 

test controlling for the pretest, and course grade for concrete, transi¬ 

tional and formal levels. Tests for significance were also part of the 

data analysis. For those students who had not attained formal operations 

but were performing tasks requiring formal strategies, the problem-solv¬ 

ing procedures they used were identified by looking at the specific 

instructional modes used. 

ASSUMPTION #2 AND RELATED RESEARCH QUESTION 

The second assumption of the study is that a number of variables may 

have a significant relationship to a student’s cognitive level and with 

subsequent success in an associate degree nursing program. 

1. What is the relationship between the variables age, sex, 

high school rank, scholastic aptitude test scores, and 

previous college credits with the student, s total cog¬ 

nitive test scores? 

The above research question was analyzed by using data collected 

through the administration of the Test of Logical Thinking, and data 

collected on background variables. It included analysis of variance 

using the pretest with the variables high school rank, college credits. 
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and scholastic aptitude test scores. The degree of significance between 

pretest and age was also analyzed. Frequency distributions, mean scores 

and standard deviations for the variables and their relationship to cog¬ 

nitive stage levels were identified. 

The next section of the study is devoted to the interpretation and 

analysis of the collected data. Tables are used to present the data in 

a summary form. 



CHAPTER IV 

PRESENTATION AND INTERPRETATION OF DATA 

The purpose of this research study was twofold. The first was to 

explore the effect of an initial nursing course on community college 

nursing students' cognitive stage levels. The second purpose of the 

study was to identify the relationship of the variables, age, sex, high 

school rank, scholastic aptitude test scores, and previous college 

credits to the students' cognitive stage levels. 

The results of this study are presented according to the follow¬ 

ing parameters. The sample for this study was drawn from students 

enrolled in an initial nursing course in an associate degree nursing 

program in a Massachusetts Community College. The total population of 

the college for the 1985 Fall semester was 2,715 day students of which 

67 percent were full time students and 33 percent were part time stu¬ 

dents. The college courses and programs include post-secondary trans¬ 

fer and occupational—technical education, general education, develop¬ 

mental instruction, and continuing education. The course of studies 

includes programs in Business Engineering, Health and Science, and 

Liberal Arts. The College grants the Associate of Arts and Associate 

of Science degrees. 

All students commute to the college with 86 percent living within 

a twenty mile radius. The majority of students, 94.7 percent, come 

from white, lower class and middle class families. 

The age range of the student population was 17 to 56 with 25 being 
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the mean. The male/female ratio was 37 percent male and 63 percent 

female. 

Data pertaining to the study's assumptions and research questions 

are presented and interpreted. Statistical and empirical data are con¬ 

sidered in support or rejection of the assumptions and research questions. 

Data are considered statistically significant at the .05 level or p<’0.03 

level. 

Sixty of the 80 students enrolled in the freshman nursing class 

volunteered for the study. Eight were males and 52 were females. The 

age range was 18 to 47 with a mean age of 27.3. Table 2 lists the dis¬ 

tribution of males and females by age and sex. 

TABLE 2 

POPULATION DISTRIBUTION BY AGE AND SEX 

SEX N PERCENT AGE 

RANGE 

MEAN 

AGE 

S.D. 

Males 8 13.3 20-34 27.367 7.371 

Females 52 86.7 18-47 27.367 7.371 

The male/female ratio in the sample is significantly lower than the 

ratio for the college population; 13.3% to 33%. The reason for this may 

be that nursing has been a predominently female oriented profession, with 

a low male/female ratio. The mean age of 27 in the sample was slightly 

of 25 for the college population. higher than the mean age 
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Table 3 lists students by age and percent. 

TABLE 3 

DISTRIBUTION OF STUDENTS BY AGE 

AGE N PERCENT 

18-23 23 38.3% 

24-29 17 28.3% 

30-36 15 25% 

37-42 3 5% 

43-47 2 3.3% 

N = 60 

The age range of students in the sample was 18 to 47. Although the 

majority of students are between the ages of 18 and 29, a significant 

number of the students are in the adult learner category. 
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ASSUMPTION #1 AND RELATED RESEARCH QUESTIONS 

The major assumption of the study was that formal reasoning opera¬ 

tions are congruent with success in an associate degree nursing program. 

Since formal thinking strategies are desirable for the attainment of 

course objectives in an initial nursing course, students were assessed 

for their cognitive stage level prior to and at the conclusion of the 

course. In order to effectively analyze this assumption, the following 

research questions were considered in relationship to the collected data. 

1. Does an initial nursing course affect a student’s total cogni¬ 

tive scores? 

2. Are the course expectations unrealistic given students' cogni¬ 

tive stage levels? 

3. Can some students who have not yet attained the formal opera¬ 

tions stage perform tasks which require formal operations? 

1. DOES AN INITIAL NURSING COURSE AFFECT A STUDENT'S TOTAL COGNITIVE 

SCORES? 

Before considering the relationship between the initial nursing 

course and student cognitive scores, a number of factors regarding con¬ 

crete, transitional and formal operational thought should be considered. 

The kinds of thought processes seen during concrete operations 

appear quite limited. An individual at this stage is oriented toward 

concrete realities, and is unable to incorporate abstract concepts that 

depart from that reality. A number of individuals show evidence of 

thinking processes which are transitional between categories. Their 

thought processes includes features of both the concrete and formal 

cognitive levels. The individual who uses formal thought processes. 
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however, is able to understand abstract concepts that are separate from 

concrete reality. These thought processes are essential if the indivi¬ 

dual is to evaluate situations beyond his/her own experiences. 

In order to assess the effect of the initial nursing course on 

the students' cognitive stage levels, the Test of Logical Thinking was 

administered prior to and at the conclusion of the course. According 

to their scores, students were categorized at the concrete, transitional 

or formal cognitive stage level. 
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Table 4 lists students according to their cognitive stage 

level as determined by pretest and post test. 

TABLE 4 

RELATIONSHIP OF AN INITIAL NURSING COURSE WITH 

COGNITIVE STAGE LEVELS 

PRETEST POST TEST 

Concrete 23 - 38.3% 17 - 28.3% 

Transitional 25 - 41.6% 26 - 43.3% 

Formal 12 - 20% 17 - 28.3% 

N = 60 

Only 12 students (20 percent of the sample) scored at the formal 

level on the pretest, while 48 students (80 percent of the sample) scored 

at the concrete or transitional level. These findings are consistent with 

numerous findings in the literature (Tomlinson-Keasey, 1978) that as many 

as fifty percent of college freshmen fail to demonstrate the sophistica¬ 

ted thought processes characteristic of formal thinking. On the post 

test, 17 students (28.3 percent) scored at the formal cognitive level. 

This represents an 8 percent increase of individuals functioning at the 

formal level. 
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A t-test was performed to determine the significance of the differ¬ 

ences between the group mean of the two tests. Table 5 pairs the pre¬ 

test with the post test. 

TABLE 5 

T TEST ANALYSIS OF DIFFERENCES BETWEEN PRETEST AND POST TEST SCORES 

VARIABLE N MEAN S.D. 

DIFFERENCE 

MEAN S.D. T VALUE 

2-TAIL 

PROBABILITY 

Pretest 60 4.4167 2.664 

-.6000 1.265 -3.67 .001 

Post test 60 5.0167 2.453 

Testing for the differences between the pre and post tests shows 

that the post test scores are significantly higher than the pretest 

scores at the .001 level. These findings suggest that the initial nurs¬ 

ing course may be one of the variables which resulted in changes in some 

of the students' thinking processes. These changes may in part be the 

result of the content and instructional modes used in the initial nursing 

course. A transition in thinking processes takes place if experiences 

familiar to the student are blended or related with abstractions and con¬ 

cepts that are not. In some instances, appropriate experiences may have 

been provided for students at the concrete or transitional levels. This 

may or may not have been a conscious act by instructors. 

In summary, the data suggest that the initial nursing course did 

have an effect on the thinking processes of students as evidenced by 

significant differences between pre and post test scores. 
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2. ARE THE COURSE EXPECTATIONS UNREALISTIC GIVEN STUDENTS’ COGNITIVE 
STAGE LEVELS? 

The initial nursing course provides a foundation for all subse¬ 

quent nursing courses. A minimum grade of C (which necessitates a 

satisfactory clinical grade) is required in all the nursing courses. 

The initial nursing course is designed to enable the student to 

gain the knowledge and skills necessary to meet the needs of patients 

with simple problems of homeostasis. Students are expected to use the 

nursing process to identify problems related to basic human needs, and 

to institute nursing measures which assist the patient in meeting these 

needs. Higher level cognitive skills are necessary for problem-solving 

activities. The student must engage in such activities when using the 

nursing process. Therefore, course expectations are that the student 

will be able to use formal reasoning strategies. If students do not 

possess these skills, it may be unrealistic to expect them to meet all- 

course objectives. 
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Table 6 lists students according to their pretest cognitive stage 

level and the initial course grade. 

TABLE 6 

CHI-SQUARE ANALYSIS OF INITIAL NURSING COURSE GRADES TO 

PRETEST COGNITIVE STAGE LEVELS 

COURSE GRADE A B C D F 

Concrete 1 4 15 2 1 

Transitional 4 13 6 2 0 

Formal 5 6 1 0 0 

N = 60 

Chi-Square = 20.79279 

Significance = .0020 

Of the 60 students who took the TOLT pretest, 41.6 percent were 

at the transitional stage level, while 20 percent were at the formal 

stage level and 38.3 percent were at the concrete stage level. The 

grade distribution for the course was 10 A's, 23 B's, 22 C's, 4 D's, 

and 1 F. The 5 students (8.3 percent of the sample) who failed the 

course were at the concrete and transitional levels. The data suggest 

that there is a significant relationship between cognitive stage level 

and course grade. 
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Table 7 presents the results of analyzing the pretest by grade. 

TABLE 7 

ANALYSIS OF VARIANCE, PRETEST BY COURSE GRADE 

COURSE GRADE N MEAN S.D. 
MINIMUM 

SCORE 
MAXIMUM 

SCORE 

A 10 6.6000 2.2706 3.000 10.000 

B 23 5.4783 2.5022 1.000 10.000 

C 22 2.8182 1.7898 0 8.000 

D 4 2.7500 1.5000 1.000 4.000 

N = 59 

F Ratio = 9.984 

F Probability = .0001 

The data show that those students with grades of A and B generally 

scored higher on the pretest. The F Probability of .0001 indicates that 

there was a significant difference between course grades and pretest 

scores. 
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Table 8 illustrates the relationship between course grades and post 

test cognitive stage levels. 

TABLE 8 

CHI-SQUARE ANALYSIS OF THE RELATIONSHIP BETWEEN INITIAL NURSING 

COURSE GRADES AND POST TEST COGNITIVE STAGE LEVELS 

COURSE GRADE A B C D F 

Concrete 0 1 13 2 1 

Transitional 3 13 8 2 0 

Formal 7 9 1 0 0 

N = 60 

Chi-Square = 30.1A752 

Significance = .01 

Of the 60 students who took the TOLT post test, 28.3 percent were 

at the concrete stage level, A3.3 percent were at the transitional stage 

level, and 28.3 percent were at the formal stage level. Six less students 

scored at the concrete state level in the post test. There was an increase 

of one student at the transitional level, while 5 more students scored at 

the formal stage level. 

In summary, the relationship of course grades to post test cognitive 

stage levels was significant at the <.01 level. The grade distribution 

suggests that course expectations were realistic for 91.7 percent of the 

sample. The data showed that 8.3 percent of the students did not receive 

a grade of C or better but failed the course. However. 22 or 36.7 percent 

of the students did not earn a B or A grade which is desirable for success 

in subsequent nursing courses. 
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3- CAN SOME STUDENTS WHO HAVE NOT YET ATTAINED THE FORMAL OPERATIONS 
STAGE PERFORM TASKS WHICH REQUIRE FORMAL OPERATIONS?" 

Since the literature documents that less than 50 percent of all 

college freshmen do not consistently use formal thinking processes, the 

above question seems appropriate to consider. At first glance, a signi¬ 

ficant number of students in the study appeared to perform tasks which 

required formal operations. Very often, however, the concrete student 

uses rote-meaningless memorization of cognitive material, and as a 

result may be successful in answering questions on written examinations. 

For the concrete student, the meaningful understanding or manipulation 

of relationships between abstractions and concepts is dependent upon 

relating them to current or prior concrete-empirical evidence (Ausubel, 

1964). When the concrete student is able to relate new concepts and ideas 

to past experiences, comprehension is possible. When such experiences are 

not available, the concrete student finds abstract relational proposi¬ 

tions unrelatable to his/her cognitive structure and, therefore, mean¬ 

ingless (Ausubel, 1964). The course grades of students in the study 

suggest that some concrete and transitional students may be resorting 

to rote memorization of content. This may be one of the factors which 

subsequently leads to the inability of some students in the transfer of 

classroom learning to clinical nursing practice. Manifestations of this 

problem are frequently seen in the inability to solve problems in actual 

nursing situations (Wong, 1979). 
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Table 9 illustrates how students who scored at the concrete stage 

level on the TOLT pretest scored on the post test. 

TABLE 9 

CHI-SQUARE ANALYSIS OF POST TEST CONTROLLING FOR 

PRETEST BY GRADE FOR CONCRETE STUDENTS 

COURSE GRADE A B C D F 

Concrete 0 1 11 2 1 

Transitional 1 3 4 0 0 

N = 23 

Chi-Square = 6.08274 

Significance = .1077 

There were 23 students (38.3 percent of the sample) who scored at the 

concrete cognitive stage level in the pretest. Of the 4 students who were 

at the concrete cognitive stage level on the pretest with a B grade, 3 

moved to the transitional level on the post test. Of the 15 students who 

scored at the concrete cognitive stage level on the pretest with a C 

grade, 4 moved to the transitional level on the post test. The 3 students 

who scored at the concrete cognitive stage level on the pretest with D and 

F grades, remained at the same level on the post test. Only one of the 

students who scored at the concrete level on the pretest earned an A grade 

for the course. The significance of the test controlling for the pretest 

by course grade for the concrete student was low at the .1077 level. 
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Table 10 illustrates how students who scored at the transitional 

stage level on the TOLT pretest scored on the post test. 

TABLE 10 

CHI-SQUARE ANALYSIS OF POST TEST CONTROLLING FOR PRETEST 

BY GRADE FOR TRANSITIONAL STUDENTS 

COURSE GRADE A B C D F 

Concrete 0 0 2 0 0 

Transitional 1 10 4 2 0 

Formal 3 3 0 0 0 

N = 25 

Chi-Square = 14.13556 

Significance = .0282 

There were 25 students (41.6 percent of the sample) who scored at 

the transitional cognitive stage level on the pretest. Of the 4 students 

who were at the transitional cognitive stage on the pretest and earned an 

A grade, 3 moved to the formal cognitive stage while one student remained 

at the transitional level on the post test. Of the 13 students who 

scored at the transitional cognitive stage level on the pretest with a B 

grade, 3 moved to the formal cognitive stage while 7 students remained at 

the transitional level on the post test. Of the 6 students who scored at 

the transitional cognitive stage level on the pretest with a C grade, 2 

regressed to the concrete cognitive stage level, 2 remained at the trans¬ 

itional level with no student moving to the formal level on the post test 



Both of the students who scored at the transitional cognitive stage 

level with a D grade, remained at the same level on the post test. 

Cognitive stages of development are related to a given range of 

difficulty and familiarity of the problem area. Beyond this range, an 

individual commonly reverts to a former stage. Ausubel (1964, pp. 264) 

states, "even though an individual characteristically functions at the 

abstract level of cognitive development when he is first introduced to 

a wholly unfamiliar subject-matter field, he tends initially to function 

at a concrete-intuitive level." This may explain why only 6 of the 25 

transitional students moved to the formal stage of cognitive development 

after completing the course, and why 2 students regressed to the con¬ 

crete cognitive level. The significance of the post test controlling 

for the pretest by course grade for the transitional student was high at 

the .0282 level. 



Table 11 illustrates how students who scored at the formal stage 

level on the TOLT pretest scored on the post test. 

TABLE 11 

CHI-SQUARE ANALYSIS OF POST TEST CONTROLLING FOR PRETEST 

BY GRADE FOR FORMAL STUDENTS 

COURSE GRADE A B C 

Transitional 1 0 0 

Formal 4 6 1 

N = 12 

Chi-Square = 1.52727 

Significance = .4660 

There were 12 students (20 percent of the sample) who scored at the 

formal cognitive stage level on the pretest. Of the 5 students who were 

at the formal cognitive stage on the pretest with an A grade, one regressed 

to the transitional cognitive stage on the post test. All of the 6 stu¬ 

dents at the formal cognitive level on the pretest with a B grade remained 

formal in the post test. The one student who was at the formal cognitive 

stage on the pretest with a C grade, remained formal in the post test. 

The significance of the post test controlling for the pretest by course 

grade for the formal student was low at .4660. 



In summary, a significant number of students were able to perform 

tasks requiring formal operations in the initial nursing course. They 
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were able to do so even though they had not yet attained a formal cogni¬ 

tive stage level. The data also suggest that there is a significant 

relationship between course grade and cognitive stage level. 

ASSUMPTION #2 AND RELATED RESEARCH QUESTION 

The second assumption of the study was that a number of variables 

may have a significant relationship to a student's cognitive level, and 

with subsequent success in an associate degree nursing program. 

1. WHAT IS THE RELATIONSHIP BETWEEN THE VARIABLES AGE, SEX, 

HTGH SCHOOL RANK, SCHOLASTIC APTITUDE TEST SCORES, AND 

PREVIOUS COLLEGE CREDITS WITH THE STUDENT'S TOTAL COGNI¬ 

TIVE TEST SCORES? 

Students bring various life experiences, self directed learning 

skills, personal and academic problems to the academic scene. The liter¬ 

ature shows that a number of variables such as high school rank, scholas¬ 

tic aptitude test scores, and first semester college grades are reliable 

predictors of student success. (Clagett, 1982). Therefore, it seemed 

appropriate to look at the variables age, sex, high school rank, scholas¬ 

tic aptitude test scores and previous college credits in relationship to 

the student's cognitive stage level. 
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Table 12 illustrates the relationship of age to cognitive stage 

level. 

TABLE 12 

AGE DISTRIBUTION AT EACH COGNITIVE LEVEL FOR PRETEST 

AGE 18-27 yrs 28-35 yrs 36-47 yrs 

Concrete 14 4 5 

Transitional 11 10 4 

Formal 6 5 1 

N = 60 

S.D. = 7.371 Maximum = 47.00 

Mean = 27.367 Correlation R = -.0078 

Minimum =18.0 Significance R = .94694 

There is no statistically significant correlation between age and 

cognitive stage level in the sample of students tested on the pretest. 

The data support comparable findings in the literature. In 1-iaget s 

theory, cognitive stages are not independent of each other in actual 

development nor are chronological ages fixed. Significant numbers of 

individuals do not attain the formal level until they are well past 

adolescence, with some individuals never doing so. However, each indi¬ 

vidual passes the stages of development in the same order. Tomlinson- 

Keasey (1978), state that the acquisition of formal operational thought 

processes continues beyond adolescence for some individuals. 
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The relationship of gender to cognitive stage level is presented in 

Table 13. 

TABLE 13 

GENDER DISTRIBUTION AT EACH COGNITIVE LEVEL 

GENDER 
PRETEST 

M F 
POST 

M 
TEST 

F 

Concrete 0 23 0 17 

Transitional 5 20 6 20 

Formal 3 9 2 15 

N = 60 

S.D. = .343 

The 8 males in the sample scored at the transitional and formal 

cognitive stage levels. Although, the number of male students (13.3 

percent of the sample) is small, their scores on the pre and post tests 

support findings in the literature that the type of reasoning skills 

assessed by a paper and pencil test may be more highly developed in males 

than females of college age (Lawson, 1975). Twenty-nine females (48.3 

percent of the sample) scored at the transitional and formal cognitive 

levels. However, only 9 out of the 52 females scored at the formal 

cognitive level. It appears that the type of reasoning processes assessed 

by TOLT may be more highly developed in the males than in the females 

of the sample. On the post test, seven females moved from the concrete 

level to the transitional level, while 6 moved from the transitional level 

to the concrete level. 
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The results of the relationship of high school rank and scholastic 

aptitude tests scores to cognitive stage levels are presented in Tables 

14 and 15 respectively. 

TABLE 14 

ANALYSIS OF VARIANCE, PRETEST BY HIGHSCHOOL RANK 

RANK UPPER 1/10 UPPER \ UPPER b LOWER h LOWER \ 

Concrete 0 0 6 14 3 

Transitional 0 6 13 5 1 

Formal 3 5400 

N = 60 

S.D. = 2.890 

F Probability = .0304 

A total of 61.6 percent of the students ranked in the upper half of 

their class. All of the 12 students who scored at the formal cognitive 

state level (20 percent of the sample) ranked in the upper half of their 

class. The implications of the findings suggest that there is an appro¬ 

priate match between formal thinkers and the content and teaching methods 

presented at their high schools. What is significant is that only 6 of 

the concrete students ranked in the upper half of their class, while not 

one of the 23 concrete students ranked in the upper quarter. 
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TABLE 15 

SCHOLASTIC APTITUDE TESTS SCORES AND PRETEST COGNITIVE STAGE LEVELS 

SAT SCORES 259-387 

VERBAL 

388-499 500-630 290-410 

MATH 

411-513 514-636 

Concrete 10 11 2 16 6 1 

Transitional 3 16 6 15 7 3 

Formal 5 1 6 3 6 3 

N = 60 

Verbal Scores 

S.D. = 90.285 

Mean = 431.217 

Minimum = 259.000 

Maximum = 630.00 

Math Scores 

S.D. = 83.757 

Mean = 403.550 

Minimum = 290.00 

Maximum = 636.00 

Two tailed test of significance 

Verbal Correlation R .39875 
Significance R .00160 

Math Correlation R .39447 
Significance R .00182 

The data suggest that the T0L1 scores are 

with the SAT verbal and math scores. 

s ignificantly correlated 
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The results of the relationship of post high school education and 

cognitive stage level are presented in Tables 16 and 17 respectively. 

TABLE 16 

POST HIGH SCHOOL EDUCATION AND COGNITIVE STAGE LEVELS 

POST EDUCATION NONE AA AS LPN 

Concrete 19 0 0 A 

Transitional 19 2 1 3 

Formal 10 1 1 0 

N = 60 AA = Associate of Arts 

S.D. = 1.629 AS = Associate of Science 

Mean = .700 LPN = Licensed Practical Nurse 

Twenty percent of the sample have a post high school diploma or 

associate degree. The 5 students who have associate degrees scored at 

the transitional and formal cognitive levels. Although, the numbers 

with post high school degrees are small (8.3 percent of the entire 

sample) the findings suggest that there is some statistical significance 

between college education and cognitive stage level. 
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TABLE 17 

ANALYSIS OF VARIANCE, PRETEST BY COLLEGE CREDITS 

COLLEGE CREDITS 0 3-6 6-9 9-12 12-18 18-21 Over 21 

Concrete 5 0 2 3 2 4 7 

Transitional 4 1 3 0 2 10 5 

Formal 3 0 2 0 2 3 2 

N = 60 

S.D. = .465 

F Probability = .8001 

Eighty percent of the sample had some college credits prior to enrol¬ 

lment in the initial nursing course. Seven of the 12 students at the formal 

cognitive level had previous credits. The F Probability of .8001 indicates 

that for this sample there was no statistical significance between college 

credits and cognitive stage level. 
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In summary, logical thinking was found to have a positive relation¬ 

ship to traditional college selection criteria such as high school rank 

and scholastic aptitude scores. The data showed that there was not a 

significant correlation between age and cognitive stage level. Although 

the male sample was small, differences on stage levels between the sexes 

were found to be significant favoring the men. The wide distribution of 

students with college credits among the three cognitive stage levels 

suggests that there is little relationship between the two. However, 

the 5 students who had associate degrees were either at the transitional 

or formal level suggesting that for this sample there may be a signifi¬ 

cant relationship between college degrees and cognitive stage levels. 

In the next chapter, the findings of the study are summarized, 

discussed and presented along with implications for nursing education and 

recommendations for future study. 



CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

OVERVIEW AND DISCUSSION 

This study was designed to explore whether students admitted into 

an associate degree nursing program possess the level of abstract logi¬ 

cal reasoning skills necessary to successfully complete the program. The 

long range purpose of the study was to provide the impetus for matching 

students at Piaget's cognitive stage levels with materials, activities 

and teaching strategies which will assist them to learn content requir¬ 

ing formal operations. Such an approach may facilitate learning and 

indirectly reduce attrition of students in associate degree nursing pro¬ 

grams . 

The attrition rate among nursing students has been estimated at one- 

third of all students admitted to nursing programs (Wahlstrom and 

Weinstein, 1979). The literature also documents that less than fifty 

percent of all college students are capable of consistently using 

logical, abstract thought processes characteristic of formal thinking 

(Cantu and Herron 1978; and Goodstein and Howe, 1978). Two of the 

factors which may contribute to the high attrition rate among nursing 

students are, the student's cognitive stage level and the complexity of 

the curriculum which demands higher level thinking skills. If a signi¬ 

ficant number of nursing students are not consistently functioning at 

the formal cognitive stage level, then it seems appropriate to ask the 

following questions: 

1. Can students who do not consistently use formal thinking 
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strategies succeed in an associate degree nursing program? 

2. If students are not functioning at the formal cognitive stage 

level, are there appropriate methods and materials to assist 

them to learn abstract concepts and thus meet course objectives? 

DESCRIPTION OF THE STUDY 

In order to address these concerns, sixty freshmen students enrolled 

in an associate degree nursing program were assessed for the effect of an 

initial nursing course on their cognitive stage levels. The students who 

volunteered for the study were tested with two parallel forms of the Test 

of Logical Thinking prior to and at the conclusion of the initial nursing 

course. The test developed by Tobin and Capie (1980) consists of a num¬ 

ber of problems involving reasoning and problem-solving strategies that 

are useful in solving problems in a variety of areas. The test provides 

a valid measure of formal reasoning ability. Since the primary purpose 

of the study was to determine if the students’ cognitive stage levels 

were compatible with the reasoning skills required by the course, there 

was no special treatment of the curriculum. 

The literature shows that there is an increasingly diverse popula¬ 

tion of students in community colleges. They present a wide variety of 

characteristics and needs. Cross (1979) has stated that community 

college populations include students with a wide range of ages, back¬ 

grounds, experiences and abilities. Therefore, the second part of the 

study was to ascertain the relationship of cognitive stage level to the 

following variables: 

1. Age 

2. Sex 

3. High school rank 

4. Scholastic aptitude tests 

5. Previous college credits 



The identification of the above variables and their relationship 

to formal reasoning skills may provide additional information which 

could be helpful to nursing educators in the planning and implementation 

of curriculum. 

Findings in the literature and personal observations of the diffi¬ 

culties encountered by some nursing students in transferring classroom 

learning to clinical nursing lead to the following assumptions: 

1. Formal reasoning operations are congruent with success in an 
associate degree nursing program. 

2. A number of variables may have a significant relationship to 

a student's cognitive level, and subsequent success in an 

associate degree nursing program. 

The main objectives of this study were to identify cognitive stage 

levels, concrete, transitional or formal in students enrolled in an 

initial nursing course, as well as to ascertain the relationship of a 

number of variables to cognitive stage levels. 

The study proposed to assess the above objectives by answering the 

following research questions. 

1. Does an initial nursing course affect a student's total 

cognitive test scores? 

2. Are the course expectations unrealistic given students' 

cognitive stage levels? 

3. Can some students who have not yet attained the formal 

operations stage perform tasks which require formal 

operations? 

A. What is the relationship between the variables, age, sex, 

high school rank, scholastic aptitude tests, and previous 

college credits with the student's total cognitive tests 

scores? 
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SUMMARY AND DISCUSSION OF FINDINGS 

The findings of this study regarding the effect of an initial 

nursing course on a student's cognitive stage level should be considered 

with caution, since the differences between the pre-post test scores 

are based on a sample of 60 students and this may not be a representa¬ 

tive sample of the total population. Consequently, generalization of 

the results is limited. Also, a number of variables other than the 

initial nursing course such as learning styles and other courses may 

also have influenced a student's cognitive level. 

RESEARCH QUESTIONS 

1- DOES AN INITIAL NURSING COURSE AFFECT A STUDENT'S TOTAL COGNITIVE 
TEST SCORES? 

Analysis of the data shows that there was a significant difference 

between the pre-post test scores, with the post test scores significantly 

higher at the .001 level. On the post test, 17 students scored at the 

formal cognitive level representing an 8 percent increase over pretest 

scores. While there was an increase in the number of students scoring 

at the formal cognitive level, the total number of students at this 

level was 28.3 percent of the sample. 

The distribution of cognitive stage levels at the conclusion of 

the initial nursing course was 28.3 percent concrete, 43.3 percent 

transitional and 28.3 percent formal. The data showed that there was 

a 10 percent increase from 61.2 percent on pretest scores to 71.6 

percent on post test scores for those students operating at formal or 

transitional stages. However, the number of students operating at the 

concrete level remained at 28.4 percent and may be one of the factors 
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contributing to subsequent attrition in the nexl three nursing courses. 

The mean score of 5.0167 for post test scores was significantly 

higher than the pretest mean score of A.4167, suggesting that the initial 

nursing course may have been one of the factors which fostered formal 

thought. The greatest change occurred among the concrete reasoners, with 

10 percent less on the post test. One explanation for this finding is 

that instructors focus teaching on concrete students by providing addi¬ 

tional individualized instruction. 

The initial nursing course was team taught with a faculty of eight 

nursing instructors. All of the instructors shared in the classroom 

teaching. The clinical ratio of faculty to students never exceeded one 

to ten. Although clinical conferences and assignments were team planned 

and structured, teaching styles and methods of presentation may have 

varied among the instructors. This suggests that different types of 

interventions may make significant differences among concrete and trans¬ 

itional students, and that the social and educational experiences pro¬ 

vided in a college environment may also promote cognitive skills. 

Although the curriculum content in the initial nursing course 

proceeds from the simple to the complex, the findings of the study 

suggest that it is important to identify concrete and transitional 

thinkers in order to present new ideas and concepts in a manner part¬ 

ially consonant with students’ past experiences. This approach pro¬ 

vides maximum possibilities for cognitive growth by providing the means 

for incorporating these experiences into a new and stable set of 

concepts (Tomlinson-Keasey 1978). The progression from concrete to 

formal operations occurs by a particular process Piaget calls 
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equilibriation or self-regulation. This process occurs as students 

engage in learning activities. According to Piaget, when learning ex¬ 

periences confirm ideas and concepts held by the student, the ideas 

become stabilized. However, when experiences do not confirm held beliefs 

and ideas, then concepts and ideas must be reorganized to deal with the 

conflict. Piaget believes that such conflicts provide the motivation for 

cognitive growth and change to take place, leading to a new and highly 

differentiated and stable set of ideas. The data suggest that the 

initial nursing course was one of the factors which had a significant 

effect on cognitive growth for some students. 

2. ARE THE COURSE EXPECTATIONS UNREALISTIC GIVEN STUDENTS* COGNITIVE 

STAGE LEVELS? 

A significant number of students in the sample (91.6 percent) 

successfully completed the initial nursing course with grades of C or 

better. The investigation revealed some differences among the three 

cognitive stage levels with respect to course grades. Seventeen of the 

students were still consistently using concrete reasoning modes at the 

completion of the course. Of this group, only 1 student achieved a B 

grade, 13 earned a C grade, 2 a D grade and 1 a F grade. Only one of 

the students who scored at the concrete level on the pretest, earned 

an A grade for the course. The data indicate that there was a signi¬ 

ficant difference between course grade and cognitive stage level, with 

the formal and transitional students achieving course grades at a 

higher level than the concrete students. 

Students initially functioning at the concrete level progressed 

predominantly to the transitional level. Seven of the 23 concrete 
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students on the pretest scored at the transitional level on the post 

test. Students initially at the transitional level progressed predom¬ 

inantly to the formal level. Six of the 25 transitional students on the 

pretest scored at the formal level on the post test. 

A significant number of the students (A3.3 percent) showed evidence 

of transitional thinking between categories. These findings support 

Ausubel's (196A) conclusions that one cannot expect complete consistency 

and generality of stage behavior within an individual from one week or 

month to another, and from one subject area or level of difficulty to 

another. "An individual who uses abstract logical operations when con¬ 

fronted with an extremely difficult and unfamiliar problem in the same 

area, may revert or regress to a concrete level of functioning" (Ausubel 

1964, pp. 263). It is reasonable to anticipate that for some individ¬ 

uals going beyond a given range of difficulty and familiarity of a 

problem area may result in thinking transitionally between stages or 

regressing to a former stage of development. This may explain why two 

transitional students reverted to the concrete stage and one formal 

student reverted to the transitional stage on the post test. 

Ninety two percent of the students completed the course with 

20 percent scoring at the formal level. However, what is significant is 

that 80 percent of the students were not consistently using formal opera 

tions at the conclusion of the initial nursing course. This suggests 

that for the majority of students in the sample, abstract concepts may 

have been related to current or prior experiences held by the students. 

Studies conducted by La«son and Wellman (1976) and Tomlinson, Keasey 
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(1978) have shown that many students often resort to rote-memorization 

of cognitive material with subsequent difficulty in applying the know¬ 

ledge to other areas. 

The relationship of the initial nursing course grades to post test 

cognitive stage levels as listed on Table 8 was significant at the {.01 

level with a grade distribution of 10 A's, 23 B's, 22 C's, 4 D's and 

1 F. These results are supportive of Piaget's view of cognitive develop¬ 

ment as a stagewise progression. What is significant however, is that 

36.7 percent of the students who passed the course did not achieve a B 

or A grade; which is desirable for success in subsequent nursing courses. 

If students memorize theory to achieve a grade, then it may be more dif¬ 

ficult to understand complex concepts in subsequent nursing courses. 

Marshall (1986) found that 33 percent of students enrolled in an asso 

ciate degree nursing program reported that their grades were related to 

memorization of theory. Bregg (1958, pp. 112) states: 

Students of service oriented professions must be able to do 

more than simply absorb content and pass examinations. They 

must be able to transfer and relate the learned principles to 

nursing practice. 

Schwebel (1972) has pointed out that college grades are probably based 

on the ability to memorize, particularly when a non-formal student is 

presented with formal material. he writ 

. a college student must resort to memory, that i , 

meaningless memorization of conclusions process, h 
meaningless memorization of problem-solving methods which 

Tan then be applied only in rote fashion to familiar prob- 

lems (Schwebel, pp. 22). 

The data on Table 10 suggests that there is a significant 

ship between course grade and cognitive stage level with formal and 
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transitional student achieving grades at a higher level. 

3. CAN SOME STUDENTS WHO HAVE NOT YET ATTAINED THE FORMAL OPERATIONS 
STAGE PERFORM TASKS WHICH REQUIRE FORMAL OPERATIONS? 

Cantu and Herron (1978, pp. 135) state that "it is reasonable to 

suggest that formal-operational students capable of hypothetical thought 

will attain abstract concepts better than concrete-operational students 

who reason from concrete objects and work with logical operations that 

refer to empirical reality." A significant number of students in the 

study, (79.9 percent) were able to demonstrate knowledge requiring formal 

operations. They were able to do so even though they had not yet attained 

a formal cognitive stage level. 

Table 4 illustrates that at the completion of the initial nursing 

course, 23 students in the study scored at the concrete stage level, 25 

at the transitional level, and 12 at the formal stage level. These find¬ 

ings support numerous studies cited by Chiappetta (1976) that most adol¬ 

escents and young adults do not appear to have attained the formal opera¬ 

tional stage of cognitive development. 

The fact that 91.6 percent of the students participating in the study 

successfully completed the initial nursing course with grades of C or 

better seems to indicate that non-formal students are able to perform 

some tasks which require formal operations. One possible explanation 

for this occurrence is given by Inhelder and Piaget (1958) and Neimark 

(1975), that a transition in thinking processes can be successful if an 

individual moves beyond his or her own experiences when evaluating a 

situation. This approach can be accomplished if the curriculum and 

teaching approaches utilize a format which blends experiences familiar to 
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the individual with abstractions that are not. The conclusion which may 

be drawn from such an approach is that non-formal students are capable of 

performing at the formal operational level if the task and its contents 

are sufficiently familiar. 

Tomlinson-Keasey and Eisert (1978) state that although the acquisi¬ 

tion of formal operational thought processes continues throughout the 

adult years, the college experience often marks a time of dramatic change 

in many students' thinking processes; 

One must begin with information that is meaning¬ 

ful to the student. New ideas presented in a 

manner partially consonant with the student's 

past experiences provide maximum possibilities 

for growth by facilitating the incorporation of 

these experiences into a new and stable set of 

concepts. (Tomlinson-Keasey and Eisert 1978, pp. 100) 

This suggests that the entire college experience might exert a 

positive effect in the development of formal thought, and that social 

and educational experiences found in a college environment provide oppor¬ 

tunities which promote cognitive development. 

Formal reasoning skills as described by Piaget (1958) are hypothet- 

ico-deductive and abstract in nature. These are the kinds of skills 

required for the initial nursing course, as well as all subsequent nursing 

courses. Lawrence and Lawrence (1983, pp. 161) have defined nursing educa 

tion: 

The aim of professional nursing education is to 

provide a curriculum and climate conducive to 

acquiring the knowledge, understanding, and skills 

needed to practice nursing. Professional nursing 

education is based upon a theoretical system that 

allows the student to test given theories in actual 

clinical settings. 

One of the teaching strategies used in 
the initial nursing course 
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may explain why some of the students who had not yet attained formal 

thinking were able to perform tasks which require formal operations. 

Students were exposed to small group learning experiences in the form 

of pre and post clinical conferences. These small group conferences 

consisted of an instructor and 9 or 10 students. Tomlinson-Keasey 

and Eisert (1978, pp. 100) state that "providing intimate classroom 

settings and small group learning experiences that promote close 

interaction of faculty and student, permits the instructor to remain 

aware of the students' problems and successes in the learning area and 

exploits the use of peer group interaction as a learning tool." The 

assumption can be made that conceptual development may be facilitated 

by making use of small group learning activities and peer interaction. 

Low teacher-student ratios may also help to promote the student's 

activity in his/her own problem solving. 

According to Piaget, awareness of a student's reasoning patterns 

is important for the self-regulation that leads to formal thinking. 

If instructors dominate the learning experience by always providing 

new reasoning patterns, then students do not have to search their 

existing repertoire for new reasoning patterns. However, when abstract 

concepts are introduced without relating them to concrete reality, the 

concrete reasoner is easily frustrated. According to Piaget, this may 

result in too much disequilibrium, not permitting students to assimi 

late new information before going on to the accommodation phase. 

Bloom's theory suggests that these students would be lacking in know¬ 

ledge and comprehension while attempting to function at higher levels 

of the cognitive domain. These findings suggest that for some of the 



students in the study, formal content may have been presented in a 

manner consonant to the non-formal student's reasoning patterns. 

4. WHAT IS THE RELATIONSHIP BETWEEN THE VARIABLES, AGE, SEX, HIGH 

SCHOOL RANK, SCHOLASTIC APTITUDE TESTS, AND PREVIOUS COLLEGE 

CREDITS WITH THE STUDENT'S TOTAL COGNITIVE TEST SCORES?^ 

Findings in the literature show that community college population 

are comprised of a wide range of ages, backgrounds and experiences (Cross 

1979). An analysis of the data from this study supports these findings. 

The age range among the students in this study was from 18-47 with 

a mean age of 27. The majority of students 51.6 percent fell within 

the 18-29 age range, while 48.4 percent fell within the 27-47 age range. 

This reflects the growing number of non-traditional older students now 

attending college. Logical thinking was found to have almost no rela¬ 

tionship to age. The data showed that there was no statistically signi¬ 

ficant correlation between age and cognitive stage level. 

The results of the analysis summarized in Table 12 indicate that 

the age of the individual failed to show a significant correlation with 

performance on TOLT. The findings suggest that with respect to the 

population in the present study, the ability to perform Piagetian formal 

operations was independent of age. 

In a number of studies, (Keating, 1975, Leskow, and Smock, 1970, 

Keating and Schaefer, 1975) the sex variable was thought to have been 

an important factor in tasks involving formal operations. The data 

revealed that there was a sex difference in concrete and formal reason¬ 

ing ability as assessed by TOLT. The results seem to agree with other 
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research findings (Lawson 1975) that males generally use formal reason¬ 

ing skills at a higher level than females. All of the males in the study 

scored at the transitional and formal cognitive levels in both the pre and 

post tests, while 23 females scored at the concrete level on the pretest 

and 17 on the post test. 

Lawson (1975) states that male adolescents perform more formally 

than females, and that this begins to occur toward the end of elementary 

and junior high school years. A number of variables may account for this 

occurrence such as cognitive style and cultural experiences. Piaget (1973) 

has suggested that the acquisition of formal operations depends to some 

extent on educational cultural factors which foster a particular aptitude 

for such thinking. Douglas and Wong (1972) reported that the sex variable 

may be an important consideration in tasks requiring formal operations. 

They further state that parents and teachers may not encourage this kind 

of independence and initiative in the thinking processes of females. 

Additional research is needed to determine when these differences begin 

and to what extent they actually exist. Such information may lead to the 

identification of those factors which contribute to the promotion of 

formal operational thought. 

The data suggest that the type of reasoning processes assessed by 

TOLT were more highly developed in the males than in the females of 

the sample. However, the results of the study may not be represen¬ 

tative of the total college population in that 13.3 percent of the 

students in the sample were males. 

Kolodiy (1975, pp. 20) states that "experiences during high 
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school might exert an effect on mental development and alter mental 

structures." Determining what influence high school education has 

on cognitive development may assist in identifying appropriate content 

and teaching strategies for beginning college students. Analysis of 

the data revealed that scores on Piagetian tasks were significantly 

correlated with high school rank and scholastic aptitude test scores. 

All of the 12 formal thinkers on the pretest ranked in the upper half 

of their high school, while 17 of the 23 concrete students ranked in 

the lower half. Table 1A illustrates that there was a significant re¬ 

lationship between high school rank and cognitive stage level. 

The data suggest that there is a relationship between SAT 

scores and cognitive development scores as listed on Table 15. Fifty 

percent of the formal thinkers scored in the 500-630 range on the 

verbal SAT, while 25 percent scored in the 514-630 range on the math 

SAT. This is compared with 8.6 percent of the concrete thinkers 

scoring in the 500-630 range on the verbal SAT, and A. 3 percent in 

the 51A-630 range on the math SAT. These findings seem to indicate 

that formal thinking strategies are more closely related to the 

ability to reason quantitively,and to verbalize answers in discussions, 

and on examinations than those of the concrete thinkers. 

Eighty percent of the students in the sample did not report any 

previous college degree or nursing education. Of the 12 formal students 

only 2 had an associate degree prior to enrolling in the nursing program 

Three of the 25 transitional students also had an associate degree. Four 

of the 23 concrete students and 3 of the 25 transitional students were 

licensed practical nurses. The findings suggest that for the sample of 
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students in the study, there may be a significant relationship between 

previous college degrees and cognitive stage level. One would expect 

that the total college experience would foster formal thought. 

Twenty percent of the students had no post high school education. 

The remaining 80 percent had earned from 3 to 21 plus college credits 

as illustrated on Table 17. The credit distribution was among all 

three cognitive stage levels. An F. Probability of .8001 indicates that 

for the sample there is no statistical significance between earned college 

credits and cognitive stage level prior to enrolling in the nursing pro¬ 

gram. A number of students in the nursing program are internal transfers 

from within the college. Some of these students did not initially meet 

the admission requirements for the nursing program. The above findings 

suggest that the college courses taken by these students did not signif¬ 

icantly foster formal operations. 

OTHER FINDINGS 

A follow-up of the 60 students who participated in the study revealed 

that 5 students failed the second nursing course. Two of the 5 students 

had been at the transitional cognitive stage level, while 3 had been at 

the concrete cognitive stage level at the conclusion of the initial 

nursing course. 

Three additional students failed the third nursing course, while 3 

students withdrew from the course with failing grades. All of the 6 

students had been at the concrete and transitional cognitive stage 

levels at the conclusion of the initial nursing course. 

One student who had been at the transitional cognitive stage 

level withdrew from the final nursing course with a failing grade. 
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A total of 19 students, 32 percent of the original 60 students who 

participated in the study, did not successfully complete the nursing 

program. These statistics are consistent with national attrition rates 

among nursing programs. All of the 19 students had scored nonformal 

on the Piagetian tasks assessed by TOLT. Five students had scored at 

concrete level while 14 had scored at the transitional level. Four of 

the students who participated in the study failed the National Clinical 

Lincensure Examination for Registered Nurses. All four students had 

scored at the concrete stage on both pre and post tests. These findings 

suggest that not consistently using formal reasoning modes may be one 

of the factors which contributed to the attrition rate among the students 

in the sample. 

IMPLICATIONS FOR NURSING EDUCATION 

Identification of cognitive stage levels could result in a decrease 

of attrition among nursing students. A paper and pencil test such as 

TOLT could be easily administered and scored, providing an additional 

assessment tool. Through an early assessment of the students’ cogni¬ 

tive stage level, nursing instructors could determine the reasoning 

level of each student. This information could be taken into consider¬ 

ation in the presentation of new materials,the making of assignments, 

and writing of examinations. 

The findings of the study indicate that it would be appropriate 

to identify concrete and transitional students,and to provide them 

with experiences which would assist them to facilitate the development 

of formal reasoning skills into their learning activities. Piaget 

(1969) suggests that when abstract concepts are 
first introduced, it is 
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necessary to begin with information that the student already under¬ 

stands and is meaningful. This could be accomplished by providing 

more intimate classroom settings and small group learning experiences 

in order to promote close interaction of faculty and students. Marshall 

(1986) found that a significant number of students (80 percent) enrolled 

in an initial nursing course perceived that small group conferences were 

instrumental to their learning. Bady (1970 pp. 766) points out, 

An essential component of any successful teaching 

situation is an awareness by the teacher of a 

pupil's level of comprehension so that the teaching 

is meaningful. 

Clinical conferences should be planned and structured in such a way 

that new concepts and ideas are directly related to students' past ex¬ 

periences. A variety of instructional methodologies such as learning 

modules and mastery learning would provide a number of options for the 

diverse population of nursing students, thus making learning experiences 

more oriented toward the individual than the group. Kolodiy (1975 pp. 

23) states; 

The implication is that the traditional lecture 

method is an inefficient learning technique for 

all except the very highest level of students, 

and that learning might best proceed via a more 

even balance of listening, talking, and thinking. 

Lecture methods must be balanced by more concrete 

activities where students can engage in manipula¬ 

tion of materials and verbal explanations among 

themselves. 

Whatever the mode of instruction selected, the nursing instructo 

must be aware of the student's level of functioning in order to plan 

appropriate educational activities. Nursing educators may wish to 

consider the findings of this study as they develop instructional 

to meet the needs of students functioning at different 
methodologies 
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stages of cognitive development. 

However, the most compelling use of identifying cognitive stage 

levels is as a diagnostic assessment for instructors. Given the 

large number of students who are not using formal thinking strategies 

and the potential for grouping, diagnostic assessment seems appropriate. 

Students who are identified as transitional thinkers may respond to 

targeted instruction by improving their reasoning skills (Lawson, 1980). 

Concrete students may achieve at a higher level if instruction is geared 

to the reasoning mode they use. 

Lawson (1978) points out that the identification of cognitive stage 

levels as a source of knowledge about individual student reasoning 

processes can be worthwhile, but only if the teacher understands the 

nature of concrete and formal thought and can adapt course content and 

teaching methods to match these levels of reasoning. 

RECOMMENDATIONS FOR FURTHER STUDY 

The results of the study are inconclusive due to the small size of 

the sample population. The study involved the testing of only one group 

of nursing students and, therefore, cannot be generalized to other popu¬ 

lations. In reviewing the findings and limitations of this study, it 

became apparent that further study is needed regarding the relationship 

of cognitive stage level and success in an associate degree nursing 

program. A number of variables which may have an effect on success in 

a nursing program such as learning styles, teaching styles, study habits 

and past experiences were not addressed in this study. Bady (1978, pp. 

237) statest 

Given that any two tasks have different attributes 
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That affect performance, it is reasonable to 

assume that different task attributes may affect 

subjects differently. For example, two subjects 

with very different cognitive styles may perceive 

a task situation very differently, thus making 

the same task more difficult for one subject than 

another despite the fact that they may both mani¬ 

fest the scheme in question on some other task. 

Researchers could add to the findings of this study in a number of ways. 

1. Assessment of the effect of an initial nursing course on 

cognitive stage levels using experimental and control groups. 

A control group would consist of students who would be taught 

with the traditional curriculum and teaching strategies. An 

experimental group would consist of students who would be 

taught with instructional units and teaching strategies 

specific to the students' cognitive stage levels. 

2. Use of larger samples for pre and post testing for concrete 

transitional and formal cognitive stage levels. 

3. Studies to determine the effect of variables such as learning 

and teaching styles on cognitive stage levels. 

4. Longitudinal studies to determine if attrition in nursing 

programs is related to cognitive stage levels. 

5. Comparison of cognitive stage levels between female and male 

nursing students using a larger male sample. 

Curriculum and teaching strategies aimed at the cognitive stage level 

of students could be implemented in the following ways. 

1. The development of instructional units in nursing based on a 

model such as the "Learning Cycle" developed by Robert Karplus 

(1974). The model involves three phases: exploration, inter¬ 

vention and application, and has been developed for concrete 

students. Emphasis could be placed on introducing new concepts 

through the exploration of concrete experiences. 

2. Matching students with different instructional methodologies 

in order to provide a number of options for the diverse pop¬ 

ulation of students in nursing programs. 

3. Allowing students to learn at their own pace by using in¬ 

structional units based on a mastery learning model. 
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SUMMARY 

The purpose of this study was twofold. The first was to explore 

the effect of an initial nursing course on community college nursing 

students' cognitive stage levels. The second purpose of the study 

was to identify the relationship of the variables, age, sex, high 

school rank, scholastic aptitude test scores, and previous college 

credits to students' cognitive stage levels. The results of the study 

support the findings in the literature that less than 50 percent of 

college students are capable of logical, abstract thought processes 

(Tomlinson, Keasey, 1979, and Chiappetta, 1976). 

Fuller (1980) has defined the formal and transitional stage 

levels of Piaget's theory as they apply to college-age students. 

In formal reasoning, a person: 

1. can reason with concepts, relationships, abstracts 

properties, axioms and theories 

2. uses symbols to express ideas 

3. applies combinatorial, classification, conservation, 

series ordering, and proportional reasoning in these 

abstract modes of thought 

4. can plan a lengthy procedure to attain given overall 

goals and resources 

5. is aware of and critical of his own reasoning, and 

actively checks on validity of his conclusions by 

appealing to other information (DOORS Project, 

Feb. 1979, pp. 1)• 

In transitional reasoning, a person does not consistently use con¬ 

crete or formal operations, but moves between the two stages. This 

frequently happens when the individual is faced with new concepts 

and ideas. 
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The findings in the study suggest that the initial nursing course 

did have an effect on cognitive stage levels as evidenced by a signifi¬ 

cant difference at the .001 level between pre and post test scores, 

with the post scores significantly higher. Twenty percent of the 

students in the sample scored at the formal level on the pretest, 

while 28.3 percent scored at the formal level on the post test. The 

most interesting effect was not between group differences but within 

the concrete and formal groups. The concrete thinkers made significant 

post test gains of 6 students, while formal thinkers made a gain of 5 

students. However, at the conclusion of the initial nursing course, 

a significant number of students did not consistently use formal opera¬ 

tions. These results are consistent with other research findings 

(Chiappeta, 1976). 

An analysis of the data suggests that there is a significant 

relationship between cognitive stage level and course grade. The 

grade distribution for the initial nursing course was 10 A's, 23 B's, 

22 C's, 4 D's, and 1 F. The distribution suggests that course expec¬ 

tations were realistic for 91.7 percent of the sample. Students with 

grades of A and B generally scored higher, at the transitional and 

cognitive stage levels. It is significant to note that students at 

concrete level on the post test were unable to generate an A grade 

for the course. 

A significant number of students (72 percent) were able to perform 

tasks requiring formal operations in the initial nursing course, 

although they had not yet attained a formal cognitive stage level. One 



explanation for these findings is suggested in the literature. 

Kolody (1975, and Schwebel, 1972) have pointed out that college grades 

are probably based on the ability to memorize, particularly if a non- 

formal student is confronted with formal content. 

Cognitive stage levels were found to have a positive relationship 

to high school rank and scholastic aptitude test scores. Generally, 

the formal students in the study were in the upper quarter of their 

high school class. They also scored in the upper range of both the 

verbal and math SAT's. The data showed that although the age range 

for the students in the sample was 18-47 years, there was no signifi¬ 

cant correlation between age and cognitive stage level. Differences 

in cognitive stage levels between the sexes were found to be signifi¬ 

cant favoring the men. The wide distribution of students with college 

credit among the three cognitive stages suggests that there was little 

significance between the two. However, the students with associate 

degrees and practical nurse diplomas scored at the transitional and 

formal cognitive stage levels. 

A follow up of the 60 students who participated in the study 

revealed that 32 percent of the group did not successfully complete 

the nursing program. These findings are consistent with national 

attrition rates among nursing students. 

The findings in this study are consistent with the bulk oi 

existing literature which suggests that cognitive stage level is a 

significant variable in the mastery and transfer of learning. The 

evidence in this study supports the findings in the literature that 
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less than 50 percent of college students are able to consistently use 

formal reasoning modes. The data also suggest that an initial nursing 

course has a significant effect on a student’s cognitive stage level 

and that reasoning at a formal level is desirable for success in an 

associate degree nursing program. 

The findings in this study support the consensus of research on 

cognitive development that curricula need to be changed so that the 

cognitive development of the learner becomes the focus. Teachers, 

nursing instructors in particular, may need to modify instructional 

objectives, materials, and activities so that they are suited to the 

cognitive development of the learner. 

The principle goal of education is to create 

men who are capable of doing new things, not 

simply repeating what other generations have 

done — Jean Piaget 



APPENDIX A 

CONSENT FORM 

In order to fulfill the requirements for the Doctor of Education 

Degree at the University of Massachusetts Amherst, I, Natalie Martin, 

am conducting a research study on the effect of a Fundamentals of 

Nursing course on cognitive stage levels among students in an associate 

degree nursing program. All students in the freshman nursing class are 

being asked to participate. 

This study will involve pre and post testing of students enrolled 

in a Fundamentals of Nursing course using the Test of Logical Thinking 
'�� 

(TOLT). The test consists of ten problem-solving strategies that are 

useful in solving problems in a variety of areas. The time required to 

complete the test is approximately thirty minutes. 

Your grade in the Fundamentals of Nursing course will not be influ¬ 

enced in any way by your participation in the study. All data will be 

confidential, and student respondents will remain anonymous. A number 

code will be assigned to each respondent. Only the assigned number will 

be used when compiling the statistical data for analysis. No member of 

the faculty will be privileged to the information until the final analy¬ 

sis is complete and numerically coded. Any student participating in the 

study will be given a copy of the statistical report upon request. 

Permission has been received from the college administration to 

conduct the study. 

Hopefully, the results of the study will help to improve the 

teaching-learning process and reduce student attrition. 

106 



107 

Information obtained from this study may be used for the following 

purposes. 

1. Publication in my doctoral dissertation 

2. Publication in educational journals 

3. Data for curriculum review 

4. Information for participants of the study 

At any point in the study, you may withdraw from participation. 

If you chose to participate, I thank you. 

I have read the above statements and consent to participate. 

Signature Date 

Natalie Martin 

Freshman faculty nursing team 

member 



APPENDIX B 

TEST OF LOGICAL THINKING 

PRETEST (FORM A) 
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Item 1 House Paint //I 

A painter uses four cans of paint to paint six rooms. How many 
rooms can be painted with six cans of paint? 

a. 7 rooms 
b. 8 rooms 

c. 9 rooms 
d. 10 rooms 
e. other 

Reason 

1. The number of rooms compared to the number of cans will always 
be in the ratio of 3 to 2. 

2. With more cans of paint, the difference will be less. 

3. The difference in the numbers will always be two. 

4. With four cans of paint, the difference was 2. With six cans 

of paint, the difference would be two more. 

5. There is no way of predicting how much paint is needed. 
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Item 2 House Paint //2 

How many cans of paint are needed to paint eleven rooms? 

a. 5 1/2 cans 

b. 7 cans 

c. 7 1/3 cans 

d. 9 cans 

e. other 

Reason 

1. The number of cans of paint compared to the number of rooms 

will always be in the ratio 2 to 3. 

2. If there are five more rooms, then 3 more cans are needed. 

3. The difference in the numbers will always be 2. 

4. The number of cans will be half the number of rooms. 

5. There is no way of predicting the amount of paint. 



Item 3 Rolling Cylinders #1 

11 

Suppose you wanted to do an experiment to find out if changing 

the height of a ramp changed the distance a ball rolled off the 

a. I and IV 

b. II and IV 

c. I and III 

d. II and V 

e. all of them 

Reasons 

1. The highest ramp should be tested against the shortest. 

2. All sets need to be tested against each other. 

3. As the height is increased the weight must be decreased. 

4. The heights should be the same but the weights should differ 

5. The heights should differ but the weights should be the same 
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Item 4 Rolling Cylinders //2 

Suppose you wanted to do an experiment to find out if changing the 

weight of the ball changed the distance it rolled off the end of a 
ramp. Which sets of apparatus would you use? 

a. I and IV 

b. II and IV 

c. I and III 

d. II and V 

e. all of them 

Reasons 

1. The heaviest ball should be compared to the lightest. 

2. All sets need to be tested against each other. 

3. As the weight is increased, the height should be decreased. 

4. The weights should be different but the heights should be 

the same. 

5. The weights should be the same but the heights should be 

different. 
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Item 5 The Swiss Train 

An American tourist is sharing a compartment on a Swiss train with 

six people. Three speak only English and three speak only French. 

What are the chances of speaking to someone who speaks English on 
the first try? 

a. 1 out of 2 
b. 1 out of 3 
c. 1 out of A 

d. 1 out of 6 

e. 4 out of 6 

Reasons 

1. Four selections are needed because the three French speakers 

could be chosen in a row. 

2. There are six people from which one English speaking person 

must be chosen. 

3. One English speaking person needs to be selected from a total 

of three. 

4. One half of the people speak English. 

5. In addition to an English speaking person, three French 

speaking people could be selected from a total of six. 



Item 6 The Coins and Rings 

Three gold coins, four silver coins, and five copper coins are 

placed in a sack. Four gold rings, two silver rings and three 
copper rings are placed in the same sack. 

What are the chances of pulling out a gold object on the first 
try? 

a. 1 out of 2 

b. 1 out of 3 

c. 1 out of 7 

d. 1 out of 21 

e. none of the above 

Reason 

1. One gold object has to be selected from objects made from gold, 

silver, and copper. 

2. 1/4 of the coins and 4/9 of the rings are made from gold. 

3. It does not matter whether a coin or a ring is picked. One 

gold object needs to be selected from a total of 7 gold 

objects. 

4. Onefold >bject must be selected from a total of twenty-one 

obj ects. 

5. 7 of the 21 objects in the sack are made from gold. 
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Item 7 The Gumball Machine 

A boy has a penny to use in one of two gumball machines. The first 

machine has 30 red and 50 yellow gumballs; the second has 20 red 
and 30 yellows. He likes only red gumballs. 

His chance of getting a red is greatest in the second machine? 

a. Yes 

b. No 

Reasons 

1. There are 30 red in the first machine and only 20 in the second. 

2. There are 20 more yellows in the first machine and only 10 more 

yellows in the second. 

3. There are 50 yellows in the first machine and only 30 in the 

second. 

4. There is a greater proportion of reds in the second machine. 

5. There are more gumballs in the first machine. 



Item 8 The Spotted Dogs 
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Seven large dogs and 21 small dogs are shown in the picture. Some 
dogs are spotted and others are not spotted. 

Are large dogs more likely to have spots than small dogs? 

a. Yes 

b. No 

Reason 

1. Some small dogs have spots and some large dogs have spots 

2. Nine small dogs have spots and only three large dogs have spots. 

3. 12 of the 28 dogs are spotted and 16 of the 28 dogs are not 

spotted. 

A. 3/7 of the large dogs are spotted and 9/21 of the small dogs 

are spotted. 

5. 12 of the small dogs have no spots and only A of the large dogs 

have no spots. 
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ltem 9 The Sandwiches 

A restaurant allows a choice of three types of bread, three types 
of meat and three types of spread. 

Bread 

wheat (W) 

rye (R) 

pumpernickle (P) 

Meat 

ham (H) 

chicken (C) 

turkey (T) 

Spread 

ketchup (K) 

mayonnaise (M) 

butter (B) 

Each sandwich must contain bread, meat and spread. How many types 

of sandwich can be prepared using only one type of bread, one type 

of meat and one type of spread? 

List all of the possible types of sandwiches in the spaces provided 

on the Answer Sheet. More spaces are provided than you will need. 

Two examples of different sandwiches are provided for you. (WHK, 

RCM) 
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Item 10 The Car Race 

In an automobile race, there is a Dodge (D) , a Chevy (C) , and Ford 

(F) and a Mercury (M) . An observer predicts that the order of 

finish will be DCFM. In the spaces provided on the Answer Sheet 

list all other possible orders in which the cars might finish. 

More spaces are provided than you will need. 



APPENDIX C 

TEST OF LOGICAL THINKING 

POST TEST (FORM B) 
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Item 1 Orange Juice //1 

Four large oranges are squeezed to make six glasses of juice. 
How much juice can be made from six oranges? 

a. 7 glasses 

b. 8 glasses 

c. 9 glasses 

d. 10 glasses 

e. other 

Reason 

1. The number of glasses compared to the number of oranges will 

be in the ratio 3 to 2. 

2. With more oranges, the difference will be less. 

3. The difference in the numbers will always be two. 

4. With four oranges the differences was 2. With six oranges 

the difference would be two more. 

5. There is no way of predicting. 
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Item 2 Orange Juice //2 

How many oranges are needed to make 13 glasses of juice? 

a. 6 1/2 oranges 

b. 8 2/3 oranges 

c. 9 oranges 

d. 11 oranges 

e. other 

Reasons 

1. The number of oranges compared to the number of glasses will 

always be in the ratio 2 to 3. 

2. If there are seven more glasses, then five more oranges are 

needed. 

3. The difference in the numbers will always be two. 

4. The number of oranges will be half the number of glasses. 

5. There is no way of predicting the number of oranges. 
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Item 3 The Pendulum's Length 

Suppose you wanted to do an experiment to find out if changing 

the length of a pendulum changed the amount of time it takes to swing 

back and forth. Which pendulums would you use for the experiment? 

a. 1 and 4 

b. 2 and 4 

c. 1 and 3 

d. 2 and 5 

e. all 

Reason 

1. The longest pendulum should be tested against the shortest 

pendulum. 

2. All pendulums need to be tested against one another. 

3. As the length is increased, the number of washers should 

be decreased. 

4. The pendulums should be-the same length but the number of 

washers should be different. 

5. The pendulums should be different lengths, but the number 

of washers should be the same. 
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Item A The Pendulum's Weight 

A._ 5. 

Aw 

lOw 

3w 

Suppose you wanted to do an experiment to find out if changing the 

weight on the end of the string changed the amount of time the pendulum 

takes to swing back and forth. Which pendulum would you use for the 
experiment? 

a. 1 and A 

b. 2 and A 

c. 1 and 3 

d. 2 and 5 

e. all 

Reason 

1. The heaviest weight should be compared to the lightest weight. 

2. All pendulums need to be tested against one another. 

3. As the number of washers is increased, the pendulum should be 

shortened. 

A. The number of washers should be different but, the pendulums 

should be the same length. 

5. The number of washers should be the same, but the pendulums 

should be different lengths. 



Item 5 The Vegetable Seeds 
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A gardener bought a package containing 3 squash seeds and 3 bean 

seeds. If just one seed is selected from the package, what are 
the chances that it is a bean seed? 

a. 1 out of 2 

b. 1 out of 3 

c. 1 out of 4 

d. 1 out of 6 

e. 4 out of 6 

Reasons 

1. Four selections are needed because the three squash seeds 

could have been chosen in a row. 

2. There are six seeds from which one bean seed must be 

chosen. 

3. One bean seed needs to be selected from a total of three. 

4. One half of the seeds are bean seeds. 

5. In addition to a bean seed, three squash seeds could be 

selected from a total of six. 
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Item 6 The Flower Seeds 

A gardener bought a package of 21 mixed seeds. The nackaec* 
contents listed: 

3 short red flowers 

4 short yellow flowers 

5 short orange flowers 

4 tall red flowers 

2 tall yellow flowers 

3 tall orange flowers 

If just one seed is planted, what are the chances that the plant 
that grows will have red flowers? 

a. 1 out of 2 

b. 1 out of 3 

c. 1 out of 7 

d. 1 out of 21 

e. other 

Reason 

1. One seed has to be chosen from among those that grow red, 

yellow, or orange flowers. 

2. 1/4 of the short and 4/9 of the tails are red. 

3. It does not matter whether a tall or short is picked. One 

red seed needs to be picked from a total of seven red seeds. 

4. One red seed must be selected from a total of 21 seeds. 

5. Seven of the twenty one seeds will produce red flowers. 
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Item 7 The Mice 

The mice shown represent a sample of mice captured from a part 

of a field. Are fat mice more likely to have black tails and 

thin mice more likely to have white tails? 

a. Yes 

b. No 

Reason 

1. 8/11 of the fat mice have black tails and 3/4 of the thin 

mice have white tails. 

2. Some of the fat mice have white tails and some of the thin 

mice have white tails. 

3. 18 mice out of thirty have black tails and 12 have white tails. 

4. Not all of the fat mice have black tails and not all of the 

thin mice have white tails. 

5. 6/12 of the white tailed mice are fat. 



127 

Item 8 The Fish 

Are fat fish more likely to have broad stripes than thin fish? 

a. Yes 

b. No 

Reason 

1. 

2. 

3. 

4. 

5. 

Some fat fish have broad stripes and some have narrow stripes. 

3/7 of the fat fish have broad stripes. 

12/28 are broad striped and 16/28 are narrow striped. 

3/7 of the fat fish have broad stripes and 9/21 of the 

thin fish have broad stripes. 

Some fish with broad stripes are thin and some are fat. 
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Item 9 The Student Council 

Three students from grades 10, 11, 12 were elected to the student 

council. A three member committee is to be formed with one person 

from each grade. All possible combinations must be considered 

before a decision can be made. Two possible combinations are Tom, 
Jerry and Dan (TJD) and Sally, Anne and Martha (SAM). List all 

other possible combinations in the spaces provided. 

More spaces are provided on the Answer Sheet than you will need. 

STUDENT COUNCIL 

Grade 10 Grade 11 Grade 12 

Tom (T) Jerry (J) Dan (D) 

Sally (S) Anne (A) Martha (M) 

Bill (B) Connie (C) Gwen (G) 
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Item 10 The Shopping Center 

In a new Shopping Center, 4 store locations are going to be 
opened on the ground level. 

A BARBER SHOP (B) , a DISCOUNT STORE (D) , a GROCERY STORE (G) , 

and a COFFEE SHOP (C) want to move in there. Each one of the 

stores can choose any one of four locations. One way that the 

stores could occupy the 4 locations is BDGC. List all other 

possible ways that the stores can occupy the 4 locations. 

More spaces are provided on the Answer Sheet than you will need 



APPENDIX D 

DEMOGRAPHIC DATA 

Name: 

Age: Sex: 

Code Number: 

Rank in High School at Graduation 

_1. Upper 1/10 

_2. Upper 1/4 

_3. Upper 1/2 

_4. Lower 1/2 

5. Lower 1/4 

Scholastic Aptitude Test Scores 

Verbal Math 

Undergraduate Education Graduate Education Previous 

1. A. A. 1. M. A. 1. 

2. A. S. 2. M. Ed. 2. 

3. B. A. 3. M.S. 3. 

4. B.S. 4. PH.D. 4. 

5. LPN 5. Ed.D. 5. 

6. Other 6. Other 6. 

College Credits 

3-6 Credits 

6-9 Credits 

9-12 Credits 

12-18 Credits 

18-21 Credits 

21+ Credits 
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