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ABSTRACT

The nature of the clinical teaching and learning
process in three discipliines of a clinical c¢lerkship progrim was
examined. The nature of studert learning, the organization of
students' time, and the role of varisus individuals were investigated
across the disciplines, and the relationships among the various types
of learning were explored. Emphasis was directed to evaluation
techniques for both instruction and for student learning. The first
study phase involved the development and validation of instruments
for assessing clinical teaching and learning. The second phase
examined one clinical program and the effect of instructional
variables on clinical competence. A total of 160 senior medical
students were randomly assigned to three hospitals over a 12-month
pericd. The learning environment (time organization, role of
instructors, and student and faculty attitudes) and students!'
clinical competence in ‘the fcllowing tlree domains were evaluated:
cognitive (factual knowledge, problem solving), psychomotor (clinical
skill, interpersonal skill) and affective (attitude toward health
care). In general, it was confirmed that the clinical teaching
process is a complex one aznd that neither clinical teaching nor
clinical competence can be studied as units in themselves. The
clinical clerkship progra:r in medical education invclves study ia
distinct disciplines and +1e attainment of types of skills and
knowledge that are somewh=z% independent. It was found that the
disciplines in the clerks':.p program clearly facilitate differeat
types of learning. (SW}
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Impre ing T-achinz in —re Clinie=i Area

Abs =

To dat=. muech o the wrk in the ar-s =:f instruc: onal development has fccused
on the tradi:- .l classtoom; =.g2., t9e imprc =ment of teaching skills such as lecturing
and discuss: ‘eeding:. th2 evsiuation of claszroom instr ction by students. However
many facult memboers, partic.:larly thcse in t=: professior 1 schools, provide instruction

in elinical " :2t=ings.  this paper =xv mines t.- teaching :nd :=zarning process in th2

clinical are=.- th ampoosis v e vzluatizn c -vhuitues for EoTt nvruetion and for student
learning.
The irst ;aase .. _he <aseribed stuav iz concernec  ‘th the developmert and

T

validation of inst—umsn:z fc  sssessimg clinical *zaching and lw:-ninz. The second has:
examines in dete on¢ .om.ular olmine. progrers {(a clers - determining the f7s
of various comoz-—rs -¢ instruetion on stucest  learning ziiucal competence). .ne
hundred sixty sen:< - medica! stidemts who v::= randcml ==:zZned to three hos~i-zls
participeted in thz sty over = ww:lve menth oeriod. Th:s .==-ning environment w:as
deseribec¢ in terms o Time arzanizetion, rc:: .. instructors. ar: student and fac. .ty
attitude. Studer ' clicimmi :qmpetenc:: was ezvassed in three dome:as: cognitive (fac . :al
knowlecge, problzm sc.-g), psrchomoter (elicz:mi skill, interpersor:! skill) and affeczve
(attitud= towarc heglth care) The resulting data prcvided answ<scs to questions such
as: Which aspezts of = - .eskship pregram oxilitate the differe-~ types of learning?
How does utilizatior of i+ =& u.i-¢ perfcrmance? Hew do diffsrent instructor -oles
influence student learning?

The instruments dewelopes .» fti° 3 study, and the design use: to assess the e:ifect
of the program on students’ ~li~ies: comDetence is seen as an important step in the

area of evaluating and imprc7:ng clnical teaching.
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Improving Teaching in the Clinical Area

Instriictional development work has traditionally focussed on the classroom setting
both in terms of research and practical application. Strategies have been developed,
and to some extent, evaluated for the improvement of such teaching skills as lecturing,
discussion leading, and organization o_f class time. In many disciplines, particularly in
the professional schcols, teaching and learning occur in natural settings, or clinical
areas. Stritter and Flair (1980) define clinical instruction as "the teaching/learning
interaction between clinical teacher and student which normally occurs in the
intellectual vicinity of a patient and focusses on either the patient or some clinical
phenomenon wnich concerns a patient or a class of patients” (p. 1. Given this
definition, it becomes clear that clinical instruction differs substantially from classroom
instruction in terms of the learning environment, the nature of the learning itself, the
role of the instructor, and the type of instructor-student interaction.

This study will examine, in detail, the effect on student learning (elinzcal
competence) of various components of clinical instruction, and will discuss the
implications of these findings for the instructional developer who works in the are of
clinical teaching. Clinical competence will be defined as the ability to apply in the

~ practice situations th- >ssential principles and techniques of medicine required and to
apply those concept-, @x::i~ &.¢! attitudes required of all medieal practitioners to fulfill
their role" (Williar .zon. 207 |
Previcus Besearch

Earlier studies of the competeney of physicians relied heavily upon the "eritical
incident" technique, in which hundreds of statements of effective ana ineffective
behavior on the part of the physician were collected and analyzed in order to make a
list of eritical performance required (Flanagan, 1950; Hubbard et al.,, 1965; Sanazaro
& Williamson, 1968).

Burg et al (1976) extended the findings of earlier investigators and identified three

, dimensions of competence: subject matter, abilities and tasks. The first of these
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dimensions is the clinical content or subject matter which will be different in v -.u:

disciplines (e.g., Pediatrics, Internal Medicine and Surgery).

Abilities, the second dimension, are defined according to ..z fcliowin; i
categories:
1) Attitudes represer- the ability to m::nzzin working nabits ard r :action ... '
which indicate apcropriate sensitivity, =mpathy and devotion to tic zontint . Care

of patients and their families.

2) Factual Knowledge represents the ability to recall certain bas: arn:
information immediately, locate the use references, arnd understanc -he iafc atic
that has beea obtained.

3) Interpersonal Skill represents the ability to interact effectively with pat:zn:s, =€
and other members of the health team.

4) Technical Skill represents the ability to perform a variety of technical or > jur-s.
The largest group of such skills is required in performing physical exam " “:z..

5) Clinical! Judgement represents the ability to dérive appropriate conclusio: ¥ - sel!
in different forms and use such coneclusions in the formulation of appropr TS
for evaluation and management.

The third dimension of competence relates to the specific tasks peric .

different specialists, e.g., Pediatricians, Surgeons, or Obstetricians.

The critical issues in measuring clinical competence are defining the c.. ent
of performance ,and furthermore to separating out the measurable compor. ‘ince
there is a great deal of overlap between different components. Traditiona. - aical
competence is measured by assessing clinicians' cognitive knowZadge, usi: tiple
choice questions and a clinical examination (Bashook, 1976). While deficien .«. n the
conventional or traditional clinical examination have been identifiec (Wilson € :. 1979)

no attempts have been made to improve the assessment of a student's cliniza. «ills.
In Morth America, the terdency has been to move away from examination <. the
bedside and towards patient management problems (Newble, 1976). As for the cog: itive

knowledge, the assumptioﬁ is that if the physician has the kncwledg=, it will be applied.




In light present @ - .=cstan'ing of ciinical actions this assumption cannot be
acc:oted alid. 1 ._-.—ast to the at-ve method, clinica! compete-ce 15 alsc
ass -za2d - e sc.z . ... c? clinicians' pr-. iem solving abil'.y without taking intc
cor ra on .F il or'the attituces (Beshozk, 1 7° Rezent -vriters have
'note. he s iz - .. 1 --udents, house of ..:rs and e-er _.ractising Joctors are
probi__y -fte- -z~ .n ‘e zechniques of inte’ viewing end :viaminat’m  ls, but are
only -~ -elv mcTiler<. . ==z activities (Zngel 1976: MceGuzm: @ T - 378).

near! s .7-. the implicit ass. mption is tra: linics competence as
measudr2d by &ay hs zhove techniques —an be generalizsd ». .s: zll medical
diseic:mzs. Eow ve: -+ :at data suggests that performance in muir. deczsions depends
on thr -~ontexl in . .. the decision is to be made (Elstein e: -. 1973). Thus th2
studie: .sual* . ‘¢ :=. in one specific disicplire or content arer zaonnot e generalized

to an cverall ea_ . main.
The conil.iwg :.z from studies built around this approac - (Smiley, 1978; Scott,

1977; Szhwartz et al., *74; Morse, 1975) suggest the need for r=thinking the underlying

conce 3 of . niecal ec: petence.

wsssumi- - that - .nical competence ‘is complex, perhaps the appropriate approach
is t- easu~ compe:z=ncy in each of the domains in which 1 clinician is required to
func+- . Thus cognitive. psychomotor and affective domains :iculd all be included and
a - ty « discipiines should be represented to find sp--zific and unique factors

asciaig—ad * ith individual disciplines. Finally, it is necessar— to sample clinical cases
fror dcmains of patient care, namely, acute, ambulator: emergency. and chronic
cases.

Fr.- the instructional development point of view, ::cme researchers have
atter ote -o definz= affective clinical teaching, or to isolate tr:=se teaching behaviors
whieir app:.ar to facilitate student learning in the clinical ar=za. Sritter, Hain, and
Grimes (1975), for example, describe six general factors of clirieal teaching behavior,
based cn data gathered from medical students. These factors included a participatory

envirornment, a positive attitude toward students, a problem sclving emphasis, discussion
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¢’ practical applications. a humc-istie orientation. .nd an emphas:is on - .ererces and
research. Severel .other at" -7 report similar [ ctor analytie findzz: 1ese are
reviewed by Irbr ! 78).

S‘ome inst- :ez:onal dev- : —ent research “3s centered on obserw: ~3 0I the
teaching-iearnir~ -co2ess in tr= ‘nical area. T work is reviewed by I' watt (1977).
In addiz -n, s:~ - practical £ _z. nes for clinicz instructors have been = :loped (cf.
Stritter, !80) -r:sed on princ:zies ' teaching extracted from the classri:m research.

Th i‘mitation of *~= r ':.arch to date is that clinical instruc::n is viewsu
as a sing " .2ct and clinica. = u:g is viewed as one type of learning. ~structional
develor: 2 Deginning to -ea 'z that there can be no one strategy . -r improving
classroc— 1. ~ing: the instructor-s:udent-environment interaction is a ~omplex one.
Simila . = z?’naps‘ even to & —:ater extent the complexity of cliniczl instruetion
deman i ¢: orehensive analys

Procedure
" stucy was conductec two phases: (1) the development and validaticn of

instrv- .nts 1or the assessme=: of clinical competence, and (2) the assessment cf
stude~ .. curing their senior c:erkship program in order to determine the effect of
variov: compcnents of the program on student learning.
Sampile

One hundred sixty senior medical students in their last year of clinical training,
par'ticvipated in this study over a twelve month period. Students were randomly assigned
to three teaching hospitals. Three major core disciplines, surgery, medicine and
pediatrics were selected for detailed study.
Instruments

Instruments were developed in each of the three learning domains, cognitive,
affective and psychomotor. in addition, the learning environment for each of the
disciplines (surgery, pediatrics, medicine) was assessed using."tvhree techniques. The
instruments are summarized in Table 1. Phase I of the study which consisted of

reliability and validity studies of each of the instruments is dcescribed in detail



elsewhere (Patel, 1980). in general, instruments were cczstructed by comm izzes of
senior clinical instructors and were pilot tested on sample: of students not irvolved in
the second phase of the study. The instrument for meas—ring interpersonal skill was
adapted from the Hopkins Interpersonal Skills Assessment - Zrayvson et al., 1977).
Design

In the cognitive domain, factual knowledge and probi-z— solving were zsressed at
the beginning enc end of each rotation. In the psychomo:z:- domain, elinic.! =iill and
interpersonal skill were measured once during each rotats: us:ig two techniques (see
Table 1) for each skill. For interpersonal skill, a contrc. :-oup was utilized in order
to isolate the growth which could be attributed to the rotm=zion itself. In the affective
domain, attitude toward health care was rated at the begzinning and end of the entire
clerkship program; a control group of 30 students w : used. Data describing the
learning environment of each discipline were collec :d using three te .oniques: a
randomly selected sub-sample of students recorded their daily activities for six days in
the middle of each eight week rotation; an attitude sc:le assessed the orgznization of
the program and the roles of the instructors, and general st:dent and faculty attitude
were rated by questionnaire and interview.
Eypotheses

It was hypothesized that:

1) The different disciplines in the clerkship program would facilitate different
domains and types of learning;

92) The sequence of rotations would faciliatate different domains of learning;

3) The students' organization of time would vary among disciplines;

4) The.role of the instructors would vary among disciplines and would affect
student performance;

5) Performance in one domain of learning (cogﬁitive, psychomotor or affective)

would not bc related to performance in another domain of learning.

Ce



Results
Hypothesis 1
Fach of the ~ ~pes of learning was examined separately in three diseciplines.
It was found the: = —2al knowledge was facilitated by the medicine and pediatrics
rotations, and pr-—.=r =olving by medicine and surgery. Gains in interpersonal skill,

however, were rzx¢= only during the pediatries rotation (there is, however, indirect
evidence thet psyc_iatry also influences this skill). Clinical skill showed equivalent gains
in medicine and curgery, and slightly less change in pediatries. Overall, no changes in
studenit attitude wzre recorded. Tables 2, 3, 4, 5, and 6 summarize these results.
Hypothesis 2

The effect of the sequence of rotations was examined separately for factual
knowledge, prob:=m solving, interpersonal skill and eclinical skill (see Tables 7, 8, and

9). It was founc that factual knowledge was ennhanced in pediatrics when students had

already completed medicine and surgery. However, when students were entering

medicine or surgery after having completed the other two rotations, no influence was
apparent.
In the area of problem solving, prior experience in any other rotation resulted in

a decrease in certain types of errc;rs, but no other influence was apparent.
Interpersonal skills were obviously affected by the »ediatrics and psychiatry rot~tions:
students entering either medicine or surgery following these experiences showed higher
levels of interpersonal skill than those who entered without them. In clinical skill,
again, different types of errors were made by those students who had previous
experience.

Hypothesis 3

' The amqunt of time spent in various activities during the rotations in the three
disciplines was found to differ. For students in surgery there was & significant
difference when comparisons were made with students in Medicine and Pediatries. The
. latter two disciplines differed; however the difference was not significant (see Table

10).
ERIC J




Hypothesis 4

When the role of instructors was examined aecrcss disciplines (Table 11), some
variations were found. Residents in Medicine and Surgery were seen to contribute to
different types of learning. Interns also played different roles in Medicine than in
Surgery; however Pediatries did not differ from Medicine.

Hypothesis 5

Correlstions among the types of learning for all disciplines combined are presented
in Table 12. These correlations reveal varying degrees of independence among the five
types of learning, and even within the domains (problem solving and factual knowledge,
in the cognitive domain correlate -.331). It should be noted that attitude and
interpersonal skill correlate .730, possibly indicating that interpersonal skill contains a
larger component of the affective domain than expected.

A multiple regression analysis was conducted in which factual knowledge was used
as the criterion variable, and problem solving, clinical skill, interpersonal skill, and
attitude were used as a set of predictor variables. Table 13 presents tne results of
this analysis. Overall, the predictor variables account for nearly 50% of the variance
of factual knowledge.

Discussion

In general, it was confirmed that the clinical teaching and learning process is a
complex one and that neither clinical teaching nor clinical competence can be studied
as units in themselves.

The clinical clerkship program in medical education involves study in distinet
disciplines and the attainment of types of skills and knowledge which are somewhat
independent. First, it was found that the disciplines in the clerkship program clearly
facilitate different types of learning. This appears to be partially related to the
amount of time sperit in different activities in each discipline (e.g., more time spent in
didactic instruction in pediatrics produces an emphasis on factual knowledge in that
discipline), and partially related to the nature of the discipline (pediatries facilitates

El{fC‘ interpersonal skill through interaction with patients' families). Instructional developers,

iv
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then, should work within that framework, realizing tha. the learning outcomes in
different clinical areas will vary, and this is a result of both the content area, and the
ways in which students actually spend their time. In classroom instruction it is
accepted that an English literature course is different from an applied statistics course,
and that a large introductory lecture course requires different teaching skills from an
advanced seminar. The results of this study confirm that "clinical instruction” is as
diverse as "classroom instruction," a point which eppears not to have been considered
by instructional developers.

It was also found that the sequence of rotation through the various disciplines
affected different types of learning. This result would be expected given that the
disciplines facilitate different types of learning. The instructional developer working in
a particular clinical area should, then, consider the prior clinical experience of students
and should be aware of the effect of this variable in interactions with the instructor.
It may be necessary, in some situations, to change the emphasis placed on certain types
of learning, dependent on students' previous experiences.

Not only does the type of learning and the organization of student time vary
across disciplines, but also the roles that individuals play in the instructional process
are different, and the degree to which differert individuals contribute to types of
learning varies. This point underlines the complexity of eclinical instruction. Classroom
instrustion involves interactions among an instructor, a group of students and the "task
environment."  Clii cal instru.ction takes place in a setting where a number of
individuals, in different roles, are involved to varying degrees in the process, and are
contributing to different types of learning. This is a point which the instructional
development expert must consider if the clinical teaching and learning process is to be
understood and improved.

Finally, it is important to realize that clinical competence, or the nature of
student learning in clinical instruction consists of a set of competencies which are, to
a large degree, unrelated to each other. Students are expected to become proficient

, in all three domains of learning (as opposed to the usual cognitive goals of the

ERIC
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classroom process), and different experiences are required for each of these domains.
It is clear from the results of this study that, for example, a student who is proficient
in fac~tua1 knowledge is not necessarily also proficient in clinicial skill or interpersonal
skill. This is quite different frém the more familiar situation, where a student who is
achieving highly in a course or program is achieving in most aspects of that course or
program. The instructional developer in the clinical process who works with only one
or two criteria of sucecess will likely be ignoring several important aspects of the
instruction.
Conclusion

This study examimed the nature of the clinical teaching and learning process in
three disciplines of a clinical clerkship program. The nature of student learning, the
organization of students' time, and the role of various individuals was investigated across
the disciplines. In addition, the relationships among the various types of learning were
e:m’!:‘f'ed.' As predicted, it was found that the clinical process is an extremely complex
.-+ msh of the varisbles mentioned above vary across disciplines and the types of
<y .; ure relatively independent. The instructional development process, therefore,
mus. .<e into acecount a number of variables that are not usually relevant in the

classroom setting.
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Table 1

Summary of Iastruments

Domain Skill : Instrument
Factual knowledge Multiple choice questions
Cognitive
Problem solving Chart review
o Clinical skill Physical exam checklist
Psychomotor Patient rating form
. Skill
Interpersonal skill Video tape of doctor-patient
interviews

Multiple choice questions

Attitude towards Questionnaire

Affective
Health care Written report during the

ward performance

Time organization Student diary

Learning

Environment

- Role of instructors Questionnaire
Student and faculty Questionnaire and interview
attitude




Table 2

Factual Knowledge

_ Pre-test _Post-test
X SD X SD t
Medicine
Rotation I 26.1 4.62 32.1 5.69 14.418*
Rotation II 28.7 5.60 32.9 6.18 6.413*
Surgery
Rotation I 16.7 1.97 16.8 2.86 .192
Rotation II 16.4 2.06 16.6 2.39 1.55
Pediatrics
Rotation I 29.1 5.02 38.8 6.0 12.177*

Rotation II 33.2 4.79 40.1 4.32 15.968*

*significant at p<.001




Medicine
Rotation I
Chart #1

Chart #2

Rotation II
Chart #1

Chart #2

Surgery
Rotation I
Chart #1

Chart #2

Rotation II
Chart #1

Chart #2

Pediatrics
Rotation I
Chart #1

Chart #2

Rotation II
Chart #1

Chart #2

Table 3

Problem Solving

Pre-test Post-test
X SD X SD
16. 3.23 74,2 3.14
15. 2.89 25.1 2.99
18. 3.54 24.2 2.61
18. 3.53 24.9 2.60
10. 3.50 15.7 2.57
10. 3.44 15.6 3.11
11. 3.38 15.5 2.56
11. 3.48 15.8 2.45
5.0 2.45 5.14 3.45
2.4 1.23 5.1 3.7
7.9 3.05 7.8 2.556
8.3 3.39 4.8 2.36

O ‘ ke PP
,EMC significant at p<g .01,

7.1198*
9.8555*

4.573*
6.772*

3.3278*
5.2870%*

5.485*
4.004*

3.556*
.1261

3.1882*

.6150



Medicine
Rotation

Rotation

Surgery
Rotation

Rotation

Pediatrics

Rotation

Rotation

*significant

Table 4

Interpérsona1 Skills

Pre-test

X SD
I 10.4 .25
11 13.6 .24
I 10.2 .19
11 13.7 .23
I 10.5 .1
I1 11.3 .19
at p<.001.

Post-test

X SD
10.7 23
13.8 .23
10.6 .14
13.7 .19
11.8 .14

.19

12.6

1.761
1.662

1.800
.270

5.73*
5.79*



Table 5

Clinical Skill
Physical Examination Skill

Post-test only

Rotation I Rotation II

X SD X SN
Medicine .82 112 .82 .19
Surgery .75 .06 74 .08
Pediatrics .80 .09 .74 .10




Table

6

Attitqde Towards Health Care

Compassion

Patient's rights
Geriatrics care
Psychiatric care
Assuming respoansiblity
Preventive medicine

To work as a team

Confidence

*signiﬁéance at<.0h.

N=150

_Pre-test

X

SD

.20
.66
.99
.55
1.01
172
.43
.59

4"),
lo%y/

N=140

_Post-test

X SD

3.9 .28
3.3 .33
c.6 .86
3.5 .45
3.4 .88
3.8 .24
.37 .63
2.9 .56

3.899*
1,752
3.799
.4854
3.227*
.3530
.4948
3.329*%



Table 7

Factual Knowledge

Pre~test Y
Rotation I Rotation II t
Medicine 26.1 28.7 1.646
Surgery 10.7 16.4 .59015
Pediatrics 29.1 33.2 2.643*
*significant at p<.007.

Table 8

Problem Solving

Pre-test X
Chart #  Rotation I Rotation I1I t

Medicine 1 16.7 ' 18.8 1.91496

2 15.5 18.0 2.41345%
Surgery 1 10.2 11.5 ' 1.5353

2 10.5 11.1 .188%
Pediatrics 1 5.0 7.9 3.3105*

2 2.4 4.6 3.8907*

El{lC *significant at p<.05.
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Table 9

interpersona’ Skills

Pre-test X
Rotation I' Rotation 11°
Medicine 10.4 13.6
Surgery 10.2 13.7
Pediatrics 0.5 11.3
i .
Rotation I
Disciplines tested 7) Medicine - no prior experience
2) Surgery - no prior experience
3) Pediatrics - no prior experience
’ Prior Experience
Rotation II
Disciplines tested 1) Medicine - surgery, pediatrics,
psychiatry, holidays
2) Surgery - pediatrics, medicine,

psychiatry, holidays

3) Pediatrics - medicine, surgery,

psychiatry, electives




Table 10

Organization of Student Time during
the Ward Activities

Patient care

Educational

Joint patient-care and educational
Mechanical

Unaccounted time

*educational value

not available

Percentage of Student Time

Pediatrics Medicine
(*) (*)

30 (3.5) 36 (3.0)

25 (2.0) 29 (3.0)

15 (+) 20 (1.5)
10 0

Surgery
(*)
24 (3.0)
38 (2.4)
29 (1.8)
0



(AR ]

Table 11

Role of Instructors

X SD t
Attending staff - —
Pediatrics 2.6 .514 t 3.0355
Surgery 2.1 .451 t 1.2052
Medicine 2.9 » LAC8 t 4,338
Residents
Pediatrics 3.4 .528 t 1.7438
Surgery 3.0 .619 t .72312
Medicine 3.5 . .404 t 2.5701
Interns
Pediatrics 3.7 .393 t 1.7411
Surgery 3.4 .500 t 2.7104
Medicine 3.3 .295 t .38713

g}
s,



Table 12

Correlations Among all Measures of Learning

F/K PS CS Attitude
F/K -0.331 .235 .039 .272
PS .149 ..063 -.183
€S .03 .013
IP .730
Table 13
Prediction of Factual Knowledge from
Other Measures of Clinical Competence
Regression Partial
Variable Coefficient S.E. Beta Correlation
Problem solving -.175 .05 -.29 -.29
Clinical skill .249 .07 .28 31
Interpersonal skill -1.082 .59 .23 -7
Attitude 371 .12 37 .28
RR=.479 _
F =9.26 (significant at p <.001)
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