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Abstract — Studying introductory human physiology is an
essential part of the nursing, midwifery, and paranedicine
university curriculum. Academic success is importah
although attitude also contributes to an undergradate’s
experience. We measured attitude to physiology usira novel
semantic differential purpose-designed diagnostic
instrument, in 338 midwifery, nursing, and paramedcine
undergraduates studying 2 compulsory courses in huam
physiology. The courses were a first semester introdtory

however, this requires an appropriate instrumenichvh
can identify these two elements [1]. Also, if aftie can be
summarised as being either positive or negativegroa
continuum between these two, it is logical therefdio
also consider a positive or negatisagnitive attitude, and
a positive or negativeaffective attitude. Therefore, an
instrument which can quantify an individuals’ attie and
the underlying constructs of attitude may be a ulskiol

course (HAP 1) and a second semester course (HAP. 2) to measure the effects of novel approaches to iegeh

Exploratory factor analysis identified 2 components,
described as affective attitude (12 items), and cogive

attitude (8 items). Component scores were not diffent

between the nursing, midwifery, and paramedicine
programmes (P>0.05, Kruskall-Wallis 1-way ANOVA).
However, the affective attitude score (mean (sd)pf HAP 1

was higher than HAP 2 (4.81 (0.61) versus 4.59 (0)5P<0.01,
Mann-Whitney U test), whereas the cognitive attitué score
for HAP 1 was lower than HAP 2 (3.65 (0.45) versu8.80
(0.45), P<0.01, Mann-Whitney U test). The instrumentvas
simple to both administer and complete, and appeate to

have a suitable structure to quantify both affectie and
cognitive components of attitude - it may be a suble
instrument to measure the effects of curriculum chages on
student attitude, and monitor students’ attitude throughout a
programme.

Keywords — Attitude; Factor Analysis; Paramedicine;
Physiology.

. INTRODUCTION

The experiences of undergraduates in their firatr yé

subject such as physiology.

Bloom et al. [8] developed a classification schewfie
educational objectives which included a cognitivendin
(progressing from knowledge through evaluation), an
affective domain (moving from receiving to
characterizing), and a psychomotor domain (progrgss
from perception to origination) [8] — these devetamts
were an attempt to shift education away from simply
knowledge transfer and acquisition, and into higher
cognition, emotions, and behaviours. An educatiadeh
which develops competencies, where instruction more
closely aligns with practice [9, 10], is based abian
educator who attempts to align a learner's knowdedg
(thereby addressing a cognitive dimension), attud
(addressing an affective dimension), and skill(Hetreby
addressing a psychomotor dimension). Demonstrating
competency in a simulated environment has beeisadil
in clinical education environments [11, 12], and timay
address each of the three domains proposed by Béb@in
[8], although educators wusing simulation require
appropriate skills to ensure student learning [V8hat is

study may underpin their academic success, poﬂ@ntiaOﬂen missing is an evaluation of the studentstumte

reinforcing their decision to embark on a careertha
health professions. Nursing, midwifery, and paraiciad
students all share common academic content regatie

when these pedagogies are used in a curriculumthasd
may partly be attributable to the lack of a coneani
instrument to quantify attitude.

A students’ attitude to a subject may also be ariked

need to understand basic human anatomy and phggjolo ; . i
and it is theattitude to this content that can influence aPy their perception of the relevance of the subjedheir
students’ first year experience. However, a stiglentchosen career ambition — this is particularly ratéwhen

attitude to a subject which they are expectedudysis not
often quantified [1], despite higher academic aodeent
in a subject being consistent with a positive it [2 -5].
Attitude is a reflection of the tendency to respaach
given stimulus, and this response has both affeciind
cognitive elements, thus suggesting a distinctietwben
an individuals’ thoughts and their emotions towdne
stimulus, - this has been described as formingparbte
theoretical model of attitude [6, 7]. An affectiadtitude
tends to reflect an individuals’ emotional respotsdhe
stimulus, whereas a cognitive attitude tends ttecef an
individuals’ understanding and their knowledge bt t
stimulus [4]. Thus, attitude to a subject, for epden
physiology, can be both identified within this hipiz
structure and be quantified within this bipartiteusture,

service courses (for example, introductory general
anatomy and physiology courses) are deliverederfitist
year of a programme, as is common in many institigti
A student’s early experiences at university maytiGounte
to their academic success, and a negative attitode
subject which is perceived to be only loosely catee to
their interests, can present an education baifieus, we
suggest that quantifying attitude is as importast a
measuring academic success, and using a simple; tim
efficient instrument to measure attitude may hatilgyu

The aim of the current study was to evaluate an
instrument to measure the attitude of student'sth®
subject of physiology using an exploratory factoalgsis
approach. We hypothesised that the instrument may
contain affective and cognitive sub-scales whichlade
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used to quantify these components of attitude ianatomy and physiology textbook, and although not
undergraduate students. We also aimed to comparempulsory, attendance at both lectures and tlgsowas
attitude scores of students on three differentthesdience strongly encouraged.

programme, namely  nursing, midwifery,  andBoth the HAP 1 and HAP 2 courses were assessed by 1

paramedicine. weekly multiple choice tests (performed and suladitin-
line), and an end-of-course 2 hour examination. In
I. METHODS addition, HAP 1 had a mid-semester 1 hour exandnati
carried out in just prior to the mid-semester breakd
A. Courseand Setting HAP 2 had a written assignment based on the firge€ks

This study was approved by the University's Humaf lecture content which was submitted at the ehthe
Ethics Committee and carried out at a large qu”dsecond week after mid-semester break. All studesie

funded higher education institution. The Universit)fequired to attempt all assessment tasks and ® eiteer

offered a new enrolment opportunity for all progpex CcOUrse, an overall r_nark of 50% or greater was requi
students in both January and June, therefore mamges B-_Instrument Design _ _
run simultaneously in both semester periods. Two The Attitude to the Subject of Physiology was
compulsory introductory courses in Human anatomy arfleveloped from a similar instrument used to qugntif
physiology were spread over two semesters. Huméﬁtltgde to the subjec'F of chemistry [14]. It u$l§e same
anatomy and physiology | (HAP 1) was taught to ako _|tems, arranged in the same order. Adject_lved; an
students in their first semester of their firstiyestudy. Cchoices are placed on the same line separatecetyikart
Passing this course was a requirement for continuddPoint scale, and some adjective pairs are listgal the
progression beyond the first semester and intocarse POSitive” adjective on the right side while otherave the
introductory course in Human anatomy and physiologyPositive” adjective on the left. This is an attemip
(HAP 2) taught in a student's second semester uafyst Minimize response bias. For example, if all adjecpairs
Students enrolled into the nursing, midwifery, and@'e listed with the positive term on the right,p@sdents
paramedicine programs all need to pass both HARdL amay fall into a pattern and not think about eaamit
HAP 2 courses, and must complete and pass bomurmdependently [14]. During the analysis, scores ewer
to progress into further years of study. reversed for items 1, 3, 6-9, 11-16, 19, and 2infus
The named health science programs offered at this(n — 8)). Bauers original semantic differential
University include nursing, midwifery and parameogc ~ instrument used in chemistry was selected ovetytieal
These programs typically attracted students wittivarse ~alternative (for example, indicate level of agreameith
range of pre-university educational experienceslpifing @ Statement) in order to focus attention on a eiagfitude
both school leavers and those re-entering formatatibn ~OPject—chemistry. We have continued with this desig
following a period of either work or unemploymefihe ~Structure for the ASPI, where the emphasis is ntzeeu
gender balance was considerably varied between chanf¥! the single attitude object, namely physiologyd &his
programs, with approximately 1:1 (female: male) floe follows_ some of the ‘best practices’ suggest_ed byellace
paramedicine program, and approximately 10:1 (femal@nd Brickman [15]. Bauer also used a 7 point Lilsesle,
male) for the nursing program. Demographics of th@S it was suggested that seven choices helpecetugtiten
students were not specifically collected for thisdy, as the reliability of the instrument and take advastag the
access to both student identity and confidentiabqeal @bility of the respondents to draw distinctions hist7
details were restricted by the Ethics Committee. point scale has also been used in our ASPI. Weusled a
Both the HAP 1 and HAP 2 courses have a simildtard copy format of the instrument to improve the
delivery format. Both were delivered as a weeklye¢h T€Sponse rate as previous work during our instramen
hour lecture (recorded at the time of initial deliy and development indicated that the on-line response vats
made available to all students for the remaindethef Very poor (<25%). _
course), and a weekly 2 hour tutorial, over a 13kve C. Data Collection and Analysis
period. A mid semester break of two weeks occuafeer ~ As The Attitude to the Subject of Physiology Invamyt
week 6 of timetabled lectures, and on return, acékv (ASPI — see figure 1) was administered to studémts
continuous period concluded with an additional tmeek university staff not responsible for teaching osessing
examinations period. All lecture slides for HAPdutd be the students. Data were collected in weeks 4 aofithe
pre-purchased by students, or were made available @urse as this was before any major assessment, but
downloadable power point slides (for HAP 2). Adufital captured all enrolled students (the late enrolnpntod
work sheets were supplied and used to supportitearn €xtended to the end of week 2 of the semester). The
outcomes in the tutorial sessions. Two, one hodfventory has 20 equally weighted items each assess
laboratory sessions were part of the HAP 1 coutsese Using a 7-point Likert scale. All students were egiv
being a bone and joint dissection (bovine), aneéartand appropriate instruction on completing the questare
lung dissection (lamb). Two laboratory sessionsewaiso and were given a participant information sheet Wwhic
part of the HAP 2 course, these being the detetiomaf described the background and purpose of the resedlic
blood type antigens and the growth of cutaneoud$dta collected were analysed using appropriatevacdt
microbiota on culture medium. For both coursesjatis  (IBM SPSS version 22).
were strongly encouraged to purchase an introdyictor An exploratory factor analysis was performed on
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guestionnae responses using the principle compol
analysis method with varimax rotation. Internalidi&y of
any identified components was assessed using
Cronbach’s alpha coefficient. Mean scores for itfiexat
components were calculated for each of the
programmes, and these were compared using the &l
Wallis 1way ANOVA. Scores for the affective ai
cognitive components were compared between the H
course and the HAP 2 course using the-parametric
Mann-Whitney U test.

Attitude to the Subject of PHYSIOLOGY Inventory (ASPI).
PLEASE IDENTIFY YCUR RESPONSE TO EACH ITEM BY CIRCLING THE NUMBER IN THE SCALE.
THE SUBIECT OF PHYSIOLOGY IS:

1 sasy |1t 1 213|451 6] 7| had
2 worthless 1| 1 1 2 1 3] 4 5 1 6 | 7 | benefical
3, axciting | 1 | 2 ] 3] 4] 5| 6 | 7 | boring
4 complicated 1 1] 2] 3] 4 5 1 6 | 7 | simple
5. sonfusing | 11 21 2] 4 S | 6 | 7 | cear
5. good | 1] 2] 3] 4 S |1 6] 7 | bad
7 satisfying .1 1 2 1 3| 4 5 | 6 | 7 | frustating
8. scary 1] | 3] 4 S 1 6 | 7 | fun
9. comprehensible | 11 21314 5 | 6 | 7 | incompreh
10. challenging | 1] 2 13| 4 S 1 6 | 7 | notchallanging
11 pleasant | 1 1 21 3] 4 S ] 6 | 7 | unpleasant
12 interesting 1 1121 3| 4 S 1 6 | 7 | dul
13 disgusting | 11 2 1 3| 4 5 | 6 | 7 | awractive
14, wmfortable | |2 3| 4| 5| 6| 7 | ucomlutable
15, worthwhile 1 1] 2] 3] 4 S 1 6 | 7 | useless
16. work L1 1 213 1 4151 61 7| play
17. chaotic 1 1 ] 21314 S | 6 | 7 | organized
18 safe |1 1 2] 3] 4 5 | & | 7 | dangerous
19, tense | 1121 3] 4 S | 6 | 7 | relaxed
20. insecure L1 1 2131 4 5 | 6 | 7 | secure

Fig. 1. Attitude to the Shject of Physiology InventonA
20 item semantic differential instrument used tartify
attitude in undergraduate students studying Hu
physiology. For analysiscores were reversed for items
3, 6-9, 11-16, 19, and 20, using: -1*(18)-

[ll. RESULTS

Questionnaires were obtained from 338 studentsy
of enrolled students), which included 62 midwife39
nursing, and 87 paramedicine students. Responses
obtained form 135 students on the HAP 1 course, 283
on the HAP 2 course.

The Kaiser-Meye@lkin measure of sampling adequi
was .878 indicating that the data were suitable ther
exploratory factor analysis. A two factor soluti
explained 46.1 % of the total variance, wherebyiah
Eigenvalues of 5.65 and 3.56 were calted for
components 1 and 2 respectively. Twelve items I0i
onto component 1, and 8 items loaded onto compag
Component loadings and the items which loaded eatt
component are shown in table 1. The internal ctersty
of each identified componemwas determined usinthe
Cronbach’s alpha coefficient, and these scores @&t@9
and 0.746 foreamponents 1 and 2, respecti\

Component 1 has been described as “affective”,
component 2 has been described as “cognitive”. &
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were no differencesn these components between
midwifery, nursing, and paramedicine programmes
shown in figure 2, however, there were differer
between the HAP 1 and the HAP 2 course, as shov
figure 3. The mean (SD) scores for the affectiuéuate
for HAP 1 and HAP 2 were 4.81 (0.61) and 4.59 (0.t
respectively, and for the cognitive attitude for PIA anc
HAP 2 were 3.65 (0.45) and 3.80 (0.45), respeacti

The range of academic grades for nursing, midwj
and paramedicine students on both the HAPd HAP 2
courses are comparable.

Independent-Samples Kruskal-Wallis Test

7.00

affective
n oo
=1 =1
s a8

4.00

3.00 o

T T
2.000 3.000

programme

T
1.000

Total N 338
Test Statistic 3.096
Degrees of Freedom 2
Asymptotic Sig. (2-sided test) 213

Independent-Samples Kruskal-Wallis Test

‘g 4.507
-]
E
=]
9
=
3.00—

T
1.000

T
2.000 3000

programme

Total N 338
Test Statistic 1.816
Degrees of Freedom 2
Asymptotic Sig. (2-sided test) 403

Fig. 2. Comparison of the affective attitude (upper)
cognitive attitude (lower) between programmes usi
non-parametric vay ANOVA for multiple sample
Programme 1 midwifery (n=62); Programme - nursing
(n=189); Programme 3 paramedicine (n=87) studen
Affective and cognitive scales were identified w
exploratory factor analysis. Open circles denotiiers.

However, it should be noted that we were not abl
match ASPI responses with students’ gr. as the
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collection of the ASPI responses were anonymous. described as “Affective” and component 2 has been
described as “Cognitive”.
IV. DISCUSSION The instrument used in this study required a redeon

to express their attitude toward physiology on alesc

This study has used a novel instrument to quantifipdicated by polar adjectives — this has been desttias a
components of attitude in first year undergraduaterses Semantic differential tool [14]. It has been suggeghat a
in Human anatomy and physiology, in a group of stis! feature of a semantic differential tool is to focus
on programs in midwifery, nursing, and paramedicivie  respondents to a very specific attitude object [16]
have uniquely shown that when used in this popati however, this is the first time this instrument Haeen
the instrument had two latent components, whichehawsed in this context. The description of componénésd
been described as affective and cognitive, and twhie 2 as affective and cognitive respectively, was dasethe
consistent with the composite structure of attitufleere Subjective interpretation of the items which loadooeach
were no differences in the scores for each componefPmponent. This was informed by the original evadue
between the chosen programs of study, but there wedf the instrument [14], and by the subsequent nzatibn
differences in component scores between the firstester and production of the shortened version of the ioaig
course (HAP 1) and the second semester course Q’AP instrument [3] Some items identified in the affeet
Our choice of instrument to quantify attitude ersber COmponent may appear to be more aligned with a
earlier work by Bauer [14] in chemistry undergraisa cognitive domain (for example, comprehensible -
and this is the first time such an instrument hesnbused incomprehensible), and some items identified in the
in physiology students. Currently there is a paucif Ccognitive component may appear to be more alignildl w
instruments to quantify attitude to the subject ofn affective domain (for example, relaxed — ten3éje
phys|0|ogy in undergraduate students not majoring ipOSition of an item within a Component is endorb?dhe
phys|0|ogy Health science degrees are typ|ca|ty|sed eXploratory factor anaIySiS, however, its overall
by introductory courses in human anatomy angontribution to the Component is open to intern.re[a
physiology, and this ‘service course’ needs tos$atihe \We propose to use a confirmatory factor analysisitare
diverse requirements of many degree programs Whi%udies to confirm the presence of these Components
presenting physiology as a relevant and coherdjesu

Measuring student attitude to physiology in thisteat is Independent-Samples Mann-Whitney U Test
unique, and we suggest it may be a useful adjunthe course
evaluation of the student experience. 1 2
| Ve s )
HAP 1 Terms used in item o - - L
ltem | Component | Item H :
1 2 E 4 R s‘
“positive” term | “negative” term 2 B
a 0739 0746 T T T T T T T T T T T T T
Component Component 1Affective 600 500 400 300 200 100 OO0 100 200 300 400 500 600
IOadingS Frequency Frequency
ql2 | .784 12 interesting dull
q6 .764 6 good bad Total N 338
gll | .707 11 pleasant unpleasant
gl5 | .703 15 worthwhile useless Ll il 10,590.500
q7 .678 7 satisfying frustrating Wilcoxon W T
gl4 | .654 14 comfortable uncomfortable
ql3 | -.624 13 disgusting attractive Test Statistic 10,590.500
gl8 | .619 18 safe dangerous
q9 575 9 comprehensiblg  incomprehensible Sk Hoes A
gg 5521% g bee)f’]celtfllr(]jlgal Wtz)or:;_:gss Standardized Test Statistic -3.539
gql7 | -.466 17 organised chaotic Asymptotic Sig. 2-sided test) 000
Component 2Cognitive
gql9 .715 19 relaxed tense
qlo .705 10 not challenging challenging
q4 .684 4 complicated simple
q5 .670 5 clear confusing
glé .650 16 play work
ql -.606 1 easy hard
q8 .538 8 fun scary
q20 485 20 secure insecure

Table 1. Component loadings for ASPI items ideedifi
during exploratory factor analysis. The extractinathod
was Principal Component Analysis, and the rotation
method was Varimax with Kaiser Normalization (Rmtat
converged in 3 iterations). Component 1 has been
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may be due to the HAP 2 course being perceived dyym
students as being more difficult and expecting estisl to
understand physiological concepts in more deptho Ahs
s netms o L students needed to pass the HAP 1 course, allrggide
o MeEmRanesTIOT Mean Ranic= 18159 L., the HAP 2 course had already passed a course in
physiology and thus were self-selected — this manglyp
Lo explain the higher score for cognitive attitudes@\lthere
L was a requirement to pass HAP 1 before enrolling in

sdo 400 Mo W0 100 00 100 20 Vo 40 00 HAP 2, and a student’s attitude to physiology mayeh

Frequency Frequency become more negative as they continued to studypia t
that was not their chosen program (for example wificdy
UG = or paramedicine). University programs which requare
Mann Whimey U 16257 000 understanding of the Human body and its physioleggh
as nursing, midwifery, and paramedicine, often shar
common introductory courses in anatomy and phygiolo
Test Statistic 16.237 000 These service courses may be based around cooippe
with their origins in biology [23, 24], however die is no
firm consensus about the content within an introoiyc
Standardized Test Statistic 2866 course in physiology [25]. Students on named degree
Asymptotic Sig. @-sided test am pathways which focus on health-related topics naalytd
engage fully with a generalized Human anatomy and
physiology course, unless the examples used to
o ; demonstrate core principles are more explicit asftecent
and cognitive attitude score (lower) between thePHR ) o discipline — this may contribute to the legh
course (1) and the HAP 2 course (2). For botQygnitive attitude scores recorded in the HAP 2rseu
components, a significant (P<0.01) difference wand [26]. We suggest that the ASPI could be used talaely
between HAP 1 and HAP 2. measure students’ attitude to physiology, and fbezea

, course instructor may gain insight into the effeaft$heir
In the current study, a difference between HAP d arnyriculum on their student’s attitude.

HAP 2 was identified for both the cognitive and the
affective components of attitude, using a non-patam
Mann-Whitney U test. The choice of a non-parameést

in preference to a parametric test was based on th . .
arquments presented elsewhere [17] altvough gl %5 Deen suggested i fo achieve beter i
acknowledge this is not always practiced [18 — 2He ’

differences between HAP 1 and HAP 2 suggested thi prove the student experience and create lifelong

students on the HAP 2 course had a lower score f(gzrarning atti_tud_es and skill_s _in their st_udents][ZZXn
affective attitude when compared to those on HARLL. Important criterion for quantifying the attitude siudents

this university, students continued to study thfodgeir at yniversity is the avail_abi_lity of appropriatesiruments
first year with courses that introduced them to dlieical which can be used per|od|c§1||y throughout a progaim
practice associated with their chosen programuafystfor study — we suggest that the instrument presentmjr_hay
example, a nursing student assisting on a hosiad). be .suc_h an instrument. Further research_ aimed at
These work placements may have highlighted th%onﬁrmmg the two component structure of the instent
academic focus of the Human anatomy and physiologf/ planned.

course in contrast to the practical placementsredfan

other courses — this may have contributed to theemo REFERENCES

negative emotional attitude compared to the HAP 1

course. Breaking away from the practice of havimjyo [1  Brown, S.J, Sharma, B. N., Wakeling, L., Naikér, Chandra,
waditonal didactic lecures in a frst year caurn oo D BTN VB, L Qv e
physiology [22] and introducing an early clinical Chemistry Education Research and Practice, 1582)191.
experience had a positive impact on student adtittal [2] Osborne, J., Simon, S., Collins, S., 2003. Attitudewards
learning — however, components of attitude were not science: A review of the literature and its impfioas.

quantified. Practical experiences offer valuablariéng 4 L?&er;at'?_'g'vi‘;oujmaggﬁ“%’;ﬁ%gﬁ}i‘;ﬁ“g? z%g&@m de

opportunities in an Undergra_duate_ program, a_nd we measure for college students. Journal of Chemi&dycation 88,
suggest the ASPI may be a suitable instrument &mtify 561-568.
the effect these experiences have on a studernitgdat [4]  Xu, X, Southam, D., Lewis, J., 2012. Attitude todighe subject

of chemistry in Australia: An ALIUS and POGIL cdiiaration
We further speculate that regular measures of stude to promote cross-national comparisons. Australiaarnhl of

Independent-Samples Mann-Whitney U Test

course

1 2

cognitive
=
1
T
¥
anpuboa

Wilcoxon W 36,943.000

Standard Error 878178

Fig. 3. Comparison of the affective attitude sc@rpper)

V. CONCLUSION

attitudinal components is an important adjunct he t Education in Chemistry 72, 32-36.
regular assessment of academic knowledge. [5] Brown, S.J., White, S., Sharma, B., Wakeling, Laikeér, M.,
A higher score for cognitive attitude was recorded Chandra, S.,Gopalan, R.D., Bilimoria, V., 2015titate to the

the HAP 2 course compared to the HAP 1 course s- thi study of chemistry and its relationship with aclei@ent in an

Copyright © 2016 1JIRES, All right reserved
306



L

Volume 3, Issue 5, ISSN (Online): 2349-5219

IJ I RE S International Journal of Innovation and Research inEducational Sciences

Source of Knowledge

6l

(7]

8l

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

introductory undergraduate course. Journal of #tership of
Teaching and Learning, 15(2), 33-41.

Bagozzi, R.P., Burnkrant, R.E., 1979. Attitude meament and
behavior change: a reconsideration of attitude rorgéion and
its relationship to behavior. Advances in ConsuResearch 6,
295-302.

Rosenberg, M.J., Hovland, C.l., 1960. Cognitivefeafive and
Behavioural Components of Attitudes, in: Rosenbdvy,.,
Hovland, C.I. (Eds.), Attitude Organization and 69e: An
Analysis of Consistency among Attitude Componenisle
University Press, New Haven.

Bloom, B.S., Engelhart, M.D., Furst, E.J., Hil, M,
Krathwohl, D.R., 1956. Taxonomy of Educational @ijees:
the classification of Educational Goals. HandbookCdgnitive
Domain. David McKay Company, New York

Rolfe, G., 1998. The theory-practice gap in nursifigm
research-based practice to practitioner-basedn@setournal of
Advanced Nursing 28, 672-679.

Ten-Cate, O., Scheele, F., 2007. Competency-bassdraduate
training: can we bridge the gap between theory elimcal
practice? Academic Medicine 82, 542-547.

van Soren, M., Devlin-Cop, S., MacMillian, K., Bake., Egan-
Lee, E., Reeves, S., 2011. Simulated interprofaasieducation:
An analysis of teaching and learning. Journal térprofessional
Care 25, 434-440.

Kaakinen, J., Arwood, E., 2009. Systematic revidwnorsing
simulation literature for use of learning theorpternational
Journal of Nursing Education Scholarship 1, 1-20.

Topping, A., Bgje, R.B., Rekola, L., Hartvigsen, FPrescott, S.,
Bland, A., Hope, A., Haho, P., Han, L., 2015. Todgr
identifying nurse educator competencies requiregifoulation-
based learning: A systemized rapid review and ®gith Nurse
Education Today 35, 1108-1113.

Bauer, C.F., 2008. Attitude toward chemistry: a aetic
differential instrument for assessing curriculunpauats. Journal
of Chemical Education 82, 1864-1870.

Lovelace, M., Brickman, P., 2013. Best practicasnfieasuring
students’ attitudes toward learning science. CBig-ISciences
Education 12, 606-617.

Gable, R.K., 1986. Instrument Development in thdeétive
Domain. Kluwer-Nijhoff Publishing, Boston.

Jamieson, S., 2004. Likert scales: how to (ab)tliem. Medical
Education 38, 1212-8.

Carifio, J., Perla, R., 2007. Ten common misundedings,
misconceptions, persistent myths and urban legebdst Likert
scales and Likert response formats and their aesddournal of
Social Sciences 3, 106-116.

Carifio, J., Perla, R., 2008. Resolving the 50-ydelbate around
using and misusing Likert scales. Medical Educat@n 1150-
1152,

Norman, G., 2010. Likert scales, levels of measergnand the
“laws” of statistics. Advances in Health Scienceiiéation 15,
625-632

Sullivan, G., Artino, A., 2013. Analyzing and inpeeting data
from Likert-type scales. Journal of Graduate Meldigducation
(December), 541-542.

Sathishkumar, S., Thomas, N., Tharion, E., Neel@mnN.,
Vyas, R., 2007. Attitude of medical students towgaiBarly
Clinical Exposure in learning endocrine physiologgMC
Medical Education 7, 30.

Michael, J., McFarland, J., Wright, A., 2008. Thecsnd
Conceptual Assessment in the Biological Scienceskgtmp.
Advances in Physiology Education 32, 248-251.

Michael, J., Modell, H., McFarland, J., Cliff, W2009. The
“core principles” of physiology: what should stutken
understand? Advances in Physiology Education 33,610
Rathner, J.A., Hughes, D.L., Schuijer, J.A., 2(R8designing a
core first year physiology subject in allied heatth achieve
better learning outcomes. International Journdhpbvations in
Science and Mathematics Education 21, 37-52.

AUTHORS' PROFILES

Stephen Brownis a senior lecturer in physiology, with reseantteriests
in teaching and quantifying the student experienbe. Brown is

interested in the transition into higher educatfon science students,
particularly those choosing to study the healtleigimes. Dr. Brown has
a background in statistical analyses and quamniatresearch
methodologies.

Sue White is a senior lecturer in anatomy and physiology, avas
awarded a national Tertiary Teaching Award in 2083e is passionate
about teaching and learning, with experiences athag within the
allied health disciplines. Sue embraces an interadeaching style to
enhance student engagement and foster deep learning

Nicola Power is a senior lecturer in anatomy and physiology with
extensive course and program administration expeeie Nicola's
research interests are in learning and teachinth aifocus on haptic
communication. Nicola predominantly uses qualigatinethodologies in
her research and is currently studying for a PhD

Freedman, M.P., 1997. Relationships among labagrator

instruction, attitude toward science, and achievenie science
knowledge. Journal of Research in Science TeacBhg343-
357.

Christenson, S. L., Reschly, A. L., Wylie, C., 20Handbook of
research on student engagement. Springer, New York.

Copyright © 2016 1JIRES, All right reserved
307



