Kocatepe Veterinary Journal

Kocatepe Vet J. (2024):17(4):359-367
DOI: 10.30607 /kvy.1479278

RESEARCH ARTICLE

Development of a Scale to Assess Veterinary Medicine Students' Attitudes
Toward Biochemistry Course

Abdurrahman Fatih FIDANY, Ijlal OCAK?, Giilcan AVCI!, Barig DENK!*

"Department of Biochemistry, Faculty of Veterinary Medicine, Afyon Kocatepe University, Afyonkarabisar, Tiirkiye
*Department of Science Education, Faculty of Education, Afyon Kocatepe University, Afyonkarabisar, Tiirkiye

ABSTRACT

Biochemistry stands as a pivotal subject in the curriculum of veterinary medicine education, warranting an
assessment of veterinary students' attitudes towards this course. This study aims to develop a scale to gauge
veterinary students' sentiments regarding biochemistry. The sample comprises 220 students entolled in a
veterinary medicine program. Initially, a preliminary test form with 49 items was created through a thorough
review of relevant literature and expert consultation. A pre-test form was administered to 20 veterinary students
to assess item clarity, grammar, and response duration, followed by necessary adjustments. Subsequently, the trial
form was distributed to the 220 enrolled students. The data collected were analyzed, revealing a Kaiser-Meyer-
Olkin (KMO) value of 0.794, indicating the adequacy of the scale. Exploratory factor analysis showcased factor
loadings ranging from .582 to .812. Moreover, a reliability analysis demonstrated a Cronbach's Alpha coefficient
of .761, surpassing the threshold of .70, signifying the scale's reliability. Thus, based on the findings, it can be
concluded that the scale developed is both valid and reliable for assessing veterinary students' attitudes towards
biochemistry.
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Veteriner Hekimligi Ogrencilerinin Biyokimya Dersi Konusundaki Tutumlarint Degerlendirmek Igin

Bir Olgegin Gelistirilmesi

oz

Veteriner hekimlik egitiminde, biyokimya temel bir ders olarak kabul edilirt. Bu nedenle, veteriner hekimlik
ogrencilerinin biyokimya dersine karst davranislart ve duyarliliklari, bu dersle ilgili tutumlarinin Sl¢tilmesini
gerektirir. Bu arastirmanin amaci, veteriner hekimlik égrencilerinin biyokimya dersine yonelik tutumunu Slgen bir
oleek gelistirmektir. Orneklemini, veteriner hekimlik fakiiltesinde egitim goren 220 égrenci olusturdu. Arastirma
kapsaminda, éncelikle ilgili literatlir tarandi, bir soru havuzu olusturuldu ve 49 maddeden olusan bir 6n test formu
uzman gorist alinarak hazirlandi. Bu 6n test formu, 6leek maddelerinin anlasilabilirligi, dilbilgisi ve cevap stiresi
gibi faktorler acisindan degerlendirilmek tizere 20 veteriner fakiltesi Ogrencisine uygulandi ve gerekli
diizenlemeler yapilarak deneme formu veteriner fakiiltesindeki ve devam eden 220 6grenciye uygulandr. Elde
edilen veriler bilgisayar ortamina aktarilarak analiz edildi. Olgegin Kaiser-Meyer-Olkin (KMO) degeri .794 olarak
belirlendi. Yapilan agiklayict faktér analizi sonucunda, 6lgek maddelerinin faktdr yiklerinin 582 ile .812 arasinda
degistigi goruldi. Ayrica, 16 maddeden ve 4 alt boyuttan olusan bir 6lcek elde edildi. Cronbach Alfa i¢ tutarlilik ve
gtivenirlik katsayist .761 olarak bulundu. Bu deger, Cronbach Alfa katsayist .70’in tGzerinde oldugu icin gelisitirilen
Slgegin glivenilir oldugunu géstermektedir.
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INTRODUCTION

Biochemistry is an interdisciplinary field where
experts from various professions such as chemists,
physicists, biologists, medical doctors, veterinarians,
dentists, pharmacists, agronomists, etc., collaborate
(Yegin 1973). It is an essential subject in medical
education, requiring students to understand
organismal functions at macroscopic, microscopic,
and especially submicroscopic (molecular) levels.
However, transitioning between these organizational
levels can be challenging for students (Basaga et al.
1994; Schénborn and Anderson 20006).

Awareness of how genetic and environmental factors
influence the biochemical aspects of the human body
is crucial for modern medical practice, as medical
advancements parallel developments in biochemistry.
Despite its importance, many medical students and
practitioners perceive biochemistry as unnecessary,
viewing it as burdensome with minimal relevance to
daily medical practice (Afshar and Han 2014). Many
students entering medical faculties have already
received introductory biochemistry education in high
school, leading to biases and a lack of appreciation
for the subject. However, integrating prior knowledge
with medical applications is indispensable in medical
education (Bottomley and Denny 2011).

A study emphasizes the need for biochemistry
education in aligning with medical problems
encountered in students' future careers, advocating
for student-centered and problem-based teaching
methods to bridge the gap between theoretical
knowledge and clinical practice (Moreland 19906).
Clinical decisions in medical diagnosis, prognosis, and
treatment heavily rely on objective assessments
conducted in clinical biochemistry laboratories.
Technological — advancements have streamlined
biochemical analyses, enhancing the laboratory's
significance in healthcare (S6nmez 2013).

Educational institutions in healthcare tailor curricula
and strategies to facilitate active learning, enabling
students to apply acquired knowledge
comprehensively in  their  professional lives
(Surapaneni 2010; Nair et al. 2013). Attitude and
motivation are crucial in science education,
influencing student success. Attitude towards a
subject is a complex sensory attribute that guides
behavior and decision-making, affecting learning
outcomes (Huyuglizel Cavas and Cavas 2014; Najdi
2013). Educational institutions continually update
teaching strategies to adapt to evolving needs,
emphasizing the assessment of students' attitudes
towards subjects as a vital aspect of curriculum design
(Pehlivan and Késeoglu 2011). In medical education,
understanding students' attitudes towards
biochemistry is essential for educators to enhance
student engagement and foster positive attitudes
towards the subject (Kaya 2013).

This study aims to develop a measurement tool to
assess the attitudes of veterinary medical students

towards Biochemistry. Given the lack of such a tool
in the literature, this research seeks to address this gap
by developing a specific measurement instrument.

MATERIAL and METHOD

In this study, validity and reliability procedures were
conducted to develop a scale measuring the attitudes
of veterinary medical students towards the
Biochemistry course. The scale was designed in
accordance with the five-point Likert scale model
(Kokli, 1995) and the general survey model has been
employed in this study. To ensure validity, content
validity was assessed through expert opinion, while
construct validity was evaluated using exploratory
factor analysis (EFA). For reliability, the internal
consistency of the scale was measured using
Cronbach's Alpha coefficient. Both methods were
applied to confirm the robustness of the scale before
use.

Sample group

The study group comprised a total of 220 veterinary
medical students who took the Biochemistry course
at Afyon Kocatepe University Faculty of Veterinary
Medicine during the 2017-2018 academic year.
Among these students, 73 were female, and 147 were
male. Kline (1994) suggested that a group of 100
people would be sufficient for the study (Pearson and
Mundform, 2010). Therefore, the size of the sample
has been decided as sufficient.

Scale Development Process

Item Pool Formation Stage

During this stage, research related to scale
development was conducted by the project team.
Based on a literature review and data obtained from
student interviews, a pool of potential items for the
scale was created. The scale was decided to be a five-
point Likert scale, with ratings ranging from "Strongly
Agree" to "Strongly Disagree" (Table 7). It has been
ensured that a balanced number of positive and
negative items, resulting in a draft scale consisting of
49 items.

Expert Consultation and Pilot Testing Stage

The questions in the item pool were evaluated by a
panel of experts consisting 3 person in Biochemistry
and curriculum development and assessment. Based
on the experts' feedback on the items, the draft scale
was revised, resulting in a 49-item scale comprising
five dimensions. In the pilot testing stage, the scale
was administered to 20 randomly selected veterinary
medical students at Afyon Kocatepe University
Faculty of Veterinary Medicine. Following the pilot
testing, the clarity, comprehensibility, and completion
time of the scale were assessed, and necessary
adjustments were made to finalize the draft scale.
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Final Testing Stage

The developed 49-item five-point Likert scale was
administered to a total of 220 veterinary medical
students who had taken the Biochemistry course at
Afyon Kocatepe University Faculty of Veterinary
Medicine during the 2017-2018 academic year.
Students were informed about the research purpose
of the administration and the importance of
providing sincere responses regarding their attitudes
towards the Biochemistry course. Subsequently, data
analysis for scale development commenced with a
sample size of 220.

A crucial aspect of factor analysis is the adequacy of
the sample size for analysis. Different scholars have
expressed varying opinions regarding the required
sample size for factor analysis. For instance, while
Nunnally (1978) suggests that the sample size should
be ten times the number of items for factor analysis,
Kass and Tinsley (1979) report the necessity for the
sample size to be 5 to 10 times the number of items if
the sample size is below 300. Comrey and Lee (1992)
evaluate the sample size as weak if below 100,
appropriate if around 200, good if around 300, very
good if around 400, and excellent if 1000 or more.

Data Analysis

Validity Analyses

Factor analysis was employed for the wvalidity
assessment of the measurement tool in the study.
Factor analysis is a multivariate analysis technique
that elucidates many intercorrelations, structurally
grouping correlated items into relatively independent
factors. Exploratory factor analysis is conducted
when attempting to reveal new structures or
functional definitions of concepts using factor
loading values of items (Buyukoztirk 2005).
Additionally, the suitability of data for factor analysis
is determined by the Kaiser-Meyer-Olkin (KMO)
measure and Bartlett's Test of Sphericity. The KMO
test assesses the adequacy of sampling, ranging from
0 to 1, while Bartlett's Sphericity Test indicates the
possibility of factor analysis if the significance value is

Table 1. Results of KMO and Bartlett Test

below 0.05. Thus, if the KMO measure is above 0.6
and Bartlett's Test is significant, it suggests the
suitability of data for factor analysis (Buylkoztirk
2008).

Reliability Analyses

The reliability of a test or measurement tool is
associated with how accurately it measures what it is
intended to measute. Cronbach's Alpha coefficient
was utilized to assess the reliability of Likert-type
scales. Cronbach's Alpha coefficient provides
information regarding the internal
consistency/homogeneity of the adapted scale and its
subscales.

Data analysis in the study was conducted using
statistical software, with a significance level set at <
0.05 for all statistical analyses.

RESULT

In order to determine the grouping of items (factors)
primarily for the wvalidity study, factor analysis was
conducted. During the factor analysis, KMO and
Bartlett values were determined, followed by principal
component analysis, and finally, varimax rotation
procedures were performed.

Evaluation of Suitability for Factor Analysis of
the Data

The KMO measure obtained in this study is 0.794,
indicating a high value. Additionally, the Bartlett's test
of sphericity yielded a significant chi-square value,
affirming the appropriateness of the data for factor
analysis. Based on the results of the preliminary
analysis conducted to determine the suitability of the
data for factor analysis, the KMO value was found to
be 0.794, and the Bartett's Test of Sphericity yielded
a significant result (p < 0.05). The chi-square value
was 3691.043 with 1176 degrees of freedom (Df)
(Table 1).

Kaiser-Meyer-Olkin (KMO) coefficient 0.794
Bartlett Sphericity Test Approx. Chi-Square 3691.043

Degtee of freedom 1176

Significance 0.000

Determination of Factor Number and
Identification of Factor Items

The analysis of the scale consisting of 49 items was
initiated through factor analysis. According to the
obtained data, it was observed that some items in the
scale had low factor loadings while others loaded
onto multiple factors. Items with factor loadings less

than 0.40 and a difference of less than 0.10 between
the two largest values were excluded from the scale,
resulting in 33 items being removed through factor
analysis. To determine the number of factors that
could indicate the correlation among items, the Scree
plot graph, eigenvalues, and variance percentages
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were utilized (Cokluk et al. 2012). Based on the main
breaking points on the Scree plot graph, the scale was
restricted to four factors. After determining the
number of factors in the scale, the distribution of
items across factors was investigated. The remaining
items formed 4 factors. As a result of the item
removal process, the contributions of the first,
second, third, and fourth sub-dimensions to the total
variance after trotation were 16.225%, 14.046%,
13.818%, and 11.130%, respectively. Through factor

analysis, it was observed that the total variance
explained by the 4 factors obtained was 55.217%.

To determine which factors exhibit strong
correlations with the items, a rotated component
matrix was constructed, and the congruence and
factor loading values of the items were examined. The
table and Scree plot graph regarding eigenvalues and
variance percentages are provided below (Figure 1

and Table 3).

Scree Plot
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Figure 1: Line graph of attitude scale

In this study, the varimax (orthogonal rotation)
method was employed for factor analysis. It is
observed that the remaining items contribute to
55.217% of the total variance. Upon examining Table
2, it is noted that factor loadings range between .582
and .812. According to the analyses conducted, the
first factor comprises items related to interest in the
course, including items numbered 8, 14, 22, 9, and 13
(new item numbers: 1, 2, 3, 4, and 5), forming the
interest subscale. The factor loadings of these 5 items
range from .627 to .812, with item-total score
correlations ranging from .328 to .632.

Additionally, the second factor pertains to
expressions concerning laboratory work in the course,
encompassing items numbered 43, 47, 26, and 37
(new item numbers: 6, 7, 8, and 9), forming the
Application subscale. The factor loadings of these 4
items range from .582 to .807, with item-total score
correlations ranging from .259 to .385.

Furthermore, the third factor addresses concerns
related to the course, comprising items numbered 4,
5, 2, and 35 (new item numbers: 10, 11, 12, and 13),
forming the Anxiety subscale. The factor loadings of

these 4 items range from .623 to .809, with item-total
score correlations ranging from .328 to .372.

Lastly, the fourth factor concerns the importance
attributed to the course, consisting of items
numbered 24, 15, and 16 (new item numbers: 14, 15,
and 16), forming the Importance subscale. The factor
loadings of these 3 items range from .618 to .786,
with item-total score correlations ranging from .203
to .312.

As presented in Table 2, the contributions of the
factors to the total variance are as follows: 16.225%
for the first factor, 14.046% for the second factor,
13.817% for the third factor, and 11.130% for the
fourth factor, totaling 55.217%. Acceptance of a
variance explained between 40% and 60% is deemed
sufficient in multifactorial designs (Cokluk et al.
2012).
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Table 2. Rotated component matrix table of the attitude scale

Item Pool No New Item F1 F2
No
M8 1 812
Mi14 2 717
M22 3 .639
Mo 4 .632 321
M13 5 .627
M43 6 .807
M47 7 733
M26 8 .693
M37 9 .582
M4 10
M5 1 464
M2 12 343 370
M35 13
M24 14
M15 15
Mo 16 787
Eigenvalue 3.685 1.939
Explained Variance 16.225 14.046

Reliability Findings for the Scale

Reliability analyses for the subscales and the overall
scale, based on the final version comprising 16 items,
are presented in Table 3. Upon examining Table 3,

F3 F4 Item Total Common Factor
Correlation Variance
409 .670
328 448 .635
.366 447
.632 .610
328 429
.335 .657
259 .553
.385 518
.356 462
.809 328 .675
.662 344 .501
.653 372 .606
.623 344 434
786 .203 .630
.690 312 537
618 287 471
1.752 1.458 Total variance 55.217

13.817 11.130

the Cronbach’s alpha coefficient for the 1st factor is
0.757, for the 2nd factor it is 0.701, for the 3rd factor
it is 0.674, and for the 4th factor it is 0.575. The total
Cronbach’s alpha value for the scale is 0.761.

Table 3. Number of items and Cronbach’s alpha reliability coefficients for the attitude scale

Factors Item Count
1st Factor 5
2nd Factor 4
3rd Factor 4
4th Factor 3
Total 16

The environmental and correlation coefficients
related to the factors in the attitude scale towards
biochemistry course for veterinary medicine students
are provided in Table 4. In Table 4, the second, third,
and fourth factors show positive low-level significant
correlations of .309, .304, and .181, respectively, with
the total score, indicating a significantly reliable
positive relationship of .752. The first, third, and
fourth factors exhibit positive low-level significant

Cronbach’s Alpha
0.757
0.701
0.674
0.575
0.761

correlations of .309, .129, and .156, respectively, with
the total score, showing a significantly reliable
positive relationship of .608. The first, second, and
fourth factors demonstrate positive low-level
significant correlations of .304, .129, and .218,
respectively, with the total score, indicating a
significantly reliable positive relationship of .659. The
first, second, and third factors reveal positive low-
level significant correlations of .181, .159, and .218,
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respectively, with the total score, indicating a

significantly reliable positive relationship of .536.

Table 4. Averages and correlation coefficients for sub-factors of the attitude scale

Factors N 1st Factor 2nd Factor
1st Factor 220 - .309
2nd Factor 220 .309 -
3rd Factor 220 304 129
4th Factor 220 181 156
Total 220 0.752 0.608
The arithmetic mean values for participants'

responses to factors and the total score in the
developed scale were 12.33, 14.05, 11.21, 8.60, and
46.20, respectively, with standard deviation values of
3.86, 3.06, 3.39, 2.57, and 8.39.

The top and bottom 27% group averages were
determined based on the total score. Upper 27% (n =
59) and lower 27% (n = 59) groups were formed. A t-

3rd Factor 4th Factor X S.D.
.304 181 12.33 3.86
129 156 14.05 3.06

- 218 11.21 3.39
218 - 8.60 2.57
0.659 0.536 46.20 8.39

test was conducted to examine significant differences
between the identified groups. The results regarding
the discriminative capacity of the 16-item test are
presented in Table 5. Based on the results presented
in Table 5, it was found that all items were statistically
significant at the 0.05 level between the upper and
lower groups.

Table 5. Results of t-test for item means of scale items in lower and upper groups

Item Pool No Groups N
M2 Upper Group 59
Lower Group 59

M4 Upper Group 59
Lower Group 59

M5 Upper Group 59
Lower Group 59

M6 Upper Group 59
Lower Group 59

M8 Upper Group 59
Lower Group 59

M9 Upper Group 59
Lower Group 59

M13 Upper Group 59
Lower Group 59

Mi14 Upper Group 59
Lower Group 59

Mi5 Upper Group 59
Lower Group 59

M22 Upper Group 59
Lower Group 59

M24 Upper Group 59
Lower Group 59

M26 Upper Group 59
Lower Group 59

M35 Upper Group 59
Lower Group 59

M37 Upper Group 59
Lower Group 59

M43 Upper Group 59
Lower Group 59

M47 Upper Group 59
Lower Group 59

X t P
1.97 1.098 -6.620 .00
3.34 1.154
2.10 1.140 -6.785 .00
3.56 1.193
2.56 1.134 -6.159 .00
3.80 1.047
2.31 1.193 -4.600 .00
3.25 1.044
1.24 .506 -8.665 .00
2.64 1.141
1.80 761 -12.188 .00
3.54 795
2.02 1.042 -6.173 .00
3.17 985
1.78 .832 -9.919 .00
3.39 929
212 1.052 -5.838 .00
3.37 1.272
1.01 .851 -7.135 .00
3.02 1.252
2.49 1.165 -3.809 .00
3.36 1.297
3.00 1.203 -6.020 .00
412 768
2.03 1.098 -6.613 .00
3.31 .987
2.93 .980 -6.549 .00
4.10 959
2.97 1.231 -5.453 .00
4.07 944
2.90 1.199 -5.218 .00
3.92 .896
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Naming of Factors

Upon evaluating the results in Table 6, it was
observed that the items grouped under Factor 1
pertained to interest, those under Factor 2 related to
application, those under Factor 3 reflected anxiety,
and those under Factor 4 were indicative of the
importance attributed to the course. Accordingly,

Table 6. Naming of factors

these factors were named. The total score from the
scale and its subscale are commented according to the
highest and lowest point. Higher point shows a
higher attitude and the lower point shows lower
attitudes.

ATTITUDE SCALE TOWARDS BIOCHEMISTRY COURSE AMONG VETERINARY 9
MEDICINE STUDENTS & T 9 > 9
L g 2 & FE
> I §3) o g
% B 3 z 3
& 5 A %A
p=]
P
INTEREST
1 I am considering pursuing postgraduate education in the Department of Biochemistry in the O | o o |
future.
2 I believe I am more eager to study for the Biochemistry course compared to other courses. ] o o o o
3 I think the hours allocated for the Biochemistry course are insufficient. O ] ] ] ]
4 I enjoy reading studies related to Biochemistry. o o o o o
5 I feel upset when I cannot attend or will not be able to attend the Biochemistry course. o o o o o
PRACTICAL CLASS
6 I believe that experiments conducted in the laboratory during practical sessions are beneficial O ] u] u] ]
for Biochemistry.
7 I feel that T am doing an important job when conducting experiments in the laboratory on O o o o o
Biochemistry topics.
8 I think that the practical hours of the Biochemistry course increase the efficiency of the 0O o o o o
course.
9 I believe that the knowledge I have gained in clinical biochemistry facilitates my O o o o o
understanding of the procedures and reasons for diagnosis and treatment of diseases.
ANXIETY
10 I think Biochemistry is one of the subjects I am very afraid of. u] o o o o
11 Attending Biochemistry class makes me nervous. u] o o o o
12 Biochemistry class doesn't scare me. o o mi mi o
13 No matter how much I study, I fail in Biochemistry exams. u] o o o o
IMPORTANCE
14 I don't believe that what I learn in Biochemistry class will be useful in my medical profession. O o O O o
15 I cannot establish a connection between the theoretical knowledge I learned in Biochemistry O o o o o
class and treating patients in practice.
16 I think other courses in Veterinary Medicine education are more important than the O o o o o

Biochemistry course.

Table 7. Score range of the developed scale
Range
1.00-1.80
1.81-2.60
2.61-3.40
3.41-4.20
4.21-5.00

DISCUSSION

The significant value of the KMO measure and the
Bartlett's test of sphericity indicates that the factor
analysis can continue to refine the scale development.
With a chi-square value of 3691.043 and Df of 1176,

Option
Strongly Disagree
Disagree
Undecided
Agree
Strongly Agree

the data demonstrate suitability for exploratory factor
analysis.

Upon examining the scree plot graph, where
eigenvalues are depicted on the vertical axis and
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factors on the horizontal axis, it is observed that after
the fifth point, the steep decline in variance
contribution diminishes. The downward trend from
the first point illustrates the degree of contribution to
variance with points, and each interval between two
points represents a factor (Cokluk et al. 2012). Even
after the fifth point, the contributions of components
to variance decrease, and additional variances'
contributions appear to be close to each other.

Upon reviewing the factor loadings in the developed
scale, it can be observed that all items exhibit high
factor loading wvalues. The scale comprising four
factors reflects the headings formed as a result of
literature review during the scale development stages.
Bayram (2004) reported that a Cronbach's Alpha
value above 0.70 is sufficient for reliability. The
analysis revealed a significant and positive
relationship between groups at a highly reliable level.
Thus, it can be concluded that the developed scale
exhibits a highly reliable level of reliability.

When examining the mean and correlation
coefficients for the Subfactors of the Attitude Scale, it
is evident that there is a significant correlation
between the developed scale and the factors
themselves, as well as with the total score. These
findings serve as evidence of construct validity.

CONCLUSION

In this study, a 49-item measurement tool developed
to assess the attitudes of veterinary faculty students
towards the biochemistry course was initially
prepared as a pilot form for content validity by
consulting experts. The pilot form, comprising 49
items, was administered to 20 veterinary faculty
students to assess comprehensibility, grammar, and
adequacy of response time, and necessary adjustments
were made thereafter. Subsequently, the pilot form of
the scale was administered to 220 students currently
attending the veterinary faculty. Factor analysis was
performed for the data collected through the scales,
resulting in 16 items collected under four factors in
the scale. In addition, reliability coefficients
(Cronbach's o) for the entire scale and sub-
dimensions, discriminative validity analyses at the
item level, and inter-factor correlation analyses were
calculated. According to the eigenvalue criterion in
the developed biochemistry course attitude scale, the
total variance explained by the four significant factors
is 55.217%. Following Varimax rotation analysis, the
factor loadings of the items range between .582 and
.812. The identified factors were named as "interest,"
"application,” "anxiety," and "importance,"
respectively. The Cronbach's o coefficient for the
entire scale was calculated as 0.761, indicating the
overall consistency of the scale since Cronbach's «
coefficients above 0.70 signify the scale's internal
consistency. The statistically significant differences
found for all items in the discriminative analysis
across the entire scale (p < .05) demonstrate the

discriminative nature of the item scores. The positive
significant correlation observed among all factors and
between all factors and the total score in the
correlation analysis indicates that all factors in the
scale share the same undetlying structure. Based on
all these wvalidity and reliability procedures, it is
concluded that this scale is a valid and reliable
measurement tool that can be used to determine
veterinary faculty students' attitudes towards the
biochemistry course.
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