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Evaluation of Individual Innovative Characteristics and
Problem-Solving Skills of Students
Sağlık Bilimleri Alanında Öğrenim Gören Öğrencilerin Bireysel
Yenilikçilik Özellikleri ve Problem Çözme Becerilerinin Değerlendirilmesi
Semra Açıksöz , Merdiye Şendir , Hamiyet Kızıl , Ela Yılmaz Coşkun
ABSTRACT
Purpose: The purpose of this study is to evaluate the individual innovative characteristics and
problem-solving skills of students who are studying in health sciences.
Methods: This research is descriptive. A sample of 608 students who were at school at the time
of collection of the study data and who agreed to participate in the survey were included. Three
data collection methods were employed: 1) A socio-demographic questionnaire, 2) Individual
Innovativeness Scale, 3) Problem Solving Inventory.
Results: The individual innovativeness level score of the students participating in the study was
67.13 ± 8.19; and the problem-solving skill score was 89.82 ± 19.23.
Conclusions: The students perceived their individual innovativeness level in the questionable
category and perceived themselves as moderately competent in problem solving skills. The
positive relationship between these two skills suggests that plans for the development of these
skills in education should be made.
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ÖZ
Amaç: Bu çalışmanın amacı; sağlık bilimleri alanında öğrenim gören öğrencilerin bireysel
yenilikçilik özellikleri ve problem çözme becerilerinin değerlendirilmesidir.
Yöntem: Bu araştırma tanımlayıcı türdedir. Araştırmanın evrenini; üç farklı üniversitede
sağlık bilimleri alanında ön lisans ve lisans öğrenimi gören öğrenciler oluşturmuştur (N=967).
Araştırmada örneklem seçimine gidilmemiş, evreni oluşturan tüm öğrencilere ulaşılması
hedeflenmiştir. Çalışma verilerinin toplandığı tarihlerde okulda olan ve araştırmaya katılmayı
kabul eden 608 öğrenci örnekleme dahil edilmiştir. Araştırmada veri toplama aracı olarak; Öğrenci
Tanıtıcı Özellikler Formu, Bireysel Yenilikçilik Ölçeği ve Problem Çözme Envanteri kullanılmıştır.
Elde edilen veriler SPSS programı kullanılarak analiz edilmiştir.
Bulgular: Çalışmaya katılan öğrencilerin yaş ortalaması 20.66±2.34 yıl olup, %67,1’i (n=408)
kadın, %32,1’i (n=195) Anadolu-Fen lisesi mezunu ve %66,0’ı (n=401) ön lisans programına
kayıtlıdır. Öğrencilerin, %71,2’si (n=433) bölümünü isteyerek seçtiğini ve %87,3’ü (n=531) ilk üç
tercihi arasında yer verdiğini bildirmiştir. Öğrencilerin teknolojik araç olarak sıklıkla akıllı telefonu
(%93,3, n=597) ve günde 3-4 saat arasında (%30,8, n=187) bir süre ile kullandıkları belirlenmiştir.
Çalışmaya katılan öğrencilerin bireysel yenilikçilik düzeyi puanı 67.13±8.19; problem çözme
becerisi puanı ise 89.82±19.23 olarak saptanmıştır. Bireysel yenilikçilik düzeyinin problem çözme
becerisi üzerinde pozitif belirleyici etkisinin bulunduğu ve herhangi bir hobi varlığının bu durumu
olumlu yönde etkilediği belirlenmiştir.
Sonuç: Çalışmamızda sağlık alanında öğrenim gören öğrencilerin bireysel yenilikçilik özelliklerinin
sorgulayıcı kategoride olduğu ve problem çözme becerileri konusunda kendilerini orta düzeyde
yeterli olarak algıladıkları saptanmıştır. Bu iki beceri arasında pozitif ilişkinin olması, eğitimde
bu becerilerin geliştirilmesine yönelik planlanmaların yapılmasına işaret etmektedir. Özellikle
interaktif eğitim yöntemlerinin tercih edilmesi, öğrenciler için hobi olanaklarının artırılması,
inovatif çalışma ortamlarının düzenlenmesi ve bu alanda daha fazla sayıda çalışma yapılması
önerilir.
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INTRODUCTION
Innovation is an important element in ensuring
development and change in every field and activity (1).
Innovation as a value innovation brings is to turn new
and valuable information or idea, product, process or
service into social benefit at the right time. The rapid
change with globalization necessitates the individual
to adapt to new situations. It is therefore important
that the individual carries innovative characteristics
in order to be able to stand out from the competition
in both business life and learning life (2,3).
Innovation is one of the characteristics of the
individuals that sectors and organizations need in
the changing world. Individual innovativeness; is
perceiving any product, service or intellectual as new
by an individual, and is defined as the degree of earlier
adoption of any innovation relative to the others (4).
Individual perception of an idea as novel depends on
the reaction that the individual has shown against
innovation (5). In order for individual innovativeness
to be realized, the individual must have an adequate
level of education, to be experienced in the relevant
field, to have creative thinking skills, to adopt the
problem and to solve the problem (5).
One of the sectors where rapid innovation
is experienced in parallel with technological
developments in society; is health care areas.
Innovation in healthcare; It represents the most
innovative perspective of the discovery, invention
and development process of materials that support
the health services and the devices, equipment,
medicines and all other diagnostic and therapeutic
methods used in the delivery of these services,
and the better way to explore this process (6). Being
healthy; is a right offered to all individuals. In meeting
this need, the health institutions and professionals;
they should renew themselves in parallel with the
development in terms of technological, scientific,
economic, social and social changes (7). Innovation
in healthcare systems positively contributes to
the reduction of patients’ hospitalizations, the
success of chronic disease management and the
increase in quality of life and the communication
and coordination between health professionals
(8)
. When changing health care needs are taken
into consideration, professional members who are
creative, searching, reaching information, producing
information and using information in the field of
health are needed (3,5).

In recent years, the increase in evidence-based
practices in the field of health, the inclusion of
interactive trainings, and the emergence of the
concepts of accreditation and quality have all made
it necessary for students to develop problem solving,
critical thinking, multidisciplinary team work,
effective communication and innovative skills (9,10).
Rapid adaptation to developments in the health care
environment for the students in the health field is
very important in terms of qualified health services.
Students are primarily asked to develop their
characteristics that facilitate this adaptation and
then use them throughout their professional lives
(11,12)
. To achieve this, educational institutions should
develop strategic plans within a common vision
and integrate curricula with innovative strategies
that support the development of their students’
professional knowledge and skills (10,13).
Innovative thinking enable individuals to solve
problems more consciously and to make more
effective decisions (14). The better the health
professionals have the ability to solve problems,
the more effectively they are to protect, improve
and increase life quality of the individual and the
community (3,15). Innovation in solving problems
refers to the production, acceptance and
implementation of new ideas, products, processes
or services. Acceptance and practice at the center
of this definition reflects the capacity for adaptation
and change of innovation. It is therefore anticipated
that individuals with innovative skills will have higher
levels of problem solving skills (2).
The literature on innovativeness studies shows that
innovativeness studies concentrate on issues such as
research and development, technology, knowledge
and management. In this sense, the main purpose
of this study is to evaluate the individual innovative
characteristics and problem-solving skills of the
students in the health sciences and to determine
whether the individual characteristics of the students
according to their demographic characteristics and
the major they have studied and their problem
solving skills are different. In this sense, this study
has importance and original value and can contribute
both to the literature and give directions to future
studies.
11
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METHODS
Aim
The research was conducted to evaluate the
individual innovation characteristics and problemsolving skills of health education students. For this
purpose, answers to following research questions
were sought.
1. What are the individual innovative characteristics
and problem-solving skill levels of students?
2. Is there a significant relationship between
students’ individual innovativeness and problemsolving skill levels?
3. Is there a significant relationship between
individual innovative characteristics and problemsolving skill levels according to the students’
demographic characteristics?
4. Is there significant relationship between the
major in which students are enrolled, and individual
innovative characteristics and problem-solving skill
levels?
Design: The study was designed as a descriptive
study.
Participants: The universe of this research; is
composed of student (N = 967) who had two-year
associate degree and undergraduate studies in
health sciences at three different universities. It
was aimed to reach all students who constitute the
universe, thus there was not a sample selection in
the study. The sample of the study consisted of 608
students who were not absent on the research days
or did not have a health report and who agreed to
participate in the study.
The research was conducted between April-June
2017 at a private, and two-state university.
Data Collection: A socio-demographic questionnaire,
Individual Innovativeness Scale and Problem-Solving
Inventory were used as a data collection tool.
A socio-demographic questionnaire: Based on
the literature review, the researchers created 25
questions in which the students’ demographic data
(age, gender, graduation, school grade, computer
usage status, etc.) are included.
12

Individual Innovativeness Scale (IIS): Hurt et al.
developed this Likert type scale consisting of 18
items and 3 sub-dimensions (idea leadership, change
resistance, risk taking) in 1977 and Sarıoğlu and
Altuntaş (2014) adapted the scale through conducting
validity and reliability study. Scale sub-dimension and
total score values are obtained by adding scores from
each item. A total of at least 18 and at most 90 points
are taken from the scale. It separates individuals
under five different categorizations in terms of their
characteristics. It is stated that those who score 82
or above are “innovative”, those who score between
75-82 are “pioneers”, those who score between 6674 are “interrogators”, those who score between
58-65 are “skeptical” and those 57 and below are
“traditionalists”. The Cronbach alpha value of the
scale is 0.82. The Cronbach alpha value in this study
was found to be 0.81.
Problem Solving Inventory (PSI): The scale, developed
by Heppner and Peterson (1982) and tested for
validity and reliability by Şahin et al. (Sahin et al.,
1993), is a 6-point Likert-type scale consisting of 35
items. The high total score of the scale indicates
that the individual perceives himself / herself as
inadequate in problem solving skills. The lowest
score that can be taken from the scale is 32 and the
highest score is 192.The Cronbach alpha value of the
your scale is 0.88. In this study, the Cronbach alpha
value is 0.79.
In our study, statistical evaluation of the data
obtained from the scales used the total score of
PSI and IIS, and no analysis were conducted on the
subgroups of the scale.
After researchers explained the purpose of study and
the forms to be used in the study, questionnaires
were distributed in the classroom environment.
Immediate feedback was provided to the students
who had question. Data collection time lasted
approximately 20 minutes.
Data Analysis: The data obtained in the study were
analyzed using the SPSS 21.0 program KolmogorovSmirnov Z test revealed that the IIS and PSI scores
were normally distributed (p>0.05). In the analysis
of the data, parametric methods were preferred.
The t-test was used to compare quantitative
continuous data between two independent groups,
and one-way Anova test was used to compare
quantitative continuous data among more than two
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independent groups. The Scheffe test was used as a
complementary post-hoc analysis to determine the
differences after the ANOVA test. Pearson correlation
and linear regression analysis were applied among
the continuous variables of the study. The findings
were evaluated at the 95% confidence interval and
at the 5% significance level.

Table 1. Student Identification Characteristics (n=608)
Characteristics (Specifications)

n

Age (Year) (X ±SD)

%
20.66±2.34

Gender
Female

408

67.1

Male

200

32.9

Anesthesia

209

34.4

Dialysis

95

15.6

Ethical Considerations: The permission to perform
the research from the institutional ethics commission
was obtained (Number: 45778635-/1). Students
received information about the aim of the study,
remarking confidentiality and anonymity conditions.
Informed consent was given.

Program Enrolled

Operating room

69

11.3

Limitations of the Study: This study is limited
to students who enrolled associate degree and
undergraduate education in the field of health
sciences at the universities where the research is
conducted.

Physiotherapy

28

4.6

207

34.0

Freshman

424

69.7

Sophomore

163

26.8

Junior

21

3.5

Telephone

567

93.3

Computer

41

6.7

Yes

460

75.7

No

148

24.3

RESULTS
The mean age of the students was 20.66±2.34 years
and 67.1% (n=408) were females. 34.4% of the
students (n=209) were in the anesthesia, 34% (n=207)
in nursing, 15.6 % (n=95) in dialysis, 11.3% operating
room (n=69) and 4.6% were in physiotherapy (n=28)
program. 66% (n=401) were enrolled in the associate
degree program.69.7% of the students (n=424)
were freshman, 71.2% of them (n=433) chose their
major willingly and 73.4% (n=446) indicated their
satisfaction with their occupational choice (Table 1).
The majority of students (98.2%, n=597) indicated
that they used a technological tool, they preferred
(93.3%, n=567) most likely to use the telephone. It is
also reported that 75.7% of the students (n=460) had
hobbies (Table 1).
When the average scores of IIS and PSI students are
compared according to gender; it was found that the
IIS mean score of female students was significantly
higher than male students (t=-3.165, p=0.002), and
the mean score of PSI was significantly lower than
male students (t=2.092, p=0.048) (Table 2).
A statistically significant difference was found
between the IIS score average of the students and
the program registered (t=2.668, p<0.05), individual
innovativeness characteristics of the associate degree

Associate Degree

Undergraduate
Nursing
Class

Used Technological Tool

Hobbies

students (x=67.76±8.22) were found to be higher
than individual innovativeness characteristics of the
undergraduate students (x=65.90±8.01).A significant
difference was found between the students’ average
of PSI scores and the program enrolled (t=-2.603,
p<0.05), (t=-2.603, p<0.05), and problem-solving
skills (x= 88.37±19.80) of associate degree students
were found to be higher than those of undergraduate
students (x=92.63±17.79) (Table 2).
When the IIS score averages of the students are
compared according to their grade levels; it was
determined that the difference between the classes
was statistically significant (F=5.229, p<0.05). In
binary comparisons to determine which group
originated this difference; junior students had
significantly higher IIS scores than the freshman and
sophomores. There was no statistically significant
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difference between grade level and PSI score
averages (p>0.05) (Table 2).
A statistically significant difference was found
between the IIS score averages of the students
and their occupational satisfaction status (F=6.393,
p=0.002), the individual innovativeness scores of
those who are satisfied with the occupation are
found to be higher than those who are partially
satisfied with the occupation. Compared with the PSI
scores average, those who were partially satisfied

with the occupation were found to have higher
problem solving skills scores and the difference
between them was statistically significant (F=3.689,
p=0.026) (Table 2).
When the IIS point average of the students is
compared with the use of technological tools; the
individual innovativeness scores of technological tool
users were found to be higher than the individual
innovativeness scores of partial technological
tool users (t=1.989,p=0.047). There was no

Table 2. Comparison of Total Scores of Student Identification Characteristics and Individual Innovativeness Scale (IIS) and ProblemSolving Inventory (PSI) (N=608)
Identification Characteristics

n

%

IIS Total Score
X ±SS

PSI Total Score
X ±SS

Female

408

67.1

67.86±7.756

88.68±18.10

Male

200

32.9

65.64±8.86

92.15±21.21

Gender

t= -3.165

t=2.092

p=0.002

p=0.048

Program enrolled
Associate degree

401

66.0

67.76 ± 8.22

88.37 ± 19.80

Undergraduate

207

34.0

65.90 ± 8.01

92.63 ± 17.79

t= 2.668

t= -2.603

p=0.008

p=0.007

Class
Freshman

424

69.7

66.62±8.06

90.64±18.27

Sophomore

163

26.8

67.81±8.20

88.73±20.23

Junior

21

3.5

72.04±9.02

81.71±27.39

F=5.229

F=2.533

p=0.006

p=0.080

Occupation Satisfaction
Yes

446

73.4

67.83±7.75

88.55±19.00

No

29

4.8

66.10±9.05

94.00±23.26

Partial

133

21.9

65.01±9.07

93.16±18.64

F=6.393

F=3.689

p=0.002

p=0.026

Use of Technological Tool
Yes

597

98.2

67.22±8.20

89.66±19.23

Partial

11

1.8

62.27±6.35

98.81±17.69

t=1.989

t=-1.567

p=0.047

p=0.118

Hobbies
Yes

460

75.7

67.73±8.20

87.51±19.45

No

148

24.3

65.25±7.91

97.00±16.66

t=3.236

t=-5.334

p=0.001

p<0.001

t=independent sample t-test, F=one-way analysis of variance
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statistically significant difference between the use
of technological tools and the average of PSI scores
(p>0.05) (Table 2).
A statistically significant difference was found
between the students’ IIS score averages and hobby
status (t=3.236,p=0.001). Students who had hobbies
have high individual innovativeness scores. When
it is compared with the average scores of PSI; the
scores of students with hobbies were lower than
those without hobbies and the difference between
them was statistically significant (t=-5.334,p<0.001)
(Table 2).
It was determined that there was no statistically
significant difference between the average of the
IIS scores and the average of the scores of the PSI
scores, with age, type of education, preference
of department, types of most frequently used
technological tools and time intervals allocated to
the use of technological tools (p>0.05).
The average IIS and PSI scores of the students were
found as 67.13±8.19 and 89.82±19.23, respectively. It
has been determined that the individual innovation
characteristics of the students are in the interrogator
category. When the scale is evaluated according to
the total score range (32-192), students perceive
themselves to be moderately competent problem
solving skills. There was a moderately significant
relationship between the IIS score averages of the
students and the average of the PSI scores in the
negative direction (r=-0.541,p<0.001) (Table 3). As
the individual innovativeness of students increases,
they perceive themselves more adequate in problem
solving skills.
Table 3. The Relationship Between Individual Innovativeness
Characteristics and Problem-Solving Skills of Students (N=608)
IIS Mean Score

PSI Mean Score

X ± SD

X ± SD

67.13±8.19

89.82±19.23

r*

p

0.541

<0.001

Linear regression analysis was used to determine the
causal relationship between individual innovativeness
levels and problem-solving skills of the students
(F=250.120, p<0.001). As a determinant of the level
of individual innovativeness, it has been found
that the relationship with the problem-solving skill
variables (explanatory power) is strong (R2=0.291).
Problem solving skill level (score) reduces the level
of individual innovativeness (ß=-0,230). Problemsolving skills were found to be positively related
to individual innovativeness (Table 4). IIS scores
predict PSI scores in the positive direction. (Since
the increase in the PSI scores indicates a decrease in
problem solving skills, “-” value is positive, “+” value
points to a prediction in negative direction).
DISCUSSION
It is very important that students in the health field
can keep up with the changes in the health care
environment (16). Considering this change, innovation
is one of the important required characteristics
of students. In literature, the number of studies
examining innovative behaviors of health education
students is very few (16-18). In the non-health care field,
there are studies in which individual innovativeness
is explored (19-23). There is only one study to compare
the relationship between problem-solving skills and
individual innovativeness (24). For these reasons, it is
thought that this study will lead other studies.
It was found that the average score of individual
innovativeness of female students was significantly
higher than male students and the average score
of problem solving skill was significantly lower
than male students. In other studies, the individual
innovativeness scores of female students were
higher than male students. It has been determined
that this characteristic of the students in the study
group is similar to other study findings (18,21,23,25,26).
Individual innovative characteristics and problemsolving skills of two-year associate degree students
were found significantly higher than undergraduate
students in the study. This result of our research is

Table 4. The Effect of Problem Solving Skill on Individual Innovativeness Level (N=608)
Dependent
Variable

Independent
Variable

IIS

ß

t

p

F

Model (p)

R2

Constant

87.819

65.650

0.000

250.120

0.000

0.291

PSI

-0.230

-15.815

0.000
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not similar to other research findings (25,27). As the
level of education increases, individual innovative
characteristics and problem-solving skills are
expected to increase, and the research findings
in this subject are also very limited. On the other
hand, the majority of students in the study group are
associate degree students, which can be considered
as the reason for this difference. In addition to the
level of education, social and cultural characteristics
of schools, educational programs, critical thinking
skills and experiences of trainers, educational
techniques used and number of students in class
can be considered as effective factors that fosters
innovative characteristics of students and their
problem-solving skills. In this respect, there is a need
for studies to assess individual innovativeness of
the students who are studying in the field of health
sciences and studies that evaluate the problemsolving skills with different variables.

The individual innovativeness scores of students
using technological tools in the study were found to
be higher than the individual innovation scores of
those who use technological tools partially. There
was no statistically significant difference between
technological tool use and the average of PSI scores.
This situation can be explained by the fact that the
technologically driven individuals are more aware of
the innovations. Mahata et al. (2012) study shows
that innovation is a very effective factor in mobile
learning, mobile learning contributes to the learning
process, and use of phones, iPads and digital devices
support the learning process of university students
(25)
. Bayraktar (2012) has been working with the
instructors, he has been determined that technology
and social media have benefited to be informed
about innovations for education purposes. In this
context, it has been reported that Facebook is the
most used and that those who use Facebook every
day are in the innovative category (29).

When the mean scores of the students were
compared according to their grade levels, junior
students had significantly higher PSI scores than
the freshman and sophomores. This situation can
be explained by the increase in the awareness of
students about innovations as a result of education.
There was no statistically significant difference
between the grade level and the PSI score averages.
These characteristics of the students in our study
group were found to be similar to other study findings
(21,24)
. Kanbay et. al. (2013) indicated in their studies;
although there were differences between problem
solving skills average scores according to the classes,
this difference was not statistically significant (27).

A statistically significant difference was found
between the students’ average scores of IIS and
hobby status. Students who had hobbies have high
individual innovativeness scores. When the average
scores of PSI are compared; the scores of the
students with the hobbies were lower than those
without the hobbies and the difference between
them was found to be statistically significant. In the
literature, it was found that there was no statistically
significant difference between the mean scores of
IIS and PSI scores of the students who have hobbies
and do not have hobbies in the studies comparing
the hobbies habit with the individual innovativeness
characteristics (30,31). It is stated in the literature that,
besides the addition of activities to develop problem
solving skills into curricula, social activities may also
support problem solving skills (24).

Participants who were satisfied with the occupation
choice in the study were found to have higher IIS
scores than those who were partially satisfied. When
compared with the average of PSI scores, the students
who were partially satisfied with the occupational
choice were found to have higher problem-solving
skills scores and the difference between them
was statistically significant. This research finding
suggests that the problem-solving skills and
innovative approach, which play an important role
in job success, are related to motivation. In a study
conducted to evaluate students’ problem solving
skills was reported that university students evaluated
their problem solving skills more positively as their
satisfaction level of the program enrolled increased
(20,28)
.
16

The average individual innovativeness score of
the students is 67.13±8.19.In the study conducted
by Ertuğ and Kaya (2017) in order to determine
the levels of individual innovativeness of nursing
students and the obstacles in front of them (18);
the average individual innovativeness score of the
students was found as 63.92±10.06.In the study
conducted by Başoglu and Edeer (2017), which is
a similar study in terms of sample groups, in order
to compare the innovativeness of the nurses in the
X and Y generations and the nursing students, the
average score was found as 68.92±7.76.In terms of
these two studies, our findings are in line with the
literature (16).
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When the level of innovativeness in our study
is examined in terms of categories, majority of
students (36.3%, n=221) fell under the category
of “interrogators”. “Interrogators”; spend a great
deal of time thinking about a new idea before they
adopt it. Thus, the process decision for innovation
takes longer for the interrogators. Therefore,
moving institutions and educators in this direction
will strengthen the innovative behavior of students
(16)
. In the study conducted by Uslu and Mansur
(2017) in order to determine the individual-social
innovation and proactive personality characteristics
of the students who have undergraduate education
in health management; the vast majority of students
are “pioneers” and “ interrogators” (32). In the study of
Ertugrul and Kaya (2017), it was determined that the
nursing students were in the “interrogator” category
and that the majority of the students in Başoglu and
Edeer (2017) were “pioneers” and “interrogators” (16).
Considering the studies carried out with the students
in the health field, the findings support the findings
of our studies.
Problem solving skill is one of the other characteristics
that students should have in today’s conditions. In our
study, the mean score of problem solving inventory
is 89.82±19.23, and students perceive themselves
as moderate problem solvers. Several studies have
examined the problem-solving skills in the field of
health. It was also determined that students perceive
themselves as moderately problem solvers in other
studies conducted by other researchers (15,27,28).
In our study, it was determined that the relationship
with the problem-solving skill variables (explanatory
power) was strong as a determinant of the level of
individual innovativeness. In a study that examined the
relationship between the individual innovativeness
of teacher candidates and their problem solving
skills; no statistically significant relationship was
found between individual innovativeness scores and
problem solving skill scores (24). The study differs from
the literature in this regard, and it is thought that this
difference is due to the difference in the descriptive
and program (major) properties. At this point, there
is a need for similar studies.

services. Students are first expected to develop
the characteristics to facilitate this adaptation and
then to use them throughout their professional
lives. When the students are considered in terms of
these characteristics, it has been determined that
the individual innovativeness characteristics are
in the “interrogators” category and they perceive
themselves as moderate enough in problem solving
skills. Problem-solving skills were found to be
positively influential on individual innovativeness.
The positive relationship between these two
characteristics points to the need for planning of
the training of the students to develop these skills.
Particularly it is suggested that preference should
be given to the use of interactive training methods,
hobby opportunities should be increased for
students in universities, and further studies should
be carry out in this field.
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