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ABSTRACT

Objective: The increasing population and changing de-
mographic structure, scientific advancements, and the
growing expectations and need for healthcare specialists
are enhancing the importance of higher education in the
nursing profession. Understanding the perspectives of
service-responsible nurses on postgraduate education is
crucial for improving healthcare outcomes. This study
aims to determine the views of service-responsible nurses
on postgraduate education.

Materials and Methods: The research was designed as a
phenomenological qualitative study and was conducted
with 13 service charge nurses. Data were collected thro-
ugh in-depth individual interviews using a semi-structured
interview form and were analyzed using Colaizzi's seven-
stage analysis.

Results: Four main themes with eight categories were
identified as follows: (i) "necessity of postgraduate educa-
tion," (ii) "effects of postgraduate education," (iii)
"contributions of postgraduate education," and (iv)
"barriers to continuing postgraduate education." It was
found that service-responsible nurses generally consider
postgraduate education necessary, believe that it enhances
professionalism and specialization among nurses, increa-
ses professional respect, accelerates the integration of
practice and academia, and provides quality patient care.
Conclusions: As a result, responsible nurses see not recei-
ving support from senior management as an obstacle du-
ring their postgraduate education process. Based on these
findings, it is recommended that upper management sup-
port nurses who wish to pursue postgraduate education,
that responsible nurses collaborate with universities to
facilitate postgraduate education and adopt encouraging
policies, and that postgraduate education programs in
nursing be integrated with clinical practice.

Keywords: Education, nursing responsibility, phenome-
nology, postgraduate

oz

Amag: Artan niifus ve degisen demografik yapi, bilimsel
gelismeler ve saglik uzmanlarina yonelik artan beklenti ve
ihtiyag, hemsirelik mesleginde yiiksekogretimin 6nemini
artirmaktadir. Sorumlu hemsgirelerin lisansiistii egitime
bakis agilarin1 anlamak, saglik hizmeti ¢iktilarini iyilestir-
mek i¢in ¢ok dnemlidir. Bu ¢alisma, sorumlu hemsirelerin
lisansiistii egitime iligkin goriislerini belirlemeyi amacla-
maktadir.

Materyal ve Metot: Arastirma fenomenolojik niteliksel
bir ¢aligma olarak tasarlanmig ve 13 servis sorumlu hemsi-
resi ile ylritilmistiir. Veriler yart yapilandirilmis goriis-
me formu kullanilarak derinlemesine bireysel goriismeler
yoluyla toplanmis ve Colaizzi'nin yedi asamali analizi
kullanilarak analiz edilmistir.

Bulgular: Sekiz kategoriden olusan dort ana tema asagida-
ki gibi belirlenmistir: (i) “lisansiistii egitimin gerekliligi”,
(1) “lisanstistii egitimin etkileri”, (iii) “lisansiistlii egitimin
katkilar1” ve (iv) “lisansiistii egitime devam etmenin Oniin-
deki engeller”. Sorumlusu hemsirelerin genel olarak lisan-
stistll egitimi gerekli gordiikleri, hemsireler arasinda pro-
fesyonelligi ve uzmanlasmay1 gelistirdigine, mesleki say-
ginlig1 artirdigina, uygulama ve akademi entegrasyonunu
hizlandirdigima ve kaliteli hasta bakimi sagladigina inan-
diklar1 bulunmustur.

Sonug: Sonug olarak, sorumlu hemsireler lisansiistii egitim
siirecinde ist yonetimden destek alamamayr bir engel
olarak gormektedir. Bu bulgulara dayanarak, {ist yoneti-
min lisansiistil egitim almak isteyen hemsireleri destekle-
mesi, sorumlu hemsirelerin lisansiistii egitimi kolaylastir-
mak i¢in itiniversitelerle is birligi yapmasi ve tesvik edici
politikalar benimsemesi ve hemsirelikte lisansiistii egitim
programlarmin klinik uygulama ile entegre edilmesi 6ne-
rilmektedir.

Anahtar Kelimeler: Egitim, fenomenoloji, mezuniyet
sonrasi, sorumlu hemsire
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INTRODUCTION

The development and growth of a country in terms
of science and technology and the training of an
educated workforce to achieve this growth signifi-
cantly depend on higher education institutions. Hig-
her education institutions play an active role in edu-
cation, science, art, management, research, health
service design, and economic development glo-
bally.! In particular, for professions that involve
serving people, such as nursing, individual and pro-
fessional development can only be achieved through
higher education. Formal education is required to
obtain the nursing title. Nursing titles vary in diffe-
rent countries, and the criteria for granting these
titles also differ. For example, in Turkey, titles inc-
lude nurse and clinical nurse specialist; in the United
States, titles such as RN (Registered Nurse), LPN
(Licensed Practical Nurse), and BSN (Bachelor of
Science in Nursing) exist, each with different educa-
tional requirements.”” The literature indicates that an
increase in educational level is associated with imp-
roved patient care quality and satisfaction. Aiken et
al. found that higher education levels were associa-
ted with reductions in patient fall rates, infection
rates, and pressure ulcer formation rates.® Additio-
nally, Sendir et al. emphasized in their study that a
higher educational level contributes to providing
high-quality services in clinical settings and develo-
ping skilled human resources.*

Recent factors such as changing population demog-
raphics, scientific advancements, and increased
expectations in healthcare have led to a growing
need for specialists worldwide, which suggests that
there should be an increase in both undergraduate
and postgraduate formal education programs in nur-
sing.’ Furthermore, global events such as the
COVID-19 pandemic, natural disasters, wars, and
economic crises have intensified the need for trained
human resources, particularly experts with speciali-
zed knowledge in healthcare and nursing®. In this
context, institutions and managers need to create the
necessary infrastructure and conditions for nurses
working in clinical settings to pursue postgraduate
education'’. Mainly, the supportive tendencies of
those in managerial positions within institutions are
crucial for the quality and reliability of the services
provided.”®® Therefore, the perspectives of mana-
gers towards postgraduate education are considered
to be of significant importance.'*"

Although there are studies investigating the views of
nurses working in clinical settings on postgraduate
education'™""""* no study has explicitly focused
on service manager nurses, who play a key role in
management and contribute to the management of
education in clinical settings.

Understanding the opinions of service-responsible
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nurses on postgraduate education will facilitate col-
laboration with these key figures and help develop
strategies to illuminate new educational models.
This research aims to determine the views of service
-responsible nurses on postgraduate education.

MATERIALS AND METHODS

Ethics Committee Approval: Ethical approval for
the study was obtained before its commencement
from the Non-Interventional Ethics Committee of
Hatay Mustafa Kemal University (Date: 11/12/2020,
decision No: 10). Additionally, approval was obtai-
ned from the institution where the study was to be
conducted (Number: 14096738-108.99) and from
the service-responsible nurses who agreed to partici-
pate in the study. They were provided with informa-
tion about the study's purpose and how the results
would be used, and their verbal and written consents
(informed consent principle) were obtained. The
Good Clinical Practice and Reporting Standards of
Qualitative Studies of the Declaration of Helsinki
conducted this study.

Study Design: The research was designed as a phe-
nomenological qualitative study.

Limitations of Study: The study was conducted with
a relatively small sample size of 13 service charge
nurses, which may limit the generalizability of the
findings to a larger population. The phenomenologi-
cal qualitative design relies heavily on subjective
data from in-depth interviews, which can introduce
bias based on personal experiences and perceptions
of the participants.

The research questions based on the aim of the
study are as follows:

QIl: What are your views on service-responsible
nurses pursuing postgraduate education?

Q2: Do you believe there are advantages or disad-
vantages to service-responsible nurses obtaining
postgraduate education? Why?

Research Design and Participants: The sample of
the study consisted of 13 nurses working as service-
responsible nurses in a public hospital in Turkey's
Mediterranean Region between January 10 and
March 20, 2021. As a phenomenological qualitative
study, there is no fixed rule regarding sample size;
qualitative studies with in-depth interviews typically
involve 5 to 25 participants. However, the data col-
lection process is usually terminated when partici-
pant responses begin to become repetitive, indica-
ting data saturation.'* In this study, interviews were
concluded after reaching data saturation with 13
individual interviews. The inclusion criteria for the
study were: (a) having worked as a service-
responsible nurse for at least 1 year and (b) consen-
ting to participate in the study.

Data Collection: Data were collected using a semi-
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structured interview form (Table 1) and a descriptive
information form, both prepared by the researchers
based on relevant literature.'*'*"''"""® The interview
form included 10 questions about the sociodemog-
raphic characteristics of the participants and 6 open-
ended non-directive questions (Table 1) to gather
opinions on postgraduate education.

Information about the purpose and content of the
study was provided to the nurses. The interviews
were conducted in meeting rooms in the service
areas, ensuring that they did not interfere with the
working hours of the service-responsible nurses.
Each interview was conducted individually and las-
ted approximately 30-35 minutes. The nurses' con-
sent was obtained during the interviews, and their
responses were recorded using a voice recorder. No-
tes were taken where necessary. Afterwards, the
written interview reports recorded by the researchers
were reviewed to verify the accuracy of the respon-
ses provided by the nurses. The data collection pro-
cess was terminated if no additional information was
provided by the next nurse during the interview.
Validity and Reliability Studies: Various validity
and reliability studies were conducted regarding data
analysis. To ensure reliability in qualitative research,
participants were asked to read the transcripts of the
interviews and confirm that their views were accura-
tely represented. This approach, referred to by Lin-
coln and Guba as member checking, aims to ensure
internal validity and reliability. Additionally, two
academics experienced in qualitative research were
asked to analyze the data transcribed by the researc-
hers (coding and theme assignment). This peer deb-

Table 1. Sociodemographic characteristics of nurses.
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riefing process, as described by Miles and Huber-
man, was also conducted to enhance reliability.”'

Statistical Analysis: Colaizzi's seven-stage descripti-
ve phenomenological method was used to ensure a
systematic analysis of the quantitative data obtained
from face-to-face interviews with participants®. In
the first stage of data analysis, audio recordings were
listened to individually by the researchers, transfer-
red to a computer, and transcribed verbatim. To en-
sure the accuracy of the transcriptions, the original
audio recordings were reviewed again and compared
with the transcriptions to finalize them. Each transc-
ription was then imported into the MAXQDA 11
software and read again by the researchers. In the
second stage, significant and relevant statements
were highlighted. In the third stage, the highlighted
statements were reviewed to explore their true mea-
nings. In the fourth stage, these meanings were clas-
sified under specific theme clusters. In the fifth sta-
ge, the findings were consolidated to provide a
comprehensive description of the phenomena and a
detailed explanation of the findings and real-life
experiences was written. In the sixth stage, the rese-
archers condensed the detailed explanations into
concise statements that they believed captured the
essential aspects. In the final stage, the researchers
revisited the participants to validate whether the
written statements reflected their actual experiences
and collected their feedback. As a result of the rese-
arch, 3 themes and 8 sub-themes were identified.

RESULTS
Descriptive results are presented in Table 1.

Code Age Gender Unit Worked Total Years Years Worked as Education
of Work Responsible Level

1 35 F Internal Unit 16 10 Bachelor's
2 38 F Surgical Unit 14 8 Bachelor's
3 40 F Surgical Unit 17 7 Bachelor's
4 33 F Internal Unit 12 6 Bachelor's
5 33 M Surgical Unit 11 6 Bachelor's
6 38 M Surgical Unit 14 2 Bachelor's
7 31 M Internal Unit 8 3 Bachelor's
8 37 F Internal Unit 14 3 Master's

9 35 F Surgical Unit 10 4 Bachelor's
10 30 M Surgical Unit 8 1 Master's

11 39 F Internal Unit 16 9 Bachelor's
12 40 F Surgical Unit 15 9 Bachelor's
13 45 F Internal Unit 20 12 Bachelor's
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Table 2. Themes, sub-themes, and frequencies.
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Theme
The Necessity of Postgraduate Education
Effects of Postgraduate Education

Sub-Themes/Frequencies

-Positive Effects

- Negative Effects

Contributions to Postgraduate Education

- Individual Contributions

-Professional Contributions
- Institutional Contributions

Barriers
Education

to Continuing Postgraduate

- Individual Barriers
- Professional Barriers

- Institutional Barriers

As a result, four main themes with eight categories
were identified as follows: (i) "The Necessity of
Postgraduate Education", (ii) "Effects of Postgradua-
te Education", (iii) "Contributions of Postgraduate
Education", and (iv) "Barriers to Continuing Postg-
raduate Education" Table 2.

Theme 1: The Necessity of Postgraduate Educa-
tion

Most service-responsible nurses expressed that
postgraduate education is necessary. Those who do
not see it as necessary justify their view by believing
that education does not contribute to practical appli-
cation. On the other hand, those who see it as neces-
sary stated that it would contribute to professionali-
zation, increase knowledge level and quality, and
bring prestige to the profession.

“No, even if you get a master's degree, the practices
in the field remain the same; it will not make a diffe-
rence.” (H6)

“To provide more professional care, postgraduate
education and specialization are necessary. Additio-
nally, I believe that as the number of specialists inc-
reases, the quality of the profession will impro-
ve.” (H10)

“I think it is essential for the professionalization of
the field and that it increases prestige. Therefore, it
is necessary to pursue it.” (H11)

Theme 2: Effects of Postgraduate Education

The analysis revealed that some service-responsible
nurses believe in the positive effects of postgraduate
education, while others pointed out its negative ef-
fects.

Theme 2.1. Positive Effects

Service-responsible nurses reported that postgradua-
te education helps in following research and deve-
lopments in the field, provides specialization in the
profession, increases professional productivity, and
boosts personal confidence. Additionally, partici-
pants mentioned that postgraduate education contri-
butes to the profession's prestige, offers an opportu-
nity for career advancement, allows for scientific
contributions to the development of the profession,
and benefits the development of the institution.

“It initially adds prestige to your profession and
also allows you to more easily follow professional

developments.” (H3)

“It provides a professional perspective to your field,
develops you and your institution, and helps you
view the profession from a broader perspecti-
ve.” (HS)

“It increases your professional capacity, allows you
to view diseases and care approaches from a diffe-
rent perspective, and most importantly, I believe that
someone who has received postgraduate education
gains increased self-confidence.” (H7)

“It enhances your knowledge and helps you closely
follow current information. If you meet the required
conditions, you can also transition to an academic
position and find relief.” (H11)

Theme 2.2. Negative Effects

Service-responsible nurses indicated that while there
are no inherent negative aspects of postgraduate
education, negative perceptions from others and
experiences of mobbing were mentioned. Additio-
nally, they pointed out that continuing education
alongside work causes difficulties in time manage-
ment, is economically burdensome, and that merely
pursuing education can lead to a disconnect from the
profession. They also noted that applying the
knowledge gained from postgraduate education may
depend on the institution's perspective.

“I believe that when you pursue a master’s degree,
you face mobbing from your manager and collea-
gues.” (H9)

“Managing time becomes difficult because work and
study life are separate. It can sometimes cause nega-
tive impacts on your work life.” (H10)

“Sometimes you may not be accepted by the nurses
in the field. They might exclude you because they do
not want you to be a postgraduate, but the number
of such nurses has decreased.” (H13)

Theme 3: Contributions to Postgraduate Educa-
tion

Service responsible nurses expressed that postgradu-
ate education has contributions on professional, indi-
vidual, and institutional levels.

Theme 3.1. Individual Contributions

According to service-responsible nurses, the contri-
butions of postgraduate education include enhancing
knowledge and vision, providing prestige, increasing
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self-confidence, achieving professional satisfaction,
contributing to career development, aiding in ma-
king appropriate decisions during crises, and offe-
ring individual economic benefits.

“It adds prestige, increases your knowledge, and
also adds vision.” (H2)

“Firstly, it will increase professional satisfaction.
Additionally, I think that increasing your professio-
nal knowledge will add more prestige to you.” (H3)
“It helps you behave more healthily in professional
crisis situations and make a difference with a diffe-
rent perspective.” (H7)

“I believe it increases self-confidence on an indivi-
dual level and that a higher education level always
brings benefits. I also think it develops you perso-
nally.” (H13)

Theme 3.2. Professional Contributions
According to service-responsible nurses, the profes-
sional contributions of postgraduate education inclu-
de the integration of practice and research, professi-
onalization or specialization in the field, increasing
professional respect or prestige, supporting continu-
ous professional development, and contributing to
the scientific advancement of the profession.

“It can contribute to the professionalization of the
field. Additionally, since you learn to conduct rese-
arch during postgraduate education, you also cont-
ribute to the scientific aspect of the profes-
sion.” (H2)

“It contributes to the provision of continuous profes-
sional development.” (H9)

“An increase in the number of nurses with postgra-
duate education enhances the scientific knowledge
of the profession. It will ensure the rapid adoption of
current practices in the field through those with
postgraduate education and provide professional
expertise.” (H13)
Theme 3.3. Institutional Contributions
According to the participants, the institutional cont-
ributions of postgraduate education include the use
of the knowledge gained in postgraduate education
for the benefit of the institution. This, in turn, leads
to increased quality in patient care, enhanced quality
standards, and even surpassing them. Additionally, it
provides the institution with different perspectives
through the acquired knowledge.

“When you pursue postgraduate education, you can
offer the institution different perspectives and help
the institution view patient care from various ang-
les.” (H3)

“If the managers are open to innovations, I believe
it will contribute significantly. Patient stay durations
might decrease, infection rates could drop, in short,
developments beneficial to the hospital will oc-
cur.” (H4)

“Institutionally, it ensures that current knowledge is
utilized within the institution and can significantly
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contribute as a change agent. Furthermore, it pro-
motes the increase of professional approaches wit-
hin the institution.” (H13)

Theme 4: Barriers to Continuing Postgraduate
Education

Theme 4.1. Individual Barriers

According to the service charge nurses, individual
barriers to continuing postgraduate education inclu-
de lack of sufficient time to pursue further studies,
difficulties in studying due to advanced age, lack of
motivation, economic challenges, family responsibi-
lities, and the lack of relevance of exams such as
ALES (Academic Personnel and Postgraduate Edu-
cation Entrance Exam) to the profession.

“Time and advanced age make it difficult to pass
exams like ALES. The fact that these exams are not
related to the profession is another factor that comp-
licates things.” (H1)

“Financial difficulties and family life can be barri-
ers. Age is also one of these barriers.” (H8)

“I think it's more beneficial for younger people to
pursue it; the biggest barrier for me is my age. |
can't imagine being able to allocate time. Such tasks
require time, and of course, there are financial rea-
sons too.” (H13)

Theme 4.2. Professional Barriers

According to the service charge nurses, professional
barriers to continuing postgraduate education inclu-
de the lack of widespread availability of postgradua-
te programs, the disconnect between education and
work life, and the lack of professional recognition
for postgraduate education.

“The separation between the educational process
and the working process in the profession, and the
lack of widespread availability of master's programs
at universities.” (H2)

“In our country, there aren’t enough master's prog-
rams in nursing. If universities don’t offer these
programs, you can’t pursue them.” (H7)

“To pursue a master’s degree, I need to go out of
town. The program I want to pursue is not available
here. I want to specialize in surgery, but unfortuna-
tely, surgical nursing master's programs are not
widespread.” (H13)

Theme 4.3. Institutional Barriers

Institutional barriers to postgraduate education inc-
lude difficulties in obtaining leave from the institu-
tion due to overlapping class and work hours, the
absence of supportive policies from the institution
regarding adjustments in work life, and the lack of
contribution from postgraduate education to the ins-
titution.

“Doing a master’s degree has neither financial nor
moral value in the institution. In fact, the institution
provides no support in this regard.” (H3)

“Issues with staff numbers in the institution, policies
that do not support the educational process, and
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pressures from colleagues in administrative ro-
les.” (HS8)

“Upper management’s lack of understanding and
support regarding working hours and educa-
tion.” (H10)

DISCUSSION AND CONCLUSION

Postgraduate education is increasingly important in
the field of nursing, facilitating the integration of
scientific knowledge into practical application for
high-quality healthcare. The need for scientifically
knowledgeable specialists is growing worldwide.
Literature reviews indicate that Breimaier et al. emp-
hasized the necessity of scientific education in nur-
sing, as highlighted by new graduate nurses."> Anot-
her qualitative study found that responsible nurses
deemed postgraduate education necessary and sup-
ported new graduates in pursuing further educa-
tion.'® Devey Burry et al. reported similar findings,
underscoring the necessity of postgraduate education
in nursing and noting that nurses with postgraduate
education provided better mentorship to new gradua-
tes.'’ In this study, most of the responsible nurses
also consider postgraduate education to be necessary
and emphasize its importance in the nursing profes-
sion. The study findings are consistent with the exis-
ting literature.

In the field of nursing, postgraduate education is
known to have positive contributions, particularly in
the workplace. According to the literature, Basli and
Metin proposed that postgraduate education and
specialization in nursing have positive aspects, such
as improving patient care quality, enhancing analyti-
cal thinking skills, and developing professional auto-
nomy."® Abu-Qamar et al. found that postgraduate
education positively impacts patient outcomes."’
Additionally, Drennan et al. found that postgraduate
education in nursing contributes positively to profes-
sionalization, knowledge accumulation, and profes-
sional respect.”’ Similar findings were observed in
this study, indicating consistency with the literature.
It is known that postgraduate education has not only
positive aspects but also negative ones. Literature on
this topic indicates that, according to Nayeri et al.,
individuals undergoing postgraduate education expe-
rience negative aspects such as workplace mobbing
and difficulties in time management, which are con-
sidered drawbacks of postgraduate education.”’
Drennan et al. found expressions from nurse mana-
gers in a qualitative study indicating that postgradu-
ate education might lead to distancing from the pro-
fession."” Jeffery et al. conducted another study with
nurse managers, which suggested that nurses who
undergo postgraduate education are not supported by
their institutions and do not advance to any career
level in the field.** This study also found similar
statements from nurse managers, aligning with the
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literature. It is suggested that institutions need to be
more supportive in this regard. Collaboration
between managers and nurses who wish to pursue
postgraduate education could expedite the develop-
ment of the profession and the integration of scienti-
fic knowledge into practice. Upper management
must provide the necessary support to responsible
nurses in this matter.

Postgraduate education in nursing is known to provi-
de individual, institutional, and professional contri-
butions. A study conducted by Evrenol et al. exami-
ning the contributions of postgraduate education
during the COVID-19 period found that education
contributes to individuals' academic knowledge and
technological skill development.”® A study by Peloso
et al. emphasized that higher education develops
individuals professionally and is highly significant
in terms of professional prestige.** The effort to uti-
lize the knowledge gained during postgraduate edu-
cation for institutional benefit was also higher. Ba-
sed on these findings, it can be said that postgradua-
te education contributes to professionalization in the
field, providing quality care, enhancing knowledge
and professional vision, scientific development in
the profession, and professional satisfaction. Similar
results were obtained in this study, which aligns
with the literature.

Barriers to postgraduate education in nursing, as
reviewed in the literature, include several key fac-
tors. A study by Gorczyca identified barriers to
postgraduate education among nurses as time mana-
gement issues, challenges in balancing work and
study, overlapping work and class schedules, lack of
institutional support, and lack of motivation.” Katz
et al. evaluated standardized tests such as GMAT
and GRE, which are unrelated to the field of nur-
sing, as barriers to transitioning into postgraduate
education.”®In this study, similar statements were
found where nurse managers described these entran-
ce exams as a barrier due to their lack of relevance
to the profession. Another study showed that both
pursuing postgraduate education and concurrently
working in an institution were considered barriers.
The same study also identified difficulties in time
management and the high expectations of instituti-
ons, coupled with the constant demands of postgra-
duate education, as barriers.”’ Similar findings were
obtained in this study. As postgraduate education
becomes increasingly important, institutional mana-
gers and prospective postgraduate students must
collaborate. Additionally, institutions should provide
flexibility for nurses wishing to pursue postgraduate
education and leverage this as an opportunity for
institutional goals and vision.

In conclusion, it has been determined that service-
responsible nurses find postgraduate education ne-
cessary and beneficial on individual, professional,
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and institutional levels, but they face various barri-
ers. Based on these results, it is recommended that
senior managers support nurses who wish to pursue
postgraduate education, collaborate with universities
to facilitate the education of service-responsible nur-
ses and implement encouraging policies. Additio-
nally, it is suggested that time management and the
application of acquired professional knowledge in
institutions should be addressed. To ensure that pro-
fessional and quality patient care is provided within
the framework of scientific knowledge, it is recom-
mended that postgraduate education programs in
nursing be integrated with clinical practice, with
both theoretical and practical training delivered si-
multaneously in the clinic. This integration will en-
sure that nurses can immediately apply what they
have learned in real-world settings, thereby enhan-
cing the practical skills and knowledge of nursing
staff. Additionally, effective time management stra-
tegies must be implemented to enable nurses to ba-
lance their educational pursuits with their clinical
responsibilities, ensuring that neither area is neglec-
ted. These measures will not only enhance the pro-
fessional development of nurses but also improve
patient care outcomes and institutional efficiency.
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