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INTRODUCTION

 Faculty development (FD) is a crucial 
component of medical education today, mainly 
due to the rapidly changing healthcare scenario. 
Advances in medical and information technology, 
commercialization, litigation, and the vast amount 
of medical knowledge have led to changes in the 
needs and expectations of the society. Society 
now wants doctors to be not just medical experts, 
but also good communicators, collaborators, 
managers, scholars, professionals and health 
advocates. This calls for a drastic reform in medical 
education, which would include FD as one of the 
major interventions. Moreover, as models of health 
care change to patient-centered, inter-professional, 
and systems-based care, the faculty needs to be 
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ABSTRACT
Objective: To	identify	the	perceptions	of	the	faculty	about	their	current	level	of	pedagogical	skills	and	
their	desire	to	improve	these	skills	in	future.
Methods: This	cross-sectional	study	was	conducted	at	two	medical	colleges	of	Dow	University	of	Health	
Sciences,	Karachi	from	March	1,	2015	to	April	30,	2015.	A	re-validated	questionnaire	was	used	comprising	
three	 parts;	 1)	 Demographic	 details,	 2)	 Fifteen	 educational	 domains	 each	 having	 2	 statements,	 first	
indicating	minimum	knowledge	of	domain	and	second	showing	maximum.	Each	statement	had	two	9-point	
anchored	 scales,	 first	 indicating	 current	 knowledge	 and	 second,	 desired	 knowledge	 of	 the	 faculty.	 3)	
Factors	which	are	important	considerations	for	attending	educational	workshops.	The	data	was	analyzed	
by	statistical	software	SPSS	17.
Results: The	response	rate	was	54%.	The	mean	age	of	faculty	was	43.42	±	8.41,	largest	proportion	being	
assistant	 professors	 (85;	 47%).	 For	 all	 educational	 domains,	 faculty	 perceived	 their	 knowledge	 to	 be	
moderately	high	(Mean	=	5.9	+/-	1.8	to	6.8	+/-	1.7	and	Median:	6	to	7).	However,	they	desired	to	improve	
their	pedagogical	skills	further	in	all	domains	(Mean	=	8.2	+/-	1.1	to	8.4	+/-	1.1,	Median:	9),	p-values	<	
0.001.	Nearly	95%	teachers	are	willing	to	attend	faculty	development	workshops.	
Conclusion: Our	faculty	perceives	their	current	pedagogical	skills	to	be	moderately	high.	However,	they	
would	like	to	improve	these	skills	to	a	higher	level	in	all	educational	domains.
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trained to produce graduates who will follow these 
models of care and be effective healthcare leaders 
for tomorrow.1,2

 Traditionally, medical school faculty members 
are hired only for their content knowledge 
and skills rather than for their teaching ability. 
However, it is increasingly being realized now that 
faculty members need to be trained in teaching 
and learning strategies to meet the demands 
of today’s, newer, more complex healthcare 
system.3 FD can help the faculty realize their 
various expected roles and responsibilities, such 
as, those of a researcher, clinician, administrator, 
and an educational leader.4 It can also help the 
faculty realize their sense of social accountability 
and lead to the pursuit of excellence in medical 
education.5 

 FD is imperative for all medical universities. 
It needs to be systematic and planned with an 
emphasis on newer evidence-based teaching 
strategies e.g. work-based learning, e-learning and 
community-based learning.6 FD should be part of 
an overall strategic plan developed by department 
of medical education of an institution and should be 
matched to the needs of the institution and faculty, 
available resources and feasibility.7 In addition, 
FD is an important institutional approach towards 
developing teaching excellence among faculty by 
promoting educational infrastructure, capacity 
building and collaboration and expertise sharing 
with international colleagues.8

 However, to be successful, FD programs should 
be implemented after conducting needs assessment 
(NA) studies. Institutions can greatly benefit from 
such studies by learning what particular skills 
are required by the faculty, so that programs can 
be targeted to address those needs, resulting in 
effective utilization of limited resources.9

 Secondly, NA studies help teachers to realize 
their teaching capabilities and allow the program 
managers to optimize their activities. They 
also help to explore the key competencies to be 
prioritized, faculty’s willingness to participate, 
their time commitments and their suggestions on 
FD initiatives.10

 Finally, a well conducted need assessment 
can also help in paying attention to the faculty’s 
humanistic and professional needs so that steps 
can be taken to enhance their sense of personal and 
professional fulfillment.11

 Faculty development is a relatively new concept 
for medical schools of Pakistan. A few medical 
institutions in Pakistan are providing some 

training in communication skills and teaching 
skills, however, such trainings have not been 
reported to be the result of a needs assessment 
study.12

 This needs assessment study was conducted 
to identify the perceptions of the faculty of Dow 
Medical College (DMC) and Dow International 
Medical College (DIMC) about their current level 
of pedagogical skills and their future needs and 
preferences about these skills.

METHODS

Context: The Dow University of Health Sciences 
(DUHS) has recently reformed its traditional 
curriculum into an integrated modular curriculum, 
introduced MCQs (one best type), OSPE and 
OSCE as assessment instruments and changed the 
annual system into semester system. The number 
of lectures has been significantly reduced and small 
group teaching strategies like case-based learning 
introduced. However, a lot of faculty development 
is needed to ensure smooth implementation of 
these strategies.
 This Cross-sectional, comparative study was 
undertaken for a period of two months. The total 
number of faculty members available at the time of 
study was 334 (DMC: 203, DIMC: 131). The entire 
faculty was sent the hard copy of questionnaire 
through the dispatch department of DUHS. 
Visiting and part-time faculty members were 
excluded. 
The Questionnaire: A structured questionnaire, 
based on a validated questionnaire developed 
by Amin Z et al.13 was used after pilot testing, 
validating and contextualizing. We modified the 
questionnaire after reviewing the literature and 
considering areas relevant to our own context. 
The draft questionnaire was Pilot tested by 
administering it to 10 faculty members who were 
attending the MHPE classes with first author 
during contact period of MHPE course at DUHS. 
The questionnaire was modified after considering 
feedback from faculty members, reviewed 
again by MHPE experts, and then finalized. The 
questionnaire had three parts. The first part dealt 
with demographic information including age, 
gender, academic rank, teaching experience, and 
department. The second part had fifteen items 
or educational domains with a 9-point anchored 
scale for each item. The first statement described 
someone having very little knowledge of the item 
and the second statement referred to someone 
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having adequate knowledge of that domain. 
The scale points 1 to 3 were defined as ‘limited 
knowledge’, 4 to 6 as ‘moderate knowledge’ and 
7 to 9 as ‘substantial knowledge’. For each item, 
participants needed to identify their current level 
of knowledge and what they believed their future 
knowledge should be. The third section was about 
factors which are important considerations for 
attending educational workshops.
 A cover letter was attached to the questionnaire 
which explained the purpose and importance of 
the study, and served as the informed consent. 
It assured respondents that the questionnaire 
was voluntary and anonymous, the information 
obtained would be kept strictly confidential and 
only the aggregate results will be reported.
Statistical analysis: Data were entered into the 
statistical software SPSS-17. The descriptive data 
was presented in frequencies and percentages. The 
means with standard deviations and medians were 
calculated for each of the 15 items. The difference 
between current and desired knowledge was 
determined by the non-parametric Wilcoxon-
Signed Rank test to see if the respondents 
reporting limited or modest knowledge wanted 
their knowledge to be in the higher level (modest 
or substantial). A p-value of < 0.05 was considered 
to be significant. Chi-square test was used to 
determine the difference between categorical 
variables, and to find whether the response to any 
item differed between the two colleges, between 
the academic ranks of the faculty or between the 
different teaching experiences of the faculty.
Ethical approval: Ethical approval was taken from 
the Institutional Review Board (IRB) of DUHS. Ref: 
IRB-546/DUHS/Approval/2015/14.

RESULTS

 The total number of available faculty members 
was 334 (DMC: 203, DIMC: 131). Completed 
questionnaires were returned by 181 faculty 
members giving a response rate of 54% (DMC = 
98/203; 48%, DIMC = 83/131; 63%).
 The total percentage of teaching activities exceeds 
100% as individual respondents were involved in 
more than one teaching activities.
Demographics: The mean age of faculty was 
43.42±8.41. The largest proportion of faculty 
members were Assistant Professors (47%) followed 
by junior faculty (25%). Majority of respondents 
belonged to clinical sciences (52%). The largest 
proportion of teachers had 4 to 9 years experience 

(37%) followed by those having 10 to 19 years 
experience (29%). Lecture was the most common 
teaching method in both colleges (83%). Table-I
 The means and median points of respondents’ 
current knowledge and future needs for various 
educational domains (Cronbach’s alpha=0.968). 
Table-II. Generally our faculty members have 
reported their current knowledge either at higher 
end of modest level (scale points 4 to 6) or at the 
lower end of the “substantial” level (scale points 7 
to 9). Respondents reported higher knowledge in 
areas such as teaching in lecture and large group, 
bedside and clinical teaching, teaching in tutorials 
and small groups, and teaching communication 
and counseling skill (Mean 6.6 to 6.8). However 
even in these areas, participants reported a need 
for improving these skills further (Mean above 8.0 
and Median 8.0 and 9.0; p < 0.001).
 The two factors considered most important for 
attending FD workshops were “My educational 
needs” and “Emphasis on education” followed by 

Needs assessment for faculty development

Table-I: Demographic characteristics, academic
rank, department and teaching experience.

 DMC (N=98) DMC (N=83)
  n* (%)  n* (%)

Age
≤ 40 29 (33) 44 (55)
41-50 33 (38) 20 (25)
> 50 26 (30) 16 (20)
Gender
Male 54 (56) 31(41)
Female 42 (44) 45(59)
Academic Rank
Professors 17 (18) 10 (12)
Associate Professors 14 (14) 8 (10)
Assistant Professors 48 (49) 37 (45)
Lecturers/SRs 18 (18) 28 (34)
Department
Basic Sciences 24 (24) 63 (76)
Clinical Sciences                74 (76) 20 (24)
Teaching Experience
≤ 3 12 (12) 17 (20)
4 – 9 28 (29) 38 (46)
10 – 19 36 (37) 17 (20)
≥ 20 22 (22) 11 (13)
Teaching Activities
Lecture 80 (82) 71 (86)
Tutorials 73 (74) 63 (76)
Clinical 78 (80) 33 (40)
Lab teaching 15 (15) 41 (49)
*Total n varies due to small numbers of missing data.
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“Availability of time, and “Institutional support”. 
Course fee was considered to be the least important 
factor.
 The vast majority of faculty members would 
like to attend at least one FD workshop in current 
year (172; 95%), preferred the trainings to be half 
day rather than full day (135; 79%), and on week 
days rather than week-ends (105; 61.4%).The top 
two faculty development workshops chosen by the 
faculty were Research (56; 31%) and leadership in 
education (49; 27%).

DISCUSSION

 Our results show that the faculty perceives 
a positive need for training to improve their 
pedagogical skills. Both colleges have a 
predominance of junior faculty. Evidence shows 
that the most important asset of a medical school 
is its faculty and success of an institution is 
determined by the extent to which it invests and 
nurtures the career development of its most junior 
faculty members.14,15

 Our faculty perceives their current pedagogical 
knowledge to be at moderate to substantial 
level. However, they indicated their need to 
improve their knowledge and skills further 
across all educational domains. The areas with 
most significant difference between current and 
desired knowledge of the faculty were course and 
curriculum planning, assessment using essay and 
MEQs, and assessment of professional behavior. 
Their current level of knowledge was lowest for 

these three areas (Table-II). Similar results were 
reported by Amin Z et al.13 Gaps in developing 
course and curriculum were also identified by 
Adkoli BV et al.10

 Generally there was a significant difference 
between current and desired knowledge of faculty 
members in all educational domains (p < 0.001). 
This coincides with results from a study by Amin Z 
et al.13

 Among the factors which faculty considers 
important for attending educational workshops, 
“My educational needs” and “Emphasis on 
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Table-II: Means, Standard Deviations and Medians for educational domains.
Educational domains Current Desired Wilcoxon
Alpha = 0.968   Ranks test
 Mean (± 1 SD) Median Mean (± 1 SD) Median p-value

Teaching & Learning concept  6.2 (± 1.7) 7 8.3 (± 1.0) 9 < 0.001
Course & Curriculum planning 5.9 (± 1.8) 6 8.2 (± 1.1) 9 < 0.001
Educational Objectives 6.3 (± 1.7) 7 8.3 (± 1.0) 9 < 0.001
Lecture & Large group teaching 6.8 (± 1.7) 7 8.4 (± 1.0) 9 < 0.001
Teaching in Tutorials 6.6 (± 1.7) 7 8.4 (± 1.0) 9 < 0.001
Teaching Communication skills 6.6 (± 1.7) 7 8.4 (± 1.0) 9 < 0.001
Teaching Bedside & Clinical 6.7 (± 1.8) 7 8.2 (± 1.1) 8 < 0.001
Facilitating CBL 6.5 (± 1.8) 7 8.3 (± 1.1) 9 < 0.001
Giving feedback 6.3 (± 1.9) 7 8.3 (± 1.0) 9 < 0.001
IT & Computer skills 6.2 (± 1.7) 7 8.3 (± 1.0) 9 < 0.001
Selecting Assessment Instrument 6.2 (± 1.7) 7 8.3 (± 1.1) 9 < 0.001
Assessment using essay & MEQs 6.1 (± 1.8) 6 8.3 (± 1.0) 9 < 0.001
Assessment using MCQs 6.5 (± 1.7) 7 8.4 (± 1.1) 9 < 0.001
Assessment using OSCEs 6.5 (± 1.8) 7 8.4 (± 1.1) 9 < 0.001
Assessment of Professional behavior 6.1 (± 1.9) 6 8.3 (± 1.2) 9 < 0.001

Table-III: Factors important for 
attending educational workshops.

 DMC DMC 
 (N=98) (N=83)
 n* (%) n* (%)

Factors most important for attending workshops
Availability of time 81 (84) 59 (71)
Emphasis on education 90 (95) 67 (82)
Course fee 39 (41) 30 (36)
My educational needs 88 (93) 77 (93)
Institutional support 84 (88) 51 (62)
Attend one FD program
Yes 91 (94) 80 (96)
No 6 (6) 3 (4)
Timing of workshops
Half Day 71 (77) 64 (82)
Full Day 21 (23) 14 (18)
Days of workshops 
Week days 50 (55) 54 (68)
Week-ends  39 (43) 24 (30)



education” were the most important. Evidence 
shows that most faculty members may consider 
themselves to be good teachers and may not realize 
their need for training to improve their teaching 
skills. Teaching is considered a ‘natural talent’ 
which cannot be learnt and the faculty only begins 
to understand the program benefits and their own 
educational needs once they have participated in 
an FD program.16 Institutional support and Time 
constraints were also considered to be important 
factors for attending educational workshops. 
Similar findings have been reported by other 
authors too.16,17

 A study from Pakistan reported that developing 
a system of incentives and awards for recognition 
of excellence in teaching, professional growth and 
research can help in motivating faculty to attend 
educational workshops.18 Moreover, the educational 
environment or “culture” of an institution may 
have a powerful influence on FD as it shows 
the organization’s attitude towards the value of 
teaching and scholarship.17,19

 The large majority of our faculty showed 
willingness to participate in educational programs. 
Most teachers indicated their preference for half-
day programs conducted during week days.  A 
national survey of faculty development in US 
teaching hospitals also reported that eighty percent 
of their workshops were half-day workshops.19

 The two most popular workshops which faculty 
would like to attend were on research and leadership 
in education. This may be because research has 
remained a neglected area in medical curriculum 
of Pakistan. A study from Pakistan reported only 
about 42% of faculty members from public and 
private medical universities were involved in 
doing research.20 In addition, training in leadership 
skills is not a regular component of medical 
curricula worldwide. It has been suggested that 
such trainings should be an essential component 
of medical education to prepare the physicians for 
future leadership roles and responsibilities.21

Strength and Limitations of the Study: The 
strength of our study is that we used a validated 
and reliable questionnaire which was piloted 
and modified according to our own context. The 
limitations are that  the study sample may not be 
representative of the entire faculty of DMC and 
DIMC as the response rate from DMC was only 
45% and included more clinical faculty compared 
to basic science faculty. Similarly, although 
response rate from DIMC was 63%, but this was 

mainly from basic science faculty. Secondly, we 
have used a questionnaire which has the inherent 
flaw of response and social desirability bias and 
is not an objective assessment of the pedagogical 
knowledge and skills of the faculty. Hence, 
our results may not be generalizable to other 
institutions as our findings are context-based.
 The next step in assessing the needs of the 
faculty can be a qualitative NA study to know in-
depth attitudes of faculty about FD programs and 
secondly to do an objective analysis of the faculty’s 
pedagogical knowledge and skills.

CONCLUSION

 This study has been able to bring to light faculty 
perceptions about their current pedagogical skills 
which they think are moderately high. However, 
they would like to improve these skills to a higher 
level in all educational domains. Faculty from both 
medical colleges and across all teaching experiences 
is willing to attend FD workshops.

ACKNOWLEDGMENTS

 We would like to express our deep gratitude to Dr. 
Syed Moyn Aly, our teacher, mentor and supervisor 
for this research, for his patient guidance, useful 
critique, and valuable suggestions for writing this 
paper.We would also like to thank Professor Lubna 
Baig for guiding with statistical analysis of this 
study and for her enthusiastic encouragement and 
support during conduct of this work.

Grant Support & Financial Disclosures: None.

Source of Funding: Self-financed.

REFERENCES
1. Frank JR. (ED). The CanMEDS 2005 physician competency 

framework. Better standards. Better physicians. Better care. 
Ottawa: The Royal College of Physicians and Surgeons of 
Canada 2005

2. Searle NS, Thibault GE, Greenberg SB. Faculty 
development for medical educators: current barriers 
and future directions. Acad Med. 2011;86(4):405-406. 
doi: 10.1097/ACM.0b013e31820dc1b3.

3. Steinert Y, Mann K, Centeno A, Dolmans D, Spencer J, 
Gelula M, Prideaux D. A systematic review of faculty 
development initiatives designed to improve teaching 
effectiveness in medical education: BEME Guide. 8. Med 
Teach. 2006;28(6):497-526. doi: 10.1080/01421590600902976.

4. Bligh J, Brice J. Further insights in to the role of medical 
educator. Acad Med. 2009;84:1161-1165. doi: 10.1097/
ACM.0b013e3181ace633.

5. Swanwick T. See one, do one, then what? Faculty 
development in postgraduate medical education. 
Postgrad Med J. 2008;84(993):339-343. doi: 10.1136/
pgmj.2008.068288.

Needs assessment for faculty development

Pak J Med Sci     November - December  2018    Vol. 34   No. 6      www.pjms.com.pk     1390

https://doi.org/10.1080/01421590600902976


Nusrat Shah et al.

Pak J Med Sci     November - December  2018    Vol. 34   No. 6      www.pjms.com.pk     1391

6. Mclean M, Cilliers F, Van Wyk JM. Faculty development: 
yesterday, today and tomorrow. Med Teach. 2008;30(6):555-
584. doi: 10.1080/01421590802109834. 

7. Ali SM, Shamim MS. Way forward for Departments 
of Medical Education in Pakistan. J Pak Med Assoc. 
2014;64(7):732-733.

8. Hesketh EA, Bagnall G, Buckley EG, Friedman M, Goodall 
E, Harden RM, et al. A framework for developing excellence 
as a clinical educator. Med Educ. 2001;35:555-564

9. Scarbecz M, Russell CK, Shreve RG, Robinson MM, 
Scheid CR. Faculty development to improve teaching at 
a health sciences center: a needs assessment. J Dent Educ. 
2011;75(2):145-159.

10. Adkoli BV, Al-Umran KU, Al-Shaikh MH, Deepak KK. 
Innovative method of needs assessment for faculty 
development programs in a Gulf medical school. Educ 
Health (Abingdon). 2010;23(3):389.

11. Pololi LH, Dennis K, Winn GM, Mitchell J. A needs 
assessment of medical school faculty: caring for the 
caretakers. J Contin Educ Health Prof. 2003;23(1):21-29. 
doi: 10.1002/chp.1340230105. 

12. Mukhtar F. Faculty development in medical institutions: 
where do we stand in Pakistan? J Ayub Med Coll Abottabad. 
2010;22(3):210-213.

13. Amin Z, Hoon-Eng K, Seng CY, Hoon TC, Sun 
GP, Samarasekera DD, et al. A Multi-Institutional 
Survey on Faculty Development Needs, Priorities 
and Preferences in Medical Education in an Asian 
Medical School. Med Educ Online. 2009;14:16. 
doi: 10.3885/meo.2009.Res00317.

14. Whitcomb ME. The future of academic medicine: 
Career development of junior faculty. Acad Med. 
2004;79(3):195-196.

15. Thorndyke LE, Gusic ME, George JH, Quillen DA, 
Milner RJ. Empowering junior faculty: Penn State’s 
faculty development and mentoring program. 
Acad Med. 2006;81(7):668-673. doi: 10.1097/01.
ACM.0000232424.88922.df.

16. Skeff KM, Stratos GA, Mygdal W, DeWitt TA, Manfred L, 
Quirk M, et al. Faculty Development. A Resource for Clinical 
Teachers. J Gen Intern Med. 1997;12(Suppl 2):S56-S63.

17. Boucher BA, Chyka PJ, Fitzgerald WL, Hak LJ, Miller DD, 
Parker RB, et al. A Comprehensive Approach to Faculty 
Development. Am J Pharm Educ. 2006;70(2):27.

18. Anwar MI, Humayun A. Faculty Development-Looking 
through different lenses. Pak Armed Forces Med J. 
2015;65(1):110-117.

19. Clark JM, Houston TK, Kolodner K, Branch WT Jr, Levine 
RB, Ker DE. Teaching the teachers: National survey of 
faculty development in departments of medicine of US 
teaching hospitals. J Gen Intern Med. 2004;19(3):205-214.

20. Sabzwari S, Kauser S, Khuwaja AK. Experiences, Attitudes 
and Barriers towards research amongst junior faculty of 
Pakistani Medical Universities. BMC Med Educ. 2009;9:68. 
doi: 10.1186/1472-6920-9-68

21. Kiesewetter J, Schmidt-Huber M, Netzel J, Krohn AC, 
Angstwurm M, Fischer MR. Training of Leadership skills in 
medical education. GMS Z Med Ausbild. 2013;30(4):Doc 49. 
eCollection 2013.

Authors’ Contribution:

NS conceived, designed, did data collection, 
statistical analysis, drafting, editing and review of 
manuscript.
AT and NS did data collection, helped in statistical 
analysis and reviewed the manuscript.

New Website Address
Pakistan Journal of Medical Sciences

pjms.org.pk
We have adopted the latest version of Open Journal System (OJS) with effect from 
November 15th, 2018. Authors are requested to make all submission on our new website 
which is pjms.org.pk Authors who have been asked to revise their manuscripts responding 
to reviewers comments are also requested to upload their revised manuscripts on the new 
website and inform the Editor. Your cooperation during the transition period of next two 
months will be highly appreciated. – Chief Editor

https://doi.org/10.1097/01.ACM.0000232424.88922.df
https://doi.org/10.1097/01.ACM.0000232424.88922.df
https://dx.doi.org/10.1186%2F1472-6920-9-68

	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK26
	_3znysh7
	_2et92p0
	_GoBack
	_Hlk525074083
	_tyjcwt
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	ft14
	ft40
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_Hlk525717463
	_Ref511154140
	_Ref511507779
	_Ref511508005
	_Ref523652495
	_Ref526093017
	_Ref511508264
	_Ref523652667
	_Ref511508370
	_Ref523652720
	_Ref511508546
	_Ref526093264
	_Ref511508821
	_Ref526093307
	_Ref525637102
	_Ref511153497
	_Ref511579506
	_Ref511154196
	baep-author-id1
	baep-author-id2
	bau2
	bau3
	bau4
	baep-author-id3
	baep-author-id4
	baep-author-id5
	_GoBack
	_GoBack
	_Hlk526596552
	_GoBack
	_Hlk495320653
	_Hlk520201367
	_Hlk495320726
	_Hlk520201378
	_Hlk495320796
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_24
	_ENREF_27
	_GoBack
	_Hlk511153724
	_Hlk503103032
	_GoBack
	_Hlk524036818
	_Hlk519291806
	_GoBack
	OLE_LINK1
	OLE_LINK2
	_GoBack
	_GoBack
	_GoBack
	_Hlk517123827
	_GoBack
	_GoBack
	_GoBack
	_Hlk500562656
	_GoBack

