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ABSTRACT

Salmonella enterica serovar typhimurium & typhimurium) encounters short chain fatty acids
(inorganic acids containing propionate, butyratd acetate) in the intestine as well as in food
preservatives. Short chain fatty acids (SCFAs) sgdoorganisms have been reported to offer
resistance to organic acid resulting into enhandgedence. However, the role d¢ifilA (hyper
invasive loci) gene expression has not been asbasséhis context. In the present study,
typhimurium was grown under SCFAs stress condition simulatiegn vivo environment andilA
gene expression was evaluated. The gene expreasisnmeasured bf-galactosidasep¢gal)
assay using &ilA-lacZY fusion strain and calculated as Miller unislA gene expression was
found to be significantly higher in the SCFAs expdgells than the unexposed ones, after 2hrs and
4hrs of exposure. However, no significant diffexenvas observed between the activities at 2hrs
and 4hrs. It indicates thhtlA gene gets expressed by 2 hrs and persists t#l @hleast. Th@-gal
activity was also measured in the unadapted / SCGiglapted organisms followed by acid shock for
lhr. The gene expression was also found to be highehe SCFAs adapted — acid (pH 3)
challenged as compared to the unadapated acidenpell organisms suggesting that SCFAs
adaptation may induce organic acid tolerance byulatishg thehilA response. This observation
indicates thahilA may be the additional gene contributing to aesistance and thereby increasing
virulence of the organism after SCFAs adaptation.

Keywords: Gene expressiosalmonella, serovar typhimurium.

INTRODUCTION

Salmonella enterica serovar Typhimurium & typhimurium) is one of the primary food-borne
pathogens that cause gastroenteritis in humansinféetion is acquired through the ingestion of
contaminated food, water, meat, poultry productd dairy products. Following ingestion, the
ability to penetrate the host intestinal epitheliusna key virulence factor to initiate diseaseheT
invasion process is complex which requires sevgeaktic loci: At least 28 of the invasion genes
are located on a 40 kilo-basalmonella pathogenicity island (SPI1) at centisome 63 on the
chromosomé. HilA is a transcriptional activator encoded inISBNd is required for expression of
SPI1 genes and invasion of epithelial c&flsin the past, it has been indicated that the
environmental conditions which co-ordinately regeléhe expression of SPI1 invasion genes, are
low oxygen, high osmolarity as well as variationpid. HilA expression regulates the expression
of SPI1 genes in response to these environmeiralls? Thus environmental conditions may have
dramatic effects on the survival and virulenceawid-borne pathogens.

One of the potential stress conditions that caremeuntered by the food-borne pathogens like
Salmonella, is their exposure to short chain fatty acids (8&F particularly acetate, propionate,
and butyrate. Production of these organic acidslte from the microbial fermentation by native
intestinal bacteria. These acids can be found inceotrations as high as 190 mM in
gastrointestinal ecosystems harboring extensiveulptipns of fermentative anaerobic bactéria.
SCFAs are also present in the food preservativédthoAgh SCFAs have been shown to have
antibacterial activities, there are also reportBdating that adaptation and acid tolerance respons
are expressed by food-borne salmonellae when edpos&CFAs under specific environmental
conditions, which, in turn may enhance bacterialilence’® The organism encounters the acidic
shock not only in the stomach or in the milieu cdamphage-phagolysome but also even upon
existing a host, organism may confront, acid stiesthe form of industrial waste, acid mine
drainage or in decaying organic matter. Therefamethe present studyhilA expression was
assessed in the SCFAs adapted-inorganic acid obals. enterica serovar Typhimurium.

MATERIALSAND METHODS

Microorganisms. S enterica serovar Typhimurium strain EE658 containing hdA-lacZY
transcriptional fusion used in the present studys the strain previously describ&tf.The original



hilA-lacZY fusion strain was provided by C.A. Lee (Dept Mfiicrobiology and Molecular
Genetics, Harvard Medical School).

Media preparation: Brain Heart Infusion (BHI) broth (Difco Laboratosie Detroit, MI) Luria-
Bertani (LB) broth containing 1.0% tryptone (Difcahfd 0.5% sodium chloride was used to carry
out SCFA studies. LB broth was prepared to cont® mM of acetate, butyrate or propionate
using stock solutions (1M) of each SCFAs and pHd adjusted at 7.2 with NaOH.

Prelparation of S inoculum: The strain was streaked onto Luria-Bertani (LB)ragmntaining 6Qug

ml~ of 5-bromo-4-choloro-3-indolyB-D galactopyranoside in N-N’-dimethylformamide. eTh
plates were incubated overnight atG7 to determine colonies expressing theA gene. After
incubation, a single blue colony was used to inateu8 ml of BHI broth in a borosilicate tube (13
x 100 mm) and incubated in a water shaker for 18R7&C. After incubation, fresh BHI was
inoculated and incubated for 2 hours and 4 houfter Ahis, 0.150 ml of the cell inoculum was
placed in 1 ml each of LB, LB containing SCFAs @ tontaining sodium chloride as control for
SCFAs. To asses the effect of acid challengehibh activity, the bacterial cells were grown in
media with or without SCFAs and incubated for 2 éssnentioned above. Then the samples were
transferred in 2 ml tubes and cells were spun ddwe. cells were then resuspended in 1 ml of LB
(pH 3.0) and incubated for 1 hr. The cells werehea thrice with PBS and thfisgalactosidase
assays were performed for acid shoc&eyphimurium after SCFAs adaptation.

Bgalactosidase assay procedure: p-galactosidase assay were performed as describtilley”.
Cells suspended in 1 ml of media were collectectdnytrifugation for 1 min and the supernatant
was discarded. Cells were resuspended with workirfger solution into 1.5 ml eppendorf tubes.
The optical density of the cell suspensions wassorea at a wavelength of 600 nm. Samples of
the cell suspensions (0.2 ml) were added to 0.®&fworking buffer solution to make a final
volume of 1 ml. The cells were permeabilized witddism dodecylsulfate and chloroform and
vortexed for 10s. O-nitro pheng@tD-galactopyranoside (ONPG) was used as the stbdtrathe
assay and 0.2 ml was added to the permeabilizédicgdensions. Tubes were incubated 4C28
for 20 min. Thep-galactosidase activity was expressed in Millertsu@ifter the optical density
(OD) was read with a Spectronic Instrument 20D-blgsilight spectrophotometer (Milton Roy,
Rockford, IL) at 420, 550 and 600 nm. The OD meaduat 420 and 550 nm detects the
chromophore activity of th@-galactosidase enzyme, while the measurement o6@Dnm is an
estimation of overall cell concentration. These Pddameters are used to calculate Miller unit
values using the following equation, 1000 X [OD420-75x OD550)] / Vx T x OD600, where V
represents the volume of cell suspension used §nd) T represents time of the reaction (min).
Numeric Miller unit values present an overall measwent ofhilA-lacZY S. Typhimurium fusion
strain gene expression as measured by{palactosidase enzyme assay.

Satistical Analysis: Statistical procedures were performed using SkedistAnalysis Software
(SAS). Significant differences between Miller un#tlues for each experiment were determined at
the p < 0.05 level using the analysis of varianBBIQVA), general linear models, and least-
squares means tests. All assay were performedphicdtes per trial (three trials) and results are
displayed as mean values.

RESULTS

In the present study, a significant (p<0.05) inseen thehilA gene expression was observed on
exposing the organism to SCFAs for 2 hrs and 4cbrapared to the unexposed cells. (Fig. 1).
However, no difference in activity was observedha SCFAs exposed cells at 4 hrs as compared
to at 2 hrshilA expression was also monitored after SCFAs-adaptatidhe organisms followed

by inorganic acid shock. ThieilA activity was found to be significantly higher inettSCFAs
adapted- acid challenged organisms as compareltetodn adapted-acid challenged organisms

(Fig. 2).

DISCUSSION

Earlier, in vitro studies have shown that SCFAs_alter Hep-2 ceth@ason and invasion b$.
Typhimurium in growth as well as stationary ph&s€.It has been reported that SCFAs exposure
enhances the virulence propertiesSotyphimurium characterized by mouse lethality intracellular
survival in murine macrophages, induction of aciétance response and expression of protéins.
Although tissue culture approaches can help totifyewhich factors may be critical for adherence
and invasion phenotypes, quantifying relative int@oce and a regulatory hierarchy is difficult
hilA gene is an ideal candidate because it encodes fwanscriptional regulator required for
expression of genes encoding for proteins involve8almonella pathogenicity. Increase mlA
gene expression observed on exposing the orgamis8CFAs may contribute to the enhanced



resistance induced on exposure SCFAs which mayt fiesm altered phospholipid profile. This is
in agreement Wlth the earlier studies that SCFAdutaie the expression bil A andinvF genes of

S typhimurium.®

Further, significant increase mlA activity in the SCFAs adapted — acid challengegnism as
compared to non adapted - acid challenged-organisiag explain the different behviour of
microorganism under different conditions. It magyditributed to the synthesis of certain proteins
during the SCFAs exposure period. In our earltedy it has been observed that a 55 kDa
outermemembrane protein gets co-ordinately overesged under organic acid and as well as
inorganic acid stress conditioHsThis brings” about the occurrence of a common régula
mechanism under the diverse array of environmeataditions. The persistence of such a protein
may protect the organism from the acid (pH 3) @mgk. This observatlon is in agreement with
the earlier reports that SCFAs exposure leadsduociion of acid tolerance® Earller studies had
reported the role odtr, fur and PhoP/Q in acid resistance d8. typhimurium.*”*8It is indicated
from this observation thatilA may be the additional gene contributing to acisistance and
thereby increasing the virulence of the organistere8CFAs adaptation.
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ABSTRACT

Salmonella enterica serovar typhimurium § typhimurium) encounters short chain fatty acids
(inorganic acids containing propionate, butyratd acetate) in the intestine as well as in food
preservatives. Short chain fatty acids (SCFAs) egpoorganisms have been reported to offer
resistance to organic acid resulting into enhandgedence. However, the role d¢ifilA (hyper
invasive loci) gene expression has not been asbasséhis context. In the present study,
typhimurium was grown under SCFAs stress condition simulatiegn vivo environment andhilA
gene expression was evaluated. The gene expreasisrmeasured bfg-galactosidasep¢gal)
assay using &ilA-lacZY fusion strain and calculated as Miller unitslA gene expression was
found to be significantly higher in the SCFAs expdgells than the unexposed ones, after 2hrs and
4hrs of exposure. However, no significant differenwas observed between the activities at 2hrs
and 4hrs. It indicates thhtlA gene gets expressed by 2 hrs and persists tdl @heast. Th@-gal
activity was also measured in the unadapted / SGiglapted organisms followed by acid shock for
lhr. The gene expression was also found to be highehe SCFAs adapted — acid (pH 3)
challenged as compared to the unadapated acidenpgell organisms suggesting that SCFAs
adaptation may induce organic acid tolerance byutatiehg thehilA response. This observation
indicates thahilA may be the additional gene contributing to aesistance and thereby increasing
virulence of the organism after SCFAs adaptation.
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INTRODUCTION

Salmonella enterica serovar Typhimurium § typhimurium) is one of the primary food-borne
pathogens that cause gastroenteritis in humansinféetion is acquired through the ingestion of
contaminated food, water, meat, poultry productd dairy products. Following ingestion, the
ability to penetrate the host intestinal epitheljusna key virulence factor to initiate diseasehe T
invasion process is complex which requires sevgeaktic loci- At least 28 of the invasion genes
are located on a 40 kilo-basalmonella pathogenicity island (SPI1) at centisome 63 on the
chromosomé. HilA is a transcriptional activator encoded inISBNd is required for expression of
SPI1 genes and invasion of epithelial c&flsin the past, it has been indicated that the
environmental conditions which co-ordinately regellthe expression of SPI1 invasion genes, are
low oxygen, high osmolarity as well as variationpid. HilA expression regulates the expression
of SPI1 genes in response to these environmeirtails? Thus environmental conditions may have
dramatic effects on the survival and virulenceawfd-borne pathogens.

One of the potential stress conditions that caremeuntered by the food-borne pathogens like
Salmonella, is their exposure to short chain fatty acids (B&F particularly acetate, propionate,
and butyrate. Production of these organic acidslte from the microbial fermentation by native
intestinal bacteria. These acids can be found inceotrations as high as 190 mM in
gastrointestinal ecosystems harboring extensivaulptipns of fermentative anaerobic bactéria.
SCFAs are also present in the food preservativéthodgh SCFAs have been shown to have
antibacterial activities, there are also reportBaating that adaptation and acid tolerance respons
are expressed by food-borne salmonellae when edpos&CFAs under specific environmental
conditions, which, in turn may enhance bacterialileince’® The organism encounters the acidic
shock not only in the stomach or in the milieu cdamophage-phagolysome but also even upon
existing a host, organism may confront, acid stiesthe form of industrial waste, acid mine
drainage or in decaying organic matter. Therefamethe present studyhilA expression was
assessed in the SCFAs adapted-inorganic acid ngals. enterica serovar Typhimurium.

MATERIALSAND METHODS

Microorganisms. S enterica serovar Typhimurium strain EE658 containing hdA-lacZY
transcriptional fusion used in the present studys the strain previously describ®tf{ . The original



hilA-lacZY fusion strain was provided by C.A. Lee (Dept Miicrobiology and Molecular
Genetics, Harvard Medical School).

Media preparation: Brain Heart Infusion (BHI) broth (Difco LaboratosieDetroit, MI) Luria-
Bertani (LB) broth containing 1.0% tryptone (Difcafjd 0.5% sodium chloride was used to carry
out SCFA studies. LB broth was prepared to cont&i@ mM of acetate, butyrate or propionate
using stock solutions (1M) of each SCFAs and pld adjusted at 7.2 with NaOH.

Prelparation of S inoculum: The strain was streaked onto Luria-Bertani (LB)ragmtaining 6Qug

ml~ of 5-bromo-4-choloro-3-indolyB-D galactopyranoside in N-N’-dimethylformamide. eTh
plates were incubated overnight at°G7 to determine colonies expressing thEA gene. After
incubation, a single blue colony was used to inateu8 ml of BHI broth in a borosilicate tube (13
x 100 mm) and incubated in a water shaker for 18R7&€C. After incubation, fresh BHI was
inoculated and incubated for 2 hours and 4 houfter Ahis, 0.150 ml of the cell inoculum was
placed in 1 ml each of LB, LB containing SCFAs @ tontaining sodium chloride as control for
SCFAs. To asses the effect of acid challengehibh activity, the bacterial cells were grown in
media with or without SCFAs and incubated for 2 éssmentioned above. Then the samples were
transferred in 2 ml tubes and cells were spun ddwe. cells were then resuspended in 1 ml of LB
(pH 3.0) and incubated for 1 hr. The cells werehea thrice with PBS and thfisgalactosidase
assays were performed for acid shoc&etyphimurium after SCFAs adaptation.

Bgalactosidase assay procedure: p-galactosidase assay were performed as describatilley'”.
Cells suspended in 1 ml of media were collectectdmtrifugation for 1 min and the supernatant
was discarded. Cells were resuspended with wothirfter solution into 1.5 ml eppendorf tubes.
The optical density of the cell suspensions wassorea at a wavelength of 600 nm. Samples of
the cell suspensions (0.2 ml) were added to 0.®fmworking buffer solution to make a final
volume of 1 ml. The cells were permeabilized witddism dodecylsulfate and chloroform and
vortexed for 10s. O-nitro phengiD-galactopyranoside (ONPG) was used as the stbdtathe
assay and 0.2 ml was added to the permeabilizédicgbensions. Tubes were incubated 4C28
for 20 min. Thep-galactosidase activity was expressed in Millertau@ifter the optical density
(OD) was read with a Spectronic Instrument 20D-blesilight spectrophotometer (Milton Roy,
Rockford, IL) at 420, 550 and 600 nm. The OD meaduat 420 and 550 nm detects the
chromophore activity of th@-galactosidase enzyme, while the measurement o6@Dnm is an
estimation of overall cell concentration. These P&rameters are used to calculate Miller unit
values using the following equation, 1000 X [OD420.75x OD550)] / Vx T x OD600, where V
represents the volume of cell suspension used §nd) T represents time of the reaction (min).
Numeric Miller unit values present an overall measwent ofhilA-lacZY S. Typhimurium fusion
strain gene expression as measured bf{balactosidase enzyme assay.

Satistical Analysis: Statistical procedures were performed using SkedistAnalysis Software
(SAS). Significant differences between Miller unitlues for each experiment were determined at
the p < 0.05 level using the analysis of varianaBlQVA), general linear models, and least-
squares means tests. All assay were performedphicdtes per trial (three trials) and results are
displayed as mean values.

RESULTS

In the present study, a significant (p<0.05) insee&n thehil A gene expression was observed on
exposing the organism to SCFAs for 2 hrs and 4cbrmapared to the unexposed cells. (Fig. 1).
However, no difference in activity was observedha SCFAs exposed cells at 4 hrs as compared
to at 2 hrshilA expression was also monitored after SCFAs-adaptatighe organisms followed
by inorganic acid shock. TheilA activity was found to be significantly higher inettBCFAs
adapted- acid challenged organisms as compardeetoan adapted-acid challenged organisms

(Fig. 2).

DISCUSSION

Earlier, in vitro studies have shown that SCFAs_alter Hep-2 cebaason and invasion b§.
Typhimurium in growth as well as stationary ph&s€.It has been reported that SCFAs exposure
enhances the virulence propertiesSofyphimurium characterized by mouse lethality intracellular
survival in murine macrophages, induction of acdiétance response and expression of protéins.
Although tissue culture approaches can help totigewhich factors may be critical for adherence
and invasion phenotypes, quantifying relative im@oce and a regulatory hierarchy is diffictlt
hilA gene is an ideal candidate because it encodes fwanscriptional regulator required for
expression of genes encoding for proteins involve8almonella pathogenicity. Increase mlA
gene expression observed on exposing the orgamisBCFAs may contribute to the enhanced



resistance induced on exposure SCFAs which mayt fiesm altered phospholipid profile. This is
in agreement Wlth the earlier studies that SCFAdutaie the expression bil A andinvF genes of

S typhimurium.®

Further, significant increase mlA activity in the SCFAs adapted — acid challengeghnism as
compared to non adapted - acid challenged-organisiang explain the different behviour of
microorganism under different conditions. It mayditributed to the synthesis of certain proteins
during the SCFAs exposure period. In our earltedyg it has been observed that a 55 kDa
outermemembrane protein gets co-ordinately overesged under organic acid and as well as
inorganic acid stress conditioHsThis brings” about the occurrence of a common réguyla
mechanism under the diverse array of environmeatadlitions. The persistence of such a protein
may protect the organism from the acid (pH 3) @mge. This observatlon is in agreement with
the earlier reports that SCFAs exposure leadsduaciion of acid toleranck® Earller studies had
reported the role oétr, fur and PhoP/Q in acid resistance d®. typhimurium.***8It is indicated
from this observation th&atilA may be the additional gene contributing to acisistance and
thereby increasing the virulence of the organistareé8CFAs adaptation.
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ABSTRACT

Effective teaching is a concern of all teachersréfore, regular teachers’ training is emphasidefaily. B.

P. Koirala Institute of Health Sciences (BPKIHS)health science deemed university situated in gaste
region of Nepal has an established Medical Educatiat which attempts to improve teaching-learrsidls

by training faculty members through organizing lagumedical education training programs. The ainthef
present study was to assess the effectivenesslay 3aining workshop on “Teaching-learning metHody
and Evaluation” held in four different medical @gkes of Nepal. The workshop was targeted at midiade
entry level of health profession teachers who hatllreen previously exposed to any teacher’s trginin
program. The various components, such as teaching-learnmgiples, writing educational objectives,
organizing and sequencing education materials,htegdearning methods, microteaching and assessment
techniques, were incorporated in the workshop. antef resource persons from BPKIHS were involved in
all the four medical institutions. The collectiomatd had two categories of responses: (1) a questin
survey of participants at the beginning and enthefworkshop to determine their gain in knowledgd &)

a semi-structured questionnaire survey of partidipat the end of workshop to evaluate their peiwemn
usefulness of the workshop. The later categoryitemas with three-point likert scale (very usefudetul and
not useful) and responses to open-ended quesstateiments to document participants general vidive.
response was entered into a spreadsheet and ahalyingg SPSS. The result showed that all partitgp@an=
92) improved their scores after attending the whoks(p < 0.001). Majority of respondents expresbatithe
teaching-learning methods, media, microteachingeaaduation techniques were useful in teachingriear.
The workshop was perceived as an acceptable wawcqtiring teaching-learning skills but 39.4%
participants expressed that the duration of thekslayp was too short. The overall impression ab@urhérs
was very positive. Therefore, regular organizatadnsuch workshops with addition of new advances in
medical education would be highly beneficial to noye teaching learning skill of medical teachers.

Keywords: Faculty development, BPKIHS, Teachers’ traininggdtal education workshop.

INTRODUCTION

There is an increasing demand upon medical sclamuilty members to be effective teachers and become
productive clinicians. Therefore, teacher trainimgnedical education is becoming increasingly neaeg A
variety of approaches to teaching improvement leemerged generally in association with advancingriks

of learning. Evidences suggest that short ternmitrigi workshop improves quality of instruction3.eacher
training remains the province of each institutiomat develops its own program.

During the first half of 28 century there was stress on the faculty membewctuire the knowledge of
discipline. In the latter half of the last centutgaching has been recognized as a skill assoomtad but
separate from, content expertise. There is a geviexa that faculty members learn to teach not flearning
their content but by observing it being taught agjbrted that they had experienced no formal pegjoar as
teacher. Their primary source of knowledge aboath&g had been observing teachers when they were
learners. However, learning to teach from expegaione can be slow and painful process.

With the advent of liberal economy and involvemehrivate sectors, twelve medical colleges havenbe
established in Nepal within a span of one decaddyming more than 600 doctors every yeahere is an
inevitable need of integrating medical educatiogalth services and regionalizing the medical celegnd
their teaching hospitals according to priority bgtthe government of Nepal. Out of these some na¢dic
institutions of Nepal felt need of faculty develogmh programs that help teachers improve their uestnal
skills, design better assessment tools or to ingrbe organizational climate for education that atso
enhance their all aspects of academic careers.

B.P. Koirala Institute of Health Sciences (BPKIH8)health science deemed university situated iteeas
Nepal has an established department of Health $4iofes Education having ten core faculty members
specialized in different fields of medical educatiorhe department conducts regular teachers’ trgini



programs for improving teaching and evaluation ficas through comprehensive faculty development
programs.

Since its inception, BPKIHS has envisioned to deped nodal centre of teacher’s training aimed &iihg
teachers to master the knowledge and skills uraiesig the fundamental principles of educationldvahg
this insight four core faculty members, who are aksgular resource persons in in-house teachexisinig at
BPKIHS, were invited to conduct training workshap ‘@ eaching-learning methodology and Evaluation” in
Kathmandu University Medical School (KUMS), Collegé Medical Sciences, Bharatpur and Nepalgunj
Medical College, Nepalgunj.

Therefore, the present study is an attempt to aaadffectiveness of three-day long training worlslod
teachers conducted in the above mentioned medittabes.

METHODOLOGY

This study was carried out at four medical collegéslepal viz. College of Medical Sciences, Bhapata
Kathmandu university Medical College (KUMS), Nepaig Medical College and BPKIHS having middle
and junior level of faculty members numbering 2@, 20 and 24 respectively were included as paetitipn

the years of 2005-06. The duration of each traimmykshop lasted for three days having 12 hours of
teaching/ interactive sessions supplemented by ufshactive group work of participants and 5 houfrs o
presentation of trainee in front of fellow partiam, comment on them by another group, microteachin
session in small groups with pre-designed chetHKdispeer evaluation, demonstration of good andl \oea-
voce in a form of role play by resource personsaddition, there was also liberty and an opporjutot
institute’s authority to appraise critically the-gaing activity of the workshop. The duration oé tworkshop
was also kept same in all the places.

Participants were selected by the authorities eirthespective medical institutions. Pre- and pest-
questions were taken from various topics such ashtag-learning principles, educational objectives,
teaching learning methods and media, and varioaksiatton tools such as short answers questionstated
long answer question, objective structured pratt{©SPE) and clinical examination (OSCE) and oral
examination.

A team of same resource persons from BPKIHS waslwed in all the four institutions. The collectidiata
had two categories of responses: (1) a questiansairvey of participants at the beginning and ehnthe
workshop to determine their gain in knowledge imte of score and (2) a semi-structured questioanair
survey of participants’ perception at the end ofksbop to evaluate their perception on usefulnéshe
workshop. The later category had items with threirpLikert scale (very useful, useful and not u$eénd
responses to open-ended statements to documeitigzarts general views. The responses were enteted

a spreadsheet and analyzed using SPSS.

RESULTS

All the 92 participants from all the four medicallleges included in the study responded to thetgqrewmire
distributed. The participants from KUMS were maximyn = 26) followed by BPKIHS (n = 24), Bharatpur
(n = 22) and Nepalgunj (n = 20) as shown in Tablé-fvas a heterogeneous group of trainee i.e. cagdi
nursing and paramedical faculty. Majority of thertmdpants were of assistant professor level (36.0%
followed by lecturer (29.0%), associate profes@dr.q%) and professor (11.0%) as shown in Fig. bleFa
shows the mean pre and post-test scores. Thera wiggificant gain in knowledge following the wolnkg
(p<0.001).

Great majority of respondents found teaching lesymnethods, media and microteaching session vafylus
and useful as shown in Table-3. The session oruatrah system on supply type of questions (shostvan
question, structured long assay type questionj teeponse was: very useful (73.9%), useful (22.8A6) not
useful (3.2%) and in multiple choice question: vasgful (64.1%), useful (35.9%) in Table-4. Majprif
respondent (64.1%) on conventional practical arad @éxamination was very useful. At the same timd %6
participants had expressed that OSPE and OSCE twebe useful. There was negligible percent of
respondents expressing not useful (Table-5).

Table 6 shows the participants views on workshaptl@ basis of participant perception the objestivethe
workshop was very clear (73.9%) and was an encmgagay of acquiring teaching-learning skills. 3&4
participants expressed the duration of the workshap too short. Overall, the responses across #uical
schools were comparable on majority of items askéajority of participants reflected more expresgvm
open-ended response that prior-training in teackiogld have been helpful for them in teaching meadic
students. They all stressed for an additional ingifor reinforcement and update with new trends tols in
medical education on regular basis.



DISCUSSION

Medical education has seen major changes overasiedecade. Integrated teaching, problem-baseuiregr
community based learning, core curricula with el&s or options and more systematic curriculum mpiag
have been advocated. Institutions of medical seieset predefined learning outcomes in behavioral
objectives demonstrate advanced educational refi@tgaching, learning and assessment. The apjplicati
new learning technologies has supported this mMidvidew directions can be identified in the area of
assessment tool with increased emphasis on penfcenassessment techniques such as OSPE/ &5CE.
Teacher’s training programs have emerged in regeaits as a more in-depth and comprehensive meahanis
for strengthening instructional skills and formulgt assessment techniques of faculty members. Wiigd
also have the greatest potential to help individaallty teachers significantly change their teaghiAt the
entry level, all faculty members should possessch@sching skills and be oriented to academic eslu
norms and expectation of the institutidr

Through this article we are focusing on the facdligyelopment in medical educations as a tool taavep
teaching — learning techniques and evaluationsitbyidual teachers to promote academic excellence.

This study was carried out with the aim of assessffectiveness of teachers’ training workshop on
“Teaching-Learning Methodology and Evaluation”. TWwerkshop was organized in different parts of the
country representing most of the regions of thentbgu B. P. Koirala Institute of Health Scienceseiastern
part, KUMS and College of Medical Sciences, Bharatim mid-region, and Nepalgunj Medical College,
Nepalgunj in western part. The study is first f kind in the country. It attempts to investigake t
achievement done by the participants during thanitrg period and indirectly reflects the organinatl
aspect of the workshop.

The target teachers of the workshop were middleestidf level health profession teachers, majoritwloom
were medical teachers. Some of the participantOf¢ajl were of professor rank who wished to refrdmirt
understanding on the topic of the workshop. Theppse of targeting middle and emerging teachers was
based on our assumption that after few years thegaing to be leaders in their disciplines. Thegravalso
believed to be more receptive to new concepts. Mérefore, did not encourage senior teachers owang
their likely reservation.

Our result shows that the majority of the particizawere assistant professors and lecturers, th& mo
appropriate time of career to use the skills inrthegure career as a medical teacfter.

All the participants were fully engaged in the niag; they enriched significantly their knowledgebaon
health profession education as evidenced by thesf pnd post-test score difference (Table-2) intladi
medical schools.

Among four medical colleges, pre-test scores of KiJdhd BPKIHS participants were almost same but post
test scores achieved by BPKIHS participants wergemomay in part be due to the fact that majooitynew
faculty member of BPKIHS receiving training had #@tvantage of being taught by the same faculties wh
were involved in the workshop and thereby indinectinculcating some aspects of medical education.
Moreover, they had some preliminary training abmedical education during their post-graduation. 8om
BPKIHS trainees were professors from India probablyversant with medical educations (Table-2).

The workshop has been successful in refreshingvlatilgebase by experienced teachers and sensitlzéng
emerging teachers. It generated a clear messaitge effectiveness which is in itself an achievem@rable-
2). The workshop also created sufficient backgrofenarganizing similar training programs in futwge that
the teachers perform better as educators. Therefioeg (8.7-39.4%) wanted a longer duration worksho
(Table-6). Participants also suggested that eveagtter who is new in the field should attend thaing and
more sessions should be added in the training nsodul

The teachers’ training workshop on teaching-leaymrethodology and evaluation was effective in iasieg
knowledge of participants found to be useful tarirend sensitized them to perform as better eduator

Authors also feel that feedback information obtdirethis article may help in strengthening anchpiag of
the teacher training workshop in the near futureest of the medical institutions of Nepal, makagetwork
of medical educationists who could provide leaderst educational programs for in-house trainingriore
medical teachers.
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Joshi S, Pradhan A, Dixit H. Faculty opinion surfejowing attendance of teacher’s training worksho Kathmandu

Faculty position Bharatpur | KUMS | Nepalgunj | BPKIHS | Total
Lecturer 6 11 5 4 27
Assistant Professor 7 9 8 9 33
Associate Professor 6 5 4 7 22
Professor 3 1 3 4 10
Total number 22 26 20 24 92
Table-2: Effect of training on participants’ performance:

Sample Number Pre-test scoreost-test scoreSignificance
(Mean+SD) (MeanxSD) (p value)

Bharatpur 22 9.90 £1.63 14.63 +2.64 0.001

KUMS 26 11.95+2.01 16.7 £2.83 0.001

Nepa|gunj 20 10.54 + 2.06 16.41 +2.41 0.001

BPKIHS 24 11.73+£1.97 18.07 £1.95 0.001

Total 92

"Level of Significance at P value <0.05

Table-3: Participants views on usefulness of teaching legrmedia, method and micro-teaching

Topics Bharatpur | KUMS BPKIHS Nepalgunj Tatal
Teaching L ear ning Media
-Very Useful 14 (15.2%)| 13(14.1 14(15.2%) 7 (7.6%) 48(52.2%)
%)
-Useful 8 (8.7%) 13(14.1 10(10.9%) 12 (13.0%) 43(46.7%)
%)
-Not Useful - - - 1(1.1%) 1(1.1%)
Teaching learning Methods
-Very Useful 12 (13.0% 17(18{5 17(18.5%) 7 (7.6%) 53(57.6%)
%)
-Useful 9 (9.8%) 9(9.8%) 6(6.5%) 13.1%) 36(39.1%)
-Not Useful 1(1.1%) - 2(2.2%) - R%)
Microteaching
-Very Useful 14 (15.2) 15(16.8) 22(28p 9 (9.8%) 60(65.2%)
- Useful 6 (6.5%) 10(10.9 2(2.2%) 10 (10.9%) 28(30.4%)
%)
-Not Useful 2 (2.2%) 1(1.1%) - 1(1.1%) 4(4.3%)




Table-4: Participant views on usefulness on evaluatioresysin the workshop:

Topic Bharatpur Nepal gunj BPKIHS KUMS Total
Evaluation, Definition, Purpose and
Methods
- Very Useful n (%) 12 (13.04%)| 9 (9.7%) 16 16 49 (53.3%)
- Useful n (%) 9 (9.7%) 9 (9.7%) (17.4%) (17.4%) | 37 (40.2%)
- Not Useful n (%) 1 (1.08%) 2 (2.17%) | 6 (6.52%)| 9 (9.7%) 6 (6.5%)
2 (2.17%) | 1 (1.08%)
Subjective evaluation: Essay type, short
answer/ problem based question
- Very Useful n (%) 15 (16.3%) | 19 (20.6%) | 15 16.3%) 19 68 (73.9%)
- Useful n (%) 7 (7.6%) 1(1.08%) | 6(6.5%) | (20.6%) | 21 (22.8%)
- Not Useful n (%) - - 3(3.2%) | 7 (7.6%) 3 (3.2%)
Multiple Choice Question
- Very Useful n (%) 11 (11.9%) | 14 (15.2%) 16 18 59 (64.1%)
- Useful n (%) 11 (11.9%) 6 (6.5%) (13.4%) (19.5%) | 33 (35.9%)
- Not Useful n (%) - - 8 (8.7%) | 8 (8.7%) -

Table-5: Participant views on usefulness on evaluatiorhogtdf practical examination of the workshop:

Topic

Bharatpur

Nepalgun

BPKIHS

KUMS

Total

Conventional Practical and
Examination

- Very Useful n (%)

- Useful n (%)

- Not Useful n (%)

Oral

13 (14.1%)
8 (8.7%)
1 (1.08%)

14 (15.2%)
6 (6.5%)

16 (17.4%)
8 (8.7%)

18 (19.5%)
8 (8.7%)

59 (64.19%)
33 (35.9%)

OSPE/OSCE
- Very Useful n (%)
- Useful n (%)
- Not Useful On (%)

15 (16.3%)
7 (7.6%)

14 (15.2%)
6 (6.5%)

19 (20.6%)
5 (5.4%)

22 (23.9%)
4 (4.3%)

70 (76.08%)
22 (23.9%)

Table-6: Participants views on workshop’s clarity, duratatequacy and their participation:

Topic

Bharatpur

Nepalgunj

BPKIHS

KUMS

Total

The wor kshop obj ectives were
- Veryclear n (%)
- Clear n (%)
- Not clear n (%)

15 (16.3%)
7 (7.6%)

15 (16.3%)
5 (5.4%)

17 (18.5%)
7 (7.6%)

21 (22.8%)
5 (5.4%)

68 (73.9%)
24 (26.08%)

Theduration of the workshop was
- Adequate
- Toolong
- Too short

13 (14.1%)
1 (1.08%)
8 (8.7%)

10 (10.9%)

10 (10.9%)

13 (14.1%)
1 (1.08%)
10 (10.9%)

15 (16.3%)
3 (3.3%)
8 (8.7%)

51 (55.4%)
5 (5.4%)
36 (39.4%)

Did the methods adopted encourage
active participation?

- Yes, to a great extent

- Yes, to some extent

- Not at all

19 (20.6%)
3 (3.2%)

14 (15.2%)
6 (6.5%)

19 (20.6%)
5 (5.4%)

19 (20.6%)
5 (5.4%)
2 (2.1%)

71 (77.1%)
19 (20.6%)
2 (2.2%)

@ Lecturer

O Professor

@ Assistant Professor
B8 Associate Professor

36%

Fig. 1. Percentage distribution of participants
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Effective teaching is a concern of all teachersréfore, regular teachers’ training is emphasidefaily. B.

P. Koirala Institute of Health Sciences (BPKIHS)health science deemed university situated in gaste
region of Nepal has an established Medical Educatiat which attempts to improve teaching-learrsidls

by training faculty members through organizing lagumedical education training programs. The ainthef
present study was to assess the effectivenesslay 3aining workshop on “Teaching-learning metHody
and Evaluation” held in four different medical @gkes of Nepal. The workshop was targeted at midiade
entry level of health profession teachers who hatllreen previously exposed to any teacher’s trginin
program. The various components, such as teaching-learnmgiples, writing educational objectives,
organizing and sequencing education materials,htegdearning methods, microteaching and assessment
techniques, were incorporated in the workshop. antef resource persons from BPKIHS were involved in
all the four medical institutions. The collectiomatd had two categories of responses: (1) a questin
survey of participants at the beginning and enthefworkshop to determine their gain in knowledgd &)

a semi-structured questionnaire survey of partidipat the end of workshop to evaluate their peiwemn
usefulness of the workshop. The later categoryitemas with three-point likert scale (very usefudetul and
not useful) and responses to open-ended quesstateiments to document participants general vidive.
response was entered into a spreadsheet and ahalyingg SPSS. The result showed that all partitgp@an=
92) improved their scores after attending the whoks(p < 0.001). Majority of respondents expresbatithe
teaching-learning methods, media, microteachingeaaduation techniques were useful in teachingriear.
The workshop was perceived as an acceptable wawcqtiring teaching-learning skills but 39.4%
participants expressed that the duration of thekslayp was too short. The overall impression ab@urhérs
was very positive. Therefore, regular organizatadnsuch workshops with addition of new advances in
medical education would be highly beneficial to noye teaching learning skill of medical teachers.
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their content but by observing it being taught agjbrted that they had experienced no formal pegjoar as
teacher. Their primary source of knowledge aboath&g had been observing teachers when they were
learners. However, learning to teach from expegaione can be slow and painful process.

With the advent of liberal economy and involvemehrivate sectors, twelve medical colleges havenbe
established in Nepal within a span of one decaddyming more than 600 doctors every yeahere is an
inevitable need of integrating medical educatiogalth services and regionalizing the medical celegnd
their teaching hospitals according to priority bgtthe government of Nepal. Out of these some na¢dic
institutions of Nepal felt need of faculty develogmh programs that help teachers improve their uestnal
skills, design better assessment tools or to ingrbe organizational climate for education that atso
enhance their all aspects of academic careers.
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Nepal has an established department of Health $4iofes Education having ten core faculty members
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programs for improving teaching and evaluation ficas through comprehensive faculty development
programs.

Since its inception, BPKIHS has envisioned to deped nodal centre of teacher’s training aimed &iihg
teachers to master the knowledge and skills uraiesig the fundamental principles of educationldvahg
this insight four core faculty members, who are aksgular resource persons in in-house teachexisinig at
BPKIHS, were invited to conduct training workshap ‘@ eaching-learning methodology and Evaluation” in
Kathmandu University Medical School (KUMS), Collegé Medical Sciences, Bharatpur and Nepalgunj
Medical College, Nepalgunj.

Therefore, the present study is an attempt to aaadffectiveness of three-day long training worlslod
teachers conducted in the above mentioned medittabes.

METHODOLOGY

This study was carried out at four medical collegéslepal viz. College of Medical Sciences, Bhapata
Kathmandu university Medical College (KUMS), Nepaig Medical College and BPKIHS having middle
and junior level of faculty members numbering 2@, 20 and 24 respectively were included as paetitipn

the years of 2005-06. The duration of each traimmykshop lasted for three days having 12 hours of
teaching/ interactive sessions supplemented by ufshactive group work of participants and 5 houfrs o
presentation of trainee in front of fellow partiam, comment on them by another group, microteachin
session in small groups with pre-designed chetHKdispeer evaluation, demonstration of good andl \oea-
voce in a form of role play by resource personsaddition, there was also liberty and an opporjutot
institute’s authority to appraise critically the-gaing activity of the workshop. The duration oé tworkshop
was also kept same in all the places.

Participants were selected by the authorities eirthespective medical institutions. Pre- and pest-
questions were taken from various topics such ashtag-learning principles, educational objectives,
teaching learning methods and media, and varioaksiatton tools such as short answers questionstated
long answer question, objective structured pratt{©SPE) and clinical examination (OSCE) and oral
examination.

A team of same resource persons from BPKIHS waslwed in all the four institutions. The collectidiata
had two categories of responses: (1) a questiansairvey of participants at the beginning and ehnthe
workshop to determine their gain in knowledge imte of score and (2) a semi-structured questioanair
survey of participants’ perception at the end ofksbop to evaluate their perception on usefulnéshe
workshop. The later category had items with threirpLikert scale (very useful, useful and not u$eénd
responses to open-ended statements to documeitigzarts general views. The responses were enteted

a spreadsheet and analyzed using SPSS.

RESULTS

All the 92 participants from all the four medicallleges included in the study responded to thetgqrewmire
distributed. The participants from KUMS were maximyn = 26) followed by BPKIHS (n = 24), Bharatpur
(n = 22) and Nepalgunj (n = 20) as shown in Tablé-fvas a heterogeneous group of trainee i.e. cagdi
nursing and paramedical faculty. Majority of thertmdpants were of assistant professor level (36.0%
followed by lecturer (29.0%), associate profes@dr.q%) and professor (11.0%) as shown in Fig. bleFa
shows the mean pre and post-test scores. Thera wiggificant gain in knowledge following the wolnkg
(p<0.001).

Great majority of respondents found teaching lesymnethods, media and microteaching session vafylus
and useful as shown in Table-3. The session oruatrah system on supply type of questions (shostvan
question, structured long assay type questionj teeponse was: very useful (73.9%), useful (22.8A6) not
useful (3.2%) and in multiple choice question: vasgful (64.1%), useful (35.9%) in Table-4. Majprif
respondent (64.1%) on conventional practical arad @éxamination was very useful. At the same timd %6
participants had expressed that OSPE and OSCE twebe useful. There was negligible percent of
respondents expressing not useful (Table-5).

Table 6 shows the participants views on workshaptl@ basis of participant perception the objestivethe
workshop was very clear (73.9%) and was an encmgagay of acquiring teaching-learning skills. 3&4
participants expressed the duration of the workshap too short. Overall, the responses across #uical
schools were comparable on majority of items askéajority of participants reflected more expresgvm
open-ended response that prior-training in teackiogld have been helpful for them in teaching meadic
students. They all stressed for an additional ingifor reinforcement and update with new trends tols in
medical education on regular basis.



DISCUSSION

Medical education has seen major changes overasiedecade. Integrated teaching, problem-baseuiregr
community based learning, core curricula with el&s or options and more systematic curriculum mpiag
have been advocated. Institutions of medical seieset predefined learning outcomes in behavioral
objectives demonstrate advanced educational refi@tgaching, learning and assessment. The apjplicati
new learning technologies has supported this mMidvidew directions can be identified in the area of
assessment tool with increased emphasis on penfcenassessment techniques such as OSPE/ &5CE.
Teacher’s training programs have emerged in regeaits as a more in-depth and comprehensive meahanis
for strengthening instructional skills and formulgt assessment techniques of faculty members. Wiigd
also have the greatest potential to help individaallty teachers significantly change their teaghiAt the
entry level, all faculty members should possessch@sching skills and be oriented to academic eslu
norms and expectation of the institutidr

Through this article we are focusing on the facdligyelopment in medical educations as a tool taavep
teaching — learning techniques and evaluationsitbyidual teachers to promote academic excellence.

This study was carried out with the aim of assessffectiveness of teachers’ training workshop on
“Teaching-Learning Methodology and Evaluation”. TWwerkshop was organized in different parts of the
country representing most of the regions of thentbgu B. P. Koirala Institute of Health Scienceseiastern
part, KUMS and College of Medical Sciences, Bharatim mid-region, and Nepalgunj Medical College,
Nepalgunj in western part. The study is first f kind in the country. It attempts to investigake t
achievement done by the participants during thanitrg period and indirectly reflects the organinatl
aspect of the workshop.

The target teachers of the workshop were middleestidf level health profession teachers, majoritwloom
were medical teachers. Some of the participantOf¢ajl were of professor rank who wished to refrdmirt
understanding on the topic of the workshop. Theppse of targeting middle and emerging teachers was
based on our assumption that after few years thegaing to be leaders in their disciplines. Thegravalso
believed to be more receptive to new concepts. Mérefore, did not encourage senior teachers owang
their likely reservation.

Our result shows that the majority of the particizawere assistant professors and lecturers, th& mo
appropriate time of career to use the skills inrthegure career as a medical teacfter.

All the participants were fully engaged in the niag; they enriched significantly their knowledgebaon
health profession education as evidenced by thesf pnd post-test score difference (Table-2) intladi
medical schools.

Among four medical colleges, pre-test scores of KiJdhd BPKIHS participants were almost same but post
test scores achieved by BPKIHS participants wergemomay in part be due to the fact that majooitynew
faculty member of BPKIHS receiving training had #@tvantage of being taught by the same faculties wh
were involved in the workshop and thereby indinectinculcating some aspects of medical education.
Moreover, they had some preliminary training abmedical education during their post-graduation. 8om
BPKIHS trainees were professors from India probablyversant with medical educations (Table-2).

The workshop has been successful in refreshingvlatilgebase by experienced teachers and sensitlzéng
emerging teachers. It generated a clear messaitge effectiveness which is in itself an achievem@rable-
2). The workshop also created sufficient backgrofenarganizing similar training programs in futwge that
the teachers perform better as educators. Therefioeg (8.7-39.4%) wanted a longer duration worksho
(Table-6). Participants also suggested that eveagtter who is new in the field should attend thaing and
more sessions should be added in the training nsodul

The teachers’ training workshop on teaching-leaymrethodology and evaluation was effective in iasieg
knowledge of participants found to be useful tarirend sensitized them to perform as better eduator

Authors also feel that feedback information obtdirethis article may help in strengthening anchpiag of
the teacher training workshop in the near futureest of the medical institutions of Nepal, makagetwork
of medical educationists who could provide leaderst educational programs for in-house trainingriore
medical teachers.
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Joshi S, Pradhan A, Dixit H. Faculty opinion surfejowing attendance of teacher’s training worksho Kathmandu

Faculty position Bharatpur | KUMS | Nepalgunj | BPKIHS | Total
Lecturer 6 11 5 4 27
Assistant Professor 7 9 8 9 33
Associate Professor 6 5 4 7 22
Professor 3 1 3 4 10
Total number 22 26 20 24 92
Table-2: Effect of training on participants’ performance:

Sample Number Pre-test scoreost-test scoreSignificance
(Mean+SD) (MeanxSD) (p value)

Bharatpur 22 9.90 £1.63 14.63 +2.64 0.001

KUMS 26 11.95+2.01 16.7 £2.83 0.001

Nepa|gunj 20 10.54 + 2.06 16.41 +2.41 0.001

BPKIHS 24 11.73+£1.97 18.07 £1.95 0.001

Total 92

"Level of Significance at P value <0.05

Table-3: Participants views on usefulness of teaching legrmedia, method and micro-teaching

Topics Bharatpur | KUMS BPKIHS Nepalgunj Tatal
Teaching L ear ning Media
-Very Useful 14 (15.2%)| 13(14.1 14(15.2%) 7 (7.6%) 48(52.2%)
%)
-Useful 8 (8.7%) 13(14.1 10(10.9%) 12 (13.0%) 43(46.7%)
%)
-Not Useful - - - 1(1.1%) 1(1.1%)
Teaching learning Methods
-Very Useful 12 (13.0% 17(18{5 17(18.5%) 7 (7.6%) 53(57.6%)
%)
-Useful 9 (9.8%) 9(9.8%) 6(6.5%) 13.1%) 36(39.1%)
-Not Useful 1(1.1%) - 2(2.2%) - R%)
Microteaching
-Very Useful 14 (15.2) 15(16.8) 22(28p 9 (9.8%) 60(65.2%)
- Useful 6 (6.5%) 10(10.9 2(2.2%) 10 (10.9%) 28(30.4%)
%)
-Not Useful 2 (2.2%) 1(1.1%) - 1(1.1%) 4(4.3%)




Table-4: Participant views on usefulness on evaluatioresysin the workshop:

Topic Bharatpur Nepal gunj BPKIHS KUMS Total
Evaluation, Definition, Purpose and
Methods
- Very Useful n (%) 12 (13.04%)| 9 (9.7%) 16 16 49 (53.3%)
- Useful n (%) 9 (9.7%) 9 (9.7%) (17.4%) (17.4%) | 37 (40.2%)
- Not Useful n (%) 1 (1.08%) 2 (2.17%) | 6 (6.52%)| 9 (9.7%) 6 (6.5%)
2 (2.17%) | 1 (1.08%)
Subjective evaluation: Essay type, short
answer/ problem based question
- Very Useful n (%) 15 (16.3%) | 19 (20.6%) | 15 16.3%) 19 68 (73.9%)
- Useful n (%) 7 (7.6%) 1(1.08%) | 6(6.5%) | (20.6%) | 21 (22.8%)
- Not Useful n (%) - - 3(3.2%) | 7 (7.6%) 3 (3.2%)
Multiple Choice Question
- Very Useful n (%) 11 (11.9%) | 14 (15.2%) 16 18 59 (64.1%)
- Useful n (%) 11 (11.9%) 6 (6.5%) (13.4%) (19.5%) | 33 (35.9%)
- Not Useful n (%) - - 8 (8.7%) | 8 (8.7%) -

Table-5: Participant views on usefulness on evaluatiorhogtdf practical examination of the workshop:

Topic

Bharatpur

Nepalgun

BPKIHS

KUMS

Total

Conventional Practical and
Examination

- Very Useful n (%)

- Useful n (%)

- Not Useful n (%)

Oral

13 (14.1%)
8 (8.7%)
1 (1.08%)

14 (15.2%)
6 (6.5%)

16 (17.4%)
8 (8.7%)

18 (19.5%)
8 (8.7%)

59 (64.19%)
33 (35.9%)

OSPE/OSCE
- Very Useful n (%)
- Useful n (%)
- Not Useful On (%)

15 (16.3%)
7 (7.6%)

14 (15.2%)
6 (6.5%)

19 (20.6%)
5 (5.4%)

22 (23.9%)
4 (4.3%)

70 (76.08%)
22 (23.9%)

Table-6: Participants views on workshop’s clarity, duratatequacy and their participation:

Topic

Bharatpur

Nepalgunj

BPKIHS

KUMS

Total

The wor kshop obj ectives were
- Veryclear n (%)
- Clear n (%)
- Not clear n (%)

15 (16.3%)
7 (7.6%)

15 (16.3%)
5 (5.4%)

17 (18.5%)
7 (7.6%)

21 (22.8%)
5 (5.4%)

68 (73.9%)
24 (26.08%)

Theduration of the workshop was
- Adequate
- Toolong
- Too short

13 (14.1%)
1 (1.08%)
8 (8.7%)

10 (10.9%)

10 (10.9%)

13 (14.1%)
1 (1.08%)
10 (10.9%)

15 (16.3%)
3 (3.3%)
8 (8.7%)

51 (55.4%)
5 (5.4%)
36 (39.4%)

Did the methods adopted encourage
active participation?

- Yes, to a great extent

- Yes, to some extent

- Not at all

19 (20.6%)
3 (3.2%)

14 (15.2%)
6 (6.5%)

19 (20.6%)
5 (5.4%)

19 (20.6%)
5 (5.4%)
2 (2.1%)

71 (77.1%)
19 (20.6%)
2 (2.2%)

@ Lecturer

O Professor

@ Assistant Professor
B8 Associate Professor

36%

Fig. 1. Percentage distribution of participants




