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ABSTRACT 
Salmonella enterica serovar typhimurium (S. typhimurium) encounters short chain fatty acids 
(inorganic acids containing propionate, butyrate and acetate) in the intestine as well as in food 
preservatives. Short chain fatty acids (SCFAs) exposed organisms have been reported to offer 
resistance to organic acid resulting into enhanced virulence.  However, the role of hilA (hyper 
invasive loci) gene expression has not been assessed in this context. In the present study, S. 
typhimurium was grown under SCFAs stress condition simulating the in vivo environment and hilA 
gene expression was evaluated. The gene expression was measured by β-galactosidase (β-gal) 
assay using a hilA-lacZY fusion strain and calculated as Miller units. hilA gene expression was 
found to be significantly higher in the SCFAs exposed cells than the unexposed ones, after 2hrs and 
4hrs of exposure.  However, no significant difference was observed between the activities at 2hrs 
and 4hrs. It indicates that hilA gene gets expressed by 2 hrs and persists till 4hrs at least. The β-gal 
activity was also measured in the unadapted / SCFAs adapted organisms followed by acid shock for 
1hr. The gene expression was also found to be higher in the SCFAs adapted – acid (pH 3) 
challenged as compared to the unadapated acid challenged organisms suggesting that SCFAs 
adaptation may induce organic acid tolerance by modulating the hilA response.  This observation 
indicates that hilA may be the additional gene contributing to acid resistance and thereby increasing 
virulence of the organism after SCFAs adaptation.  
Keywords: Gene expression, Salmonella, serovar typhimurium. 
 
INTRODUCTION 
Salmonella enterica serovar Typhimurium (S. typhimurium) is one of the primary food-borne 
pathogens that cause gastroenteritis in humans. The infection is acquired through the ingestion of 
contaminated food, water, meat, poultry products and dairy products. Following ingestion, the 
ability to penetrate the host intestinal epithelium, is a key virulence factor to initiate disease.  The 
invasion process is complex which requires several genetic loci.1 At least 28 of the invasion genes 
are located on a 40 kilo-base Salmonella pathogenicity island (SPI1) at centisome 63 on the 
chromosome.2  HilA is a transcriptional activator encoded in SPI1 and is required for expression of 
SPI1 genes and invasion of epithelial cells.3,4 In the past, it has been indicated that the 
environmental conditions which co-ordinately regulate the expression of SPI1 invasion genes, are 
low oxygen, high osmolarity as well as variation in pH.  HilA expression regulates the expression 
of SPI1 genes in response to these environmental stimuli.5 Thus environmental conditions may have 
dramatic effects on the survival and virulence of food-borne pathogens.  
One of the potential stress conditions that can be envountered by the food-borne pathogens like 
Salmonella, is their exposure to short chain fatty acids (SCFAs), particularly acetate, propionate, 
and butyrate.  Production of these organic acids results from the microbial fermentation by native 
intestinal bacteria. These acids can be found in concentrations as high as 190 mM in 
gastrointestinal ecosystems harboring extensive populations of fermentative anaerobic bacteria.6 

SCFAs are also present in the food preservatives. Although SCFAs have been shown to have 
antibacterial activities, there are also reports indicating that adaptation and acid tolerance response 
are expressed by food-borne salmonellae when exposed to SCFAs under specific environmental 
conditions, which, in turn may enhance bacterial virulence.7,8 The organism encounters the acidic 
shock not only in the stomach or in the milieu of macrophage-phagolysome but also even upon 
existing a host, organism may confront, acid stress in the form of industrial waste, acid mine 
drainage or in decaying organic matter. Therefore, in the present study, hilA expression was 
assessed in the SCFAs adapted-inorganic acid challenged S.  enterica serovar Typhimurium.   
 
MATERIALS AND METHODS 
Microorganisms: S. enterica serovar Typhimurium strain EE658 containing a hilA-lacZY 
transcriptional fusion used in the present study, was the strain previously described.9,10 The original 



hilA-lacZY fusion strain was provided by C.A. Lee (Dept of Microbiology and Molecular 
Genetics, Harvard Medical School). 
Media preparation: Brain Heart Infusion (BHI) broth (Difco Laboratories, Detroit, MI) Luria-
Bertani (LB) broth containing 1.0% tryptone (Difco) and 0.5% sodium chloride was used to carry 
out SCFA studies.  LB broth was prepared to contain 100 mM of acetate, butyrate or propionate 
using stock solutions (1M) of each SCFAs and  pH was adjusted at 7.2 with NaOH.   
Preparation of S. inoculum: The strain was streaked onto Luria-Bertani (LB) agar containing 60 µg 
ml-1 of 5-bromo-4-choloro-3-indolyl β-D galactopyranoside in N-N’-dimethylformamide.  The 
plates were incubated overnight at 37°C, to determine colonies expressing the hilA gene.  After 
incubation, a single blue colony was used to inoculate 8 ml of BHI broth in a borosilicate tube (13 
× 100 mm) and incubated in a water shaker for 18h at 37°C.  After incubation, fresh BHI was 
inoculated and incubated for 2 hours and 4 hours. After this, 0.150 ml of the cell inoculum was 
placed in 1 ml each of LB, LB containing SCFAs or LB containing sodium chloride as control for 
SCFAs. To asses the effect of acid challenge on hilA activity, the bacterial cells were grown in 
media with or without SCFAs and incubated for 2 hrs as mentioned above. Then the samples were 
transferred in 2 ml tubes and cells were spun down. The cells were then resuspended in 1 ml of LB 
(pH 3.0) and incubated for 1 hr.  The cells were washed thrice with PBS and thus β-galactosidase 
assays were performed for acid shocked S. typhimurium after SCFAs adaptation. 
 
β-galactosidase assay procedure: β-galactosidase assay were performed as described by Miller11.  
Cells suspended in 1 ml of media were collected by centrifugation for 1 min and the supernatant 
was discarded.  Cells were resuspended with working buffer solution into 1.5 ml eppendorf tubes.  
The optical density of the cell suspensions was measured at a wavelength of 600 nm.  Samples of 
the cell suspensions (0.2 ml) were added to 0.8 ml of working buffer solution to make a final 
volume of 1 ml. The cells were permeabilized with sodium dodecylsulfate and chloroform and 
vortexed for 10s. O-nitro phenyl-β-D-galactopyranoside (ONPG) was used as the substrate for the 
assay and 0.2 ml was added to the permeabilized cell suspensions. Tubes were incubated at 28°C 
for 20 min.  The β-galactosidase activity was expressed in Miller units after the optical density 
(OD) was read with a Spectronic Instrument 20D+visible light spectrophotometer (Milton Roy, 
Rockford, IL) at 420, 550 and 600 nm. The OD measured at 420 and 550 nm detects the 
chromophore activity of the β-galactosidase enzyme, while the measurement of OD 600 nm is an 
estimation of overall cell concentration.  These OD parameters are used to calculate Miller unit 
values using the following equation, 1000 X [OD420- (1.75 × OD550)] / V × T × OD600, where V 
represents the volume of cell suspension used (ml) and T represents time of the reaction (min).  
Numeric Miller unit values present an overall measurement of hilA-lacZY S. Typhimurium fusion 
strain gene expression as measured by the β-galactosidase enzyme assay. 
Statistical Analysis: Statistical procedures were performed using Statistical Analysis Software 
(SAS).  Significant differences between Miller unit values for each experiment were determined at 
the p < 0.05 level using the analysis of variance (ANOVA), general linear models, and least-
squares means tests. All assay were performed in duplicates per trial (three trials) and results are 
displayed as mean values. 
 
RESULTS  
In the present study, a significant (p<0.05) increase in the hilA gene expression was observed on 
exposing the organism to SCFAs for 2 hrs and 4 hrs compared to the unexposed cells. (Fig. 1).  
However, no difference in activity was observed in the SCFAs exposed cells at 4 hrs as compared 
to at 2 hrs. hilA expression was also monitored after SCFAs-adaptation of the organisms followed 
by inorganic acid shock. The hilA activity was found to be significantly higher in the SCFAs 
adapted– acid challenged organisms as compared to the non adapted-acid challenged organisms 
(Fig. 2).   
 
DISCUSSION  
Earlier, in vitro studies have shown that SCFAs alter Hep-2 cell association and invasion by S. 
Typhimurium in growth as well as stationary phase.12,13 It has been reported that SCFAs exposure 
enhances the virulence properties of S. typhimurium characterized by mouse lethality intracellular 
survival in murine macrophages, induction of acid tolerance response and expression of proteins.14  
Although tissue culture approaches can help to identify which factors may be critical for adherence 
and invasion phenotypes, quantifying relative importance and a regulatory hierarchy is difficult15. 
hilA gene is an ideal candidate because it encodes for a transcriptional regulator required for 
expression of genes encoding for proteins involved in Salmonella pathogenicity.  Increase in hilA 
gene expression observed on exposing the organism to SCFAs may contribute to the enhanced 



resistance induced on exposure SCFAs which may result from altered phospholipid profile.  This is 
in agreement with the earlier studies that SCFAs modulate the expression of hilA and invF genes of 
S. typhimurium.9 
Further, significant increase in hilA activity in the SCFAs adapted – acid challenged organism as 
compared to non adapted - acid challenged-organisms may explain the different behviour of 
microorganism under different conditions.  It may be attributed to the synthesis of certain proteins 
during the SCFAs exposure period.  In our earlier study, it has been observed that a 55 kDa 
outermemembrane protein gets co-ordinately over expressed under organic acid and as well as 
inorganic acid stress conditions.16 This brings about the occurrence of a common regulatory 
mechanism under the diverse array of environmental conditions.  The persistence of such a protein 
may protect the organism from the acid (pH 3) challenge.  This observation is in agreement with 
the earlier reports that SCFAs exposure leads to induction of acid tolerance.7,8 Earlier studies had 
reported the role of atr, fur and PhoP/Q in acid resistance of S. typhimurium.17,18 It is indicated 
from this observation that hilA may be the additional gene contributing to acid resistance and 
thereby increasing the virulence of the organism after SCFAs adaptation.  
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Fig.1 S. typhimurium hilA expression in 
different media.  Value expressed are means  
of three experiment done in duplicates (n=3) ± S.E.   
Values with different letters are significantly different 
(P<0.05).  The activity at 0 h was 42 ± 8 for hilA. 
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Fig.2 S. typhimurium hilA expression 
in acid shocked (AS) cells with or without  
SCFAs adaptation exposure. Value expressed  
are means of three experiment done in duplicates  
(n=3) ± S.E.  Values with different letters  
are significantly different (P<0.05) 
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ABSTRACT 
Salmonella enterica serovar typhimurium (S. typhimurium) encounters short chain fatty acids 
(inorganic acids containing propionate, butyrate and acetate) in the intestine as well as in food 
preservatives. Short chain fatty acids (SCFAs) exposed organisms have been reported to offer 
resistance to organic acid resulting into enhanced virulence.  However, the role of hilA (hyper 
invasive loci) gene expression has not been assessed in this context. In the present study, S. 
typhimurium was grown under SCFAs stress condition simulating the in vivo environment and hilA 
gene expression was evaluated. The gene expression was measured by β-galactosidase (β-gal) 
assay using a hilA-lacZY fusion strain and calculated as Miller units. hilA gene expression was 
found to be significantly higher in the SCFAs exposed cells than the unexposed ones, after 2hrs and 
4hrs of exposure.  However, no significant difference was observed between the activities at 2hrs 
and 4hrs. It indicates that hilA gene gets expressed by 2 hrs and persists till 4hrs at least. The β-gal 
activity was also measured in the unadapted / SCFAs adapted organisms followed by acid shock for 
1hr. The gene expression was also found to be higher in the SCFAs adapted – acid (pH 3) 
challenged as compared to the unadapated acid challenged organisms suggesting that SCFAs 
adaptation may induce organic acid tolerance by modulating the hilA response.  This observation 
indicates that hilA may be the additional gene contributing to acid resistance and thereby increasing 
virulence of the organism after SCFAs adaptation.  
Keywords: Gene expression, Salmonella, serovar typhimurium. 
 
INTRODUCTION 
Salmonella enterica serovar Typhimurium (S. typhimurium) is one of the primary food-borne 
pathogens that cause gastroenteritis in humans. The infection is acquired through the ingestion of 
contaminated food, water, meat, poultry products and dairy products. Following ingestion, the 
ability to penetrate the host intestinal epithelium, is a key virulence factor to initiate disease.  The 
invasion process is complex which requires several genetic loci.1 At least 28 of the invasion genes 
are located on a 40 kilo-base Salmonella pathogenicity island (SPI1) at centisome 63 on the 
chromosome.2  HilA is a transcriptional activator encoded in SPI1 and is required for expression of 
SPI1 genes and invasion of epithelial cells.3,4 In the past, it has been indicated that the 
environmental conditions which co-ordinately regulate the expression of SPI1 invasion genes, are 
low oxygen, high osmolarity as well as variation in pH.  HilA expression regulates the expression 
of SPI1 genes in response to these environmental stimuli.5 Thus environmental conditions may have 
dramatic effects on the survival and virulence of food-borne pathogens.  
One of the potential stress conditions that can be envountered by the food-borne pathogens like 
Salmonella, is their exposure to short chain fatty acids (SCFAs), particularly acetate, propionate, 
and butyrate.  Production of these organic acids results from the microbial fermentation by native 
intestinal bacteria. These acids can be found in concentrations as high as 190 mM in 
gastrointestinal ecosystems harboring extensive populations of fermentative anaerobic bacteria.6 

SCFAs are also present in the food preservatives. Although SCFAs have been shown to have 
antibacterial activities, there are also reports indicating that adaptation and acid tolerance response 
are expressed by food-borne salmonellae when exposed to SCFAs under specific environmental 
conditions, which, in turn may enhance bacterial virulence.7,8 The organism encounters the acidic 
shock not only in the stomach or in the milieu of macrophage-phagolysome but also even upon 
existing a host, organism may confront, acid stress in the form of industrial waste, acid mine 
drainage or in decaying organic matter. Therefore, in the present study, hilA expression was 
assessed in the SCFAs adapted-inorganic acid challenged S.  enterica serovar Typhimurium.   
 
MATERIALS AND METHODS 
Microorganisms: S. enterica serovar Typhimurium strain EE658 containing a hilA-lacZY 
transcriptional fusion used in the present study, was the strain previously described.9,10 The original 



hilA-lacZY fusion strain was provided by C.A. Lee (Dept of Microbiology and Molecular 
Genetics, Harvard Medical School). 
Media preparation: Brain Heart Infusion (BHI) broth (Difco Laboratories, Detroit, MI) Luria-
Bertani (LB) broth containing 1.0% tryptone (Difco) and 0.5% sodium chloride was used to carry 
out SCFA studies.  LB broth was prepared to contain 100 mM of acetate, butyrate or propionate 
using stock solutions (1M) of each SCFAs and  pH was adjusted at 7.2 with NaOH.   
Preparation of S. inoculum: The strain was streaked onto Luria-Bertani (LB) agar containing 60 µg 
ml-1 of 5-bromo-4-choloro-3-indolyl β-D galactopyranoside in N-N’-dimethylformamide.  The 
plates were incubated overnight at 37°C, to determine colonies expressing the hilA gene.  After 
incubation, a single blue colony was used to inoculate 8 ml of BHI broth in a borosilicate tube (13 
× 100 mm) and incubated in a water shaker for 18h at 37°C.  After incubation, fresh BHI was 
inoculated and incubated for 2 hours and 4 hours. After this, 0.150 ml of the cell inoculum was 
placed in 1 ml each of LB, LB containing SCFAs or LB containing sodium chloride as control for 
SCFAs. To asses the effect of acid challenge on hilA activity, the bacterial cells were grown in 
media with or without SCFAs and incubated for 2 hrs as mentioned above. Then the samples were 
transferred in 2 ml tubes and cells were spun down. The cells were then resuspended in 1 ml of LB 
(pH 3.0) and incubated for 1 hr.  The cells were washed thrice with PBS and thus β-galactosidase 
assays were performed for acid shocked S. typhimurium after SCFAs adaptation. 
 
β-galactosidase assay procedure: β-galactosidase assay were performed as described by Miller11.  
Cells suspended in 1 ml of media were collected by centrifugation for 1 min and the supernatant 
was discarded.  Cells were resuspended with working buffer solution into 1.5 ml eppendorf tubes.  
The optical density of the cell suspensions was measured at a wavelength of 600 nm.  Samples of 
the cell suspensions (0.2 ml) were added to 0.8 ml of working buffer solution to make a final 
volume of 1 ml. The cells were permeabilized with sodium dodecylsulfate and chloroform and 
vortexed for 10s. O-nitro phenyl-β-D-galactopyranoside (ONPG) was used as the substrate for the 
assay and 0.2 ml was added to the permeabilized cell suspensions. Tubes were incubated at 28°C 
for 20 min.  The β-galactosidase activity was expressed in Miller units after the optical density 
(OD) was read with a Spectronic Instrument 20D+visible light spectrophotometer (Milton Roy, 
Rockford, IL) at 420, 550 and 600 nm. The OD measured at 420 and 550 nm detects the 
chromophore activity of the β-galactosidase enzyme, while the measurement of OD 600 nm is an 
estimation of overall cell concentration.  These OD parameters are used to calculate Miller unit 
values using the following equation, 1000 X [OD420- (1.75 × OD550)] / V × T × OD600, where V 
represents the volume of cell suspension used (ml) and T represents time of the reaction (min).  
Numeric Miller unit values present an overall measurement of hilA-lacZY S. Typhimurium fusion 
strain gene expression as measured by the β-galactosidase enzyme assay. 
Statistical Analysis: Statistical procedures were performed using Statistical Analysis Software 
(SAS).  Significant differences between Miller unit values for each experiment were determined at 
the p < 0.05 level using the analysis of variance (ANOVA), general linear models, and least-
squares means tests. All assay were performed in duplicates per trial (three trials) and results are 
displayed as mean values. 
 
RESULTS  
In the present study, a significant (p<0.05) increase in the hilA gene expression was observed on 
exposing the organism to SCFAs for 2 hrs and 4 hrs compared to the unexposed cells. (Fig. 1).  
However, no difference in activity was observed in the SCFAs exposed cells at 4 hrs as compared 
to at 2 hrs. hilA expression was also monitored after SCFAs-adaptation of the organisms followed 
by inorganic acid shock. The hilA activity was found to be significantly higher in the SCFAs 
adapted– acid challenged organisms as compared to the non adapted-acid challenged organisms 
(Fig. 2).   
 
DISCUSSION  
Earlier, in vitro studies have shown that SCFAs alter Hep-2 cell association and invasion by S. 
Typhimurium in growth as well as stationary phase.12,13 It has been reported that SCFAs exposure 
enhances the virulence properties of S. typhimurium characterized by mouse lethality intracellular 
survival in murine macrophages, induction of acid tolerance response and expression of proteins.14  
Although tissue culture approaches can help to identify which factors may be critical for adherence 
and invasion phenotypes, quantifying relative importance and a regulatory hierarchy is difficult15. 
hilA gene is an ideal candidate because it encodes for a transcriptional regulator required for 
expression of genes encoding for proteins involved in Salmonella pathogenicity.  Increase in hilA 
gene expression observed on exposing the organism to SCFAs may contribute to the enhanced 



resistance induced on exposure SCFAs which may result from altered phospholipid profile.  This is 
in agreement with the earlier studies that SCFAs modulate the expression of hilA and invF genes of 
S. typhimurium.9 
Further, significant increase in hilA activity in the SCFAs adapted – acid challenged organism as 
compared to non adapted - acid challenged-organisms may explain the different behviour of 
microorganism under different conditions.  It may be attributed to the synthesis of certain proteins 
during the SCFAs exposure period.  In our earlier study, it has been observed that a 55 kDa 
outermemembrane protein gets co-ordinately over expressed under organic acid and as well as 
inorganic acid stress conditions.16 This brings about the occurrence of a common regulatory 
mechanism under the diverse array of environmental conditions.  The persistence of such a protein 
may protect the organism from the acid (pH 3) challenge.  This observation is in agreement with 
the earlier reports that SCFAs exposure leads to induction of acid tolerance.7,8 Earlier studies had 
reported the role of atr, fur and PhoP/Q in acid resistance of S. typhimurium.17,18 It is indicated 
from this observation that hilA may be the additional gene contributing to acid resistance and 
thereby increasing the virulence of the organism after SCFAs adaptation.  
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Fig.1 S. typhimurium hilA expression in 
different media.  Value expressed are means  
of three experiment done in duplicates (n=3) ± S.E.   
Values with different letters are significantly different 
(P<0.05).  The activity at 0 h was 42 ± 8 for hilA. 
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Fig.2 S. typhimurium hilA expression 
in acid shocked (AS) cells with or without  
SCFAs adaptation exposure. Value expressed  
are means of three experiment done in duplicates  
(n=3) ± S.E.  Values with different letters  
are significantly different (P<0.05) 
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ABSTRACT  
Effective teaching is a concern of all teachers. Therefore, regular teachers’ training is emphasized globally. B. 
P. Koirala Institute of Health Sciences (BPKIHS), a health science deemed university situated in eastern 
region of Nepal has an established Medical Education unit which attempts to improve teaching-learning skills 
by training faculty members through organizing regular medical education training programs. The aim of the 
present study was to assess the effectiveness of 3-day training workshop on “Teaching-learning methodology 
and Evaluation” held in four different medical colleges of Nepal. The workshop was targeted at middle and 
entry level of health profession teachers who had not been previously exposed to any teacher’s training 
program. The various components, such as teaching-learning principles, writing educational objectives, 
organizing and sequencing education materials, teaching-learning methods, microteaching and assessment 
techniques, were incorporated in the workshop. A team of resource persons from BPKIHS were involved in 
all the four medical institutions. The collection data had two categories of responses: (1) a questionnaire 
survey of participants at the beginning and end of the workshop to determine their gain in knowledge and (2) 
a semi-structured questionnaire survey of participants at the end of workshop to evaluate their perception on 
usefulness of the workshop. The later category had items with three-point likert scale (very useful, useful and 
not useful) and responses to open-ended questions/ statements to document participants general views. The 
response was entered into a spreadsheet and analyzed using SPSS. The result showed that all participants (n = 
92) improved their scores after attending the workshop (p < 0.001). Majority of respondents expressed that the 
teaching-learning methods, media, microteaching and evaluation techniques were useful in teaching-learning. 
The workshop was perceived as an acceptable way of acquiring teaching-learning skills but 39.4% 
participants expressed that the duration of the workshop was too short. The overall impression about trainers 
was very positive. Therefore, regular organization of such workshops with addition of new advances in 
medical education would be highly beneficial to improve teaching learning skill of medical teachers.  
Keywords: Faculty development, BPKIHS, Teachers’ training, Medical education workshop.  
 
INTRODUCTION  
There is an increasing demand upon medical school faculty members to be effective teachers and become 
productive clinicians. Therefore, teacher training in medical education is becoming increasingly necessary.1 A 
variety of approaches to teaching improvement have emerged generally in association with advancing theories 
of learning. Evidences suggest that short term training workshop improves quality of instructions.2 Teacher 
training remains the province of each institution which develops its own program.  
During the first half of 20th century there was stress on the faculty members to acquire the knowledge of 
discipline. In the latter half of the last century, teaching has been recognized as a skill associated with, but 
separate from, content expertise. There is a general view that faculty members learn to teach not from learning 
their content but by observing it being taught and reported that they had experienced no formal preparation as 
teacher. Their primary source of knowledge about teaching had been observing teachers when they were 
learners. However, learning to teach from experience alone can be slow and painful process.3,4 
With the advent of liberal economy and involvement of private sectors, twelve medical colleges have been 
established in Nepal within a span of one decade producing more than 600 doctors every year.5 There is an 
inevitable need of integrating medical education, health services and regionalizing the medical colleges and 
their teaching hospitals according to priority set by the government of Nepal. Out of these some medical 
institutions of Nepal felt need of faculty development programs that help teachers improve their instructional 
skills, design better assessment tools or to improve the organizational climate for education that can also 
enhance their all aspects of academic careers.  
B.P. Koirala Institute of Health Sciences (BPKIHS), a health science deemed university situated in eastern 
Nepal has an established department of Health Professions Education having ten core faculty members 
specialized in different fields of medical education. The department conducts regular teachers’ training 



 

programs for improving teaching and evaluation practices through comprehensive faculty development 
programs.  
Since its inception, BPKIHS has envisioned to develop a nodal centre of teacher’s training aimed at helping 
teachers to master the knowledge and skills understanding the fundamental principles of education. Following 
this insight four core faculty members, who are also regular resource persons in in-house teacher’s training at 
BPKIHS, were invited to conduct training workshop on “Teaching-learning methodology and Evaluation” in 
Kathmandu University Medical School (KUMS), College of Medical Sciences, Bharatpur and Nepalgunj 
Medical College, Nepalgunj.  
Therefore, the present study is an attempt to analyze effectiveness of three-day long training workshop of 
teachers conducted in the above mentioned medical colleges.   
 
METHODOLOGY 
This study was carried out at four medical colleges of Nepal viz. College of Medical Sciences, Bharatapur, 
Kathmandu university Medical College (KUMS), Nepalgunj Medical College and BPKIHS  having middle 
and junior level of faculty members numbering 22, 26, 20 and 24 respectively were included as participant in 
the years of 2005-06. The duration of each training workshop lasted for three days having 12 hours of 
teaching/ interactive sessions supplemented by 7 hours active group work of participants and 5 hours of 
presentation of trainee in front of fellow participant, comment on them by another group, microteaching 
session in small groups with pre-designed check-list for peer evaluation, demonstration of good and bad viva-
voce in a form of role play by resource persons. In addition, there was also liberty and an opportunity to 
institute’s authority to appraise critically the on-going activity of the workshop. The duration of the workshop 
was also kept same in all the places. 
Participants were selected by the authorities of their respective medical institutions. Pre- and post-test 
questions were taken from various topics such as teaching-learning principles, educational objectives, 
teaching learning methods and media, and various evaluation tools such as short answers questions, structured 
long answer question, objective structured  practical (OSPE) and clinical examination (OSCE) and oral 
examination.  
A team of same resource persons from BPKIHS was involved in all the four institutions. The collection data 
had two categories of responses: (1) a questionnaire survey of participants at the beginning and end of the 
workshop to determine their gain in knowledge in terms of score and (2) a semi-structured questionnaire 
survey of participants’ perception at the end of workshop to evaluate their perception on usefulness of the 
workshop. The later category had items with three-point Likert scale (very useful, useful and not useful) and 
responses to open-ended statements to document participants general views. The responses were entered into 
a spreadsheet and analyzed using SPSS.  
 
RESULTS  
All the 92 participants from all the four medical colleges included in the study responded to the questionnaire 
distributed. The participants from KUMS were maximum (n = 26) followed by BPKIHS (n = 24), Bharatpur 
(n = 22) and Nepalgunj (n = 20) as shown in Table-1. It was a heterogeneous group of trainee i.e. medical, 
nursing and paramedical faculty. Majority of the participants were of assistant professor level (36.0%) 
followed by lecturer (29.0%), associate professor (24.0%) and professor (11.0%) as shown in Fig. 1. Table-2 
shows the mean pre and post-test scores. There was a significant gain in knowledge following the workshop 
(p<0.001).  
Great majority of respondents found teaching learning methods, media and microteaching session very useful 
and useful as shown in Table-3. The session on evaluation system on supply type of questions (short answer 
question, structured long assay type question) their response was: very useful (73.9%), useful (22.8%) and not 
useful (3.2%) and in multiple choice question: very useful (64.1%), useful (35.9%) in Table-4. Majority of 
respondent (64.1%) on conventional practical and oral examination was very useful. At the same time 76.1% 
participants had expressed that OSPE and OSCE to be very useful. There was negligible percent of 
respondents expressing not useful (Table-5). 
Table 6 shows the participants views on workshop. On the basis of participant perception the objectives of the 
workshop was very clear (73.9%) and was an encouraging way of acquiring teaching-learning skills. 39.4% 
participants expressed the duration of the workshop was too short. Overall, the responses across the medical 
schools were comparable on majority of items asked. Majority of participants reflected more expressively in 
open-ended response that prior-training in teaching would have been helpful for them in teaching medical 
students. They all stressed for an additional training for reinforcement and update with new trends and tools in 
medical education on regular basis.  



 

DISCUSSION 
Medical education has seen major changes over the past decade. Integrated teaching, problem-based learning, 
community based learning, core curricula with electives or options and more systematic curriculum planning 
have been advocated. Institutions of medical science set predefined learning outcomes in behavioral 
objectives demonstrate advanced educational reform in teaching, learning and assessment. The application of 
new learning technologies has supported this move.6,7 New directions can be identified in the area of 
assessment tool with increased emphasis on performance assessment techniques such as OSPE/ OSCE.8,9 
Teacher’s training programs have emerged in recent years as a more in-depth and comprehensive mechanism 
for strengthening instructional skills and formulating assessment techniques of faculty members. This would 
also have the greatest potential to help individual faculty teachers significantly change their teaching. At the 
entry level, all faculty members should possess basic teaching skills and be oriented to academic values, 
norms and expectation of the institution.10,11 
Through this article we are focusing on the faculty development in medical educations as a tool to improve 
teaching – learning techniques and evaluations by individual teachers to promote academic excellence.   
This study was carried out with the aim of assessing effectiveness of teachers’ training workshop on 
“Teaching-Learning Methodology and Evaluation”. The workshop was organized in different parts of the 
country representing most of the regions of the country: B. P. Koirala Institute of Health Sciences in eastern 
part, KUMS and College of Medical Sciences, Bharatpur in mid-region, and Nepalgunj Medical College, 
Nepalgunj in western part. The study is first of its kind in the country. It attempts to investigate the 
achievement done by the participants during the training period and indirectly reflects the organizational 
aspect of the workshop.  
The target teachers of the workshop were middle and entry level health profession teachers, majority of whom 
were medical teachers. Some of the participants (11.0%) were of professor rank who wished to refresh their 
understanding on the topic of the workshop. The purpose of targeting middle and emerging teachers was 
based on our assumption that after few years they are going to be leaders in their disciplines. They were also 
believed to be more receptive to new concepts. We, therefore, did not encourage senior teachers owing to 
their likely reservation. 
Our result shows that the majority of the participants were assistant professors and lecturers, the most 
appropriate time of career to use the skills in their future career as a medical teacher.12 
All the participants were fully engaged in the training; they enriched significantly their knowledgebase on 
health profession education as evidenced by their pre- and post-test score difference (Table-2) in all the 
medical schools.  
Among four medical colleges, pre-test scores of KUMS and BPKIHS participants were almost same but post-
test scores achieved by BPKIHS participants were more. It may in part be due to the fact that majority of new 
faculty member of BPKIHS receiving training had the advantage of being taught by the same faculties who 
were involved in the workshop and thereby indirectly  inculcating some aspects of medical education. 
Moreover, they had some preliminary training about medical education during their post-graduation. Some 
BPKIHS trainees were professors from India probably conversant with medical educations (Table-2).  
 The workshop has been successful in refreshing knowledgebase by experienced teachers and sensitizing the 
emerging teachers. It generated a clear message of its effectiveness which is in itself an achievement (Table-
2). The workshop also created sufficient background for organizing similar training programs in future so that 
the teachers perform better as educators. Therefore, they (8.7-39.4%) wanted a longer duration workshop 
(Table-6). Participants also suggested that every teacher who is new in the field should attend the training and 
more sessions should be added in the training module.  
The teachers’ training workshop on teaching-learning methodology and evaluation was effective in increasing 
knowledge of participants found to be useful to them and sensitized them to perform as better educators.  
Authors also feel that feedback information obtained in this article may help in strengthening and planning of 
the teacher training workshop in the near future in rest of the medical institutions of Nepal, making a network 
of medical educationists who could provide leadership to educational programs for in-house training to more 
medical teachers.  
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Table-1: Distribution of respondents according to their position:  

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 score 
(Mean ±SD) 

Post-test score 
(Mean ±SD) 

Significance 
(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 
Nepalgunj 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 learning media, method and micro-teaching 

 Topics  Bharatpur KUMS BPKIHS Nepalgunj Total 

Teaching Learning 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%) 12 (13.0%) 36(39.1%) 

            -Not Useful 1 (1.1%) -  2(2.2%) -  3(3.3%) 

Microteaching          

            -Very Useful 14 (15.2) 15(16.3) 22(23.9%) 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 evaluation system on the workshop:  

Topic Bharatpur Nepalgunj BPKIHS KUMS Total 
Evaluation, Definition, Purpose and 
Methods 

- Very Useful n (%) 
- Useful n (%) 
- Not Useful n (%) 

 
 

12 (13.04%) 
9 (9.7%) 

1 (1.08%) 

 
 

9 (9.7%) 
9 (9.7%) 

2 (2.17%) 

 
 

16 
(17.4%) 

6 (6.52%) 
2 (2.17%) 

 
 

16 
(17.4%) 
9 (9.7%) 
1 (1.08%) 

 
 

49 (53.3%) 
37 (40.2%) 
6 (6.5%) 

Subjective evaluation: Essay type, short 
answer/ problem based question 

- Very Useful n (%) 
- Useful n (%) 
- Not Useful n (%) 

 
 

15 (16.3%) 
7 (7.6%) 

- 

 
 

19 (20.6%) 
1 (1.08%) 

- 

 
 

15 16.3%) 
6 (6.5%) 
3 (3.2%) 

 
 

19 
(20.6%) 
7 (7.6%) 

- 

 
 

68 (73.9%) 
21 (22.8%) 
3 (3.2%) 

Multiple Choice Question 
- Very Useful n (%) 
- Useful n (%) 
- Not Useful n (%) 

 
11 (11.9%) 
11 (11.9%) 

- 

 
14 (15.2%) 
6 (6.5%) 

- 

 
16 

(13.4%) 
8 (8.7%) 

- 

 
18 

(19.5%) 
8 (8.7%) 

- 

 
59 (64.1%) 
33 (35.9%) 

- 
 

 

Table-5:  Participant views on usefulness on evaluation method of practical examination of the workshop:  
Topic Bharatpur Nepalgunj BPKIHS KUMS Total 

Conventional Practical and Oral 
Examination 

- Very Useful n (%) 
- Useful n (%) 
- Not Useful n (%) 

 
 
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 (64.1%) 
33 (35.9%) 

- 
OSPE/OSCE 

- Very Useful n (%) 
- Useful n (%) 
- Not Useful 0n (%) 

 
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, duration adequacy and their participation:  

Topic Bharatpur Nepalgunj BPKIHS KUMS Total 
The workshop objectives were  

- Very clear 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%) 

- 
The duration of the workshop was  

- Adequate 
- Too long 
- 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%) 

 

29%

36%

24%

11%

 Lecturer

Assistant Professor

Associate Professor

Professor

 

Fig. 1. Percentage distribution of participants 
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ABSTRACT  
Effective teaching is a concern of all teachers. Therefore, regular teachers’ training is emphasized globally. B. 
P. Koirala Institute of Health Sciences (BPKIHS), a health science deemed university situated in eastern 
region of Nepal has an established Medical Education unit which attempts to improve teaching-learning skills 
by training faculty members through organizing regular medical education training programs. The aim of the 
present study was to assess the effectiveness of 3-day training workshop on “Teaching-learning methodology 
and Evaluation” held in four different medical colleges of Nepal. The workshop was targeted at middle and 
entry level of health profession teachers who had not been previously exposed to any teacher’s training 
program. The various components, such as teaching-learning principles, writing educational objectives, 
organizing and sequencing education materials, teaching-learning methods, microteaching and assessment 
techniques, were incorporated in the workshop. A team of resource persons from BPKIHS were involved in 
all the four medical institutions. The collection data had two categories of responses: (1) a questionnaire 
survey of participants at the beginning and end of the workshop to determine their gain in knowledge and (2) 
a semi-structured questionnaire survey of participants at the end of workshop to evaluate their perception on 
usefulness of the workshop. The later category had items with three-point likert scale (very useful, useful and 
not useful) and responses to open-ended questions/ statements to document participants general views. The 
response was entered into a spreadsheet and analyzed using SPSS. The result showed that all participants (n = 
92) improved their scores after attending the workshop (p < 0.001). Majority of respondents expressed that the 
teaching-learning methods, media, microteaching and evaluation techniques were useful in teaching-learning. 
The workshop was perceived as an acceptable way of acquiring teaching-learning skills but 39.4% 
participants expressed that the duration of the workshop was too short. The overall impression about trainers 
was very positive. Therefore, regular organization of such workshops with addition of new advances in 
medical education would be highly beneficial to improve teaching learning skill of medical teachers.  
Keywords: Faculty development, BPKIHS, Teachers’ training, Medical education workshop.  
 
INTRODUCTION  
There is an increasing demand upon medical school faculty members to be effective teachers and become 
productive clinicians. Therefore, teacher training in medical education is becoming increasingly necessary.1 A 
variety of approaches to teaching improvement have emerged generally in association with advancing theories 
of learning. Evidences suggest that short term training workshop improves quality of instructions.2 Teacher 
training remains the province of each institution which develops its own program.  
During the first half of 20th century there was stress on the faculty members to acquire the knowledge of 
discipline. In the latter half of the last century, teaching has been recognized as a skill associated with, but 
separate from, content expertise. There is a general view that faculty members learn to teach not from learning 
their content but by observing it being taught and reported that they had experienced no formal preparation as 
teacher. Their primary source of knowledge about teaching had been observing teachers when they were 
learners. However, learning to teach from experience alone can be slow and painful process.3,4 
With the advent of liberal economy and involvement of private sectors, twelve medical colleges have been 
established in Nepal within a span of one decade producing more than 600 doctors every year.5 There is an 
inevitable need of integrating medical education, health services and regionalizing the medical colleges and 
their teaching hospitals according to priority set by the government of Nepal. Out of these some medical 
institutions of Nepal felt need of faculty development programs that help teachers improve their instructional 
skills, design better assessment tools or to improve the organizational climate for education that can also 
enhance their all aspects of academic careers.  
B.P. Koirala Institute of Health Sciences (BPKIHS), a health science deemed university situated in eastern 
Nepal has an established department of Health Professions Education having ten core faculty members 
specialized in different fields of medical education. The department conducts regular teachers’ training 



 

programs for improving teaching and evaluation practices through comprehensive faculty development 
programs.  
Since its inception, BPKIHS has envisioned to develop a nodal centre of teacher’s training aimed at helping 
teachers to master the knowledge and skills understanding the fundamental principles of education. Following 
this insight four core faculty members, who are also regular resource persons in in-house teacher’s training at 
BPKIHS, were invited to conduct training workshop on “Teaching-learning methodology and Evaluation” in 
Kathmandu University Medical School (KUMS), College of Medical Sciences, Bharatpur and Nepalgunj 
Medical College, Nepalgunj.  
Therefore, the present study is an attempt to analyze effectiveness of three-day long training workshop of 
teachers conducted in the above mentioned medical colleges.   
 
METHODOLOGY 
This study was carried out at four medical colleges of Nepal viz. College of Medical Sciences, Bharatapur, 
Kathmandu university Medical College (KUMS), Nepalgunj Medical College and BPKIHS  having middle 
and junior level of faculty members numbering 22, 26, 20 and 24 respectively were included as participant in 
the years of 2005-06. The duration of each training workshop lasted for three days having 12 hours of 
teaching/ interactive sessions supplemented by 7 hours active group work of participants and 5 hours of 
presentation of trainee in front of fellow participant, comment on them by another group, microteaching 
session in small groups with pre-designed check-list for peer evaluation, demonstration of good and bad viva-
voce in a form of role play by resource persons. In addition, there was also liberty and an opportunity to 
institute’s authority to appraise critically the on-going activity of the workshop. The duration of the workshop 
was also kept same in all the places. 
Participants were selected by the authorities of their respective medical institutions. Pre- and post-test 
questions were taken from various topics such as teaching-learning principles, educational objectives, 
teaching learning methods and media, and various evaluation tools such as short answers questions, structured 
long answer question, objective structured  practical (OSPE) and clinical examination (OSCE) and oral 
examination.  
A team of same resource persons from BPKIHS was involved in all the four institutions. The collection data 
had two categories of responses: (1) a questionnaire survey of participants at the beginning and end of the 
workshop to determine their gain in knowledge in terms of score and (2) a semi-structured questionnaire 
survey of participants’ perception at the end of workshop to evaluate their perception on usefulness of the 
workshop. The later category had items with three-point Likert scale (very useful, useful and not useful) and 
responses to open-ended statements to document participants general views. The responses were entered into 
a spreadsheet and analyzed using SPSS.  
 
RESULTS  
All the 92 participants from all the four medical colleges included in the study responded to the questionnaire 
distributed. The participants from KUMS were maximum (n = 26) followed by BPKIHS (n = 24), Bharatpur 
(n = 22) and Nepalgunj (n = 20) as shown in Table-1. It was a heterogeneous group of trainee i.e. medical, 
nursing and paramedical faculty. Majority of the participants were of assistant professor level (36.0%) 
followed by lecturer (29.0%), associate professor (24.0%) and professor (11.0%) as shown in Fig. 1. Table-2 
shows the mean pre and post-test scores. There was a significant gain in knowledge following the workshop 
(p<0.001).  
Great majority of respondents found teaching learning methods, media and microteaching session very useful 
and useful as shown in Table-3. The session on evaluation system on supply type of questions (short answer 
question, structured long assay type question) their response was: very useful (73.9%), useful (22.8%) and not 
useful (3.2%) and in multiple choice question: very useful (64.1%), useful (35.9%) in Table-4. Majority of 
respondent (64.1%) on conventional practical and oral examination was very useful. At the same time 76.1% 
participants had expressed that OSPE and OSCE to be very useful. There was negligible percent of 
respondents expressing not useful (Table-5). 
Table 6 shows the participants views on workshop. On the basis of participant perception the objectives of the 
workshop was very clear (73.9%) and was an encouraging way of acquiring teaching-learning skills. 39.4% 
participants expressed the duration of the workshop was too short. Overall, the responses across the medical 
schools were comparable on majority of items asked. Majority of participants reflected more expressively in 
open-ended response that prior-training in teaching would have been helpful for them in teaching medical 
students. They all stressed for an additional training for reinforcement and update with new trends and tools in 
medical education on regular basis.  



 

DISCUSSION 
Medical education has seen major changes over the past decade. Integrated teaching, problem-based learning, 
community based learning, core curricula with electives or options and more systematic curriculum planning 
have been advocated. Institutions of medical science set predefined learning outcomes in behavioral 
objectives demonstrate advanced educational reform in teaching, learning and assessment. The application of 
new learning technologies has supported this move.6,7 New directions can be identified in the area of 
assessment tool with increased emphasis on performance assessment techniques such as OSPE/ OSCE.8,9 
Teacher’s training programs have emerged in recent years as a more in-depth and comprehensive mechanism 
for strengthening instructional skills and formulating assessment techniques of faculty members. This would 
also have the greatest potential to help individual faculty teachers significantly change their teaching. At the 
entry level, all faculty members should possess basic teaching skills and be oriented to academic values, 
norms and expectation of the institution.10,11 
Through this article we are focusing on the faculty development in medical educations as a tool to improve 
teaching – learning techniques and evaluations by individual teachers to promote academic excellence.   
This study was carried out with the aim of assessing effectiveness of teachers’ training workshop on 
“Teaching-Learning Methodology and Evaluation”. The workshop was organized in different parts of the 
country representing most of the regions of the country: B. P. Koirala Institute of Health Sciences in eastern 
part, KUMS and College of Medical Sciences, Bharatpur in mid-region, and Nepalgunj Medical College, 
Nepalgunj in western part. The study is first of its kind in the country. It attempts to investigate the 
achievement done by the participants during the training period and indirectly reflects the organizational 
aspect of the workshop.  
The target teachers of the workshop were middle and entry level health profession teachers, majority of whom 
were medical teachers. Some of the participants (11.0%) were of professor rank who wished to refresh their 
understanding on the topic of the workshop. The purpose of targeting middle and emerging teachers was 
based on our assumption that after few years they are going to be leaders in their disciplines. They were also 
believed to be more receptive to new concepts. We, therefore, did not encourage senior teachers owing to 
their likely reservation. 
Our result shows that the majority of the participants were assistant professors and lecturers, the most 
appropriate time of career to use the skills in their future career as a medical teacher.12 
All the participants were fully engaged in the training; they enriched significantly their knowledgebase on 
health profession education as evidenced by their pre- and post-test score difference (Table-2) in all the 
medical schools.  
Among four medical colleges, pre-test scores of KUMS and BPKIHS participants were almost same but post-
test scores achieved by BPKIHS participants were more. It may in part be due to the fact that majority of new 
faculty member of BPKIHS receiving training had the advantage of being taught by the same faculties who 
were involved in the workshop and thereby indirectly  inculcating some aspects of medical education. 
Moreover, they had some preliminary training about medical education during their post-graduation. Some 
BPKIHS trainees were professors from India probably conversant with medical educations (Table-2).  
 The workshop has been successful in refreshing knowledgebase by experienced teachers and sensitizing the 
emerging teachers. It generated a clear message of its effectiveness which is in itself an achievement (Table-
2). The workshop also created sufficient background for organizing similar training programs in future so that 
the teachers perform better as educators. Therefore, they (8.7-39.4%) wanted a longer duration workshop 
(Table-6). Participants also suggested that every teacher who is new in the field should attend the training and 
more sessions should be added in the training module.  
The teachers’ training workshop on teaching-learning methodology and evaluation was effective in increasing 
knowledge of participants found to be useful to them and sensitized them to perform as better educators.  
Authors also feel that feedback information obtained in this article may help in strengthening and planning of 
the teacher training workshop in the near future in rest of the medical institutions of Nepal, making a network 
of medical educationists who could provide leadership to educational programs for in-house training to more 
medical teachers.  
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Table-1: Distribution of respondents according to their position:  

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 score 
(Mean ±SD) 

Post-test score 
(Mean ±SD) 

Significance 
(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 
Nepalgunj 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 learning media, method and micro-teaching 

 Topics  Bharatpur KUMS BPKIHS Nepalgunj Total 

Teaching Learning 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%) 12 (13.0%) 36(39.1%) 

            -Not Useful 1 (1.1%) -  2(2.2%) -  3(3.3%) 

Microteaching          

            -Very Useful 14 (15.2) 15(16.3) 22(23.9%) 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 evaluation system on the workshop:  

Topic Bharatpur Nepalgunj BPKIHS KUMS Total 
Evaluation, Definition, Purpose and 
Methods 

- Very Useful n (%) 
- Useful n (%) 
- Not Useful n (%) 

 
 

12 (13.04%) 
9 (9.7%) 

1 (1.08%) 

 
 

9 (9.7%) 
9 (9.7%) 

2 (2.17%) 

 
 

16 
(17.4%) 

6 (6.52%) 
2 (2.17%) 

 
 

16 
(17.4%) 
9 (9.7%) 
1 (1.08%) 

 
 

49 (53.3%) 
37 (40.2%) 
6 (6.5%) 

Subjective evaluation: Essay type, short 
answer/ problem based question 

- Very Useful n (%) 
- Useful n (%) 
- Not Useful n (%) 

 
 

15 (16.3%) 
7 (7.6%) 

- 

 
 

19 (20.6%) 
1 (1.08%) 

- 

 
 

15 16.3%) 
6 (6.5%) 
3 (3.2%) 

 
 

19 
(20.6%) 
7 (7.6%) 

- 

 
 

68 (73.9%) 
21 (22.8%) 
3 (3.2%) 

Multiple Choice Question 
- Very Useful n (%) 
- Useful n (%) 
- Not Useful n (%) 

 
11 (11.9%) 
11 (11.9%) 

- 

 
14 (15.2%) 
6 (6.5%) 

- 

 
16 

(13.4%) 
8 (8.7%) 

- 

 
18 

(19.5%) 
8 (8.7%) 

- 

 
59 (64.1%) 
33 (35.9%) 

- 
 

 

Table-5:  Participant views on usefulness on evaluation method of practical examination of the workshop:  
Topic Bharatpur Nepalgunj BPKIHS KUMS Total 

Conventional Practical and Oral 
Examination 

- Very Useful n (%) 
- Useful n (%) 
- Not Useful n (%) 

 
 
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 (64.1%) 
33 (35.9%) 

- 
OSPE/OSCE 

- Very Useful n (%) 
- Useful n (%) 
- Not Useful 0n (%) 

 
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, duration adequacy and their participation:  

Topic Bharatpur Nepalgunj BPKIHS KUMS Total 
The workshop objectives were  

- Very clear 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%) 

- 
The duration of the workshop was  

- Adequate 
- Too long 
- 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%) 

 

29%

36%

24%

11%

 Lecturer

Assistant Professor

Associate Professor

Professor

 

Fig. 1. Percentage distribution of participants 

 


