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1. URTY :-

fcrerer oY el wgfer Oferaifres 2iver o ooy fafirl & wrafeera, dgifers fecivur @ eieffa wedt & | @t il @t @ wers
ellel o foTu OfereTiis 3T vt deel, 3! fIeaiuur bea e It @I deel & firgid Jie ufthand enfore & | I8 2w ofcerie
efter o regaa eyt wgferelt, fféreet el & aTeca 3l 3fererersrel & foru Jnaea Jneiaeicdre gRemIv o euee Teqd dedi o |

2. 3f9Er # 1Ry gl o1 #3c :-

sferere 3 eity Ugfd 95 iscayul & w7 foTepul @t wetean Jie dud B feruifta Bedt 81 3fa adt®! o1 Wil a8
gfcifdaa cean 8 fop sfsTem aned & Jreet aee & eafd forep fereprer erdh | eenfiral gferell &1 urerel deds, eludbat Jue! Hret ot
3. Yfcerfae Bdl & UK :-
yaTrdt eiter ugfel & foru fereifies &ial &y 3iie qeffeevr @t HeTsten 3maead & | iy Sl @ 31 die ue mefdrs
3i¥e fediere &l & &u o qefigpa feben e 31

3.1 1A a4 ;-

wieIforep wild Bfcraifere aeenalf b weeret, Yeare eed 3 | 3e7e) U, STere, efechiel Siforetest, dediy, soergpferali 3ive weeret faeot
e} TEdTdol enforer & | TIfeTeD St o1 Suehen SfereTerdrel ot Jrdia & efld [5a @t reqatfe <o 3, forere) dferaTfere cafdrereit o faraet,
aaanai Jite Eicafl oY siagfe et a |

3.2 fgdige 94 ;-

feefterep et naifore witall o1 farectuuT, cmesen 2 eefel eqd ded & 31 et qedd, eie, Mcdmant 3l gafers enfire sid
&1 37afd & & Feerare eicof 31 @ yere bed o, 2itddi3i P qafars & gaet & fefu IoTa! faeqeehea sie uftea o afeard
J[celichel deeT AU |

3.3 il 94 :-

qeftere Eita maIfd 3ie fediers eidl & Seibr Eefei Bed o, aeiel 3l 3acide yere ded ¢ | Sereevl o fieamier i
Tereyedt enfdrer & | efdrep eiter b foru Suaieft et &b araspe, 3feTammR) Bl qdter widl &1 JeiaelTD sedide dee aIet, e
Jetai areers 3ite areifdel i doft &l et 31

4. VTR 3regaH # UM vgfi- :-
sforerereTe Juet el B feen 2ot & fou 3 Ugfril o1 Sueierded <, dan it 3k feeivor & ufd ruet gfeamior! 3 td
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4.1 BIcgshiie fafe :-

DreteIepior faft 3f tfcreifere aeenal @t i thet o T Pee 2NfdTel 31 TS gedIv ShiswmR! B! Her b | Yeet
31 vrgferelt ot STraTe et 3 aree dee &, fTerel Bref-Hrev 3ike ufédde Bt euwe eerst frerd! § | 58 g B eney deet aret et

4.1 BIcAsh4.2 eI fafy :-
qEToIIeTD Ugfel 3 erameTanait 3l Jidel @t usarel deet & feru & an 3ifiies tersifen aeenal, samsi an ufthenal o fyeeior
TSI 2MMf3TeT & | 31 dical Pl qeToll Ded, FlTeTerdIe Hiedphid JNerel-erd, e Jie 2ere e @y vfeifes fawe o siagfe wma
TEHDAS]

4.3 faugera fafy ;-

fiwerera ugf fafdtee wer srafiel she afteifers eicall o fafdre fawell an fiwel we ene Bfea Fedt 21 8 gReaion
eiterepat 3l @\ UsIeT vare A1 Gienfret Steft = Jraemeunai & o1 Bee o werel getian & | fifdrest dfcreifire raftri a2 fawer e
e 8la &, eI [IeANUI e SfeTde 3e1d decd di it =i Herst fibid oe adpa |

4.4 AT fafer :-

sforererere teeifrn geenai & oftae deet an vgfiril @l werste & foru giesTceie Sei o feciuul dHed e el oI oft
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Abstract

Cancer patients are at higher risk of infection due to altered immune system caused by aggressive
chemotherapy. Neutropenia is a most common adverse effect of such types of therapeutics regimes.
Neutropenic patients develop serious life-threatening infection caused by both gram positive and negative
bacteria. Febrile neutropenia and bacteremia are serious infectious condition in neutropenic cancer patient
after receiving cytotoxic chemotherapy. The major changes have been witnessed in pathogens with
respect to epidemiology and drug resistance at national and international level. The changing pattern of
pathogens, rapid development of bacterial resistant and emergence of new clinical problems imposed
extra burden on clinicians to manage neutropenic cancer patients. It is therefore imperative that
microbiological profile for antibiotic sensitivity pattern is known before empirical or therapeutic use of
antibiotics.

Key words: Cancer, Neutropenia, Infection
1. Introduction:

Bacterial infection is a major complication and cause of morbidity and mortality in neutropenic
cancer patients [1]. Cancer patients are at higher risk for bacterial infection due to compromised immune
system caused by intensive chemotherapy. Increase use of aggressive chemotherapeutic regimes for the
treatment of cancer has resulted in increasing number of these patients experiencing the profound
neutropenia. These regimes depress the normal functions of bone marrow resulting in decease of number
of white blood cells, red blood cells and platelets in circulating blood thus patients become
immunocompromised and susceptible to infection [2]. Bodey et al described that a patient with history of
cancer illness, medical complications and development of serious infections along with neutropenia
recognized as under risk

Administration of empirical antimicrobial broad spectrum antimicrobial therapy is immediately
required to cover majority of bacterial pathogens encountered in this setting. Considerable changes in
pathogens causing infection in cancer patients has been recognized at national and international levels.
Therefore continuously surveillance of locally prevalent pathogens and their sensitivity pattern is
essential to improve treatment outcomes and prolonged survival in cancer patients with neutropenia.

* Fever and infection in cancer patients:

Infection or manifestation of basic neoplastic disease is a constant concern [ 7]. Briggs describe that
intermittent fever is a symptom of cancer. This fever might be due to an infection or any known
complication of underlying disease [8]. Hughes et al reported that fever 48- 60% of neutropenic patients
who have fever establish an infection. Approximately 20-25% neutropenic cancer patients had fever due
to unknown origin. Such episodes are termed as unexplained fever and a very small portio-n (5%) of
febrile patients develop fever due to complication of cancer [9, 10].

Infection is major cause of death in patients suffering from malignant blood diseases.
Approximately 80% of patients who had leukemia had multiple episodes of infection during the course of
disease [11]. Bloodstream infections are the most serious complication in neutropenic cancer patients.
Bacteremia defines as the invasion of pathogenic bacteria in bloodstream and it can be recognized by
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blood culture. The isolated pathogens are given etiology significance based on clinical and
microbiological assessment [ 12]. The major causes of Bacteremia in hematological malignancies are long
hospitalization, dose reduction and delay in antimicrobial chemotherapy treatment [13,14]. Bacteremia is
caused by both gram positive and negative bacteria and it is grouped according to bacterial isolates and
origin of the bacteremia. The other sites of infection in neutropenic cancer patients are skin, urinary tract,
respiratory and gastrointestinal tract [ 15-20].

* Common bacterial pathogens:

Among gram positive bacteria coagulase negative Staphylococcus (CoNS), Staphylococcus
aureus, Enterococcus faecalis, Streptococcus viridans, Streptococcus pneumoniae and beta hemolytic
streptococci are frequently isolated from neutropenic cancer patients [21-22]. Patients those undergoing
chemotherapy and develop severe mucosititis are at higher risk to develop infection caused by
Stomatococcus mucilaginosus [19]. Another gram positive bacteria such as Listeria monocytogenes and
Rhodococcus equiar are frequently isolated from immunocompromised patients [20].

The morbidity and mortality associated with gram negative bacteria is increasing except
methicillin resistant Staphylococcus aureus (MRSA) and vancomycin resistant Enterococcus (VRE) in
neutropenic cancer patients. Among gram negative bacteria E. coli and Klebsiella pneumoniae were
accounted collectively about 60-65% in neutropenic cancer patients. Apart from other enterobacteriaceae,
Pseudomonas aeruginosa and Acinetobactor species are also isolated among patients [23] Uncommon
pathogens including Capnocytophaga, Stomatococcus mucilaginous, Bacillus cereus, Leuconostoc spp.,
Corynebacterium jeikeium, Rhodococcus spp., Moraxella catarrhalis and Burkholderia cepacia are also
isolated from neutropenic cancer patients. Now these organisms are gradually increasing in among
patients [24].

* Polymicrobial growth:

Polymicrobial infections are accounted for 15% in cancer patients. These infections are associated
with pneumonia, cholangitis, bacteremia, neutropenic enterocolitis, perirectal infection and biliarly
infection. The majority of infection caused by enteric gram negative bacilli, Enterococcus and Candida
species and frequently isolated from abscesses and blood culture [25]. Norgaard et al reported 358
episodes of hematological malignancies and 14% of cases had Polymicrobial bacteremia. The ratio of
gram negative and positive pathogens accounted for 60% and 14% in this setting [26]. There is less and
incomplete information regarding polymicrobial infection in neutropenic cancer patients. Most of studies
focus on bloodstream infections caused by single organism and have no information about polymicrobial
infections.

* Changing pattern of infection in cancer patients:

The international antimicrobial therapy cooperative group of European Organization for Research
and Treatment of Cancer (EORTC) has been initiated clinical trials, laboratory research and antimicrobial
treatment for neutropenic cancer patients since 1974. The data of these studies revealed that major changes
have been witnessed in bacterial pathogens causing infections in among patients. 16 In the 1970s,
bacteremia caused by gram negative bacteria was reported 70% in febrile neutropenic cancer patients. By
the mid of 1980s this situation had been completely changed, gram positive bacterial accounted for 70% of
all infections among patients and only 30% of infection caused by gram negative bacteria [27- 30]. The
reason of increasing number of gram positive was bacteria due to the administration of aggressive
chemotherapy and radiation therapy regimes that cause severe mucositis, prolonged use of indwelling
catheters, wide spread use of prophylactic agents such as fluoroquinolones and empirical antibiotics
treatment with activity against gram negative infections [31]. Gram negative bacteria are more sensitive to
fluoroquinolones and third generation of cephalosporin than gram positive bacteria. Therefore, it plays an
important role in developing Streptococcal bacteremia especially when these regimes are used with H2
blockers and antacids. Widespread use of fluoroquinolones is responsible for shifting the etiological
pattern of bacteremia in neutropenic cancer patients [32]. In gram positive bacteria coagulase negative
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Staphylococcus replaced Staphylococcus aureus as the predominate organism, Escherichia coli and
Klebsiella species remained the most commonly isolated as gram negative pathogens. Bacteremia due to
Pseudomonas aeruginosa was decreased and Acinetobacter species and Stenotrophomonas maltophilia
were gradually increased [33]. Increased rate of bacteremia (from 20-28%) in febrile neutropenic cancer
patients is reported by European Organization for Research and Treatment of Cancer (EORTC) in its last
trail (XIV). The reason of that changing trend in pathogens to increase in proportion of bacteremia caused
by gram negative bacteria [37] Haupt et al pointed out that etiological pattern of pathogens that cause
bacteremia in cancer patients is changing again. Study showed an increase of 3.4% per year in incidence of
gram-negative bacteremia among children treated for solid tumors from 1985-1996 in a single institute
[34]. Two similar studies showed an increasingly rate of gram negative bacterial infection among patients
with late-onset bacteremia followed by bone marrow transplantation [35-36].

Table 1. Pathogenic bacteria isolated from neutropenic cancer patients

Common gram positive bacteria

Staphylococcus aureus
Coagulase negative Staphylococcus
Streptococcus pyogenes
Streptococcus viridans
Enterococcus species
Corynebacterium species

Common gram negative bacteria

E.coli
Klebsiella species
Pseudomonas aeruginosa
Acinetobacter species

Uncommon isolates

E.coli
Capnocytophaga
Stomatococcus mucilaginous,
Bacillus cereus,

Leuconostoc species
Corynebacterium jeikeium,
Rhodococcus species
Moraxella catarrhalis
Burkholderia cepacia




* Antimicrobial prophylaxis:

Bacterial infections are the most serious complication in patients suffering from various types of
malignancies. Patients are more susceptible to infection due to profound neutropenia during cytotoxic
chemotherapy. These patients are required immediately broad spectrum empirical antimicrobial therapy.
Before putting these patients on such therapy;, it is essential to monitor locally prevalent pathogens, their
susceptibility pattern and risk assessment. Talcott et al classified patients suffering from neutropenia into
four groups on the basis of risk involvement. The patients who were already admitted in hospital
considered as group first and out patients with underlying disease, without progressing infection assigned
group second and fallen under low risk group. Group third included out patients whose underlying disease
was uncontrolled and another group forth had fever, severe neutropenia and other medical complications.
These patients were recognized under high-risk group [37-38]. The patients those classified under low-
risk group require short (4-48 hours) hospitalization followed by out patients care or administrate home
based antibiotics therapy. These patients need less intensive care and treat entire episode as out patients.
On the other hand patient who considered under high risk category are more prone to serious infection and
often admitted to hospital followed by treated with empirical intravenous antimicrobial therapy. These
patients develop serious medical problems therefore it is essential to have close monitoring for response to
therapy and drug toxicity to improve treatment outcomes.

The combination of antimicrobial agents such as penicillin or cephalosporin with an
aminoglycoside is the best therapeutic approach to treatment of febrile neutropenic patients. 40 The
advantages of this type of regimen including a potential synergic effect against gram negative bacilli and
possible to reduce of emergence of resistant strains [39-41]. The combination an antipseudomal
carboxypenicillin or ureidopenicillin, piperacillin with an aminoglycoside (gentamicin, amikacin, and
torbramycin) is widely used and recommended regimens to treat high risk neutropenic patients. The
success rate is ranging from 71-76% when an aminoglycosides is used with combination of extend-
spectrum cephalosporin such as cefoperazone and ceftazidime [15, 32]. Combination regimes including
two betalactamase (carbapenicillin and ticarcillin) with combination of cephalosporin has broad spectrum
coverage against gram negative bacilli especially Klebsiella species, which were resistant to
carboxypencillin. This regime is less toxic and success rate is equal to an aminoglycosides- based regimes.
Prevalence and development of recurrent resistance is observed in gram positive pathogens in many
centers due to poor efficacy of an aminoglycosides plus beta- lactamase containing regimes. Vancomycin
with beta-lactamase has broad spectra against gram positive infections and convenient to administrate in
neutropenic.

| Neutropenia |
| LowRisk | High Risk |
| | Long Hospitalization
— Hospital Based thera
Short Hospltaization Home Besed Treatment . [ =
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Cafepime Coftazidime Cafepime
Carb ap enem Ceftezidime
Beta Loctamanc Carbapenem
inhibitors +

Aminogloycosides




Figure 1. Risk assessment in neutropenic cancer patient

Cancer patients [28]. Monotherapy is associated with a trend towards better survival, a significant
advantage in preventing treatment failure, fewer side effects and similar super infection rates [42-44].
Monotherapy is superior to conventional antibiotic combinations (piperacillin/cephalosporin third
generation/aminoglycosides). Imipenem has lower side's effects and shorter period of fever, thus
imipenem is an ideal antibiotic monotherapy in neutropenic cancer patients [9]. Imipenem was also more
effective than two aminoglycoside- containing combination (ceftazidime plus amikacin and imipenem
plus amikacin) in a study [15]. Use of oral antibiotic treatment in patients with febrile neutropenia is
helpful to identify low risk patients. Different therapeutic options of oral antibiotic have been tried. It is
commonly used in out patient's treatment to reduce resistant nosocomial infections. There are many
studies on using fluoroquinolone as a prophylactic empirical regime in neutropenic cancer patients [5].
The data showed that oral use of ciprofloxacin, norfloxacin and enoxacin have reduced gram negative
septicemia in such patients. Although extend spectrum of fluoroquinolone is effective and widely use for
infection caused by gram positive bacteria but it is responsible for emergence of drug resistance [6].

2. Conclusion:

The monitoring of bacterial shift and locally prevalent pathogens and their susceptibility pattern
must be observed to reduce the mortality in neutropenic cancer patients. Clinicians should adopt
appropriate guidelines for the use of prophylactic and therapeutic antibiotics which would improve the
outcome and prolonged survival in cancer patients with neutropenia.
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Abstract

The field of medical education is continuously evolving, with advancements in technology playing a
pivotal role in shaping pedagogical approaches. E-learning has emerged as a significant tool in the
delivery of educational content, particularly in subjects as intricate as microbiology. This paper evaluates
the effectiveness of e-learning methodologies in teaching introductory microbiology to first-year MBBS
students. It encompasses a review of relevant literature, student feedback, comparison with traditional
teaching methods, and the implications for medical curricula.

KeyWorld: MBBS, Traditional teaching methods, Student feedback

1. Introduction:

Microbiology is a foundational subject in medical education, providing essential knowledge for
understanding infectious diseases, immunology, and antibiotic resistance. With the growing integration of
technology in education, e-learning offers innovative methodologies for teaching complex subjects. This
paper aims to assess the effectiveness of e-learning in conveying microbiology concepts to first-year
MBBS students, considering engagement, comprehension, retention, and student satisfaction.

2. Literature Review:

E-learning encompasses a variety of instructional techniques delivered via the internet, including
interactive modules, virtual laboratories, and multimedia presentations. Prior studies indicate that e-
learning can enhance student engagement and allow for personalized learning experiences (Cohen et al.,
2020). Furthermore, research shows that students often retain information better through interactive
online content than through traditional lectures (Smith etal., 2019).

In the context of microbiology education, several studies have reported favorable outcomes using
e-learning. For instance, one study found that students participating in an e-learning module on
bacteriology exhibited significant improvement in their understanding compared to those taught through
traditional methods (Patel & Davis, 2021). However, there are challenges, including the need for
technological proficiency and the limitations faced by students in developing practical laboratory skills
through virtual formats.

3. Methodology:

This evaluation was conducted in a medical college where first-year MBBS students were
introduced to microbiology through a blended learning approach. The study used a quantitative analysis
complemented by qualitative feedback from students.

« Participants: 100 first-year MBBS students enrolled in microbiology.

« E-learning Tools: Interactive video lectures, online quizzes, discussion forums, and virtual laboratory
simulations.

« Data Collection: Pre-test and post-test assessments to evaluate knowledge retention, along with a
survey to gauge student satisfaction and engagement levels.
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4. Results:
* Knowledge Retention:

Results indicated a substantial improvement in scores from the pre-test (average score: 45%) to the
post-test (average score: 85%). Approximately 80% of the students showed a significant increase in their
understanding of key microbiological concepts.

* Student Engagement:

Survey results revealed that 90% of students felt more engaged with the material through e-
learning elements such as quizzes and interactive platforms. The flexible nature of e-learning allowed
students to revisit complex topics at their own pace.

e Student Satisfaction:

In terms of overall satisfaction, 85% of students rated the e-learning experience as "excellent" or
"good". Many students appreciated the accessibility of resources and the ability to learn outside of
traditional classroom hours.

5. Discussion:

The findings point to the positive impact of e-learning on the teaching of microbiology to first- year
MBBS students. The high levels of engagement and knowledge retention suggest that e- learning can
complement traditional teaching methods effectively. However, some students expressed concerns
regarding the development of practical skills, indicating that while theoretical knowledge was enhanced,
hands-on experience in a laboratory setting is crucial for comprehensive learning in microbiology.

Limitations

The study's limitations include a relatively small sample size and the short duration of the
evaluation process. Further research could explore long-term retention and the impact on clinical skills
development.

6. Conclusion:

E-learning represents a valuable educational strategy in teaching microbiology to first-year MBBS
students. The positive outcomes in both knowledge retention and student engagement highlight the
potential of integrating technology into medical education. Nonetheless, a balanced approach that
combines e-learning with traditional teaching methods, particularly in skill-based subjects, is essential to
provide students with a holistic educational experience.

This paper provides a comprehensive overview of the evaluation of e-learning in the context of
teaching microbiology to first-year MBBS students. It highlights the effectiveness and potential
challenges of e-learning in medical education, emphasizing the need for further research and integration of
various teaching modalities.
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Abstract

In medical education the basic teaching starts with Anatomy, Physiology and Biochemistry as these
are fundamental subjects in our medical curriculum. In Indian scenario most institutional teaching i.e.
traditional teaching is based on lectures, practical and tutorials. Students acts as passive learner as teaching
is one way. Biochemistry is always assumed to be tough subjects and difficult to understand due to
different types of pathways laden disciplines. Students had to struggle to understand it and reproduce.

To overcome this struggle, we need to apply knowledge of the subject with it's practical
applications and to understand the co-relation of this knowledge with different disease processes.
Biochemistry is a complex subject with mostly lecture based one sided teaching making it boring and
students lack interest from the subject.

The traditional education method is teacher-centric learning and modern education is learner-
centric learning. To make subject easy to understand teachers should have a positive attitude with full
devotion and dedication towards teaching. (1) Modern teaching methods include case base learning,
seminars, demonstrations, video-based learning and group-based learning. The combination of these
methods make students understand medical biochemistry so that they can use or apply this knowledge in
clinical medicine. (2) Detailed information of clinical biochemistry is essential for proper diagnosis of
clinical cases and its effective management. (3) Combination of traditional and modern teaching methods
involve both teacher and students in learning the subject. This combination of learning is flexible and self-
directed where teacher is facilitator and mentor while students play role of mentees. Education place
important role in human civilization since ancient times as country's development is dependent upon
education of society. Traditional teaching is teacher entered which delivers the bookish knowledge to
students. In due course of time due to development in science and technology students not only want a
bookish or textbook knowledge but are more inclined towards innovative knowledge. Modern teaching
method is an answer to improve the teaching quality and better education to students. With multiple
teaching methods students find themselves in relax and comfortable environment and are more receptive.
These methodologies assist well in teaching and the classrooms have now become student centred instead
of teacher centred. Both methods of teaching have its advantages as well as disadvantages. The aim of this
study is to compare between the effects of traditional and modern teaching methods. On the basis of the
above study one can pick and choose different methods for students to improve efficacy and quality of
teaching medical biochemistry in a medical institute. The most important necessities of our education
system is to explore the effective and useful teaching learning methods.

2. Aims and Objective:

The aim of our present study is:

1. To formulate and implement different modules using combination of multiple teaching tools;

2.To evaluate the students' perception towards effectiveness of combination of traditional &
modern teaching methods.

3. Stimulate different thinking processes to first understand the concepts and then connect concepts
to construct knowledge structures,
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4. Teach students to apply their knowledge to new situations and solve new problems. This way of
teaching promotes lifelong learning, open inquiry, and critical thinking ability that physicians
should have.

3. Materials and Methods:

This study was carried out in the Biochemistry department at Rajarshi Dasharath Autonomous
State Medical College, Ayodhya, Uttar Pradesh, India. A total of 100 students from phase 1 MBBS were
included in our study group. The study was a quasi-experimental study. Informed oral consent was taken
from the phase 1 MBBS students and approval from institutional ethical committee was obtained.

3.1 Combination of traditional & modern teaching methods:

A particular topic is selected. After selection of topic, we perform dietetic lecture (DL). For better
understanding and easy learning a group-based learning (GBL) was conducted on the same topic. In
group-based learning (GBL) students interact with teachers and feel free to ask questions and solve their
queries. After completing the session students are asked to perform practical on the same topic. e.g.
carbohydrate chemistry and metabolism followed by quantitative estimation of blood glucose levels
(fasting and post prandial) and glycosylated haemoglobin levels. This was followed by case-based
learning (CBL) on the same topic. e.g. myocardial infarction. Here demonstrators selected a group of 10-
15 students. In this small group facilitator give case history, patients report and photos to the students. This
session was followed by discussion of case-based question answer with reasoning of the case regarding
biochemical basis of the disorder, biochemical basis of clinical features and lab tests of diabetes mellitus.
Other clinical features, lab tests in support of the diagnosis, complications, and treatment in short
wherever required. After completion of the topic, a unit test was conducted with one liner questions,
reasonings, case history and short notes. This was followed by paper solving and discussions among
students about how to write answer. Simultaneously formative assessment was conducted with feedback
from students. By a self-administered questionnaire student's perception was collected regarding the
effectiveness and usefulness of different teaching methods.

3.2 Statistical analysis:

The data was compiled in Microsoft excel, presented as tables and analysed in terms of proportion
and represented in percentages. Toward the end of the session, feedback was taken from the students using
a self-administered questionnaire.

4. Results:

In this study majority (86%) of students felt that the basic information given in Didactic lecture
(DL) was appropriate. It was also observed that there was only 54% of the students clarify doubts easily
with peers and teacher. Most of the participating students suggested that video-based learning (VBL) was
informative (75%) and 79% understand complex steps in a simple way. Video-based learning (VBL)
helped them to retain (66%) & recall (66%) content and increase concentration when there included in
DLs (74%). It was also observed that 77% students express that case-based learning (CBL) stimulate their
capability of thinking, analysis and reasoning the subject medical biochemistry. It also helped them to
match the level of prior knowledge (74%) place themselves as a future doctor (78%), increase interest in
the subject (91%), help them to interpret patients reports & diagnose the patient's diseases (83%), benefits
to solve patients problem (79%) and clinical applicability in medicine (84%). Interestingly, students enjoy
group- based learning (GBL); participating students suggested that they learn useful addition information
(79%), plan their study (86%), actively participate in their discussion (82%) clarify doubts easily with
peers & teachers (80%) solving problems in a group is an effective way to practice what they have learned
and helped them to know how to answer in exam (81%). Regarding coordinated approach with multiple
teaching tools like DLS, GBL, VBL, CBL most students felt that it was useful toward understand
biochemistry better (76%), learn biochemistry better (81%), find out importance of biochemistry in future
medicine (83%), prepare for university examination (81%).
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5. Discussion:

The National Medical Commission (NMC) proposed three volumes of the curricular framework
for medical students which is Competency-based Undergraduate Medical Education curriculum. (4)
Effective teaching and learning methods are one of the most important necessities of educational system.
Attention to this task in higher education is considered as a major one, so in their instruction, educators
must pay attention to learners and learning approach; along with these two factors, the educators should
move forward to attain new teaching approaches.

Combination of traditional and modern teaching methods help teacher and students to work
together in order to gain knowledge, understand the topic, analyse, synthesize and evaluate skill. [5] The
present study was undertaken to evaluate different teaching methods in biochemistry including DLs with
PPT, VBL, GBL, CBL, practical and unit test. The present study revealed that the majority of the students
feel that to understand the topic better combination of different teaching method is essential.

Didactic lecture (DLs) is one way teaching method which gives information and knowledge to the
students with minimal interaction. According to students this method gives appropriate information but it
is difficult to clarify doubts easily with peers and teachers and they also fail to retain the subject. [6] To
overcome this limitation combination methods is beneficial which includes DLs along with GBL, CBL
and VBL. In GBL students work together in group and encourage each other to participate in learning the
subject. In CBL students get opportunity to behave as future doctor which improve their clinical
reasoning, interpretation of lab report and improve ability to think logically. [7,8]

6. Conclusion:

With the above study combination of the teaching methods is beneficial to improve the
understanding and retaining of the subjects better as perceived by the students. As per the study the pros
and cons of single method is overcome by combination of different teaching methods. In combination
teaching methods students get actively involved and learn more. Finally we can say, if teaching methods
are used judiciously with active student participation the academic performance is likely to improve a lot.

Table 3: Student's perception toward utility of multiple teaching tools in learning
biochemistry

(Numbers in percentage)

. . . . ) Agree

Questionnaire for Didactic Lecture (DL) Partial disagree
1) Basic information was given properly 86 10
2) DL helped me to clarify doubts easily with peers and teachers 54 43
3) DL helped me to understand and retain subject better 47 44
4) DL helped me to understand complex process in simple way 48 44

Questionnaire for Video based learning (VBL)
1) Video based learning very clear and informative 75 24
2) Video based learning helped me to understand complex process in simple way 79 15
3) Video based learning after DL helped me to retain content easily 66 27
4) Video based learning after DL helped me to recall content easily in exam 66 26
5) Video based learning helped me to concentrate more in traditional lecture 74 21
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Questionnaire for case base learning (CBL)

Partial

Agree

disagree

1) Case based learning helped me to stimulate thinking, analysis and reasoning 77 14
2) Case based learning helped me to match the level of prior knowledge 74 17
3) Case based learning helped me to place ourselves as future doctors 78 16
4) Case based learning helped me to interpret patient's reports and diagnose the patient's diseases 83 9

5) Case based learning ultimately benefits to solve patients problem 79 14
6) Case based learning showed clinical applicability of biochemistry in medicine 84 11
7) Case based learning creates interest in subject 91 6

Questionnaire for Group Based Learning (GBL)
1) I learn useful additional information during GBL sessions 79 13
2) GBL helped me to plan my study 86 13
3) Solving problem in a group is an effective way to practice what .~ ”
I have learned and also helped me to know how to answer in exam
4) GBL helped me to actively participate in the discussion 82 13
5) GBL helped me to clarify doubts easily with peers and teachers 80 14
Questionnaire for Combination of all method

1) It was helped me to understand biochemistry better 76 15
2) It was helped me to learn biochemistry better 81 12
3) It was helped me to find out important of biochemistry in future medicine 83 11
4) It was helpful to prepare for university examinations 81 12
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Table 1: Teaching methodology designed for mechanism of action of Enzymes Topic:

Mechanism of action of Enzymes

Main objective: Student able to learn mechanism of action. of different enzymes and how they act

Number of teaching hours required: Two hour for didactic lecture. Three hours for group base

learning,

To cover the topic/subtopic: 15 min for video-based learning

Teaching/learning methods: Didactic lecture, group based learning. Video based learning

Assessment: Long and short question and answer, one liner case, justification

Table 2: Teaching methodology designed for Carbohydrate chemistry and metabolism

Topic: Carbohydrate chemistry and metabolism

Main objective:

+ Students able to learn about carbohydrate chemistry and Metabolism

+ Students able to learn about biochemical tests which comes under Diabetic profile.

+ Students able to learn about how to diagnose and categories categories patients of Diabetes

Mellitus.
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Number of teaching hours: 13 hours for didactic lecture,
Required to cover the: 12 hours for group base learning.

Topic/subtopic:

+ 15 min for video-based learning after each didactic lecture
+ 4hours for case-based learning.

+ 9-hour practical for estimation of Diabetic profile

Teaching/learning methods: Didactic lecture, group-based learning, video-based learning,
practical, case-based learning
Assessment: Long and short question and answer, one liner questions, case, Justification

Perception: Feedback from students
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Abstract

Farmers continue to rely on the traditional method of farming for cultivation of cashew and this has
been reducing its bumper production. This study therefore assessed training needs of cashew farmers in
Surulere Local Government Area. Multistage sampling technique was used to select 100 cashew Farmers
in the study area. Data were collected using interview schedule. Descriptive statistical tools and logit
model were used. The mean number of years spent in school was 6 years. The training status of
respondents includes; fellow farmers (55%), village leaders (50%), extension agents (50%), radio (50%),
television (65%), cashew buying agents (80%) and Villagers leaders (72%). It was concluded that most of
the respondents received training on cashew production from buying agents while the least received
training from village leaders, extension agents and radio. It was recommended that government and non -
governmental organization should employ more extension agents. Extension agents should also, be re-
engineered into more efficient extension service delivery to the Farmers.

Keywords: Cashew, Extension agents, Radio, Television and Training

1. Introduction:

Cashew (Anacardium occidentale L.) is cultivated in all the agro-ecological zones of Nigeria
including the semi-arid areas, but with a high concentration in the middle belt areas. Cashew production
comes from 27 out of 36 states in Nigeria. These includes: Kogi, Oyo, Kwara, Enugu and Edo. Others are
Abia, Adamawa, Akwa Ibom, Anambra, Bayelsa, Benue, Cross River, Delta, Ebonyi, Ekiti, FCT, Imo,
Kaduna, Nasarawa, Niger, Ogun, Ondo, Osun, Taraba, Plateau, River and Lagos. In the past 12 years,
production has increased almost thirty-fold from 30,000 metric tonnes in 1990 to 836,500 Metric tonnes
from estimated land area of 366,000 ha (Adeigbe et al, 2015). The main product derived from cashew are,
raw nut, cashew kernels and cashew nut shell liquid (CSNL).

Agricultural extension, or agricultural advisory services, comprises the entire set of organizations
that support people engaged in agricultural production and facilitate their efforts to solve problems; link to
markets and other players in the agricultural value chain; and obtain information, skills, and technologies
to improve their livelihoods (Birner et al., 2009). The agricultural extension approach
is currently demand driven, involving farmers' groups in the planning and implementation process. The
system is also integrating different extension providers. "The extension services use a combination of
dissemination pathways such as demonstration plots/Farmer Field Schools (FFS), farmer field days and
exchange visits/study tours" (Mvuna, 2013).

Every day, the total human population increases worldwide (URT, 2013), especially in Africa and
specifically in Nigeria. As the population grows, the basic needs of the entire populace increase among
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which nutritional and industrial needs are. In other to meet these demands, a crop like cashew which is of
great nutritional and economic importance is needed.

But despite its need economically it has been found that production of cashew is low (Mkinga
District Council, 2013). Also, it's evident that since farmers are not really interested in cashew production
they still continue to rely on the traditional method of farming for cultivation of cashew and this has been
affecting its production.

Itis quite pitiful that in a country like Nigeria where production of cashew is possible because of the
suitability of our climate for its cultivation, our industries which are in need of some products from cashew
are going abroad for raw materials and this in turn has effects on their production cost and consequently the
price of the finished products from the industries are high.

The specific objectives are to:

1. Describe the socio-demographic characteristics of the respondents in the study areas;

2. Identify the training status of respondents in the study area

Hypothesis of the study:

HO1: There is no significant relationship between training received by cashew farmers from extension
agent and selected characteristics in the study area.

2. Research Methodology:

The study was conducted in in Surulere Local Government Area, Oyo-State, Nigeria. Its
headquarters is in the town of Iresa-Adu. It has an area of 23 km? and a population of 142,070 at the 2006
census (NPC, 2006). The annual growth rate of 3.4% was estimated (National bureau of Statistics, 2018).
Therefore, in 2024 the State's population is 229, 016. Some of the towns in the local government are Iresa-
Adu, Igbon and Iresa-Apa. The main economic activities of the residents of the towns that make up
Surulere local government is farming. The main produce from there farming activity is: Yam, Cocoa, Palm
oil, Maize and Tobacco.

The population for this study consisted of all cashew farmers in Surulere Local Government Area
of Oyo State.

Multistage sampling technique was used to select the respondents. The first stage was the purposive
sampling of four (4) villages. The second stage was the proportionate sampling of 10% of registered
cashew famers. Thus, a total of 100 respondents were interviewed.

Descriptive Statistical Tools that were used include frequency counts, percentages and means.
These were used to describe socio-demographic characteristics of the respondents and the training status
ofrespondents. Also, Logit model was used to test for the null hypothesis.

3. Result and Discussion:
Socio-demographic characteristics of respondents:

Table 1 illustrates the Socio demographic characteristics of respondents. Most (60%) of the cashew
Farmers were males. The cashew farming is dominated by males. This is probably because; cashew crop is
aperennial crop that is usually been inherited by male folks.

The farmers which were less than 40 years of age were 62.00%. Thus, a good number of the
respondents were in their youths. The respondents that were within ages of 40 to 44 years and 45 to 49
years were 18.00% and 11.00% respectively. Also, the respondents that were greater than 50 years of age
were 7.00%. Therefore, the aged respondents were less than the younger ones. Moreover, the mean age of
the respondents was 37 years. This was an indication that the farmers were young, productive and agile.
This could enable them to adopt and diffuse innovative technologies and/or training that could improve
their cashew production.

The marital status of respondents were single (31.00%), married (66.00%) and divorced (3.00%).
The married category were the main category (66.00%). The married status could encourage the use of
household members as cheap family laborers to the respondents.

The household size of respondents were 3 (55.00%), 4-6 (34.00%) and 6 (8.00%). The 3 individual's
category was the main category (55.00%) and the mean household size was 4 individuals. This implies that
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the respondents have very few household members that were depending on them. This could reduce
diversion of resource that is meant for cashew farming to household up keeps.

The number of years spent in school were <7 (67.00%), 7-12 (28.00%) and > 12 (6.00%). The mean
number of years spent in school was 6 years. This implies that most of the respondents were mainly
primary school leavers. Education could improve adoption of improved training on cashew farming.

Table 1: Socio economic demographic characteristics of respondents

Gender Frequency Percentage
Male 60 60.00
Female 40 40.00

Age (years)

<40 62 62.00
40-44 18 18.00
45-49 11 11.00

>50 7 7.00

Mean = 37

Marital Status

Single 31 31.00
Married 66 66.00
Divorced 3 3..00

Household size

3 55 55.00
4-6 34 34.00
>6 11 11.00
Mean =

Number of years spent in

school

<7 67 67.00
7-12 28 28.00
> 12 6 6.00
Mean = 6

Source: Field Survey, 2023.

Training status of respondents

Table 2 shows the distribution of training status of respondents. The training status of respondent
includes; fellow farmers (55%), village leaders (50%), extension agents (50%), radio (50%) television
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(65%), cashew buying agents (80%) and Villagers leaders (72%). Most of the respondents received
training on cashew production from buying agents while the least received training from village leaders,
extension agents and radio. This result implies that the activities o the extension agents were not adequate
in the study area. It also implies that most of cashew farmers received training on cashew production from
wrong personnel (buying agents). This could be disadvantageous to the cashew production of the Farmers.
The results of Uche et al. (2021) was in line with the findings of this study. They reported that extension
services of the extension agents rank last for cashew producers in Ogaji, North Central Nigeria.

Table 2: Training status of respondents

Training Status Frequency Percentage

Fellow farmers

No 45 45.00
Village leaders

Yes 50 50.00
No 50 50.00
Extension agent

Yes 30 50.00
No 70 70.00
Radio

No 75 75.00
Television

Yes 65 65.00
No 36 35..00
Cashew buying agent

Yes 80 80.00
No 20 20.00
Villagers

Yes 72 72.00
No 28 28.00

Source: Field Survey, 2023.




Test of formulated hypothesis

Table 3: Relationship between training received by cashew farmers
from extension agent and selected characteristics

Dependent variable Independent variables Coefficient P>/t

Training received by
cashew farmers from
extension agent

Number of years spent in school| -0.356 0.187
Household size 0.382 0.308
Years of farming experience 0.494 0.091
Constant 0.144 0.598

Source: Field Survey, 2023.

In Table 3, relationship between training received by cashew farmers from extension agent and
selected characteristics was presented. The first null hypothesis stated that there is no significant
relationship between training received by cashew farmers from extension agent and selected
characteristics. The coefficient of years of farming experience was positive and significant at 10
percentage level. Therefore, the null hypothesis which stated that there is no significant relationship
between training received by cashew farmers from extension agent and selected characteristics was
rejected.

4. Conclusion and Recommendation:

It was concluded that farmers were in their productive years. The respondents were not highly
educated. Most of the respondents received training on cashew production from buying agents while the
least received training from village leaders, extension agents and radio. It was recommended that young
and educated individuals should be encouraged to participate in cashew farming. Government and non-
governmental organization should employ more extension agents. The extension agents should also, be
re-engineered into more efficient extension service delivery to the Farmers.
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