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Abstract
In spite of decenniums of advancement, a numerous foodborne
outbreaks continue to occur each year; these were mostly happening due to
malpractices of employees working in foodservices. This study aims to
investigate the role of food safety training in improving food handlers'
practices through the application of Knowledge, Attitude and Practices (KAP)
model. Primary data were collected using a self-completed questionnaires that
were collected from 100 Food and Beverage (F&B) employees working in
hotels at the north of Jordan. Findings confirmed the role of food safety
training in increasing F&B employees’ knowledge which positively correlates
with their food handling practices. Furthermore, this study explored work
environment elements affecting the transformation of learned knowledge into
proper food handling practices; these include management motivation,
availability of necessary resources and facilities and reinforcement programs.
The study contributed to knowledge by employing the aforementioned
variables to produce an adapted version of the KAP model.
Keywords: Training, Knowledge, Food handling, Practices.
Introduction:
Training is a useful tool that enables hospitality organizations to
manage many of the challenges (Tracey and Cardenas 1996). As argued by
Wilson et al. (1998), training helps to attaining economic achievements,
increasing margins of profits, improving skills, reducing levels of turnover and
to cope with changeful environment. Hospitality as a field of science is a
multidisciplinary one which is established on different hard and dynamic
disciplines including mathematics, engineering, chemistry, biology and
microbiology (Jones, 2004). Among various hospitality industry operations,
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food services are the manufacturing ones that contain complex processes of a
technological and operational nature (Jones & Lockwood, 2002). Besides
complexity of work, food handlers are exposed to many hazards at workplace
(such as high temperatures, injuries & slippery floors), these risks can be
managed and reduced by proper supervision and training (Hendricks & Layne,
1999). The training role in improving work safety was evidenced in a study
by Sinclair et al. (2003) which confirmed that safety training can enhance food
service employees’ knowledge of work safety and decrease their injury rate;
study’s findings suggested that training is more significant than employees’
experience to enhance work safety at foodservice organizations. Furthermore,
it is affirmed that one of the major reasons of foodborne outbreaks is the lack
of training and education of food handlers (Motarjemi & Käferstein, 1999;
Engel., 2001). The shortage in food handlers’ education and training in
foodservices contains many risks that are severe to the public health (Seaman
& Eves, 2006). Training of food hygiene plays an essential role in controlling
the due diligence of food industry workers (Engel, 1998); also, it demonstrates
this due diligence to customers and even to authorities (Engel, 2001).
For the dangerous and complex operations of food handling in the
hospitality industry, training of food hygiene is considered as fundamental
stepping stone to achieve food safety (Engel, 2001). Food workers’ training
considered to be the strategy that can upgrade levels of food safety in the long
run throughout the food industry (Griffith, 2002). Hence, it becomes a
necessity to provide food handlers with at least the basic knowledge of proper
food hygiene methods (Guthrie, 1988). In other words, food service
employees should be trained to have the knowledge needed in undertaking
their tasks and to attain skills improving their hygiene practices of food
handling (MacAuslan, 2003); these include teamwork skills, proper food
handling practices reducing food hazards, ability to control food crosscontamination and personal hygiene skills (Johns, 1995). Moreover, as
MacAuslan (2003) argued, the provision of comprehensive food hygiene
training helps food service organizations to gain many benefits: improving of
work conditions, achieving better reputation and sales, enhancing customers
and employees satisfaction, building good relationships with health and
environmental authorities and complying with legal requisites. On the other
hand, the lack of food handlers’ training may leads to problems for food
service establishments including the decrease of employees satisfaction which
cause higher turnover, costs of legal penalties, reducing operations’ efficiency
and effectiveness and the rise of foodborne diseases (Knowles, 2002 &
MacAuslan, 2003).
Some researchers including Arif and Hassoun (1969), Abu Al Saud
(1983), Khan et al. (1987), Wakid (2006), Abu-Madi et al. (2008), Simsek et
al. (2009) and Imam et al. (2016) have reported many cases of foodborne
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infection among food handlers’ in the Middle East; similar cases were also
reported in Jordan by Al-Lahham et al. (1990), Khuri-Bulos et al. (1994) and
Abdel-Dayem et al. (2014) who suggested food safety training as a method for
improving consumers and food handlers practices and increasing protection
against foodborne infections in Jordan. Thus, this research sheds more light
on the role of food safety training in improving food handlers’ practices
working on Jordanian hotels. Hotels are major components of the tourism
industry. According to Aziri and Nedelea (2013), tourism is the key mean of
developing economies in most countries. Jordan has a promising tourism
industry; in 2015 it contributed by 11.8% to the GDP (Jordan Investment
Commission (JIC), 2015). It is an important economic sector which needs
always more research improving its product; this ultimately enhances the
competitiveness of Jordan as a world tourism destination.
Background
Training is a “planned process to modify attitude or skill behaviour
through learning experience to achieve effective performance in an activity or
range of activities” (Manpower Services Commission (MSC), 1981, p. 62).
Accordingly, training is a process that aims to amend individuals’ behaviour
to improve the effectiveness of their performance. As observed by Smith
(1994), employees who are not aware of reasons and rationale behind doing a
certain behaviour, tend to neglect that behaviour or to act improperly; such
awareness problem in food handling operations can be overcame by offering
an appropriate training to various levels of food handlers. Furthermore,
learning of proper food handling enables food handlers to abandon some
malpractices adopted traditionally by the effects of culture (Foster 1983). It is
believed that ongoing training of food safety plays a significant role in
enhancing good food handling practices (Walter et al., 1997). It is generally
recognized that higher level of food safety training, leads to better
commitment of food safety (Worsfold & Griffith 2003).
Training tends to change attitudes and practices depending on the boost
of knowledge (Ehiri et al., 1997). Most food safety trainings adopt the model
of Knowledge Attitudes and Practices (KAP), assuming that the providing of
knowledge leads to a change in food handlers’ attitudes which consequently
will result in a change of their practices (Rennie, 1995). However, the food
safety training efficiency in improving food handlers’ practices is still
debatable as shown in many studies (Mortlock et al., 1999). Many scholars
(cf. Tones & Tilford, 1994 & Howes et al., 1996) argued that the KAP model
application in food handlers training may increases their food safety
knowledge, but this knowledge increase alone is not necessarily enough to
change their practices; such argument was empirically confirmed by the study
of Howes et al., (1996), that was carried out on 69 food handling employees
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working in three universities at Ontario-Canada, which found that food safety
training was able to provide food handlers with knowledge about proper food
handing practices but without achieving a significant improvement in their
practices afterwards Powell et al. (1997) investigated 50 individuals employed
for 12 food establishments in the UK where no significant differences were
found in knowledge about hygiene between trained workers and non-trained
ones; researchers also did not find a relationship between the level of food
handlers' knowledge and the standards of hygiene for the studied premises.
Similar findings were attained by Walker et al. (2003) who examined 444 food
handlers working in 104 food premises; these food handlers were found to
have a poor hygiene knowledge although most of them (57%) had a formal
training in food safety. In a more recent study undertaken by Hertzman and
Barrash (2007) on caterers in Las Vegas-USA, a malpractices were observed
from study's subjects even though some of them were knowledgeable abut
food safety; these malpractices were ascribed to work pressure, shortening in
management supervision and the lack of time. This explanation consists with
the findings of other scholars (Clayton et al., 2002 & Green & Selman, 2005).
A different group of scholars expounded the influence of food safety
training in enhancing food safety. As argued by Smith (1994), food hygiene
training improves standards of personal hygiene of food handlers and the
public. In a comparison of training, knowledge and practices of 75 food
handlers working in foodservice premises, Tebbutt (1992) explored that
measures of food hygiene practices (e.g. personal hygiene & contamination
risk) were improved significantly in premises adopting training programmes
for their staff, especially those who were handling high-risk foods. Thereafter,
a survey by Essex Chief Environmental Health Officers’ Food Group
(ECEHOFG) was undertaken on 156 food establishments to assess the
effectiveness of food handlers’ training had confirmed the role of staff training
in improving the hygienic food handling (Kitcher, 1994). In another study by
Kirby and Gardiner (1997) which was carried out on 20 food establishments
in the UK, it was noted that food workers who had formal hygiene training
demonstrated more hygienic practices than their peers who had none; they also
concluded that for food premises to achieve high food hygiene standards, they
should adopt food hygiene training as a normal procedures. The previous
conclusion was confirmed by Angelillo et al. (2000) who found that most of
food handlers with positive attitudes toward the control and prevention of
foodborne diseases were those involved in a continuing educational course.
Sagoo et al. (2003) carried out a study of 1,502 food retailing and catering
premises in the UK within which, deficiencies in cleaning measures and
practices were identified in food establishments that do not apply a food
hygiene training; the researchers underscored the necessity of training for both
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food handlers and their managers to achieve high levels of cleaning practices
and measures.
A further group of authors believe that training of food safety alone is
not sufficient to create the required change in food handlers’ behaviour into
achieving high standards of food safety. It is believed that to achieve a better
change in a food handling behaviour, the “settings approach to health
promotion” must be adopted (Rennie, 1995, p.79); this means, that a
supporting environment must be applied including incentives and frequent
reinforcement of new hygiene practices and by providing the necessary
facilitation of these practices (Rennie 1994:1995). Nevertheless, empirical
evidences found that food businesses in most cases do not plan or/and
implement any refresher training (Mortlock et al., 2000 & Worsfold, 2005);
this increases the opportunity of skills decay risk, limiting employees’ ability
to implement learned skills (Worsfold, 2005). According to Tones and Tilford
(1994), knowledge needs to be accompanied with other mechanisms to create
positive attitudes and to motivate actions; this was supported by Ray et al.
(1997) and Clayton et al. (2002) who demonstrated that training of food
hygiene alone is not sufficient to change food handlers’ behaviour, they
identified other elements to create the required change in food handlers’
practices including supportive management culture, availability of resources,
feedback of food safety performance and goal setting; of these elements, the
feedback on food safety performance helps food handlers to determine aspects
of their behaviour that need to be modified (Ray et al., 1997). Moreover,
approaches which consider social and environmental effects on food safety
need to be adopted instead of relying on training alone as an isolated method
to enhance food safety (Ehiri et al., 1997). Hence, the use of food hygiene
training in controlling food safety must be adopted as a part within an overall
strategy.
In spite the importance of training in enhancing food safety levels,
improper training threats food safety more than no training; this is because it
provides trainees with misleading and/or incorrect information. Also, it may
give food handlers a mistaken sense of security, making them ignore some
hazards, supposing that they are educated enough to identify critical hazards
(Ackerly, 1989). To guarantee the effectiveness of training on enhancing food
safety, certain aspects must be managed successfully in the training
experience.
First, the trainers' possession of certain skills that enhance their
effectiveness including their ability to grasp materials of learning, the ability
to assess and understand trainees' needs, useful communication skills and the
capability to build relationship with the trainees (Engel, 2001). Second, the
commitment of food service managers to the training on food safety which
improves its effectiveness (MacAuslan, 2003); this commitment can be
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increased through a wide promotion of the training benefits to food service
managers; such promotion must clarify how food hygiene training helps these
mangers to minimising food risks inhered in their businesses (Mortlock et al.,
2000). Third, the elements beyond training context that facilitate the
transformation of knowledge into practices; examples include workplace
characteristics and the relevance and usefulness of training design to trainees’
characteristics and to their job (Baldwin & Ford, 1988). It was argued by
Worsfold et al. (2004), that the achievement of hygiene performance is
difficult in an environment that lacks facilities necessary to ensure high levels
of hygiene. Fourth, the cultural and social aspects of work environment. In a
study by Tracey et al. (1995) of 505 US supermarkets managers, a direct
relationship was found between trainees' post-training behaviour and the
culture of continuous-learning and the supportive climate at their workplace;
researchers also demonstrated a positive link between the supportive work
environment and the motivation toward subsequent training success. Other
work environmental variables that may affect the transmission of trainees'
learned skills to their jobs include supervisor authorisation, supervisor and
peer support and the availability of aids or constraints at workplace (Seyler et
al., 1998)
A further matter which may impact food safety training's quality is the
style of training (informal versus formal). In general, Small-to-Medium size
Enterprises (SMEs) have a tendency to implement informal (on-the-job)
training; this is because of the lack of necessary time to send their employees
into a formal training courses (off-the-job training) (Hendry et al., 1992). Such
tendency of small food businesses to apply on-the-job training was also
confirmed by Pratten and Curtis (2002) and Worsfold (2005). Nevertheless, it
is believed that formal training provides greater quality and more consistent
than the informal training which is accomplished by managers and/or peers
(Manning, 1994). However, despite the differences amongst formal training
and the informal one, it is suggested that firms must adopt training
programmes enhancing both types of training (Griffith, 2002).
The previous discussion demonstrates that food safety training's
influence on food handlers' practices remains a questionable-researched issue;
up to date, scholars within this field have proffered results, conclusions and
variables concerning training' ability in improving food handler’s practices.
Scholars who discussed and/or studied training impact on food handlers’
behaviour can be clustered into three major groups; the first group (Tebbutt,
1992; Smith, 1994; Kitcher, 1994; Kirby & Gardiner, 1997; Angelillo et al.,
2000 & Sagoo et al., 2003) consider food safety training as an effective tool
to improve food handlers' hygienic behaviour; the second group (Rennie,
1994; Tones & Tilford, 1994; Luby et al., 1993; Howes et al., 1996; Powell et
al., 1997; Walker et al., 2003 & Hertzman & Barrash, 2007) argues that in
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spite of food safety training's ability in increasing the knowledge of food
handlers, it cannot produce a hygienic performance; finally, the third group
(Ray et al., 1997; Ehiri et al., 1997; & Clayton et al., 2002) believes that food
handlers’ practices cannot be changed by training alone and they suggest that
it must be accompanied by a supportive environment.
Building on previous literature, the relationship between food
handlers’ practices and food safety training, in a different context (Jordan &
Arabic world) is investigated here. In general, the food safety discipline in
Jordan suffers from the paucity of research. Most of the studies investigating
food safety topics in Jordan were microbiological ones reporting outbreaks of
foodborne diseases (cf. Al-lahham et al., 1990; Khuri-Bulos et al., 1994 &
Abdel-Dayem et al., 2014). However, few researches were found addressing
practices of food handlers in Jordan; examples include FAO/WHO (2005),
Osaili et al. (2011), Sharif et al. (2013), Osaili et al. (2013) and Habiballah et
al. (2017). In spite that all of these studies had covered the association between
knowledge of food handlers and their practices, only three of them (Sharif et
al., 2013; Osaili et al., 2013 & Habiballah et al., 2017) were carried out on
professional food handlers. Osaili et al. (2013) were focusing only on food
handlers' knowledge and factors affecting it; while Sharif et al. (2013) covered
the KAP model's constructs. Nevertheless, the current study developed an
amended version of the KAP model, within which some intermediating factors
were added; these were examined to measure their influence on food safety
training effectiveness; also, this study took into consideration the differences
between formal versus informal training in affecting food handlers' practices.
Model testing
A modified KAP model was adopted in this study as a conceptual
model. In the light of previous literature review, new variables were merged
to the KAP model; these include reinforcement programs, availability of
needed resources and facilities and management motivation. The constructs of
the current study's model were interrelated by five hypotheses:
Hypothesis 1:
H0: there is no significant difference in food safety knowledge amongst
food handlers who had different levels of food safety training.
H1: there is a significant difference in food safety knowledge amongst
food handlers who had different levels of food safety training.
Hypothesis 2:
H0: there is no significant relationship between food handlers’ food
safety knowledge and their food handling practices.
H1: there is a significant relationship between food handlers’ food
safety knowledge and their food handling practices.
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Hypothesis 3:
H0: the motivation of management to implement learned skills of
proper food handling has no intervening effect on the relationship between
food handlers’ practices and the level of their food safety knowledge.
H1: the motivation of management to implement learned skills of
proper food handling has an intervening effect on the relationship between
food handlers’ practices and the level of their food safety knowledge.
Hypothesis 4:
H0: programmes of reinforcement for learned skills of proper food
handling have no intervening impact on the relationship between food
handlers’ practices and the level of their food safety knowledge.
H1: programmes of reinforcement for learned skills of proper food
handling have an intervening impact on the relationship between food
handlers’ practices and the level of their food safety knowledge.
Hypothesis 5:
H0: the availability of needed resources and facilities to implement
learned skills has no intervening impact on the relationship between food
handlers’ practices and the level of their food safety knowledge.
H1: the availability of needed resources and facilities to implement
learned skills has an intervening impact on the relationship between food
handlers’ practices and the level of their food safety knowledge.
Methodology
A designated self-completed closed questionnaire, constituting four
major sections, was employed as a data collection tool. The first section
measures the level of participant’s food safety knowledge; it is using a five
multiple-choice questions addressing various aspects of food safety including
expected hazards of food (question 1 & 3), preservation of food (question 2 &
5) and controlling of food hazard (question 4); responses to these questions
were manipulated into a single indicator (average) of food safety knowledge.
Section two measures F&B employees' food handling practices using six items
of Likert-scale from 1 to 5 (where 1= Never; 2= Occasionally; 3= Sometimes;
4= Frequently & 5= Whenever it is necessary); items of the second section
were built based on proper food handling practices defined by many scholars
(cf. Bryan, 1988; Altekruse et al., 1999; Parish, 1998; Vought & Tatini, 1998
& Shapiro et al., 1999). Section three was designed to identify if participants
had any food safety training (formal or informal); such identification was
accomplished using a multiple-choice question. Furthermore, the third section
aimed to assess work-place elements (management motivation, reinforcement
programmes & the availability of resources) that may have an impact on the
transmission of food safety knowledge into proper food handling practices; to
do so, three close-ended questions were employed to measure these elements.
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The fourth section of the questionnaire identified respondents' demographics
including their age group, gender and level of education.
Following a pilot test of 20 food handlers from different hotels in the
northern district of Jordan (including three cities: Irbid, Ajlun & Jarash);
fortunately, there was not any amendment to be made for any of the
questionnaire's items. Afterward, 110 questionnaires were completed by food
handlers working in 23 hotels at the north of Jordan; these were accessed
conveniently by the researchers using a delivery and collection technique of
distribution. Ten of the collected questionnaires were found unusable for data
analysis due to their improper completion; accordingly, they were excluded
from data analysis. Questionnaires' reliability was assessed using Cronbach
alpha analysis of internal consistency which was good with a Cronbach alpha>
0.7 (cf. Cavana et al. 2000). Using descriptive statistics, the demographic
characteristics of study's sample were collected; then, parametric analyses
were carried out to test study's hypotheses, including partial correlation and
one-way ANOVA.
Results
Sample profile
The majority of the 100 F&B employee participated in this research
were males (85%); more than half of the respondents were Jordanians (88%).
Also, the participants were mostly young; 91% aged less than 35 years,
implying the tendency for Jordanian hotels to employ younger workers in
operational jobs. Surprisingly, only 28% of the participants have a degree.
Unfortunately, there have not been any published statistics found about the
characteristics of hotels F&B employees in the north of Jordan. Nevertheless,
published statistics of the JMTOA (2017) reveal that the majority (91.5%) of
employees within Jordanian hotels are males and 89.3% of them are
Jordanians; this confirms the representativeness of the current study's sample.
Hypotheses examination
The current study treats training of food safety as an independent
variable that is expected to influence F&B employees' food handling practices.
To explore the aforementioned influence this research model was constructed
using the KAP model variables including Knowledge "K" (knowledge of food
safety) and Practice "P" (food handlers' practices). Further variables were
appended to the research model: programmes of reinforcement for learned
skills, management motivation to implement learned skills and availability of
necessary resources and facilities to implement learned skills. According to
the literature review, these variables were expected to intervene the
relationship between food handlers' food safety knowledge and their food
handling practices. In other words, the added constructs were expected to
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impact the transformation of learned skills and knowledge of food safety into
a good food handling practices.
Five hypotheses were developed to examine the model. The first
hypothesis explores the impact of food safety training of F&B employees on
their knowledge of food safety whilst the other four hypotheses were
developed to test the relationship connecting F&B employees' knowledge of
food safety and their food handling practices, and to evaluate the
intermediating influence of the other variables (management motivation,
availability of resources & facilities & reinforcement programmes) on this
relationship.
To explore the variance in food safety knowledge among F&B
employees who were grouped according to their different levels of food safety
training, a one-way ANOVA was employed. As shown in table (1) below, a
statistically significant difference was found in F&B employees' scores of food
safety knowledge across all levels (groups) of food safety training where F (2,
97) = 31.90,
, confirming the alternative part of hypothesis 1 and
rejecting the null one. Furthermore, Table (1) shows the Eta squared value (η2)
that indicates the effect size of the difference in training levels on F&B
employees' food safety knowledge; in this study the size of effect was very
large (39.6%) according to the guidelines of Cohen (1988).
Table 1: One-way ANOVA analysis for variance of food safety knowledge over
different food safety training levels
Group
Mean
SD
F
Df Sig.
η2
Formal food safety training
4.00
0.7
31.90
2
0.000 0.396
Informal food safety training
2.39
0.57
No training
1.54
0.92

The second section of the study's model cements the relationship
between F&B employees' food safety knowledge and their food handling
practices and depicts the role of the reinforcement programmes, management
motivation and availability of resources and facilities constructs in intervening
the previously mentioned relationship. To explore such relationship and the
intervening effect of other model's constructs, hypotheses 2, 3, 4 and 5 were
developed; these were examined using a partial correlation analysis. This
analysis' results are shown in Table 2:

136

European Scientific Journal September 2018 edition Vol.14, No.26 ISSN: 1857 – 7881 (Print) e - ISSN 1857- 7431

Table 2: Partial correlation of the relationship between F&B employees' food safety
knowledge and their food handling practices
Intervening variable
Correlated variable
Food
handling
practices
Before controlling management motivation
Food safety knowledge
0.582***
After controlling management motivation
Food safety knowledge
0.472***
Before controlling availability of facilities and Food safety knowledge
0.582***
resources
After controlling availability of facilities and Food safety knowledge
0.494***
resources
Before controlling reinforcement programs
Food safety knowledge
0.582***
After controlling reinforcement programs
Food safety knowledge
0.484***
***

As presented in table 2, there is a significant moderate correlation (r
=0.582, n = 100, p < 0.001) between F&B employees' food safety knowledge
and their food handling practices; accordingly, the null hypothesis 2 was
rejected and the alternative one was accepted. The table above also displays
the results of examination for hypotheses 3, 4 and 5. A medium positive partial
correlation is found between the level of food safety knowledge for F&B
employees, controlling for the motivation of management to apply trained
skills in workplace (r =0.472, n = 100, p < 0.001) and their food handling
practices. Another medium positive partial correlation is found between levels
of food safety knowledge for F&B employees, controlling the programmes of
reinforcement for trained skills (r =0.484, n = 100, p < 0.001) and their food
handling practices. Finally, a medium positive partial correlation is found
between levels of food safety knowledge of F&B employees, controlling for
the availableness of required facilities and resources to apply trained skills (r
=0.494, n = 100, p < 0.001) and their food handling practices. An inspection
of the zero order correlation (r=0.582) indicates that controlling for the three
aforementioned intervening variables has a strong influence on the strength of
correlation between food safety knowledge and food handling practices. In
other words, these results reveal that the intermediating variables examined in
this study influence the transmission of trained food safety skills into a good
food handling practices at the workplace. Consequently, the alternative
hypotheses 3, 4 and 5 were accepted.
Discussion
Training increases food handlers' awareness of the workplace practices
and motivates them to follow proper food handling practices (Smith 1994).
Nevertheless, the food safety training role in improving practices of food
handlers remains a questionable matter. Some studies (e.g., Howes et al.,
1996; Powell et al., 1997; Walker et al., 2003; Hertzman & Barrash, 2007)
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concluded that food safety training provision does not improve food handlers'
practices, while others (Tebbutt, 1992; Kitcher, 1994; Kirby & Gardiner,
1997; Angellilo et al., 2000; Sagoo et al., 2003) confirmed the food safety
training usefulness in enhancing proper food handling practices. The current
study contributes to the debate about the role of food safety training in
improving food handlers' practices by investigating that role empirically on
F&B employees working in the Jordanian hotel industry; this investigation
went through three phases of analysis:
Phase 1: Analysis for the influence of food safety training on food handlers'
food safety knowledge
In general, it is expected that training can change the behaviour of
individuals by increasing their knowledge (Ehiri et al., 1997). Thence, during
the first phase of this research the influence of food safety training on F&B
employees' knowledge of food safety was examined. Furthermore, this
influence was evaluated over groups of employees according to the type of
training they had (informal vs. formal training) using the one-way ANOVA
analysis; a significant strong effect of food safety training was apparent on
food safety knowledge of F&B employees. Furthermore, employees who went
through a formal food safety training achieved a significantly higher levels of
food safety knowledge scores (M=4.00; SD=0.7) than those who went through
an informal training (M=2.39; SD=0.57). These findings consist with previous
studies (cf. Naing et al., 2007; Park et al., 2010; Mclntyre et al., 2013 & Osaili
et al., 2013) and contradict with others such as Ansari-Lari et al., (2010) who
do not believe in the role of food safety training to improve food handlers'
knowledge; however, a possible explanation to such contradiction was
provided by the study of Mclntyre et al. (2013) which was carried out on 698
food handlers in BC-Canada, where researchers found that knowledge of
trained food handlers tends to descend over time.
phase 2: Examination of the relationship between food safety knowledge of
F&B employees and their food handling practices
It was argued by Rennie (1995) that most courses of food safety
training assume that in order to change food handling practices of any
individual, s/he needs to be provided with knowledge. Nevertheless, this
assumption was placed a part by many scholars (e.g., Howes et al., 1996; Ehiri
et al., 1997 & Griffith, 2000) who argued that training may succeed to increase
individuals' knowledge, but this increase of knowledge does not necessarily
create a change in their practices. To elucidate this debate, the current study
examined the relationship between levels of food safety knowledge for F&B
employees and their food handling practices. Results emerged confirmed that
the increase in food safety knowledge of F&B employees is positively
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connected with a better food handling practices. This finding contradicts the
aforementioned scholars’ findings; but it consists with those of recently
published studies (Acikel et al., 2008; Malhotra et al., 2008; Buccheri et al.,
2010; Mclntryre et al., 2013 & Sharif et al., 2013). It is apparent that the food
safety training’s role in improving food handling practices is still a debatable
issue; this debate continuity suggests that other variables may influence the
effectiveness of training in improving food handling practices. This research
tried to find these variables by going through a third phase of investigation as
discussed below.
Phase 3: Exploring variables influencing the effectiveness of food safety
training
According to Tannenbaum and Yuki (1992), the majority of early
research investigating training effectiveness were focusing on factors of
training environment (e.g., training methods & design). However, many other
factors that are beyond the context of training may affect training effectiveness
(Tracey & Cardenas, 1996); these include supervisors' authorisation,
availability of aids or constraints, supervisor and peer support (Seyler et al.,
1998), availability of necessary facilities and resources (Clayton et al., 2002),
motivation of management (Engel, 2001) and reinforcement programmes of
trained skills (Walker et al., 2003). The current study employed a number of
these factors: management motivation, availability of necessary facilities and
resources and training reinforcement programmes. These factors revealed an
intervening influence on the transformation of knowledge into practices by
upgrading the correlation between food safety knowledge of F&B employees
and their food handling practices as follows:
- Reinforcement programmes for trained skills upgraded correlation
from r = 0.484*** to r = 0582***
- Management motivation upgraded correlation from 0.472*** to
0.582***
- Availability of necessary facilities and resources upgraded correlation
from r = 0.494*** to r = 0.582***.
These findings confirmed the role of the new factors in enhancing the
transformation of knowledge of food safety into a food handling practices (cf.
Seaman & Eves, 2006; Nieto-Montenegro et al., 2008 & York et al., 2009).
Furthermore, the results suggest that management motivation toward the
implementation of learned knowledge and/or skills within the workplace plays
the most powerful role in transferring trained skills into an improved food
handling practices.
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Limitations and future research
A major limitation appeared during the review of literature was the
scarcity of literature on food safety topics in Jordan and in other Arabic
countries. Although a few researches discussing some food safety issues were
found, most of them were microbiological ones. Another paucity which was
existed is the lack of accurate foodborne outbreaks statistics in Jordan; this
shortage of statistics restricted the ability of authors to describe the present
food safety situation in Jordan. Nevertheless, the current research
demonstrated pregnant findings including the confirmation of positive
influence for food safety training on practices of food handlers; also, it adapted
and examined the KAP model within the Jordanian context which is away
from the western one where it was developed. The adapted KAP model
represents a fruitful area for future researchers; they can apply it to investigate
training's role in improving various types of behaviours within different
contexts particularly those of food safety issues. The adapted KAP model
provided new constructs (reinforcement programmes, management
motivation & availability of necessary resources & facilities) that showed an
intervening influence on food safety training effectiveness. However, there are
still other factors including supervisor authorization, supervisor and peer
support and availability of aids or constraints (Seyler et al., 1998) which have
not been explored yet; accordingly, it is recommended to carry out future
researches that examine similar factors to improve the explanatory power and
validity of the KAP model.
Conclusion
The present study aimed to explore food safety training role in
achieving a better food handling practices among F&B employees working in
hotels at the north of Jordan; this exploration was accomplished through the
application of the KAP model’s constructs within the aforementioned context.
In Jordan, foodborne outbreaks occur each year; however, there is no
estimation for these outbreaks (Osaili et al., 2013). In comparision to
developed countries, Arab countries (among which is Jordan) were late in
concerning of training as a tool of develpment; this is because their
governments focused more in employing education to fill on the shortage of
qualified workforce after the indepandance (Atiyyah, 1991). Based on the
discussion of the previous three phases, it can be concluded that training of
food safety is a useful technique for improving food handling practices with
off-the-job (formal) training being more effective than on-the-job (informal)
training. The amelioration of food handlers' practices was found to take place
as a result of the evolve in their knowledge of food safety which positively
correlates with these practices; such conclusion consists with existing studies
(cf. Tebbutt, 1992; Kitcher, 1994; Kirby & Gardiner, 1997 & Sagoo et al.,
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2003). Furthermore, the current study has delineated additional variables that
can expand food safety knowledge transferred into food handling practices at
workplace, including management motivation, availability of necessary
facilities and resources needed to accomplish work-related tasks and
programmes of reinforcing trained skills.
Findings of the current study contribute to the research body about
food handlers' practices; particularly, the key contribution to the knowledge of
food handling practices was the refinement of the KAP model by adding new
constructs, defining conditions that facilitate the transmutation of knowledge
into work-related behaviours; this refinement enhances the KAP model's
ability in explaining food handlers' behaviour. These contributions to the
knowledge were differentiated by shedding the light on food handlers'
behaviour in the Jordanian and Arabic context; where there had been limited
research effort spent on food handlers' behaviour. The present study
contributed to the generalisation and usability of the KAP model (which has
been established in the western context) in the global manner by validating it
in the Arabic context.
Besides its knowledge contributions, the findings of this study have
implications for different parties within the hotel industry and beyond it. First,
Since training of food safety confirmed to have a positive influence on food
handlers' practices, the Jordanian Food and Drug Adminstration (JFDA) push
all food production organisations legaly (by food law of 2015) to train their
employees on food safety issues (JFDA, 2017); however the JFDA imposes
these organisations to train one food handler formaly who will be the informal
trainer of her/his colleagues. Nevertheless, the superiority of formal training
over the informal one has been illustrated by the current study's results; thus,
the JFDA is recommended to consider formal food safety training more than
the informal one. Second, foodservice managers face many challenges while
controlling food safety such as their dependence on unskilled workforce with
a high percentage of turnover (Shewmake & Dillon, 1998); these challenges
and others within the hospitality industry can be confronted by training
(Tracey & Cardenas, 1996). Food safety training is considered as a successful
strategy to improve food handlers' knowledge and their work-related practices
(Griffith, 2002 & MacAuslan, 2003); this was confirmed in the present study's
findings which also indicated to the superiority of formal training in improving
food handling practices over the informal training. Accordingly, F&B
managers are recommended to arrange formal training programmes on food
safety for their employees. Third, this study determined certain elements of
workplace environment which enhance the transformation of knowledge and
learned skills into proper food handling practices; these include management
motivation, reinforcement programmes and availability of necessary facilities
and resources. This finding entails that managers of F&B establishments
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should enhance the aforementioned elements within their work environment
in order to acquire better outcomes from employees' training. However, it was
noted that managers of F&B tend not to set up a supportive work environment;
this can be attributed to the lack of managers' awareness for the importance
and benefits of food safety training (Seaman & Eves (2010). Accordingly, it
is recommended to motivate F&B managers for further support of food safety
training implementation by educating them about its various benefits.
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