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Introduction: Birdwatching as a subcategory of ecotourism can create
recreational disturbance. This research aims to assess two main goals: firstly, the
effects of the frequency of participation (FOP) of Malaysian birders as moderators
on the constructs of a Predictive Bird Conservation Model (PBCM). Secondly,
the Importance–Performance Matrix Analyses (IPMA) of the PBCM, the extension
builds on the partial least squares (PLS) estimates of the path model relationships.
Methods: Data was collected from 421 Malaysian birdwatchers using a field
survey. We extend the theory of planned behavior (TPB) and cognitive hierarchy
model (CHM), which was integrated into PBCM. The model was tested using the
PLS approach.
Results: The work explored the moderating role of FOP in all defined
relationships in PBCM. Six hypotheses are proposed and tested.
Discussion: This research reflects the importance of FOP in moderating
the relationship between value orientation and intention toward disturbance
behavior among Malaysian birdwatchers and further shows the moderator role
of FOP between Attitude and intention. FOP does not moderate other defined
relationships in the PBCM. The study also enriches the birdwatching literature for
decision-making sustainably. The findings provide useful managerial insights for
policymakers and practitioners regarding bird-watching behavior.

KEYWORDS

conservation model, birdwatching, ecotourism, frequency of participation (FOP), theory
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1 Introduction

Ecotourism is a subclass of sustainable tourism (Cabral and Dhar, 2020). Wildlife
watching, including birding, belongs to the class of non-consumptive wildlife tourism
(Kim et al., 2010; Tuneu et al., 2018; Saha and Chakraborty, 2024). Avitourism is a
specialized form of tourism that involves the observation, appreciation, and conservation
of birds in their natural habitats (Steven et al., 2020). It contains identifying different
species of birds and their behaviors, as well as understanding their habitats and
ecological roles (Saha and Chakraborty, 2024). Birdwatching, as the largest part of
ecotourism activity (Kim et al., 2010; Tan et al., 2023), can have numerous negative
impacts on birds (Santos et al., 2019). There is a potential for significant impacts on
both humans and wildlife as a result of these interactive experiences (Hughes and
Carlsen, 2008). An increase in visitor interaction with wildlife may cause an adverse
response in both animals and their habitats, including various levels of disturbance
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(Tuneu et al., 2018; Tan et al., 2023). Research on a variety of wildlife
species at several study sites has shown modified animal behaviors
and disturbance behaviors potentially harmful to humans and other
animals, including dependency on non-natural food sources, such
as artificial feeding sites (Brookhouse et al., 2013; Griffin et al.,
2022).

However, the appeal of birdwatching includes an outstanding
chance of establishing a connection with nature and encourages
a more thoughtful appreciation for the environment (Saha and
Chakraborty, 2024). Furthermore, birdwatching can contribute to
conservation as many birdwatchers also participate in “citizen
science projects” designed to monitor and protect bird species (Tan
et al., 2023; Saha and Chakraborty, 2024). Based on the number of
participants, the level of participation, and expenditures, avitourists
are an important part of wildlife watchers (Hvenegaard, 2002).

In the current study, we assess the effect of frequency of
participation (FOP) on the constructs of the Predictive Bird
Conservation Model (PBCM). We developed the PBCM, a
decision-making model integrated with the theory of planned
behavior (TPB), the theory of normative conduct, and the cognitive
hierarchy model (CHM) among Malaysian avitourists toward birds
(Jafarpour and Ramkissoon, 2023, 2024). We have also shown the
importance–performance matrix analysis (IPMA) of PBCM, the
extension that builds on the partial least squares (PLS) estimates
of the path model relationships.

In a previous study, Jafarpour and Ramkissoon (2023)
developed a questionnaire and then introduced the PBMC in 2024.
PBMC included six paths directly linked to intention that identified
to what extent the dependent variable (intention) was explained
by the independent variables: (a) value orientation (VO), (b) past
behavior (PB), (c) subjective norms (SNs), (d) descriptive norms
(DNs), (e) perceived behavior control (PBC), and (f) attitude (Att).
Four paths are linked indirectly to intention (IN); these links are
between VO–Att and PB–PBC. These paths include mediators (Att
and PBC); attitude mediates the relationship between VO and IN
(Jafarpour and Ramkissoon, 2024); PBC mediates the relationship
between PB and IN (Jafarpour and Ramkissoon, 2024).

In the present research, first, we explored FOP’s moderating
role in all defined relationships in PBCM. Six hypotheses were
proposed and tested. Our current research findings revealed
evidence highlighting FOP’s importance (as an index for
experience) in moderating the relationship between VO and IN
toward birds among Malaysian birdwatchers. It also shows FOP’s
moderating role between Att and IN. FOP does not moderate the
other defined relationships in the PBCM. FOP has been included
as an additional construct to expand PBCM; see Figure 1.

The results showed that FOP positively moderated the
relationship between VO and IN, as well as between Att and IN.
Thus, from the six hypotheses, all were rejected except for H1,
FOP moderates the relationship between VO and IN, and H5, FOP
moderates the relationship between Att and IN.

FOP’s moderating role in the defined relationship of our
research framework has yet to be explored in the literature. To fill
this gap, the current study proposes to explore FOP as a moderating
variable in the relationships, including VO and IN, as well as
Att and IN, in decision-making among Malaysian avitourists.
Second, we ran IPMA over PBCM; we added a dimension to the

analysis that considers the average values of the latent variables.
The consequences are useful in the management area for decision-
making by principles in sustainable wildlife tourism. The outcomes
will also enrich knowledge and information provision for the
sustainable management of birdwatching.

2 Literature review

In this section, we review birdwatching and the human
dimension of wildlife management (HDWM), and the new model
was presented.

2.1 Birdwatching

Over the past few decades, a non-consumptive form of human
interaction has developed into widespread tourism activity (Dou
and Day, 2020). Wildlife watching is seen as an activity that not
only satisfies tourists’ desire to raise the value of nature and increase
economic benefits for the host community but also assists the
purpose of wildlife conservation, although consensus has not been
reached on the latter point yet (Hvenegaard, 2002; Dou and Day,
2020). Birdwatching is a trip away from home to observe and
identify birds in their natural environment (Mokhter et al., 2022).
While birdwatching is favored most among wildlife-watching,
birdwatching studies are still blossoming (Weston et al., 2015;
Sumanapala and Wolf, 2020; Mokhter et al., 2022). A large number
of wildlife populations appropriate for tourism development are
located in low- and medium-income countries (Tuneu et al.,
2018). Few studies on birdwatchers have been conducted in Asia
(Cheung et al., 2017). Tropical Asia has noteworthy potential
for wildlife tourism (Samdin et al., 2022), especially avitourism
(Marasinghe et al., 2020). Malaysia has many protected areas aimed
at protecting local and endemic species by providing them a good
habitat (Ng and Norazlimi, 2022). Newsome et al. (2020) warns
about the possible effects on birds in the developing world due
to informal guidance and money-targeting tour guides. However,
the studies show that tourists and tour operators are more likely
to be recorded as conservation partners when they are specialists
(Hvenegaard, 2002; Tuneu et al., 2018). Previous research has
shown that the higher the level of birdwatchers’ specialization,
the greater its impact on their attitude and their conservation
behaviors (Cheung et al., 2017). According to Cheung et al. (2017),
birdwatcher specialization is defined using 10 items frequently used
to test birdwatchers’ specialization and are divided into four groups:
“experience, personal commitment, economic commitment, and
achievement.” However, in our study, only the item of experience
(FOP) has been addressed—not as a predictor but as a moderator.

2.2 Human dimension of wildlife
management

Managing wildlife is 10% biology and 90% managing people
(Manfredo et al., 2021a). HDWM is characterized by a host of
behavioral science viewpoints. Although the importance of the
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FIGURE 1

Conceptual framework for the predictive model of disturbance behavior on birds among respondents. VO, value orientation; SN, subjective norms;
DN, descriptive norms; PB, past behavior; PBC, perceived behavioral control; AT, attitude; IN, intention; Frequency = frequency of participation in
birdwatching.

human dimensions of wildlife is not novel, the emphasis on
the science of the human dimension is novel; this assessment is
in agreement with the wildlife conservation profession (Serota
et al., 2023; Jacobs et al., 2018). Tourism based on human–
wildlife interactions can often go wrong in the absence of strong
management rules, leading to destructive influences for both
animals and humans (Usui and Funck, 2018). Research, including
both ecological and social dimensions, takes into account the
complex nature of human–wildlife interactions and their effects;
therefore, it may better monitor the sustainable development of the
wildlife tourism industry (Rodger et al., 2011). Knowledge about
the basic influence of ecologically responsible behavior toward
birds is deficient (Cheung et al., 2017; Weston et al., 2015).

This study addresses the need for knowledge that might
help change birdwatchers’ behaviors. Therefore, we aimed at
understanding FOP’s moderator effects on the intentions of
Malaysian avitourists toward monitoring their behavior to
minimize negative behaviors. Such information can help protected
area managers estimate the probability of ecologically irresponsible
behavior at birdwatching sites and formulate operational strategies.

2.3 Theories and modeling

Scientists have requested more research that simultaneously
studies the ecological and social aspects Rodger et al., 2011. In
previous studies, PBMC was introduced as an extended version
of TPB that was applied to wildlife management in birdwatching
modeling among Malaysian avitourists toward birds (Jafarpour and
Ramkissoon, 2023, 2024). The wide use of TPB justifies its use as a
framework (Xu et al., 2022; Samdin et al., 2022). The PBMC showed
the association between physiological factors, namely, VO, Att,
PBC, PB, SNs, DNs, and IN, with conservation science in tourist
behavior. Ten hypotheses were defined, tested, and discussed
(Jafarpour and Ramkissoon, 2023, 2024).

In the present research, we developed TPB and CHM, which
were integrated into PBCM regarding disturbance behavior on
birds among Malaysian avitourists by influencing FOP as a
moderator in the constructs of the PBMC.

As Figure 1 illustrates, the six paths are between FOP and the
relationships between VO–IN, Att–IN, SNs–IN, DNs–IN, PB–IN,
and PBC–IN.

Drawing on the preceding discussion of the literature, we
propose the following:

• H1. FOP moderates the relationship between VO
and IN toward disturbance behavior on birds among
Malaysian birdwatchers.

• H2. FOP moderates the relationship between SNs
and IN toward disturbance behavior on birds among
Malaysian birdwatchers.

• H3. FOP moderates the relationship between DNs
and IN toward disturbance behavior on birds among
Malaysian birdwatchers.

• H4. FOP moderates the relationship between PB
and IN toward disturbance behavior on birds among
Malaysian birdwatchers.

• H5. FOP moderates the relationship between Att
and IN toward disturbance behavior on birds among
Malaysian birdwatchers.

• H6. FOP moderates the relationship between PBC
and IN toward disturbance behavior on birds among
Malaysian birdwatchers.

To develop a model to find the effects of FOP among Malaysian
avitourists, six hypotheses were tested. Moreover, IPMA of PBCM
adds an additional dimension to the analysis that considers the
latent variables’ average values. See the Methodology section.

IPMA, also known as a priority map analysis, importance–
performance matrix, or impact–performance map, is a useful
analytical method that expands the reported standard path
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coefficient estimate results by adding a dimension that considers
the average values of the latent variable scores (Ringle and Sarstedt,
2016). The idea of IPMA is to contrast the total effects of a
predictive variable that determines a target construct. To date,
IPMA has been increasingly used as an analytical technique
among researchers in several fields (Ringle and Sarstedt, 2016;
Schloderer et al., 2014), including tourism (Carranza et al., 2018;
Kucukergin and Gürlek, 2020; Fakfare and Manosuthi, 2023; Phu
et al., 2019). In the tourism literature, Carranza et al. (2018)
investigated the impacts of quality on satisfaction and customer
loyalty in the context of fast-food restaurants by implementing
IPMA. Their findings indicated that service quality is the most
valued element among three quality attributes (i.e., service quality,
food quality, and atmosphere), exhibited greater performance and
minor importance, and generated a high yield of satisfaction and
loyalty in fast-food restaurants. The IPMA can be taken into
account when the research goal is to prioritize variables of a certain
construct (Ringle and Sarstedt, 2016), and the technique has rarely
been utilized to investigate issues in the tourism object (Carranza
et al., 2018). In our research, we introduced the importance–
performance matrix to compare the predictors of PBMC toward
Malaysian avitourists on birds that have high importance and
performance for use in management strategies.

3 Methodology

The deductive method was employed in this study, where
appropriate theories are identified to develop a conceptual
framework, and the hypotheses are subsequently tested empirically.
A census technique was used; see the locations and dates for data
collection in Appendix. A quantitative approach, a field survey,
was used to collect data from respondents (N = 421). The target
population was all Malaysian birdwatchers who had, at least once,
experienced birdwatching. Structural equation modeling (SEM),
especially SmartPLS, a software program, was used to analyse the
data. Our PBCM model was based on Jafarpour and Ramkissoon’s
(2023) questionnaire. PBCM (Jafarpour and Ramkissoon, 2024) is
modeled based on their previous study. However, in the current
study, we aimed to achieve two main goals for better managing
PBCM. First, the effects of FOP on the relations in PBCM were
checked (Section 3.1). Then, IPMA was also done over PBCM
(Section 3.2).

3.1 Continuous moderator effects

The cause-and-effect relationship in a PLS path model implies
that exogenous latent variables affect endogenous latent variables
without any systematic influences from other variables. In many
instances, however, this assumption does not hold (Hair et al.,
2021). In this study, however, a continuous moderator variable
that affects the strength of one specific relationship between two
latent variables is assumed (Hair et al., 2021). However, moderators
may also change the direction of relationships. For example, a path
coefficient may be positive for those observations with high values
in the moderator variable, whereas the structural relationship is
negative for observations where this is not the case (Hair et al.,

2021). In both cases, this kind of heterogeneity, explained by
a continuous moderator variable, occurs when the relationship
between the latent variable is not constant but rather depends
on the values of the moderating variable (Hair et al., 2021). In
PLS-SEM, two approaches are usually employed to create the
interaction term. One is the product indicator approach. The
next one is the two-stage approach. When the exogenous latent
variable or the moderator variable has a formative measurement
model, researchers should use the two-stage approach to extend
the product indicator approach to formative measures by explicitly
using PLS-SEM’s advantage of estimating latent variable scores
(Henseler and Chin, 2010; Rigdon et al., 2010; Hair et al., 2021). The
two stages are as follows (Hair et al., 2021): Stage 1: The main effects
model is estimated without the interaction term to obtain the scores
of the latent variables. These are saved for further analysis in the
second stage. Stage 2: The latent variable scores of the exogenous
latent variable and moderator variable from Stage 1 are multiplied
to create a single-item measure used to measure the interaction
term. All other variables are represented by the means of single
items of latent variable scores from Stage 1. Henseler and Chin’s
(2010) simulation study on using these alternative approaches in
PLS-SEM shows that when prediction represents the major or
only purpose of an analysis, researchers should use the two-stage
approach. Six hypotheses were developed and mentioned in the
Literature Review section.

3.2 Importance-performance matrix
analyses (IPMA)

A key characteristic of the PLS-SEM method is the extraction
of latent variable scores. IPMA is useful in extracting the findings
of the basic PLS-SEM outcomes using the latent variable scores
(Fornell et al., 1996; Völckner et al., 2010). The extension builds
on the PLS-SEM estimates of the path model relationships
and adds dimensions to the analysis that consider the average
values of the latent variables. For a specific endogenous latent
variable representing a key target construct in the analysis, IPMA
constructs the structural model’s total effects (importance) and
the average values of the latent variable scores (performance) to
highlight significant areas for improving management activities
(or the specific focus of the model). More specifically, the results
permit the identification of determinants with relatively high
importance and relatively low performance. These are major areas
of improvement that can subsequently be addressed by marketing
or management activities. A basic PLS-SEM analysis identifies
the relative importance of constructs in the structural model by
extracting estimations of the direct, indirect, and total relationships.
IPMA extends these PLS-SEM results with another dimension,
which includes the actual performance of each construct.

Executing an IPMA first requires identifying a target construct.
To complete an IPMA of a particular target construct, the total
effects and the performance values are needed. The importance of
latent variables for an endogenous target construct—as analyzed
using an impotence–performance matrix—emerges from these
variables’ total effects. In PLS-SEM, the total effects are derived
from PLS path model estimation. We need to obtain the
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TABLE 1 Demographic characteristics of respondents.

Demographic
summary

Number of
respondents

(n = 421)

Valid
percentages (%)

Gender

Male 119 28.6

Female 302 71.4

Race

Malay 107 25.4

Chinese Malaysian 99 23.5

Indian Malaysian 172 40.9

Others 43 10.2

Age

Under 40 years old 171 41

Over 40 years old 250 59

performance values of the latent variables in the PLS path model.
To make the results comparable across different scales, we use
a performance scale of 0–100, where 0 represents the lowest
performance and 100 the highest performance. Rescaling the
latent variables to obtain index values requires the following
computations to be performed: Subtract the minimum possible
value of the latent variable’s scale (i.e., 1 for a scale of 1–7) from
an estimated data point and divide this data point by the difference
between the minimum and maximum data points of the latent
variable’s scale (i.e., 7 – 1 = 6 for a scale of 1–7):

Yi rescale = (Yi − Minsclae[Y])
Maxscale[y] − Minscale[y]

. 100

where Yi represents the ¡th data point (e.g., i = 5 concerning the
latent variable score of the fifth observation in the data set) of
a specific latent variable in the PLS path model (Anderson and
Fornell, 2000; Tenenhaus et al., 2005).

This procedure results in rescaled latent variable scores on
a scale of 0–100. The mean value of these scores of each latent
variable produces the index value of their performance (Hair et al.,
2021).

4 Results

The presented results are based on the comprehensive survey
of 421 Malaysian birdwatchers (respondents) conducted from July
2013 to August 2014, ∼ 13 months. The majority of respondents are
Indian Malaysians (40.9%), followed by Malays (25.4%), Chinese
Malaysians (23.5%), and other races who are residents of Malaysia
(10.2%). Regarding gender, more than two-thirds of respondents
(71.4%) are male, and the remaining (28.2%) are female. As for age,
the number of respondents older than 40 years is almost 1.5 times
that of respondents younger than 40 years old; see Table 1.

TABLE 2 Frequency of participation of respondents.

N Min Max Mean Std.
deviation

Frequency 421 1 365 19.83 36.389

Table 2 shows the descriptive statistics for FOP in the events
(see Appendix) by respondents. The birdwatchers had experienced
birdwatching at least once.

4.1 The effect of the FOP over PBCM

Initially, there were six hypotheses (H1, H2, H3, H4, H5, and
H6) developed to test whether the FOP in birdwatching moderated
the relationship between six predictor variables and intention
toward disturbance behavior on birds. For this purpose, it was
explored whether the frequency moderator exerted a significant
effect on the direct relationship between all six exogenous variables
(value orientation, attitude, subjective norms, descriptive norms,
past behavior and perceived behavioral control) and intention.
A two-step approach was used, which was discussed in the
methodology section. The bootstrapping procedure was run
with 421 cases and 500 samples. There is a need to refer to
the moderation interaction terms to interpret the moderation
results. Interaction terms should be referred to when interpreting
birdwatching events. Consider the following results and interaction
results. A moderation effect is significant when a relative interaction
term is statistically significant. Among the six interaction terms,
only two were statistically significant: the interaction between Att
and FOP on IN (t = 1.767, p = 0.078; p < 0.1), which is marginally
significant (p < 0.1), and the interaction between VO and FOP on
IN (t = 2.157, p = 0.03), which is significant at the 5% level (p
< 0.05).

The interaction term for the AT–IN relationship was negative,
indicating that FOP weakened the positive relationship between Att
and IN. This moderation reduced the original effect from 0.220
to 0.091 (i.e., a decrease of 0.129). This implies that the more
frequently birdwatchers participate in birdwatching events, the less
influence their attitudes have on their behavioral intentions.

In contrast, the interaction term between VO and IN was
positive, increasing the strength of the relationship. The effect size
increased from 0.619 to 0.778 (i.e., 0.619 + 0.159). This suggests
that frequent participation strengthens the effect of VO on IN
toward disturbance behaviors.

To sum up, the results demonstrated that FOP positively
moderated the relationship between value orientation and
intention and negatively moderated the relationship between
attitude and intention. Among the six hypotheses, only H1 and H5
were supported by the interaction effects:

- H1: FOP moderates the relationship between VO and IN (p
= 0.03)—accepted.

- H5: FOP moderates the relationship between Att and IN (p =
0.078)—marginally accepted.

See Table 3 for a summary of results.
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TABLE 3 Hypotheses and summary of the results for the moderating
effect of frequency of participation of birdwatchers in the events on the
relationship between predictors and intention toward disturbance
behavior on birds.

Hypotheses p-value Results

H1 Frequency moderates
VO → IN

0.078 Accepted (p <

0.05)

H2. Frequency moderates SN
→ IN

0.155 Rejected

H3 Frequency moderates
DN → IN

0.736 Rejected

H4 Frequency moderates PB
→ IN

0.399 Rejected

H5 Frequency moderates AT
→ IN

0.078 Marginally
accepted (p < 0.1)

H6 Frequency moderates
PBC → IN

0.003 Rejected

VO, value orientation; IN, intention; SN, subjective norm; DN, descriptive norm; PB, past
behavior; AT, attitude; PBC, perceived behavioral control.

The moderator model before bootstrapping, after
bootstrapping and the final moderator model are shown in
Figures 2–4, respectively.

Summarizing the moderator model results, the moderator role
of FOP in all defined relationships in the model of study was
explored. Our current research revealed evidence that highlighted
the importance of FOP (as an index for experience) in moderating
the relationship between VO and IN toward disturbance behavior
among respondents (p < 0.05) and shows the moderator role of
FOP between Att and IN (p < 0.1). The frequency of participation
does not moderate other defined relationships in the model
of study.

4.2 IPMA results

We present the IPMA results for the intentions toward
disturbance behaviors on birds among Malaysian birdwatchers. The
goal was to conduct an IPMA of the target construct IN. Before
running the analysis, the data were rescaled. The rescaling of the
latent variables and the index value computation are carried out
automatically by the SmartPLS software when rescaled indicator
data are used. The rescaled data was opened in SmartPLS. The
results from the rescaled data were needed for IPMA of the
target construct IN. Table 4 presents the results of the total effects
(importance) and index values (performance) used for the IPMA.
These data allow an IPMA representation to be created, as shown
in Figure 5.

As shown in Figure 5, the IPMA of intention revealed that
SNs were of primary importance for establishing intentions toward
target behaviors (disturbance behaviors on birds). In addition,
its performance was slightly above average when compared to
other constructs. VO was of slightly lower importance but still
high compared to other constructs (DNs, PBC, and Att) and had
the highest performance. DNs almost had a high effect if both
importance and performance were considered, rather than other
constructs, such as PB, which had very low performance, or PBC,

which had rather lower importance. By comparison, Att had little
relevance because it was of low importance and performance.
However, comparing previous analysis results, which show SNs
and DNs as the strongest predictors in the PBCM (Jafarpour and
Ramkissoon, 2024), this analysis showed that SNs (rather than
DNs) had high performance and importance. Although PB had
rather high importance, the performance was low. PBC had almost
high performance, and the importance was above average.

5 Discussions and conclusion on
findings (H1–H6)

PBCM is modeled based on previous studies by Jafarpour and
Ramkissoon (2023, 2024). In the current study, two main goals were
assessed on the PBCM. The effect of FOP and the IPMA on the
PBCM toward birdwatching on birds was checked.

Initially, six hypotheses are proposed and tested. This research
revealed evidence highlighting the importance of FOP (as an index
for experience) in moderating the relationship between VO and IN
toward disturbance behaviors among respondents. Two hypotheses
were accepted: H1 and H5. For H1, the frequency of participation
moderates the relationship between VO and IN toward disturbance
behavior on birds among respondents; it also shows the negative
and significant moderating influence of FOP between Att and IN.
Based on the operational definition of VO in our research, VOs
are an expression of basic beliefs providing a foundation for higher
order cognitions, such as attitudes and norms (Vaske et al., 2011).
To clarify, if one of the defined disturbance behaviors, such as
feeding birds, is considered a negative action, it seems that the
probability of not doing that behavior with FOP increases. Then
FOP shows a positive and significant moderating influence on
the relation between VO and IN. For H5, FOP moderates the
relationship between Att and IN toward disturbance behavior on
birds among Malaysian birdwatchers.

Based on its operational definition, in our study, attitude
is a psychological tendency expressed by evaluating a particular
behavior with some degree of favor or disfavor (Kuehn et al.,
2010). For example, if avitourists agree with the desired behavior,
such as feeding birds, approaching or trampling the nest of birds,
the probability of doing that behavior with FOP increases. Then
FOP shows a negative and significant moderating influence on the
relation between Att and IN. As a result, FOP has been included as
an additional moderator construct to expand PBCM between these
relationships. Moreover, studying the “dynamics” of attitudinal
changes among avitourists will help in designing strategies for
improving them as agents of conservation (Saha and Chakraborty,
2024).

Then policymakers can work on individuals’ Atts and VOs
of individuals, especially for people with more experience (FOP)
to stop their disturbing behaviors. Decision-makers, for example,
can work on the value orientations and attitudes of participants
toward approaching birds’ nests or trampling birds’ nests when
birding. The FOP can moderate the value orientations and
attitudes of Malaysian avitourists for not approaching, trampling,
or feeding birds. Based on the number of participants, level of
participation, and expenditures, avitourists are an important part
of wildlife watchers (Hvenegaard, 2002). FOP is a positive resource
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FIGURE 2

Structural model with moderating effects of frequency of participation before bootstrapping for behavioral intention toward disturbance behavior on
birds The numbers on paths between constructs have shown path coefficient, and the numbers on paths between constructs and items have shown
outer weight values before bootstrapping. The numbers in the circles have shown variances. The interaction terms between every main construct
and frequency are shown by VO * Frequency, DN * Frequency, PB * Frequency, PBC * Frequency, SN * Frequency, and AT * Frequency. VO, value
orientation; SN, subjective norms; DN, descriptive norms; PB, past behavior; AT, attitude; PBC, perceived behavioral control; IN, intention.

FIGURE 3

Structural model with moderating effects of frequency of participation after bootstrapping for Behavioral intention toward disturbance behavior on
birds. The numbers on paths between constructs show the t-value, and the numbers on paths between constructs and items show outer weight
values after bootstrapping. The interaction terms between every main construct and frequency have shown by VO * Frequency, DN * Frequency, PB *

Frequency, PBC * Frequency, SN * Frequency, and AT * Frequency. VO, value orientation; SN, subjective norms; DN, descriptive norms; PB, past
behavior; AT, attitude; PBC, perceived behavioral control; IN, intention.

that improves the value orientations and attitudes of Malaysian
participants for not doing disturbing behavior. Nevertheless, the
FOP cannot moderate other defined relationships in the PBCM.
Regarding other constructs (PBC, norms, and PB) in PBCM, FOP is
shown to not be effective. The repetition of desired behavior cannot
affect the relationships between PBC and IN, norms and IN, and PB
and PBC.

There was little information regarding the role of FOP in
the relationships in PBCM. However, we found the study by
Rosli et al. (2022) extends TPB with PBC as a moderator on
the Att, SNs, and behavioral IN. This article also emphasizes
the importance and implications of the TPB and CHM. To
conclude, the FOP can positively and significantly moderate the
value orientations and attitudes of Malaysian avitourists regarding

intention toward disturbance behaviors on birds. Saha and
Chakraborty (2024) survey how several experiences (FOP in our
research) in a birdwatching environment encourage birdwatchers
to familiarize themselves with ecologically responsible behavior.
Such experiences change one’s attitude toward the environment
(Saha and Chakraborty, 2024; Hunt and Harbor, 2019). The close
interaction with nature can result in a modification in values, which
people place a greater emphasis on sustainability and conservation
(Olivos-Jara and Aragones, 2014; Saha and Chakraborty, 2024).

Additionally, IPMA was also tested. IPMA is the contrast
of the total effects of a predictive variable that defines an
objective construct, with their average latent variable scores
indicating their performance (Fakfare and Manosuthi, 2023).
The IPMA assist researchers in prioritizing variables on other
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FIGURE 4

Final moderation results with significant paths for behavioral intention toward disturbance behavior on birds. AT * Frequency= interaction term
between attitude and frequency of participation; VO * Frequency, interaction term between value orientation and frequency of participation in the
events by respondents. VO, value orientation; SN, subjective norms; DN, descriptive norms; PB, past behavior; PBC, perceived behavioral control;
AT, attitude.

TABLE 4 Index values and total effects for the importance–performance
matrix results for the intention construct toward disturbance behavior on
birds among respondents.

Variable Importance (total
effect)

Performance (index
value)

ATT 0.095 15.849

DN 0.206 16.389

PB 0.255 15.137

PBC 0.155 17.103

SN 0.271 17.011

VO 0.220 17.496

ATT, attention; DN, descriptive norm; PB, past behavior; PBC, perceived behavioral control;
SN, subjective norm; VO, value orientation.

components or indicator levels in the measurement model to
develop a certain target construct (Schloderer et al., 2014).
Although various approaches, such as analyzing path coefficients
and their significance levels and asymmetric analysis, have
been implemented for categorizing and prioritizing indicators
in previous studies (Lee and Jan, 2018), these techniques have
restricted angles in terms of prioritization and implications
compared to IPMA. The previously mentioned methods cannot
fully assist in analyzing the importance and performance of the
identified variables (Ringle and Sarstedt, 2016).

A priority map analysis of PBMC showed that subjective norms
were of primary importance for establishing intentions toward
target disturbance behavior in birds. The performance of SN was
slightly above average when compared to other constructs (VOs,
DNs, PBC, and Att). SNs are perceptions of what important
people think about disturbance behavior (such as feeding or
trampling birds’ nests). Compared to VO, the variable has more
importance but less performance than VOs, which provides the

FIGURE 5

Importance–performance matrix analysis representation on
intention toward disturbance behavior on birds among respondents.
AT, attitude; PBC, perceived behavioral control; VO, value
orientation; DN, descriptive norms; SN, subjective norms; PB, past
behavior.

foundation for higher cognitive variables such as attitude. For
explanation, we could not find the resource for this explored
part that compared VOs’ and SNs’ performance, but regarding
their importance, it has previously been proved by Jafarpour
and Ramkissoon (2024). VO was of slightly lower importance
but still high compared to other constructs (DN, PBC, and Att)
and had the highest performance. VO’s importance in CHMs
was shown in previous studies (e.g., Moghimehfar et al., 2020;
Jafarpour and Ramkissoon, 2024). However, the Att had little
relevance because it was of low importance and performance
regarding the intentions toward disturbance behavior on birds.
There are examples in which social behavior models were used in
conservation science, highlighting how information about attitude
revealed a limited picture concerning the predictors of the target
behavior (Moghimehfar et al., 2020; St John et al., 2011). We
found that DNs almost had a high effect if both importance and
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performance were considered compared to PB, which had very low
performance, or PBC, which had rather lower importance. There
is a strong correlation between descriptive norms and behavioral
intention (Fornara et al., 2011; Göckeritz et al., 2010). A recent
study on disturbance behavior among Malaysian avitourists has
shown that, after SNs, DNs were the strongest predictors and
had the strongest effect on IN toward disturbance behavior on
birds (Jafarpour and Ramkissoon, 2024). We could not find the
resource for this explored portion that compared VOs’ and SNs’
performance regarding disturbance behavior on birds.

However, comparing previous analysis results, which show
subjective norms and descriptive norms as the strongest predictors
in the PBCM (Jafarpour and Ramkissoon, 2024), this analysis
showed that SNs (rather than DNs) had high performance
and importance. This result shows that SNs which are the
perception about what important people think a person should do
(Forward, 2009), have higher importance and performance than
DNs which are the perceptions about what people do (Forward,
2009). Although PB had rather high importance (Jafarpour and
Ramkissoon, 2024), the performance was low. PBC had an almost
high performance (Jafarpour and Ramkissoon, 2024), and the
importance was above average.

6 Significant implications of the
research

The influence of FOP as a moderator on the relationships in
the PBCM was assessed. Only two relationships were significant.
The We developed PBCM, and it includes integrated theories, TPB,
and CHM, as well as an assessment of the influence of FOP as
a moderator. The FOP was only significant on the relationship
between VO and IN and Att and IN. These findings can help
decision-makers and wildlife managers focus on participants’ VO,
which is an expression of avitourists’ basic beliefs, providing a
foundation for higher order cognitions, such as attitude.

Wildlife Value Orientations (WVOs) are conceptual
dispositions reflecting general thoughts about wildlife (Fulton
et al., 1996). WVOs predict behavioral intentions concerning
wildlife, attitudes toward wildlife species or issues, management
actions and conservation support, and the influence of ecological
information on landscape preference that are beneficial for wildlife
(Jacobs et al., 2022). Hence, WVOs inform more specific thoughts
and behaviors related to wildlife (Jacobs et al., 2022). One way to
understand people’s relationship with the environment, especially
wildlife, is to measure WVO (Morales-Nin et al., 2021). WVOs
affect the general support of biodiversity conservation (Fulton
et al., 1996; Manfredo et al., 2021b). It has been suggested that
wildlife management should be “tailored” to WVOs to influence
stakeholders’ attitudes. Then, an individual’s WVOs can have
a significant influence on their attitudes toward wildlife and its
management (Ehrhart et al., 2022).

To conclude the second part of this research, we present
and discuss IPMA results for the intentions toward disturbance
behaviors on birds among Malaysian birdwatchers. This analysis
adds another dimension for assessing tourist behavior. This second
dimension can help managers and tour operators focus more
on values rather than other predictors of PMCM regarding

avitourists to reduce disturbance behaviors on birds among
Malaysian avitourists.

7 Limitation

Despite the theoretically meaningful findings, the study has
some limitations. The individuals for this research were derived
from 421 Malaysian birdwatchers who participated in the events
(see Appendix) from March 2013 to August 2014 and cannot be
generalized to other countries because WVOs vary by country
(Jacobs et al., 2022). We explored and discussed this research
theoretically and practically, while the literature reviews for some
parts in this area were almost absent. We expanded the literature
review for future research.

8 Signpost for future research

Current threats to global biodiversity have led many scientists
to study the consequences of human-induced disruptions
on wildlife. These potential threats have already been well-
documented, and many conservation measures aim to reduce
their impact. However, disturbance induced by non-consumptive
leisure, such as birdwatching activity, has long been neglected.
This will require quantifying the effect of disturbance behavior
of non-consumptive leisure activities on wildlife and being able
to assess how adaptive management may mitigate the effects of
disturbance on wildlife. Such objectives will probably require
heavy work, but this kind of research is crucially needed if we
want to be able to combine legitimate non-consumptive human
leisure activity and wildlife, which is required for the sustainable
development of tourists in future (Ramkissoon, 2020, 2023a,b).
From the view of a signpost for future research, replicating this
research using samples from other countries could be a fruitful
attempt to confirm a robust conclusion of the findings.
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