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Preface

This Manual has been designed to provide methodological and operational guidelines for monitoring
visitors in natural areas. A pragmatic view of natural areas is adopted as those areas where open space
is a feature of the recreation setting. As such, the guidelines apply to a variety of tenure-independent

areas including national parks, state forests, nature reserves, local government parks, and many other

types of land tenure.

The need to incorporate information on visitors in natural-area management is now recognised as an
imperative; however, little reliable visitor data are available. This Manual arose from the need identified
by various natural resource and land management agencies to improve the way in which the planning
and management of recreation is carried out in natural areas. The development of this Manual was
funded by the Australian Research Council (ARC), and several state government agencies including the
Queensland Parks and Wildlife Service (QPWS), the New South Wales National Parks and Wildlife
Service, and Sport and Recreation Queensland. The project was based in the School of Natural and

Rural Systems Management, at the University of Queensland (UQ), Gatton, from 2000-2002.

The Visitor Monitoring System presented in this Manual serves as a best-practice benchmark for
monitoring visitor use and visitor behaviour. The system recognises that no single data collection
method or group of methods are universally applicable for all purposes of data collection. Rather, the
approach taken has been to specify standardised methodological guidelines for a variety of data
collection methods, and the outputs to be produced. This is essential for maintaining data consistency
and compatibility across land tenures. Natural resource and land management agencies can then
design data collection programs that best meet individual needs and circumstances, while retaining data
comparability. Such flexibility in the system is important to accommodate the diversity of natural area

resources, visitation patterns, staffing levels, and management practices across land tenures.

LOUISE HORNEMAN, BOB BEETON, MARC HOCKINGS

December 2002
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PART 1: INTRODUCTION

This Manual has been designed to provide standard guidelines for monitoring visitors in natural areas.
Recreation occurs in many settings that have varying levels of naturalness, which can be expressed in a
variety of forms ranging from completely wild, to partly natural, to modified-natural. For the purpose of
this Manual, a pragmatic definition of naturalness is adopted. Natural areas are defined as those areas
where open space is a feature of the setting. As such, the guidelines apply to a variety of tenure-
independent areas including national parks, state forests, local government parks, and many other types

of land tenure.

1.1 Managing Natural Areas: Balancing Dual Responsibilities

Natural areas in Australia are faced with increasing pressures from rising recreation demand (Bramley
1996; Charters 1996; Gabriel 1996). These areas provide multiple benefits to the community including
the conservation of biological diversity, ecosystem services, and the provision of recreation and tourism
opportunities. Traditional natural area management focused on the natural and cultural resource as the
central element in the management process; however, this view has been challenged in several
international and national reviews (e.g. New South Wales National Parks and Wildlife Service 1997;
New South Wales National Parks and Wildlife Service 1998; British Columbia’s Park Legacy Panel
1998; Environmental Protection Agency, Queensland Parks and Wildlife Service 1999; New South
Wales National Parks and Wildlife Service 2000; Parks Canada 2000; Environmental Protection Agency,
Queensland Parks and Wildlife Service 2001). More recently, the importance of monitoring visitor use is
reflected in the need to address international and national reporting requirements (e.g. Montreal
Protocol for Forests, World Heritage Reporting, State of the Parks Reporting), which are becoming

increasingly important.

The need to incorporate information on visitors is now recognised as a management imperative,
however, little reliable visitor data exist (Veal 1991; Victorian National Park Service 1996). For many
areas, visitor numbers are the only data available (Blamey 1995), and even these data are notoriously
unreliable. While independent visitor monitoring studies have been undertaken by various government
agencies managing different land tenures, the work has been ad hoc and thus lacks an overarching

framework for integrating the information into management and decision-making processes.

The need to collect more reliable visitor data for planning and management purposes is supported in
many discussions of natural area management. In a review of visitor monitoring by the Queensland
Parks and Wildlife Service during the mid-1980s, Harris (1985: 10-11) identified the following problems

with data collection:
= statistical data collection is non-standardised,
» staff do not have adequate access to visitor data,
= visitor data are not responsive to practical requirements,
» data collected lacks a theoretical foundation,
= analysis is descriptive and non-interpretive,
= data are not centrally collated, analysed or stored, and

» data are usually not readily available for further analysis or research.
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More recently, the need to improve the collection of visitor data in protected areas’ across Australia and
New Zealand was endorsed by the Australian and New Zealand Environmental Conservation Council

(ANZECC) (Victorian National Park Service 1996).
In reviewing the national data standards for protected areas, the report to ANZECC found that:

*  no system for the collection of visitor data is in place nationally,
= no systemised methodology is in place, and

»  no state or territory was able to produce state-level data other than visitor numbers.

Since the report to ANZECC, several state natural resource and land management government
agencies have begun to develop visitor-monitoring manuals (e.g. Department of Conservation and Land
Management 2000; Northern Territory National Parks and Wildlife Commission 2001). The rising
importance of visitor monitoring is further reflected in several collaborative projects between universities
and natural resource and land management agencies to develop standard guidelines for visitor
monitoring (e.g. Archer and Griffin 2002, Wilson et. al 2002; Moscardo and Ormsby (In Press)).

1.2  Visitor Monitoring: Bridging the Gap

To address deficiencies in visitor monitoring a collaborative SPIRT (Strategic Partnerships with Industry
Research and Training) project, was funded by the Australian Research Council (ARC), and several
state government agencies including the New South Wales National Parks and Wildlife Service (NSW
NPWS), the Queensland Parks and Wildlife Service (QPWS) and Sport and Recreation Queensland
(SRQ). The project was based in the School of Natural and Rural Systems Management, at the
University of Queensland (UQ), Gatton from 2000-2002. The research team was lead by Dr. Louise

Horneman, Associate Professor Bob Beeton, and Dr. Marc Hockings.

The aims of the collaborative project were:

1. to develop, test and validate a standardised methodology for collecting information about the

different types of visitors to natural areas; and
2. to demonstrate how a wider understanding of visitor attributes can contribute to more
sophisticated and effective planning and management of natural areas.
Several outcomes from the project were produced, including:
1. a properly tested, validated, and standardised methodology for the collection and analysis of
visitor data;
2. amanual providing operational and methodological guidelines;

3. a blueprint for a database to be constructed from aggregated surveys which will allow the

comparison of individual areas to regional, state or national baselines;
4. adescription of the types of visitors to natural areas; and

5. a demonstration of how better knowledge of visitor expectations and attributes can contribute

to management without compromising conservation objectives and values.

" The World Conservation Union (IUCN) (1994) defines a protected area as an area of land and/or sea especially
dedicated to the protection and maintenance of biological diversity, and of natural and associated cultural resources,
and managed through legal or other effective means.
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1.3  Objectives of the Manual

The purpose of this Manual is to provide methodological and operational guidelines for monitoring

visitors in a diverse range of natural areas. Specifically, the objectives of the Manual are:

1. to provide a tool-kit of methods for monitoring visitor numbers and surveying visitor behaviour

that caters for the diversity of natural areas;
2. to specify standard guidelines for data collection, analysis, and reporting; and

3. to provide data that are compatible and comparable across various temporal intervals (e.g.
monthly, quarterly, annually), spatial scales (e.g. local, regional, state), and land tenures (e.g.

national parks, state forests, regional parks, community and council parks).

1.4 The Visitor Monitoring System

The Visitor Monitoring System (VMS) presented in this Manual serves as a best-practice benchmark for
monitoring visitors to natural areas. The methodological guidelines have been designed to collect data
from visitors who are actually visiting the area in question. The guidelines do not apply to visitor studies
that are aimed at the non-visiting population or general community. The visitor monitoring system has

two components (Figure 1):
1. Visitor Use (numbers), and

2. Visitor Surveys.

The visitor monitoring system provides a methodological blueprint for monitoring visitor use (Part 2) and
visitor behaviour (Part 3) across a diversity of natural areas. While the visitor monitoring system is
based on a standardised set of methodological guidelines, the system recognises that no single data
collection method or group of methods are universally applicable for all purposes of data collection.
Rather, the approach taken is to specify the methodological guidelines for a variety of data collection
methods, and the outputs to be produced. This is essential for maintaining data consistency and
comparability across various jurisdictions and land tenures. Land management agencies can then
design data collection programs that best meet individual needs and circumstances, while retaining data
comparability. Such flexibility in the visitor monitoring system is necessary to accommodate the wide
diversity of natural area resources, visitation patterns, staffing levels and managerial styles across the

different land tenures.
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Figure 1 The visitor monitoring system
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PART 2: GUIDELINES FOR ESTIMATING
VISITOR USE

2.1 Introduction

This section details the methodological guidelines for estimating visitor use (numbers) in natural areas
(see Figure 2). The section begins by emphasising the importance of adopting standard measurement
units for comparing data across various spatial and temporal scales. An eight-step process for
monitoring visitor use is then presented. The eight-step process highlights key principles and standard

data collection protocols for developing a visitor use monitoring program.

2.2 Standardising Measurement Units

To compare visitor numbers over time and between sites, a standard set of measurement units must be
adopted. The standard measurement units proposed by the Australian and New Zealand Environment
and Conservation Council (ANZECC) for protected areas are recommended (Victorian National Park
Service 1996: 3). Several protected area agencies in Australia, the South Australian Parks and Wildlife
Service, the Northern Territory Parks and Wildlife Commission, and the Tasmanian Parks and Wildlife
Service, have adopted the ANZECC standard measures for estimating visitor numbers. These

measures incorporate both purpose and duration of visit:

the person entry occurs whenever a person enters an area for any purpose;

the person visit occurs when a person visits an area for the first time on any given day
or on the first day of the stay for the purpose of participating in related activities;

the person visit-day occurs when a person stays in an area for a day or part day, each
day the person stays counts as an additional person-visit-day; and

the person visit-hour is used for visits to areas where the person cannot stay overnight
but where different lengths of stay, ranging from minutes to hours, can be significant to

management.

2.3 The Visitor Use Monitoring Process

To estimate visitor use, a monitoring process has been designed which incorporates three phases: (1)
Preliminary Phase, (2) Program Development Phase, and (3) Data Analysis and Reporting Phase
(Figure 2). The monitoring process follows key principles of visitor monitoring to assist in the design of a

visitor-monitoring program.

2.3.1 Phase 1: Preliminary Design Considerations

2.3.1.1 Step 1: Clearly define the rationale for data collection

The first step in the preliminary design phase is to clearly define the rationale for visitor monitoring. The
monitoring of visitor use should not be undertaken for its own sake. The rationale or reason for
investing in visitor data needs to be clearly stated and targeted to data sets. Once the rationale for
collecting data has been defined and reviewed, the objectives for monitoring can then be developed.
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PHASE
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Figure 2 Guidelines for estimating visitor use
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2.3.1.2 Step 2: Determine objectives of monitoring visitor use

The second step is to clearly state the objectives or reasons for monitoring visitor use. The objectives
may be very general, for example, to measure the total number of visitors to a particular area over a
specified time period, or they may be very specific, for example, to measure the number of visitors who
use a particular walking track over a specified time period. The nature of the research objectives will

influence the design of the visitor-monitoring program.

2.3.1.3 Step 3: Familiarise yourself with the area

The third step in visitor monitoring is to become familiar with the patterns of visitor use in the area in
question. The following tasks need to be undertaken:

* map the area indicating the main access points, key natural features and visitor attractions,
recreation sites and facilities, as well as any undeveloped areas where known visitor activity is
occurring;

= Jist and name all the sites and recreation opportunities (the products of setting and activity

combinations where each combination of recreation activity and setting constitutes a different

recreation opportunity) that the area has to offer and briefly summarise what is known about

patterns of use for each site; and

»  consult staff and other individuals who have local knowledge about visitor use and record their

views and opinions.

In this step, utilise all available information sources to compile as accurate a picture of visitor use as

practicable. An outcome of this step is to develop an understanding of:
= how, when and why visitation is taking place in the area;
= the special attributes and qualities of the area; and
*  any special seasonal use characteristics.

Having completed the third step, check whether the objectives for monitoring visitor use undertaken in

Step 2 need refining or adjusting.

2.3.1.4 Step 4: Design a sampling plan

Accurate visitor data begin with a well designed sample plan. The aim of the sampling plan is to obtain a
representative sample of visitors. The sampling plan should be documented to provide a standard level
of consistency and reliability, allowing for comparisons to be made over time. The sampling plan should
be filed, and included in the visitor monitoring report (section 2.3.3.1) for reference purposes. The

design of a sampling plan will involve the following tasks:
= Define the sampling objectives (or reasons) for collecting visitor use data.

= If resources (e.g. staffing, funding, time) are limited, objectives may need to be prioritised. One
method of prioritising objectives is to develop a three- to five-year sampling plan that specifies

the groups, locations, and which year and season, if seasonality is an issue, are to be sampled.

= Using the map developed in Step 3, overlay spatial patterns of use by consulting staff and

relevant individuals who have local knowledge of visitor use.
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= The population, sample, sampling frame, and sampling unit then need to be defined:

Population is determined by what you are intending to measure. In most cases,
the population will be the number of visitors in a specified time period. For

example, the population may be all visitors to an area, or visitors who have a

particular attribute.

Sample is a subset of the population that is used to generalise to the population as

a whole. To generalise findings, the sample must be representative of the

population.

Sampling frame is the complete list of all possible sampling units in the population
of interest from which the sample is drawn. In most cases, the sampling frame will

consist of the time period for which visitor use estimates are needed.

Sampling unit is defined by the objects of study. The sum total of all the units is
called the sample. For example, if you want to describe the average number of
visitors using a particular walking track over a particular time frame, the sampling

unit is person visits per hour or day (see section 2.2).

= The next task is to select the sampling method. Sampling methods are usually divided into two

broad types: probability and nonprobability:

Probability Sampling provides a statistical basis for saying that a sample is
representative of the population. In probability sampling every unit of the target
population has a known, non-zero probability of being included in the sample. In
probability sampling, the theory of probability allows the researcher to calculate the
nature and extent of any biases in the estimate and to determine what variation in
the estimate is due to the sampling procedure. The most common probability
sampling methods include simple random sampling, stratified random sampling,

systematic sampling, and cluster sampling (Table 1).

Nonprobability Sampling involves samples which are chosen based on
judgment regarding the characteristics of the target population and the needs of the
research. With nonprobability sampling, some units of the population have a
greater chance of being selected than others. Nonprobability sampling methods
should only be used when sampling frames are unavailable or the size of the
population cannot be calculated. Nonprobability sampling methods include
convenience sampling, purposive sampling, quota sampling, and snowball

sampling (Table 1).

A brief description of each probability and nonprobability sampling method and a
summary of each method's strengths and weakness is presented in Table 1. A

more detailed description of each sampling method is presented in Appendix |.

For a more comprehensive review of sampling methods see Kish (1965), Henry
(1983), Fink (1995), Babbie (1990), Bouma (2000), Burns and Bush (2000), and
Malhotra et. al (2002).
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Table 1 Probability and nonprobability sampling methods

Description

Strengths

Weaknesses

Probability Sampling
Simple random sampling

The probability of being selected from
the sample frame is known and every
unit has an equal chance of selection

Stratified random sampling

The study population is grouped
according to meaningful strata or
characteristics

Elements are selected from each
stratum by a random procedure

Systematic sampling

The sample is chosen by selecting a
random starting point and then
selecting every kth element in
succession from the sampling frame

The sampling interval, k, is
determined by dividing the population
size by the desired sample size

Cluster sampling

Natural groups or clusters are
sampled, with members of each
selected group sub-sampled
afterward

Nonprobability Sampling

Convenience sampling

Use of a group of individuals or units
that is readily available

The selection of the place and,
consequently, potential respondents
is subjective rather than objective

Purposive sampling

Judgement is used to identify which
sampling unit to choose from

Those that best meet the purpose of
the study are selected
Quota sampling

The population is divided into sub-
groups

Quota samples rely on key
characteristics to  define  the
composition of the sample

Snowball sampling

Previously identified members
identify other members of the
population

Easily understood; results are

projectable to target population; most
efficient when populations are
geographically concentrated

Includes all important subpopulations;
precision; cost effective

Can increase representativeness:
easier to implement than simple
random sampling; sampling frame not
necessary

Easy to implement; cost effective

Least expensive; least time
consuming; most convenient

Low cost; convenient; time efficient

Sample can be controlled for certain
characteristics; useful when detailed
demographic  profiles  of  the
population to be sampled exists

Can estimate rare characteristics;
suitable for researching specialised
populations

Difficult to construct sampling frame;
expensive, low  precision; no
assurance of representativeness

Difficult to select relevant stratification
variables; not feasible to stratify on
many variables; expensive

Can reduce representativeness
because the population is divided into
groups before the sample is selected;
subject to sample bias if repetition is
a natural component of the sampling
frame (e.g. ranking, sorting)

Imprecise; difficult to compute and
interpret results

Selection bias; sample not
representative; lacks generalisability

Generalisation of results not possible;
subjective

Selection bias; no assurance of
representativeness

Time consuming; no assurance of
representativeness
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= The next task is to determine an appropriate sample size. This is one of the most critical steps
in designing the sampling plan. The determination of an adequate sample size involves making

trade-offs among the following criteria:
= the importance of the decision,
= the nature of the research,
= the number of variables,
= the nature of the analysis,
= sample sizes used in similar studies,
= resource constraints (e.g. staffing, time, budget),
= the degree of accuracy (or confidence) required for the sample, and

= the degree of error that can be tolerated in count estimates.

The determination of an adequate sample size should also take into consideration the rationale

for collecting visitor data (step 1) and the objectives for monitoring visitor use (step 2).

2.3.1.5 Step 5: Review alternative methods for monitoring visitor use

Having designed the sampling plan, the next step is to select the most suitable measurement

techniques for monitoring visitor use. A variety of methods are available to estimate visitor use. The

methods are grouped into five main types:
1. vehicle and pedestrian traffic counters,
2. permit and registration systems,
3. photographic devices,
4. personal observation, and
5. secondary sources.
A description of each method, their strengths and weaknesses, where they can be used, and sampling

considerations is presented below. This is followed by a discussion of the key criteria that need to be

considered when selecting the most appropriate method.

1. Vehicle and Pedestrian Traffic Counters

Description

Counters record the passing of objects, including vehicular and pedestrian traffic. Counters can be used
in a variety of locations such as roads, walking tracks, rivers, or any area where a visitor must pass a
given point. Counters may also be used to measure the use of a facility (e.g. door counters on toilets) or
resource (e.g. the amount of water consumed for toilets and showers). A variety of traffic counting
techniques are available to estimate visitor numbers (for a comprehensive review see Hornback and
Eagles 1999). The advantages and disadvantages of vehicle and pedestrian traffic counters are

presented in Table 2.
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Table 2 Advantages and disadvantages of vehicle and pedestrian traffic counters

Advantages Disadvantages

Installation costs are relatively low Tend to be subject to vandalism (if visible)
Easy to operate Can be weather sensitive

Automation makes counters efficient When used alone, counters provide limited data

Require small components of staff time

Where Vehicle and Pedestrian Traffic Counters Can Be Used

Counters work most effectively in areas that have formal access (by road, walking track) and contain a
limited number of access points. If there are many access points, more counters will be needed or one

counter will have to be rotated. The data reported from rotated counters become estimates based on

partial counts.

When counting vehicular traffic on roads, the counter should be located at the entrance to the site.
Counters should not be located where vehicles are likely to stop or turn sharply. Traffic counters are not

effective in areas where visitors enter and leave the area multiple times (e.g. campgrounds).

When counting pedestrian traffic, the counter should be located far enough along the track to avoid
visitors who are ‘looking’ but not walking. The counter should be located on a narrow section of the

track where visitors pass by in single file. Counters should not be located where it is likely visitors may

stop and rest (e.g. scenic areas).

Building on the information that was compiled in step 3, the following factors should be considered

before positioning traffic and pedestrian counters:
= think of the visitors, their visits, how they travel to the area, and patterns of use in the area,

= compile detailed and accurate information about visitor use to determine the most cost effective

site(s) where counters should be placed,
=  assess the relationships between areas of use, and

= estimate relative volume of traffic for sites with multiple entrances and exits.

Sampling Considerations for Vehicle and Pedestrian Counters

All vehicle and pedestrian counters should be calibrated to check the relationship between the counter
recording and actual counts. The purpose of calibration is to determine the level of accuracy between
recorded counts and actual counts. Any possible recording error can then be factored into recorded
counts to produce a more reliable and accurate estimate of use. In most cases, calibration is a relatively
simple task. For instance, to check that a counter on a toilet door is providing correct readings, open
and shut the door for a set number of times, and then check to see whether the counter has recorded an

accurate count. Counters should be calibrated on a regular basis (e.g. six monthly).

1
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To calibrate vehicle traffic counters an extra step is required. While the principles discussed above
equally apply to vehicle traffic counters, conversion factors also need to be calculated to estimate
average vehicle occupancy rates (AVOR). The purpose of calibrating vehicle traffic counters is to derive
a number (or conversion factor) by which a traffic counter reading can be multiplied to give the number
of visitors to a site. The conversion factor represents the number of visitors per count. The aims of a

vehicle counter calibration survey are:

to determine seasonal variation in visitation;

= to determine recreation visitors per vehicle;
= to determine an average conversion factor; and
= to detect any errors in counters.

Vehicle counter calibration surveys should be undertaken to derive correct conversion factors for each
area in question. For those areas where seasonality effects visitation, conversion factors need to be
determined and used on a seasonal basis. Calibration surveys return a conversion factor for a
‘snapshot’ period, normally three days. That snapshot period should be typical of the month or season
to which the conversion factor will be applied. If a three-day snapshot period is chosen, for
convenience, the days should be consecutive and take in one weekend day. Unless a significant change

in use patterns is observed, conversion factors need only be calculated every 12 months.

2. Permit and Registration Systems

Description

Permit and registration systems are one of the few methods that provide a direct measure of visitor use.

Permit systems generally fulfil three objectives:
1. toregulate use,
2. to provide a contact point for visitors, and
3. to provide information on visitor use.

Permit and registration systems are commonly used at campgrounds, at the beginning of walking tracks,

and visitor centres. The advantages and disadvantages of permit and registration systems are

presented in Table 3.

Table 3 Advantages and disadvantages of permit and registration systems

Advantages Disadvantages
Provide an accurate record of permitted activity Cannot estimate total visitor numbers
Provide additional data aside from numbers Do not provide data on frequency of visit

Little additional cost if a system of permits and Accuracy is dependent on compliance rate

registration is already in place
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Where permits can be used

Aside from collecting visitor-use data, permit systems allow for special regulation of use in

circumstances where special management controls apply. These circumstances typically arise when

there is a need to:
=  minimise impacts,
= maintain use levels within servicing capacities, and

= control large or special groups who may disrupt the enjoyment of other visitors.

Sampling Considerations

While permits generally provide an accurate and reliable measure of specialised visitor use, an
understanding of what the permit is measuring, and of actual compliance rates is necessary before

analysing and interpreting permit and registration data.

3. Photographic Devices

Description

Advances in technology have meant that a variety of photographic devices now exist for monitoring
visitor use (e.g. 35mm cameras, video cameras, and digital cameras). Photographic devices estimate
visitor use by photographing the area in question. The pictures are then examined to estimate use at
the site. A variety of visitor data including the number of individual visits, group size, and activity
participation may be observed with photographic devices. The advantages and disadvantages of

photographic devices is presented in Table 4.

Table 4 Advantages and disadvantages of photographic devices

Advantages Disadvantages

Appropriate method in low-use areas May be subject to vandalism
Provides information in addition to visitor numbers  Data will be inaccurate if not systematic

Useful in settings where groups congregate Equipment can be difficult to install and operate

Where Photographic Devices Can Be Used

It is important that the privacy of visitors be respected when positioning photographic devices. For
example, visitors should not be photographed in the privacy of their campsite. The site must be small
enough and open enough so that all visitors fit into the view of photographic equipment. Furthermore,
the site must contain a suitable location for mounting the device. The density of foliage and distance of
the equipment from visitors also needs to be considered. The view should not be obscured, and the
viewing distance should be close enough to record the desirable visitor information. If considering the

use of photographic devices, it is necessary to obtain ethical approval to a recognised current standard.
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Sampling Considerations

The field view of photographic devices is generally fixed. This means that the relationship between use
within the field of view and in the balance of the site should be known. Because photographic devices
sample use at discrete points in time, no record of use between photographs is available. Photographic

frequencies need to be higher where use is changing rapidly.

4. Personal Observation

Description

In areas where there are multiple or uncontrolled entrances, personal observation can be a very
effective method for estimating use as observers do not have to stay at one specific place. Collecting
visitor data through observation is a popular technique because it is can be incorporated into existing
duties when convenient (e.g. patrols), making it a cheap and easy method of data collection. Although
this technique is often used, it is usually done incorrectly because observations are not systematic.
However, the usefulness of data collected through observation should not be underestimated.
Depending on an area’s characteristics, additional visitor information such as group size, activity
participation, and some observable socio-demographic characteristics (e.g. gender) can often be
obtained. The advantages and disadvantages of personal observation are presented in Table 5.

Table 5 Advantages and disadvantages of personal observation

Advantages Disadvantages

Useful in areas where other systems will not work ~ Counts will be inaccurate if not systematic
Can provide data aside from visitor numbers Observation requires considerable personnel time

Can be incorporated into existing duties No cost reductions for counts in future years

Where Personal Observation Can Be Used

The observer must adhere to a predetermined sampling plan. The sampling plan should specify when,
where, by whom, and how the data are to be collected. During the sample period, the observer should

not influence or disturb visitor use behaviour.
Sampling Considerations

Because there is no way of estimating errors using personal observation, a set of sampling rules and

observational training notes and techniques are the best methods for minimising observer bias and
error.
5. Secondary Sources

Description

Information on visitation to the area in question that is collected for other purposes may be useful for

estimating use. Examples of local activities that may record visitor numbers include:

= transport authorities or companies (e.g. railways, airports, coaches),
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accommodation establishments (e.g. caravan parks, motels, hotels, resorts),

= tourist information centres,
= government authorities (e.g. Departments of Main Roads), and
= commercial operators (e.g. guided tours, kiosks).

While such data may include activity data that are not related to the area in question, there may be ways
to make adjustments that will provide an indication of the proportion that has the area in question as a

destination. The advantages and disadvantages of secondary sources are presented in Table 6.

Table 6 Advantages and disadvantages of secondary sources

Advantages Disadvantages

Cost-effective means for estimating visitor use May be biased

When used with other methods, provides an Because of the confidential nature of much
opportunity for triangulating visitor data secondary and, in particular, commercial data,
some sources may be difficult to obtain

May be poorly maintained, and therefore provide

an inaccurate account of visitation

Where Secondary Sources Can Be Used

Secondary sources such as information collected by commercial tour operators using the area can often
provide useful visitor information. For example, information collected by tour operators may include

visitor use of kiosks, accommodation, equipment hire, and guided tours.

Sampling considerations

Sampling issues may become relevant if secondary sources are used to predict aspects of visitor use
not directly related to the secondary data. Where direct visitor-use data are not available, relationships

between secondary measures and actual use need to be determined.

2.3.1.6 Step 6: Select the most appropriate method(s)

The choice of method is a critical decision in the data collection process. The decision is seldom easy
as there are many factors to consider. Past research has demonstrated that several important factors

need to be considered before selecting and implementing data collection techniques. These factors

include:
1. the amount of time and effort required to implement the technique;
2. the initial cost of purchasing and installing the equipment;
3. the future maintenance costs;
4. the reliability of data collected, and

5. the level of visitor imposition.
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2.3.2 Phase 2: Program Development

2.3.2.1 Step 7: Design a visitor use monitoring program

The visitor use monitoring program specifies the guidelines and procedures that need to be followed
when collecting data for estimating visitor use. The resulting plan sets out the protocols that need to be

adhered to ensure data comparability and consistency. The visitor use monitoring program needs to

specify the following:
= what data are to be collected,
* where the data are to be collected,
= when the data are to be collected,
= whois to collect the data (staff responsibilities), and

= what happens to the data once collected (data processing and reporting).

2.3.3 Phase 3: Data Analysis and Reporting

2.3.3.1 Step 8: Data preparation, analysis, reporting and storage

The data preparation process involves data editing and data entry. The purpose of data editing is to
make sure that data collection forms have been filled out properly and completely, with the objective of

increasing accuracy and precision. Editing is an extremely tedious and time-consuming task, however,

it is an important step in the data preparation stage.

Once the data have been edited, the next step is data entry. Data entry refers to the process of
converting information from a form that cannot be read by a computer to a form that can be read by a
computer. This process requires a data entry device and a storage medium. A Visitor Data System
(VDS), adopted by the New South Wales National Parks and Wildlife Service and Parks Australia,
originally developed by the South Australian Parks and Wildlife Service, has been recommended for
adoption as a state-wide database across New South Wales and Queensland. At present, the Visitor
Data System has been designed to store, analyse and generate reports for manual and digital traffic
counter data. This system provides a range of options for output (e.g. tabulated data and graphics such
as bar and pie charts) that are satisfactory for management reporting on visitor use of natural areas.
For more information, refer to the Visitor Data System Training Manual (New South Wales National
Parks and Wildlife Service and Environment Australia 2002). Alternatively, data can be entered into

standard data analysis software such as Microsoft Excel for simple reporting purposes.

A competent data entry operator should be employed to enter the visitor use data. Data are generally
entered directly from the data collection forms. However, recent technological advances in data entry,

such as optical scanning, have significantly reduced the personnel time required for data entry.

Once the data have been entered, the data need to be verified. Data verification involves checking the
data entered against the raw data to identify any errors that may have occurred during the data entry
process. |f electronic scanning devices are used to enter the data, data verification involves a cross

check of the scanned data against the raw data.
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The analysis of visitor use data. should initially involve tabulation of the data. Data tabulation can be
done using a variety of software mediums from simple reporting using Microsoft Excel, to more
sophisticated analytical databases such as the Visitor Data System. A common and simple approach
used to tabulate visitor use data is frequency distribution. A frequency distribution organises data into
classes, or groups of values (e.g. weekly, monthly, quarterly visitation data), and shows the number of
observations from the data set that falls into each of the classes. For reporting purposes, frequency

distribution is typically displayed as a histogram.

When time series data (or data collected over time) are involved, and establishing the validity of trends
is an issue, data analysis goes beyond visual reporting to more sophisticated statistical analysis. In
such cases, a statistician should be consulted during the design of the data collection program and
during the analysis stage. There are a variety of modern software packages available that allow
statistical tests to be applied to both trend data and comparative data (e.g. SPSS (Statistical Package
for the Social Sciences) and SAS (Statistical Analysis System)). Sophisticated statistical packages such

as these have internet sites that can be accessed for a variety of information.

When analysis is complete, the final task is to ensure that the data are appropriately warehoused. Data
warehousing involves adding the data to a central database (such as the Visitor Data System), storing
the data on site in electronic and physical form, and also storing any reports that have been generated.
Best practice requires that all data acquired, and physical reports generated, be recorded in a meta-
database which catalogues information relating to the data collection process (e.g. data collection site,
name(s) of data collectors, sampling plan, dates etc.). It is essential that clear notes, comments and
notations are recorded in the meta-database and with materials that are lodged or stored. In the case of
electronic data, the software program including type and version should be written in permanent ink on
the media. Over time, it is good practice to occasionally re-transform the data from an old format to a
more updated analytical and reporting format. Modern electronic storage systems generally have a life

of approximately five years. It is therefore recommended that all visitor data be re-transformed at least

every five years.
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PART 3: GUIDELINES FOR VISITOR SURVEYS

3.1 Introduction

This section details the methodological guidelines for conducting visitor surveys in natural areas. A
visitor survey process is presented which incorporates four phases: (1) Questionnaire Development
Phase, (2) Sample Design Phase, (3) Execution Phase, and (4) Data Analysis and Reporting Phase.

The section concludes with a discussion on ethical considerations in survey research.

3.2 The Visitor Survey Process

3.2.1 Phase 1: Questionnaire Development

This phase involves a series of steps for designing a questionnaire (Figure 3). The first step determines
the survey objectives, resources and constraints; this is followed by a review and comparison of the
main modes of data collection. The next step determines the survey questions, including wording and
format, then layout and flow of the questionnaire are established and evaluated. Before preparing the

final copy, the questionnaire is pre-tested to check for any construction and administration defects.

3.2.1.1 Step 1: Define survey objectives, resources and constraints

The first step in constructing a visitor survey is to clearly define the research objectives, resources and
constraints that will guide the overall design of the survey instrument. Survey objectives should be
stated as clearly and precisely as possible. The objectives are the reasons for undertaking the survey.
The research objectives may be of a general nature, for example, to develop a profile of visitors to a
particular natural area (e.g. national park), or of a specific nature, for example, to develop a profile of

visitors who use a particular section of a natural area (e.g. developed sites versus undeveloped sites).

During this step it is important to identify resource constraints (e.g. budget, staff, and time available)
versus information needs. The resources that are available to administer a visitor survey will also have
an influence on the mode of data collection that is most appropriate or suitable. A plan should be
developed that indicates the budget, staff, and time available for each step in the survey process.

3‘.2.1.2 Step 2: Review methods of data collection

Research methods can be divided into two broad categories:

Quantitative research is a research methodology that seeks to quantify the data and,

typically, applies some form of statistical analysis;

Qualitative research is an unstructured, exploratory research methodology based on

small samples intended to provide insight and understanding of the problem setting.

The differences between the two research methodologies are summarised in Table 7. Although the
research methods are often presented separately, they are not mutually exclusive. For example,
qualitative methods (e.g. focus groups and in-depth interviews) may be used at the beginning of a
research project to identify key issues that are then tested using quantitative methods such as surveys.

Alternatively, qualitative methods may be employed after quantitative methods to obtain a more detailed
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understanding of key issues that were found during the quantitative phase. This Manual focuses on
quantitative research methods most commonly used to survey visitors to natural areas. For a more
detailed discussion on qualitative research methodologies, see Glaser and Strauss (1967), Tesch
(1990), Glesne and Peshkin (1992), Miles and Huberman (1994), Denzin and Lincoln (1994), Potter
(1996) and Patton (2001). Before contemplating qualitative research, it is recommended that a

professional experienced in qualitative research be involved in the research process.

Step 1: Define survey objectives, resources and
constraints (3.2.1.1)

v

Step 2: Review methods of data collection
(3.2.1.2)

v

Step 3: Compare and evaluate survey methods
(3:2:1:3)

v

Step 4: Select most appropriate method
(3.2.1.4)

v

Step 5: Determine survey questions
(3:2:1:5)

v

Step 6: Establish questionnaire layout and flow
(3.2.1.6)

v

Step 7: Evaluate the questionnaire
(8:2:1.7)

v

Step 8: Pre-test the questionnaire
(3.2.1.8)

Figure 3 Phase 1 (Questionnaire Development) in survey research
The most common approach to classify survey research methods is by mode of administration (Figure
4). Questionnaires may be administered by four major modes:
1. personal surveys,
2. telephone surveys,
3. electronic surveys, and

4. mail surveys.
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Table 7 Qualitative versus quantitative research methods

Qualitative research Quantitative research

Objective: To gain a qualitative understanding of To quantify the data and generalise the
the underlying reasons and motivations  results from the sample to the population
of interest
Sample: Small number of non-representative Large number of representative cases
cases
Data collection:  Unstructured Structured
Data analysis: Non-statistical Statistical

Outcome: Develop an initial understanding Recommend as final course of action

Source: Malhotra et. al (2002: 192).

A description of each data collection mode and the various administrative methods, along with their
advantages and disadvantages, is presented below. For a more comprehensive review of survey data
collection methods see Babbie (1990), Fowler (1993), de Vaus (1995), McDaniel and Gates (1999),
West (1999), Aaker, Kumar and Day (2000), and Bouma (2000).

Survey methods

v v v v

Personal Telephone Electronic Mail
surveys surveys surveys surveys
In-home Central Traditional Centrally Email Internet/ Mail
location telephone administered surveys Web surveys
and surveys
computer-
4 assisted
Computer telephone
assisted surveys
personal
surveys

Figure 4 Classification of survey method by mode of administration

1. Personal Survey Methods

A person-administered survey is one in which an interviewer reads questions to the respondent and
records the respondent’s answers. There are three variations of personal survey methods, and their
differences are largely based on the location of the survey. These variations include the in-home

survey, the central location personal survey, and the computer-assisted survey.
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Personal In-home Survey

In-home surveys are conducted in the home of the respondent. The interviewer's task is to contact the
respondents, ask the questions, and record the responses. In recent years, personal in-home surveys
have declined due to their lack of cost effectiveness. Today, limited access, security cameras, security
entrances, and changing lifestyles have made personal in-home surveys more difficult than twenty years

ago. Nevertheless, they are still used, particularly for national syndicated studies.
Central Location Personal Survey

This method is characterised by basing the survey location in a place that the target population is likely
to frequent. Potential respondents are intercepted as they come within the area and are asked to
participate in a survey. The central location may be a shopping centre, a business lounge at an airport,

a visitors centre, campground or picnic area.

Computer-assisted Personal Survey

Computer-assisted personal surveying introduces the use of direct entry of research information into a
computerised database. This may involve a personal interviewer recording the responses on a personal
computer or, alternatively, the respondent sits in front of a computer terminal and answers a

questionnaire on the video display screen by using the keyboard, a mouse, or touch screen.

Personal Survey Methods: Advantages and Disadvantages

Advantages: An interviewer, face to face with a respondent, is able to arouse initial interest and
thereby increase the rate of participation and establish continuing rapport. Furthermore, it is feasible to
ask complex questions and enhance their meanings with pictorial and mechanical aids, clarify
misunderstandings, and probe for more complete answers. The personal survey method has a high
degree of flexibility. Questions can be asked in a variety of sequences depending on the characteristics
of the respondent or their previous answers. Personal surveys have the advantage of providing
feedback during the data collection process. Interviewers are able to respond to direct questions from

respondents, for example, when respondents have not understood the instructions.

Disadvantages: Person-administered surveys are time consuming and costly. Changing demographic
structures, particularly the growth of the two-adult working family, have reduced the availability of
potential respondents. Finally, the costs associated with call-backs that are needed to achieve high

response rates are increasing.

A summary of the advantages and disadvantages of person-administered surveys is presented in Table

8.

Table 8 Advantages and disadvantages of person-administered surveys

Advantages Disadvantages

Rapport Time consuming

Visual aids Expensive

Flexibility Respondent availability declining
Feedback High call-back costs

Quality control

Adaptability
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2. Telephone Survey Methods
A telephone-administered survey is one in which the interviewer reads questions to the respondent and
records the respondent's answers. There are two variations of telephone survey methods: the

traditional telephone survey and the centrally administered, computer-assisted telephone survey.

Traditional Telephone Survey

The traditional telephone survey involves phoning a sample of respondents and asking them a series of
questions. The interviewer uses a hardcopy questionnaire, which is almost identical to that used in
personal surveys. The interviewer records the responses to the questions by circling or ticking pre-

coded responses, or writing in the verbatim responses when open-response questions are asked.

Centrally Administered and Computer-assisted Telephone Survey

Computer-assisted telephone surveys from a central location are now more popular than the traditional
telephone method. Computer-assisted telephone interviewing uses a computerised questionnaire
administered to respondents over the telephone. When contact is made, the interviewer reads the
questions posed on the screen and records the respondent’s answers directly into the computer by use

of a keyboard or touch sensitive screen.

Telephone Survey Methods: Advantages and Disadvantages

Advantages: Regardless of how telephone surveys are administered, the advantages are the same.
First, the telephone is a relatively inexpensive method to collect survey data for large sample sizes
compared to personal survey methods because the time involved in traveling to and locating
respondents is eliminated. A second advantage of the telephone survey is that it has the potential to
yield a high-quality sample if random digit dialing procedures and correct call-back measures are

employed. A third advantage is that telephone surveys have quick turnaround times.

Disadvantages: An obvious shortcoming of telephone surveys is the inability to employ visual aids or
complex tasks. A second disadvantage is that the telephone survey does not allow the interviewer to
make various judgments and evaluations of the respondent. For instance, the telephone survey does
not allow for the observation of body language and facial expressions. A third disadvantage is that the
type and amount of information that can be obtained is limited. Very long interviews are inappropriate
for the telephone, as are questions with long lists of response categories. Lastly, there is the possibility
of sample bias which is a consequence of some people being without phones, having unlisted phone

numbers, and telephone directories being unable to keep up with a mobile population.

A summary of the advantages and disadvantages of telephone-administered survey methods is

provided in Table 9.

Table 9 Advantages and disadvantages of telephone-administered surveys

Advantages Disadvantages

Relatively inexpensive for large sample sizes Visual aids cannot be employed
Quality samples Respondent is unobservable
Efficient Question length and type limited

Possible sample bias
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3. Electronic Survey Methods

An electronically administered survey is one in which questions are administered to respondents via an
electronic medium. Since the late 1990s, electronic survey methods have grown in popularity. There

are two variations of electronic survey methods: email surveys and internet surveys.

Email Survey

Email is a system for transferring messages and files from computer to computer. To conduct an email
survey, a list of email addresses needs to be obtained. The survey may be typed in the body of the
email massage, or a questionnaire may be attached that is designed using a common word processing
package. Respondents answer the questions and then email their responses back to the researcher. A
computer program may be used to prepare the questionnaire, the email address list, and to extract data

from the replies.
Internet (or Web based) Survey

In contrast to email surveys, internet surveys are posted on a web site. Respondents may be recruited
on-line from potential respondent databases or they can be recruited by conventional methods (e.g. mail

and telephone). Respondents are asked to visit a particular web location to complete the survey.
Electronic Survey Methods: Advantages and Disadvantages

Advantages: The rising popularity of electronically administered survey methods over the last decade
is due to a number of reasons. First, there is the speed with which a questionnaire can be created,
distributed to respondents, and the data returned. Since printing, mailing, and data entry delays are
eliminated, the response time for receiving data is very quick. Data are obtained in electronic form, so
statistical software can be programed to process standard questionnaires and return statistical
summaries and graphics automatically. A second advantage of electronic surveys is the cost savings.
Printing, mailing, data entry, and interviewer costs are eliminated, and the incremental costs of each
respondent are typically low, so studies involving large sample sizes can be done at substantial savings.
A third advantage is flexibility because electronic surveys can be completed in one’s own time and
place. A fourth advantage of electronic surveys administered on the internet is that they can be made

visually pleasing with attractive fonts and graphics.

Disadvantages: The first disadvantage is that email and internet users are not representative of the
population as a whole and so it is difficult to apply random statistical sampling procedures. A second
problem relates to security and privacy concerns with accessing email messages and providing personal
information on the internet. These concerns are, however, being addressed with security pin numbers.

A further disadvantage is the verification of who is actually responding to the survey.

A summary of the advantages and disadvantages of electronically administered surveys is presented in
Table 10.

Table 10 Advantages and disadvantages of electronically administered surveys

Advantages Disadvantages

Quick response time Inadequate samples
Flexibility Security and privacy issues
Cost savings Verification of data

Visually appealing
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4. Mail Survey Method

A mail-administered survey is one in which questionnaires are mailed to potential respondents. A
typical mail survey package consists of a cover letter, questionnaire, reply-paid envelope, and possibly

an incentive. The respondents are asked to complete and return the questionnaire by mail.

Mail Survey Method: Advantages and Disadvantages

Advantages: The first advantage of mail surveys is that they are relatively cheap. Because mail
surveys are completed without an interviewer there are significant cost savings. The second advantage
is that respondents can control the pace at which they respond. A third advantage is that there is no
interviewer-evaluation apprehension. Because the mail survey approach is self-administered,
respondents may feel more at ease. A fourth advantage is that, because the survey is answered at the

respondent’s own discretion, the replies are likely to be more thoughtful.

Disadvantages: Mail surveys are subject to the possibilities that respondents will not complete the
survey, will answer questions erroneously, will not respond in a timely manner, or will refuse to return
the survey at all. The major reason for these disadvantages is that no opportunity exists to monitor or
interact with the respondent during the course of the survey. Furthermore, due to the absence of an
interviewer, the burden of respondent understanding falls on the questionnaire itself. Mail surveys must,

therefore, have clear instructions throughout.

A summary of the advantages and disadvantages of mail-administered surveys is provided in Table 11.

Table 11 Advantages and disadvantages of mail-administered surveys

Advantages Disadvantages

Low cost Low response rates
Flexibility Little control over survey
Thoughtful responses Respondent burden

3.2.1.3 Step 3: Compare and evaluate survey modes of data collection

To determine which methods are most appropriate for a given situation, an evaluation of each method of
data collection needs to be undertaken. The choice of data collection method is a critical decision in the
research process. The decision is seldom easy as there are many factors to consider. Table 12
compares the four main modes of data collection across a variety of factors. The relative importance

attached to these factors will vary for each particular survey.

Diversity of Questions

The diversity of questions that can be asked in a survey depends on the degree of interaction the
respondent has with the interviewer and the questionnaire, as well as the respondent’s ability to actually
view the questions. A wide variety of questions can be asked in a personal interview because the
respondent can view the questionnaire and an interviewer is present to clarify ambiguities. In electronic
surveys, multimedia capabilities can be utilised and so the ability to ask a diversity of questions is
moderate to high, despite the absence of an interviewer. In mail surveys, less diversity is possible. In
telephone surveys, the respondent cannot view the questionnaire while answering and this limits the

diversity of questions.
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Table 12 A comparative evaluation of survey modes of data collection

Criteria Personal surveys Telephone Electronic Mail surveys
surveys surveys

Diversity of questions High Low Moderate/High Moderate

Flexibility of data High Moderate/High Low/Moderate Low

collection

Use of physical stimuli Moderate/High Low Moderate Moderate

Sample control High Moderate/High Low/Moderate Low

Control of data Moderate/High Moderate Low Low

collection environment

Quantity of data High Low Moderate Moderate

Perceived anonymity of Low Moderate High High

respondent

Social desirability High Moderate Low Low

Obtaining sensitive Low High High High

information

Potential for High Moderate None None

interviewer bias

Speed Moderate High High Low

Cost High Moderate Low Low

Adapted from McDaniel and Gates (1999), Aaker, Kumar and Day (2000), and Malhotra et. al (2002).

Flexibility of Data Collection

The flexibility of data collection is determined primarily by the extent to which the respondent can
interact with the interviewer and the survey questionnaire. The personal interview, whether conducted
in-home or at a central location, allows the highest flexibility of data collection. Because the respondent
and interviewer meet face to face, the interviewer can administer complex questionnaires; explain,
clarify and encourage a response to difficult questions; and even utilise unstructured techniques. The
telephone interview, by contrast, allows only moderate flexibility, because it is more difficult to use
unstructured techniques, ask complex questions or obtain in-depth answers to open-response questions
over the telephone. Electronic surveys, particularly those posted on the internet, allow greater flexibility
because the questionnaire is administered in an interactive mode. Mail surveys do not have an

interactive interface, and so tend to be the least flexible method of data collection.
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Use of Physical Stimuli

Often is it helpful or necessary to use physical stimuli (e.g. photographs, maps) during the interview. If
physical stimuli are to be used, personal survey methods are the most appropriate because of the face-
to-face contact between interviewer and respondent. Mail and electronic surveys are moderately
appropriate on this dimension because it is sometimes possible to mail or email the facilitating aids. The

use of physical stimuli in telephone surveys is obviously low.

Sample Control

Sample control is the ability of the survey mode to reach the sample units (e.g. individuals, households)
effectively and efficiently. In principle, personal surveys offer the best sample control because it is
possible to control which sampling units are interviewed, who is interviewed, the degree of participation
of other members of the household and many other aspects of data collection. Moderate to high
sampling control can be achieved with telephone surveys. Telephones offer access to geographically
dispersed respondents. While the telephone has achieved almost total penetration of households in
Australia, there are some variations by region and within regions. Mail surveys require a list of
addresses of individuals or households eligible for inclusion in the sample. However, mail listings can
sometimes be unavailable, outdated or incomplete. Typically, telephone or electoral rolls are used for a
listing of the general population. Further factors outside of the researcher’s control with mail surveys are
whether the questionnaire is answered and who answers it. Some subjects refuse to respond because
of lack of interest or motivation; others cannot respond because they have a low reading age. For these
reasons, the degree of sample control in mail surveys is low. Not all populations are candidates for
electronic survey modes. At present, the general population is often a poor fit because not all Australian
households have home access to the internet. The biases in this population are towards the higher
income earner and those who have children less than eighteen years of age in the household. Although
respondents can be screened to meet qualifying criteria and quotas can be imposed, the ability to meet
quotas is limited by the number and characteristics of respondents who visit the web site in question.

Control of the Data Collection Environment

The degree of control the researcher has over the environment in which the respondent answers the
questionnaire is another factor that differentiates the various survey modes. Personal surveys offer
moderate to high control because an interviewer is present. The telephone survey method offers
moderate control. Although the interviewer cannot see the environment in which the interview is being
conducted, background conditions can be sensed, and respondents can be encouraged to be attentive
and involved. In electronic and mail surveys, the researcher has little control over the data collection

environment.
Quantity of Data

The quantity of data that can be obtained varies between survey methods. Personal survey methods
allow the researcher to collect large amounts of data. The social relationships between the interviewer
and respondent, as well as the home environment, motivates the respondent to spend more time in the
interview. Because the interviewer records answers to open-response questions and provides visual
aids to assist with lengthy questions with complex scales, less effort is required of the respondent in a
personal survey than in a telephone or mail survey. Mail and electronic surveys can also yield moderate
amounts of data. Medium length questionnaires can be used, because short questionnaires have not

been shown to generate higher response rates. Telephone surveys provide limited amounts of data.
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These surveys commonly last around 15 minutes, although longer surveys may be conducted when the

subject matter is of interest to the respondent.
Perceived Anonymity

Perceived anonymity refers to the respondents’ perceptions that the interviewer or researcher will not
discern their identities. Perceived anonymity is high in electronic and mail surveys because there is no
contact with an interviewer while responding. It is low in personal surveys due to face-to-face contact
with the interviewer. Telephone surveys offer moderate anonymity. While there is no contact with the

interviewer, respondent's names and contact details are known.

Social Desirability

Social desirability is the tendency of the respondents to provide answers that are socially acceptable,
whether or not they are true. As electronic and mail surveys do not involve any interaction between the
interviewer and respondent, they are least susceptible to social desirability. Such methods are suited to
obtaining sensitive information such as that related to financial or personal behaviour. Telephone
surveys are moderately good at avoiding socially desirable responses. They are suited to obtaining
sensitive information, as respondents have the perception that they are not committing to anything in
writing over the telephone. Personal surveys are limited in this respect, due to the interaction between

interviewer and respondent.
Potential for Interviewer Bias

An interviewer can bias a survey by the manner in which respondents are selected, research questions
are asked, and responses are recorded. The extent of the interviewer's role determines the potential for
bias. Personal surveys are highly susceptible to interviewer bias. Telephone surveys are less
susceptible. For example, with inflection and tone of voice, interviewers can convey their own attitudes

and thereby suggest answers. Electronic and mail surveys are not subject to interviewer bias.

Speed

Electronically administered surveys are the quickest method of data collection when surveying a large
number of respondents. First, there is the speed at which a questionnaire can be created, distributed to
respondents, and the data returned. Telephone surveys are also a fast method of data collection.
When a central telephone facility is used, several hundred telephone interviews can be completed per
day. Data for large national surveys by professional market research companies can be collected in one
week or less. Personal surveys are slower because of the time involved between interviews. To
expedite data collection, interviews may be conducted simultaneously using many interviewers. Mail
surveys are typically the slowest method. It usually takes several weeks to receive completed

questionnaires; follow-up mailings take even longer.

Cost

For large samples, the cost of electronic surveys is the lowest. Printing, mailing, data entry and
interviewer costs are eliminated, and the incremental costs per respondent are typically low, so studies
with large sample sizes can be done at substantial savings compared to mail, telephone or personal
surveys. Personal surveys tend to be the most expensive mode of data collection per completed
response. In general, electronic, mail, telephone and personal surveys require progressively larger
survey teams and greater supervision and control. Hence, the cost tends to increase in this order (see

Table 13). However, relative costs depend on the subject of inquiry and the procedures adopted.
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Table 13 Relative survey costs (August 2001)

Survey mode

Description

Cost per survey index/N=sample size

Electronic Survey

Cost effective for large
samples only, due to initial
set up costs

WWW survey; unsolicited with
invitation to reply; small incentive
offered,; no sample list
management needed; 10-minute
self-completion questionnaire

N=150 responses
0.9

N=1000 responses
0.15

Mail Survey

Cost effective for large 30% response rate; 10-minute N=150 responses N=1000 responses
samples, however, low self-completion questionnaire;

response rates necessitates  incentive offered; high quality 0.7 0.5

high mailing charges mailing list; large initial sample; no

Incentive helps generate additional mailings

reasonable response rate

Telephone Survey

Interview length impacts on 15-minute  interview;  national N=150 interviews N=1000 interviews
cost, however, qualifying study 6

rate causes higher costs 1.8 1.
Personal Survey

Interview length, limited 30-minute interview; 100% N=150 interviews N=1000 interviews
window for interviewing and  qualifying incidence 28 22

interviewer travel charges
impacts on costs

Source: Malhorta et. al (2002: 249)

3.2.1.4 Step 4: Select the most appropriate method

As is evident from Table 12, and the preceding discussion, no survey method is superior in all situations.
Depending on factors such as information requirements, resource constraints (time and money), and
respondent characteristics, none, one, two or even all methods may be appropriate. Although the
survey modes have been presented separately, they are not mutually exclusive. Rather, they can be
employed in a complimentary fashion to build on each other's strengths and compensate for each

other's weaknesses.

Of the four modes of data collection described, telephone and electronic modes are the least suited
methods for collecting visitor data on-site. Telephone surveys are most appropriate when large samples
of the general population are required, and are best administered by professional polling companies.
For general survey research, electronic survey methods are limited at present because of their limited
penetration in terms of internet and email access in the general population. For the period during which
email and internet penetration is increasing its use for survey research, its application will be restricted
to those population groups in which the number of email and internet connections are high (e.g. high-

income groups).

The most appropriate methods for administering visitor surveys on-site is the personal survey method,
and a combination of personal and mail surveys, otherwise known as the personal intercept and mail-
back method. The personal survey method is interviewer-administered, and thus requires respondents
to be stationary for the period of the survey (usually between 10 and 15 minutes). In contrast, the

personal intercept and mail-back method is essentially a self-administered survey. This method
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involves two stages. First, visitors are intercepted and asked if they would like to participate in the
survey. Second, those respondents who are willing to participate in the survey are asked to complete a
mail-back questionnaire at the end of their visit. This method has been applied successfully by the
United States National Park Service (see Machlis, Bergerson, and Littlejohn 1999; Littlejohn 2000;
Machlis 2000) and in several studies of visitors to a diversity of natural areas in New South Wales and
Queensland (see Horneman 2001a, 2001b, 2001c, 2001d, 2001e and 2002).

3.2.1.5 Step 5: Determine survey questions

Surveys are composed of questions that are designed to answer the research objective or research
questions/hypotheses. The choice of question to be included in a survey is determined by what the
researcher is seeking to understand about visitors to the area in question. Research questions can be
categorised according to the number of variables included in the question. For instance, first order
questions contain a single variable. Second order questions contain two variables, while third order

questions contain three variables and so on. The following examples illustrate the relationship between

research questions and survey questions.
First order research question
Research question: What proportion do males and females comprise of the visitor base?
Survey question: This requires the gender question in the survey.
Second order research question
Research question: What proportion do first-time, male visitors comprise of the visitor base?

Survey question: This requires questions on frequency of visit and gender to be included in the

survey.
Third order research question
Research question: What proportion of first-time, male visitors prefer longer walks?

Survey question: This requires questions on frequency of visit, gender, and activity to be

included in the survey.

As a general rule, every question in a questionnaire should contribute to the information needed (as
determined by the research objective and research questions) or serve some specific purpose. If there
is no satisfactory use for the data resulting from a question, that question should be omitted.

Types of Survey Questions

Surveys typically contain questions that are designed to collect information about the following
behavioural attributes: who, what, when, where, and why. In this Manual, the types of questions to be

included in a visitor survey can be divided into three types, described as modules:

1. Core questions module. The questions contained in the core module must be included in
every visitor survey (see Part 4). The core questions that are of interest to all natural resource
management and land agencies were identified in a series of workshops. The core questions
serve as a benchmark against the Australian Bureau of Statistics standard demographic

questions and provide a baseline for comparing data across temporal and spatial scales.
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2. Question bank module. The question bank module contains seven sub-modules

containing questions relating to the following aspects:

Visitor characteristics

= Travel characteristics

= Nature of the visit

= Interpretation and education
= Visitor spending

= Visitor satisfaction

= Natural area management

Each sub-module has two components. The first component contains standardised visitor
survey questions (see Part 5) that have been tested and validated in a round of pilot surveys in
New South Wales and Queensland (see Hormeman 2001a, 2001b, 2001c, 2001d, 2001e,

2002).

The second component of each sub-module contains best practice questions chosen from a
comprehensive review of visitor surveys and workshops with staff from various natural resource
and land management agencies. They have not been validated during the development of this

Manual. All best practice questions and their formats use either Australian Bureau of Statistics

or known best practice categories (see Part 6).

3. Customised questions module. The customised module recognises that additional
questions, not included in the core or question bank modules, may need to be included in
surveys to address issue, site- or agency-specific topics. Before choosing to design and insert
a customised question into a survey, make sure that the answer cannot be obtained by

combining answers from questions contained in the core and question bank modules.

The typical survey will therefore contain the core questions from the Core Questions Module (Part 4),
standardised questions selected from the Question Bank Module (Part 5), best practice questions
selected from the Question Bank Module (Part 6), and customised questions, if information on a
particular issue is needed and cannot be obtained from the questions in the Question Bank Modules.

Guidelines for Constructing Customised Questions

Considerable attention must be given to developing clear, unambiguous and useful questions. The
wording, format, and presentation of survey questions is therefore crucial. The basic goal in
constructing questions is to create a question that provides a standardised stimulus to all respondents

and provides a systematic way of recording answers.

The Basics of Question Design: Some General Principles

The following discussion is organised as a series of questions that should be asked about each
customised question to be included in a visitor survey. For a comprehensive discussion on wording
survey questions see Dillman (1978), Babbie (1990), Fowler (1993), de Vaus (1995), and West (1999).
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=  Will the words be uniformly understood?

To make a question mean the same to everyone it is important to keep the wording as
simple as possible. The challenge is to choose words that are understood by all
respondents in the target group. The number of syllables in a question is not a perfect
indication of the complexity of difficult words, but it provides a good guideline. As a
general principle shorter words are preferable to longer words. For example, “tired”
could be substituted for “exhausted”, and “help” could be substituted for “assistance”. A

thesaurus is a useful tool for finding synonyms that might be used.
* Do the questions contain abbreviations or unconventional phrases?

The use of abbreviations, jargon, or slang should be avoided when designing survey
questions. The meaning of such terms is often confused and thus should be avoided,
unless they add something that can be better communicated. For example, the majority
of people working in natural area management would be familiar with the IUCN
abbreviation, however, most people in the community would not understand what IUCN

means.

= Are the questions vague?

A common error in question wording is failing to provide the respondent with an
adequate frame of reference in time and space for interpreting the question. For
example, words such as “often”, “occasionally”, and “usually” lack an appropriate time
reference, so respondents choose their own, with the result that answers are not

comparable.
= |Is the question unnecessarily detailed?

The desire to avoid vagueness sometimes results in questions being so precise that
people are unable to answer them. For example, questions about personal or household
income can create problems. Since we generally do not need precise data on income,
the problem can be diffused by asking respondents to place themselves in income

categories (for example, see section 6.1, question 9).

* |s the question biased?

A biased question is one that influences people to respond in a manner that does not
accurately reflect their position on the issue under investigation. Some respondents will
refuse to answer a question that appears to be biased in a particular way. Others may
be negatively affected by the wording so they intentionally respond with an answer that
does not reflect their actual opinion, while others may be unaware that a question is
biased and may be influenced to respond in the direction encouraged by the wording.
Biased questions imply that the respondent should have a particular opinion, for
example, “Most people agree that a fee should be paid to access national parks. Do you
agree? Yes/No”. Respondents who are concerned about being different from other
people may be influenced to answer “yes” to this question, even though they may not

agree with the statement.
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= |s the question leading or loaded?

A leading question is one that clearly suggests the answer or reveals the researcher’s
opinion. For example, questions can be leading by using such phrases as “Do you
agree that...” A loaded question introduces a more subtle bias. A common type of
loading of responses is through failure to provide a full range of response categories. |If
the full range of response categories cannot be provided because the list is too long, the
alternative is to ask a partially closed question. Such questions typically offer a number
of answer responses followed by an “other (please specify)” option (for example, see
section 5.3, questions 1 and 5). A second form of loading is the use of emotionally
charged words that have such strong positive or negative overtones they overshadow
the specific content of the question. For example, words such as “environmentally-
friendly”, “green”, “natural’ tend to be viewed favourably, whereas words such as

“pollution”, “waste”, “poverty” tend to induce feelings of hostility.

= |s the question objectionable?

There are several reasons that respondents find questions objectionable. The most
frequent reason is when the information requested is considered personal (for example,
“how much money did you earn last year?”). To make objectionable questions such as
personal or household income less of a problem, use broad response categories that
allow respondents to verbalise information they prefer not to divulge (for example, see

section 6.1, question 9).

* |s it a double-barrelled question?

Double-barrelled questions ask more than one question at once. The result is an
ambiguous question that produces an ambiguous answer. For example, double-
barrelled questions occur when a respondent can answer or agree with one part of a
question but not the other, or cannot answer at all without accepting a particular
assumption. For example, the question “how often do you visit your parents?” is double-
barrelled. Separate questions about a person’s mother and father should be asked.

* |s the respondent likely to have the necessary knowledge?

Questions typically assume that the respondent possesses a certain amount of
knowledge. For example, a question which asks “Do you agree or disagree with the
government's policy on protected species?” is unsatisfactory. For issues where there is
doubt, the solution is to ask a qualifying or filter question and limit further questioning to

those who qualify.

» Does the question artificially create opinions?

On certain issues people will have no opinion. It is therefore important to offer people
the option of responding “no comment’, “not applicable”, “don’t know” or “no opinion”.
Although this can lead to some people giving these responses to most questions, not
including such options can produce highly unreliable and therefore useless responses.
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* Is the question an appropriate length?

It is not always the case that shorter questions are better, although one common rule of
thumb is to keep the number of words in any question under twenty. Under certain
circumstances a question may have to be long to avoid ambiguity but these should be

the exception rather than the rule.

Question Format

Another decision in constructing survey questions is to determine question format. Two general question
formats can be identified: open-response questions and closed-response questions. Both question
formats require respondents to engage in a different kind of response behaviour and have certain

advantages and disadvantages.

Open-response questions

Open-response questions have no answer choices from which respondents select their response.
Instead, respondents must create their own answers and state them in their own words. The advantages
of open-response questions stem from the range of responses that can be obtained, and the lack of
influence in the responses from pre-specified categories. Because of these advantages, open-response

questions are useful in the following circumstances:
= when it is valuable to measure the importance of an issue;
= when there are too many possible responses to be listed, or they cannot be foreseen;

= when verbatim responses are desired to add substance to answers or to cite as examples in a

report; and
= when the behaviour to be measured is sensitive, or disapproved of.

The major disadvantage with open-response questions is that variability in the clarity and depth of
responses depends on the articulateness of the respondent, and the interviewer's ability to record the
verbatim answers quickly. Open-response questions are also time consuming. Classifications must be
established to summarise the responses, and each answer must be assigned to one or more categories.
This involves subjective judgments that are prone to error and bias. To minimise this error, normal
practice is that two editors independently categorise the responses and compare their results. In
addition, respondents may not always use the same frame of reference when answering an open-

response question, which may not be easily discernable by the researcher.

Open-response questions are generally used in two situations. The first situation is where respondents
can express themselves freely (for example, see section 5.3, questions 2 and 3). Open-response
questions of this type are used when the researcher cannot anticipate the various ways in which people
are likely to respond. They are used to stimulate free thought, solicit suggestions, probe people’s
memories, and clarify positions. However, open-response questions of this type also exhibit some
problems. The biggest disadvantage is that these kinds of questions can be very demanding. Another
frequent disadvantage of open-response questions that encourage free expression is the difficulty of

constructing meaningful variables for statistical analysis.
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The second situation is when the researcher would like to elicit a precise piece of information that
respondents can recall without difficulty and listing all of them would increase the difficulty of answering.
This type of open-response question is not designed to encourage free expression. It seeks a specific
fact, usually (but not always) a behaviour or attribute that is known to the respondent. The only barrier to
providing answer categories is that it would be unnecessarily time consuming for the respondent. For
example, most people can name the state or country in which they live, making it unnecessary to read
through a list of perhaps 50-100 items to find the answer. These questions are not without their
problems. Sometimes people can't recall all the possible answers, and under-enumeration becomes a

problem. Second, people do not always hear or read questions correctly.

Closed-response questions

Closed-response questions are accompanied by the presentation of responses to be considered by the
respondent. The advantages of closed-response questions stem from the time and effort required by the
respondent to answer the question. Closed-response questions are easier to answer, require less effort
by the interviewer, and make tabulation and analysis easier. There is less potential error due to
differences in the way questions are asked and responses recorded. The most significant advantage of

these questions is that answers are directly comparable from respondent to respondent.

There are, however, significant limitations to closed-response questions. One area of controversy is
whether or not middle alternatives should be included in the questions. Secondly, the very nature of
closed responses provides fewer opportunities for self expression or subtle qualifications. Finally, the list
of alternative response categories provides answers that might not have been considered by

respondents, who are often reluctant to admit their ignorance of an issue.

Closed-response questions can be classified into three broad types:
» closed-response questions with ordered answer choices,
= closed-response questions with unordered answer choices, and

= partially closed-response questions.

Closed-response questions with ordered answer choices

The feature that distinguishes closed-response questions with ordered answer choices from all other
forms of questions is that each choice represents a gradation of a single dimension of some concept.
This question structure is ideally suited for determining such things as intensity of feeling, degree of
involvement, and frequency of participation (for example, see section 5.2, questions 1 and 2). Questions
with ordered choices tend to be quite specific. To answer these questions, respondents must identify the
response dimension that underlies the answer choices and place themselves at the most appropriate
point along a scale that is implied by the answer choices. Questions of this nature are appropriate when
the researcher has a well-defined issue and knows what dimensions of thought are required for the
respondent to provide an answer. Researchers find this question structure attractive for asking a series
of belief and attitude questions when their goal is to combine answers to form a multiple item scale.

Such questions in a questionnaire often use the same type of answer choices (e.g. strongly agree to

strongly disagree) for many items.
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Closed-response questions with unordered answer choices

Closed-response questions with unordered answer choices do not restrict respondents to choosing
among gradations of a single concept. Rather, each choice is an independent alternative representing a
different concept. To answer questions with unordered answer choices it is necessary to evaluate
individually each alternative in relation to every other one. Questions of this type are often used to
establish priorities among issues (for example, see section 5.3, questions 4 and 5). Because
respondents have to balance several ideas in their minds at the same time, these questions are

generally more difficult to answer than those containing ordered answer choices.

The shortcomings of questions with unordered answer responses are quite similar to those of questions
with ordered answer choices. Unless the researcher's knowledge of the subject allows meaningful
answer choices to be stated, useful results cannot be obtained. The most frequent criticism is that the
preferred options of all respondents are not stated. This shortcoming can be overcome by the use of the

question structure described next.

Partially closed-response questions

The fear that certain options may be overlooked by researchers has led to the widespread use of the
partially closed-response question. Typically, such questions offer a number of answer responses
followed by an “other (please specify)” option (for example, see section 5.3, questions 1 and 5). This
format is almost always limited to unordered, closed-response questions. Although this format is often
used, a sufficient number of additional responses are seldom obtained to warrant their inclusion in the
planned analysis. The majority of respondents usually select one of the offered categories rather than
create their own. However, turning a closed question into one that is partially closed may provide very
useful information. If, for example, a number of respondents insist that none of the categories
adequately describes their response, it can be assumed there are numerous others who, although they
did not choose the open-response version, probably chose one of the closed-response versions
reluctantly. In short, an unusually high number of volunteered responses to partially closed questions

suggests a problem and that an evaluation must be made before reaching conclusions.

Measurement scales for presenting closed-response categories

To measure closed-response categories, a variety of scaled-response measurements are available. The
measurement scales vary according to the type of information that can be obtained. Measurement

scales are grouped into four main types:

Nominal scales are those whose numbers serve only as labels or tags for identifying
and classifying objects with strict one-to-one correspondence between the numbers and
the objects. Gender, for example, is a nominal variable comprised of the categories

male and female. The categories comprising a nominal variable are mutually exclusive.

Ordinal scales reflect a rank order among the categories comprising a variable. An
example of an ordinal variable is household income. Although such measures are often
represented by numbers on an index or scale, these numbers have no meaning other

than the indication of rank order.
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Interval scales are those in which the distance between each descriptor is known, and
thus have more meaning than ordinal scales. The distance is normally defined as one
scale unit. For example, if a respondent is asked to rate the management of an area on
a seven-point scale (1=very poor and 7=very good), because the descriptors are evenly
spaced on a continuum and the numbers are equal distances apart, the results would be
intervally scaled. By wording or spacing the response options on a scale so they appear
to have equal intervals between them, the researcher achieves a higher level of

measurement than ordinal or nominal scales.

Ratio scales are ones in which a true zero origin exists, such as age, the actual amount
of dollars spent, or kilometres travelled in a certain time period. This characteristic
allows the researcher to construct ratios when comparing results. For example,

comparisons that one visitor has travelled twice as far as another visitor can be made.

An understanding of the level of measurement a scale possesses is important for two reasons. First, the
type of measurement scale used in closed-response questions dictates the type of information that can
be obtained. For example, nominal scales allow the researcher to identify the object of study on some
property, while ratio scales allow direct comparisons to be made between objects. Second, the level of
measurement dictates the type of statistical analysis that can be performed. Low-level scales

necessitate low-level analysis whereas high-level scales permit more sophisticated analysis (see section

3.2.4.3).

As a general principle, it is desirable to construct a scale at the highest appropriate level of measurement
possible. Appropriateness is determined by the properties of the object being studied and, to some
extent, by the mental capabilities of potential respondents. High-level measurement scales can always
be collapsed to a lower-level; however, it is practically impossible to go to a higher level once the data
are collected. For example, the intensity of disagreement represented by responses such as “strongly
disagree” and “somewhat disagree” on an interval scale can be collapsed into a “disagree” category for a

nominal scale, but the reverse does not apply.

Several standard scaled-response formats for measuring the psychological aspects of human behaviour
have been designed for closed-response questions. Question scales and response formats should be
as consistent as possible to assist with survey continuity and flow. The most common scaled-response
formats for measuring psychological constructs include the Likert Scale, the Semantic Differential Scale,
and the Rank Order Scale. These are briefly described below. For a more comprehensive review see
Babbie (1990), Veal (1997), Aaker, Kumar and Day (2000), and Burns and Bush (2000).

Likert scale formats. This scaling approach asks respondents to indicate their degree
of agreement or disagreement with a proposition on a symmetric agree-disagree scale.

Likert scales capture the intensity of feelings towards a particular object. For example:

Please indicate your level of agreement with the following statement: The walking tracks

are well maintained. (Tick one box only)

Strongly agree Agree Neither agree nor Disagree Strongly disagree
disagree
4 2 s [(a s
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Semantic differential scale formats. The semantic differential scale contains a series
of bipolar (or opposite) adjectives on a 5- or 7-point scale for the various properties of the
object under study. Respondents indicate their impressions of each property by
indicating locations along its continuum. The focus of the semantic differential is on the

measurement of the meaning of an object, concept, or person.

The construction of a semantic differential scale begins with the determination of a
concept or object to be rated. The researcher then selects bipolar pairs of words or
phrases that could be used to describe the object’s important properties. The opposites
are positioned at the endpoints of a continuum of intensity. The respondent then
indicates their evaluation of the performance of the object, by placing a tick along the
line. The closer the respondent ticks to an endpoint on a line, the more intense is their

evaluation of the object being measured. For example:

For each criteria listed below, how would you describe this area? (Place a tick along

each line)

Developed | | | | Natural
Clean | | | | Unclean
Crowded | | | | Uncrowded
Rural I | | | Urban

Rank order scale formats. These scales require the respondent to arrange a set of
objects with regard to a common criterion. Rank-order scales are useful if a researcher
is interested in how respondents rank alternatives. As a rule of thumb, respondents

should not be asked to rank more than five or six items. For example:

Please rank the following sources of information in terms of their importance for planning
your visit to this area.

Rank
Word of mouth
Travel/guide books
Newspaper/magazines

Road sign/maps

Number of response categories

The response categories provided in closed-response questions should be mutually exclusive and
exhaust the possibilities. However, as highlighted earlier, sometimes it is neither possible nor desirable
to include all possible alternatives. The number of response categories varies with attitudinal scales.
As a general rule, the range of opinion on most cases can be best captured with five or seven
categories.  Five categories are the minimum needed to discriminate effectively among individuals.

Although a seven-point or nine-point category scale is more precise and discriminating, respondents are

more likely to get confused.
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Presenting a “don’t know” category

The inclusion of a “don’t know” category is dependent on the type of question asked. When knowledge-
type questions are being asked, a “don’t know" response should be provided. Also, as the object of the
question is further removed from people’s lives, the more plausible and reasonable it is that some
respondents will not have adequate knowledge on which to base an answer or will not have formed an
opinion or feeling. However, in some instances it may be relevant and useful to know how many “don't
know”. When asking attitudinal questions, the “don’t know” is sometimes equivalent to no opinion, or

sometimes it means respondents have mixed feelings about the issue under investigation.

There are two approaches to dealing with respondents who may not have adequate knowledge or an
opinion on the topic. The first approach is to ask the question of all respondents, relying on the
respondent to volunteer a “don’t know” answer. The second approach is to ask all respondents a

standard screening question about their familiarity with the topic.
Open-response Versus Close-response Questions: Which is Best?

The choice of open or closed questions is dependent on many factors including question content,
respondent motivation, method of administration, type of respondents, access to skilled coders to code
open-response answers, and the amount of time available to develop a set of unbiased responses. The

following guidelines are recommended for choosing between open and closed structure questions:
= a closed question to see if the respondent has thought about or is aware of the issue under
study;
= an open question to develop an understanding of general feelings on the matter;
» aclosed question to develop an understanding of specific aspects of the issues under study;

= open or closed questions to find out respondents’ reasons for their opinions; and

= closed questions to find out how sfrongly an opinion is held.

3.2.1.6 Step 6: Establish questionnaire layout and flow

After the questions have been properly formulated, the next step is to develop a layout of the
questionnaire and determine how the questions are to be presented and sequenced. A copy of a visitor
survey administered at Kondalilla National Park (Horneman 2001d) is presented in Appendix Il, as an

example of questionnaire layout and flow.

Components of the Questionnaire

Each questionnaire should contain the following:
= alogo of the agency undertaking the research;
= atitle;

» an introduction to the survey which explains the purpose of the survey, and potential

application of the information collected; and

= instructions for completing the questionnaire. The instructions should inform the respondent
and/or the interviewer about who should complete the questionnaire, confidentiality, length of

time required, and directions about what to do with the survey once completed.
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Questionnaire Layout

When combining questions into a questionnaire, the following issues need to be considered:

Ordering the questions

The order of questions will initially be determined by the need to gain and maintain the cooperation of the

respondent and make the questionnaire as easy as possible. For a more detailed discussion on
ordering survey questions, see Dillman (1978), Babbie (1990), de Vaus (1995), Aaker, Kumar and Day
(2000), and McDaniel and Gates (1999). The following guidelines are recommended for ordering survey

questions:

Begin the questionnaire with an easy and non-threatening question. This helps to establish
rapport and build the confidence of the respondent in his or her ability to answer. The initial

questions should be obviously relevant to the stated purpose of the survey.

The questionnaire should flow smoothly and logically from one topic to the next. Questions that
are similar in content should be grouped, easing the mental effort required for constantly
switching from one kind of question to another. When a new topic is introduced, a transition
statement or question should be used, explaining how the new topic relates to what has been

discussed previously or to the purpose of the study.

For most topics it is better to proceed from broad, general questions to the more specific. This
funnel approach helps the respondent put the question in a broader context and provide a more

thoughtful answer.

Open-response questions should be kept to a minimum and where possible placed towards the

end of the questionnaire.

Sensitive or difficult questions should not be placed at the beginning of the questionnaire.
Rather, they should be introduced at some point where the respondent has developed trust in
the study. Demographic questions (i.e. questions that elicit personal information such as age,

gender, and income) should be placed at the end of the questionnaire.

Choosing the first question

The ordering principles already discussed suggest that the first question be clearly related to the purpose
of the survey. To increase the likelihood that all who read the first question will answer it and continue

answering the questions that follow, the following criteria need to be addressed:

The first question should be easy so that virtually all respondents need only a few seconds to
comprehend it and another few seconds to answer it. As such, open-response questions are
never used. Long closed-response questions with lengthy answer choices should also be

avoided.

The opening question must convey a sense of neutrality. Any question that might suggest that
the researcher leans toward a particular view is to be avoided. Therefore, the questionnaire
should never begin with statements that ask respondents to express their agreement or
disagreement. It is better to locate such questions later in the questionnaire so that they will be
viewed in the context of several other questions, rather than as the only indicator of the subject

of the study.
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= The first question should be applicable to all respondents. Any question that logically requires a
“does-not-apply” category should be avoided early in the questionnaire. Such responses may
lead the respondent to conclude that all of the remaining questions do not apply, a convenient

excuse for going no further.

= The opening question should also be interesting to all respondents. While finding such a
question may be difficult in surveys of the general public, it is usually possible to construct a
question that is related to the stated purpose of the survey and arouses a fair amount of

interest.

Presenting the Questions

The presentation of questions requires attention for a number of reasons. The presentation of survey
questions is particularly important for self-administered modes of data collection. First, the questionnaire
must be aesthetically pleasing and look easy to do to motivate respondents to complete it. At the same
time, the structure of precisely worded questions must be preserved. Third, the pages must be
constructed in such a manner that keeps respondents from skipping individual items or whole sections.

To accomplish all three goals, the following principles are recommended.
= Identify answer categories on left, with numbered boxes

Numbering the boxes for each response category provides a convenient form of pre-coding. This pre-
coding is only possible for closed-response questions (for example, see section 5.2, Question 1). The
answer boxes are placed to the left of the answer for two reasons. First, some answer categories are
longer than others and placing the numbers to the right would result in them being located some distance
away from the answer, increasing the chance of error. Second, respondents who choose certain
answers are sometimes asked to give additional specification or explanation. It is more convenient to
ask for specification to the right of the answer without having to extend answer boxes even further away
to provide the needed space for writing. Although for some questions it makes little or no difference on
which side the numbers are placed, the importance of consistency and the likelihood that the
questionnaire will contain many different types of answer categories makes this a rule that should be

followed without exception.
= Establish a vertical flow

The answer categories should be arranged so that answers are registered in a vertical line on each
page. The purpose of vertical flow is to prevent inadvertent omission, which often occurs when
respondents are required to move back and forth across the page with their answers. Presenting
answers in a vertical flow pattern also prevents the common error of ticking the space on the wrong side
of the answers when answer categories are placed beside one another rather than underneath. Another
reason for adopting a vertical flow pattern is that it appears to have the positive psychological effect of
enhancing the respondent's feeling of accomplishment, so that a sense of making progress comes with

each answer. This is desirable, giving the questionnaire the image of being easy to complete.
= Provide directions for how to answer

The need for clear directions on how to provide answers is often easy to overlook. Instructions such as
“tick one box only”, “tick all that apply”, or “circle a number for each statement” need to be given for each

question. It is especially important that directions are provided if respondents are required to circle or
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tick more than one answer. Directions for answering need to be distinguished from the questions by

placing them in parentheses and italics (for example, see Part 4, Question 1).
=  Filter questions

Filter questions are those that direct some but not all respondents to skip one or more questions
depending on the answer provided. There are two occasions when filter questions are used, first, when
respondents provide an answer that indicates that the subsequent sequence of questions, which gather
greater detail, is not applicable to them. For example, visitors who state this is their first time to the area
do not need to answer questions relating to previous visits. The second situation is when a respondent
may have a demographic characteristic that makes the series of questions irrelevant to them, for
example, asking a series of questions on tertiary education of a respondent who has not studied at
university. Filter instructions should be placed next to the answer category directing the respondent to

the next relevant question depending on the answer provided (for example, see section 5.2, question 1).

=  Question spacing

To encourage respondents to complete the questionnaire, questions need to appear spaced and not
cluttered. Sufficient space for open-response questions needs to be provided; however, do not leave too
much space as to discourage respondent’s from completing the questionnaire because of the time it will
apparently take. Questions should be printed on one side of the page only as it is too easy for

respondents to miss questions printed on the backs of pages.
= Use transitions for continuity

Transitions are the connective material that provides a sense of flow, guidance, and continuity to the

questionnaire. For example, a transitionary statement for introducing a question on satisfaction may be

structured as follows:

“Next, we would like to ask about your satisfaction with this visit.”

Transitional statements are used in three situations. One is when a new line of inquiry begins. Such
transitional statements serve as a signal that some change in thought patterns is required. The second
situation is the start of new pages. Here, they are aimed at the preliminary “page flippers”, the people
who want to see what the entire questionnaire is about before committing themselves to the task of
answering. The third use of transitions is to break the monotony of a long series of questions on a single
topic. They are added to give a conversational tone to what might otherwise sound like an inventory of

questionnaire items.

3.2.1.7 Step 7: Evaluate the questionnaire

Once a rough draft of the questionnaire has been designed, a critical evaluation needs to be
undertaken. At this point in the development of the questionnaire, the following items need to be
considered: (1) Is the question necessary? (2) Is the survey too long? and (3) Will the questions provide

the answers to address the objectives of the survey?

Is the question necessary? The most important criterion for this stage of questionnaire development
is ascertaining the necessity of each given question. Researchers often ask questions because ‘it
would be nice to know”. For example, excessive demographic questions are very common. Education
data, the number of children in each age category, and extensive demographics on the spouse are

simply not warranted by the nature of many visitor studies.
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Each question must serve a purpose. It must be a screener, an interest generator, a required transition,
or be directly related to the stated objectives of the survey. Any question that fails to satisfy at least one

of these criteria should be omitted.

Is the questionnaire too long? At this point, it is advisable to role-play the questionnaire with
volunteers acting as respondents. Although there is no minimum number of interactions, the length of
time it takes to complete the questionnaire needs to be noted. The length of the questionnaire should

be suitable to the method of administration (see section 3.2.1.3).

Will the questions provide the desired information to accomplish the research objective? The
researcher needs to make certain that a sufficient number and type of questions are contained within
the questionnaire to meet the decision-making needs of management. A suggested procedure is to
carefully review the survey objectives. The objectives of the survey should be realistic and manageable.
Next, the researcher should read through the questionnaire and write each question number next to the
objective that the particular question will assist to accomplish. If a question cannot be tied to an
objective, the researcher needs to determine whether the list of objectives is complete. If the list is
sufficient, the question should be omitted. Also, if after reading through the entire questionnaire there is
an objective with no questions listed beside it, appropriate questions should be added to the
questionnaire. The number of survey objectives will also influence the length of the questionnaire, thus,

a trade-off needs to be made between the survey objectives and questionnaire length.

3.2.1.8 Step 8: Pre-test the questionnaire

The core and standard visitor survey questions have already been pre-tested for reliability and validity.
However, pre-testing customised questions, if included, and the questionnaire itself for possible
construction defects is an important part of questionnaire design. No survey should be administered with
out a pre-test. Pre-testing is particularly important for self-administered modes because problems of
comprehension and difficulties with answering questions are less evident. The best approach to pre-test

a questionnaire is in person. This approach can follow one of two methods:

1. Debriefing method. In the debriefing approach the questionnaire is administered first. For
example, the survey would be filled out without assistance from the interviewer; however, the
interviewer should be instructed to observe and note reactions of confusion, resistance, or
uneasiness. When the survey is complete, the interviewer should debrief the respondent by asking
what he or she was thinking about when forming each answer, whether there were any problems of

understanding, and whether any aspects of the subject were not covered by the questions.

2. Protocol method. In the protocol method the respondent is asked to “think aloud” when filling out
the questionnaire. The interviewer records these thoughts, and at the end of the pre-test asks for

further clarification of the problems where necessary.

Notwithstanding the method selected for pre-testing a questionnaire, the following issues need careful

consideration during pre-testing:
=  Flow of the questionnaire

Testing the “flow” of the questionnaire is often a matter of intuitive judgment. Since respondents do not
know what the next question will be, questions must appear in a logical sequence and form part of a

coherent flow. Transitions from one topic to another must also be pre-tested to ensure that they are

clear and logical.
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=  Filter questions and patterns

Many questionnaires have instructions on what questions to skip depending on the answers to a

previous question. Pre-testing provides the opportunity to check whether the instructions are clear.

= Length

Each section of the questionnaire should be timed to ensure that no section is too long. Unless the
length of the questionnaire is pre-tested, the researcher may experience problems with respondent

fatigue and initial refusal if respondents know in advance the expected length.
= Respondent interest and attention

Capturing and maintaining the interest of a respondent throughout the entire questionnaire is a major
design challenge. Often the answering task is varied throughout the questionnaire to engage a

respondent’s active attention. The extent to which this is successful can and should be pre-tested.

=  Trial data analysis

Analysis of data collected during the pre-test is recommended because it will show the type of output that
will be generated by the study and its adequacy to answer the research objectives. Trial analyses show

that all data collected will be used, and that all necessary data will be obtained.

3.2.2 Phase 2: Design A Sampling Strategy

The second phase of the visitor survey process details guidelines for designing a sampling strategy (see

Figure 5). The goal of the sampling strategy is to obtain an accurate representation of visitors without

sampling every visitor during the sampling period.

Step 9: Determine the target population
(3:2:2.1)

v

, Step 10: Determine the sample frame
- (3.2.2.2)

v

Step 11: Select a sampling method
(3.2.2.3)

v

Step 12: Determine sample size

(3.2.2.4)

v

Step 13: Dealing with non-response
(3.2.2.5)

Figure 5 Phase 2 (Design a Sample Strategy) in survey research

44



Visitor Monitoring Manual Guidelines for Visitor Surveys

3.2.2.1 Step 9: Determine the target population

Sampling design begins by specifying the target population, which is the collection of elements or objects
that possess the information sought by the researcher and about which inferences are to be made. The

target population must be precisely defined, in terms of elements, sampling units, and area of coverage.

An element is the object about which or from whom the information is desired. In survey

research, the element is usually the respondent.

The target population consists of sampling units (e.g. people). The task is to specify

which sampling unit is appropriate. The choice of sampling unit will depend on the

purpose of the study.

The area of coverage refers to the geographical boundaries relevant to the survey

objectives. For example, if the objective is to survey visitors to a particular area (e.g.

national park, local council park), the boundary is the geographical (or tenure) boundary

that defines the area in question.
In addition to defining who should be included in the target population, it is also important to define the
characteristics of those that should be excluded. For example, if the objective of the survey is to develop
a profile of visitors to a particular area (e.g. a state forest), the population of interest will be restricted to

those visitors who are visiting that particular area.

3.2.2.2 Step 10: Determine the sample frame

A sampling frame is a representation of the elements of the target population. The sampling frame may
consist of either a list of population members used to obtain a sample, or a description of the procedure
by which each sampling unit is located. Most sample frame procedures fall into one of three general

categories:

1. Sampling is done from a more or less complete list of individuals in the population to be studied.

2. Sampling is done from a set of people who go somewhere or do something that enables them
to be sampled (e.g. visitors to a specific site). In these cases, there is not an advance list from

which sampling occurs; rather the creation of the list and the process of sampling occur
simultaneously.
3. Sampling is done in two or more stages, with the first stage involving sampling something other

than the individuals finally to be selected. In one or more steps, these primary units are
sampled (e.g. households), and eventually a list of individuals is created, from which a final

sample selection is made.
When a list of population members cannot be compiled, which is often the case when surveying visitors

to a particular area, directions for identifying the target population must be specified. For example, if the

target population is visitors to a particular area, the sample frame is based on the visitation patterns and

attributes of the area including:

= the number and location of all entrances to the area including roads, walking tracks, and

waterways;

= if possible, estimates of the amount of use each entrance receives and a description of the

types of people who use the entrance (e.g. walkers, campers, locals); if this information is not
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recorded, estimates of traffic flows and visitation patterns need to be obtained from experienced

staff working in the area; and
«  the number and location of key visitor sites including camping areas and day use areas.

Once the sample frame has been determined, the next step is to select a sampling procedure for

selecting sampling units to be included in the survey.

3.2.2.3 Step 11: Select a sampling method

The selection of a sampling method will depend on the objectives of the survey, the resources available,
and the nature of the research problem under investigation. A variety of sampling methods are available

for respondent selection. The methods are usually divided into two broad types:

Probability samples must be selected in such a way that every ‘element of the
population has a known, non-zero probability of selection. Probability sampling implies
the use of random selection and provides a statistical basis for saying that a sample is

representative of the target population.

Nonprobability samples include the selection of specific elements of the population in a
non-random manner. Such samples are chosen based on judgment regarding the
characteristics of the target population and the needs of the survey. With nonprobability
sampling, some members of the target population have a greater chance of being

selected than others.

The advantages and disadvantages of probability and nonprobability sampling methods are presented in

Table 14.

Table 14 Advantages and disadvantages of probability and nonprobability sampling methods

Advantages Disadvantages

Probability Sampling Methods

Information from a representative cross-section of the More expensive than nonprobability samples of the same
population of interest can be obtained size. The rules for selection increase interviewing costs
and professional time must be spent in developing the

sample design
Sampling error can be computed Take more time to design and execute
Survey results are projectable to the total population

Nonprobability Sampling Method's

Samples cost less Sampling error cannot be computed

Samples ordinarily can be conducted more quickly than The researcher does not know the degree to which the
probability samples sample is representative of the population from which it

was drawn

Can produce samples of the population that are The results cannot and should not be projected to the
reasonably representative, if executed in a reasonable total population

manner
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An example of sampling guidelines for selecting a representative and random sample of visitors to an

area are provided below:

» surveys should be distributed at locations that are used by a representative sample of the
visiting population (e.g. vehicle entry points, visitor centers, car parks, campgrounds, and picnic

areas);

« the locations should be surveyed at random intervals throughout the survey period; if there is
more than one location to be surveyed, the amount of time spent at each location should reflect

the level of visitor use; high use areas should be surveyed more often than low use areas;

= at each survey location the surveyor should identify a specific area and establish a survey

position where visitor movement can be consistently and safely observed,

= only one visitor from each family group should be selected; although visitors may pass by while
the surveyor is working with a respondent, interviewers should take their time, finish with a

respondent and then begin to identify the next respondent; and

= if the person selected declines to participate in the survey, simply thank them and identify the

very next visitor as the next potential respondent.

The same principles apply for the other sampling methods. For example, if stratified sampling
procedures were selected to survey weekend and weekday visitors, the sampling guidelines would be
the same as above, with separate samples selected during the week (e.g. Monday to Thursday) and

weekend (e.g. Friday to Saturday) periods.

In addition to choosing between probability and nonprobability samples, the researcher must choose
between different types of sampling procedures for each sampling method. A brief description of
commonly used probability and nonprobability sampling methods and their benefits is presented in Table
15. Some of the issues that should be resolved when using each method are also discussed. A
summary of the strengths and weaknesses associated with the various probability and nonprobability

sampling methods is provided in Table 1.

A more detailed discussion of probability and nonprobability sampling methods is provided in section
2.3.1.4. Comprehensive discussions of probability and nonprobability sampling methods can be found in
Babbie (1990), Fowler (1993), de Vaus (1995), McDaniel and Gates (1999), Aaker, Kumar and Day

(2000), and Bouma (2000).

3.2.2.4 Step 12: Determine sample size

Once a sampling method has been selected, the next step is to determine the appropriate sample size.
Of the many issues involved in sample design, one of the most common questions posed is how big a
survey sample should be. There is a popular misconception that the adequacy of a sample depends on
a fraction of the population included in that sample — that somehow 1 per cent or 5 per cent, or some
other percentage will make a sample credible. This is not necessarily so. What is important is the
absolute size of the sample, regardless of the size of the population. For example, many well-known
national surveys and opinion polls are based on samples of less than 2000. These polls have
demonstrated that the behaviour of millions of people can be predicted quite accurately using samples

that are minuscule in relation to the size of the population.
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Table 15 Commonly used probability and nonprobability sampling methods

Description

Benefits

Issues

Probability Sampling
Simple random sampling

Every unit has an equal chance of
selection from the sample frame

Stratified random sampling

The study population is grouped
according to meaningful
characteristics or strata

Systematic sampling

Every kth unit on a list of eligible units
is selected

kth can mean 5", 6", 23" and so on,
determined by dividing the population
by the desired sample size
Cluster/Multistage sampling

Natural groups or clusters are
sampled, with members of each
selected group sub-sampled
afterward

Nonprobability sampling
Convenience sampling

Use of a group of individuals or units
that is readily available

Snowball sampling

Previously identified members
identify other members of the
population

Quota sampling

The population is divided into
subgroups

A sample is selected based on the
proportions of subgroups needed
Focus groups

Groups of people (8-10) serve as
representatives of the population

Relatively simple to do

Can conduct analyses of subgroups
(e.g. female and male, weekday and
weekend use)

Sampling variations are lower than
that for random sampling; the sample
is more likely to reflect the population

Convenient; use existing list (e.g.
names) as a sampling frame

Similar to random sampling if starting
point is randomly divided

Convenient; use existing units (e.g.
national parks, state forests)

A practical method because you rely
on readily available units

Useful when a list of names for
sampling is difficult or impractical to
obtain

Practical if reliable data exist to
describe proportions

Useful in guiding survey development

Members of a subgroup of interest
may not be included in appropriate
proportions

Must calculate sample sizes for each
subgroup

Can be time consuming and costly to
implement if many subgroups are
necessary

Must watch for recurring patterns
within the sampling frame (e.g.
names beginning with a certain letter;
data arranged by month)

Because sample is opportunistic and
voluntary, participants may be unlike
most of the constituents in the target
population

Recommendations may produce a
biased sample

Little or no control over who is named

Records must be up to date to get
accurate proportions

Must be certain the relatively small
group is a valid reflection of the larger
group that will be surveyed

Source: Fink (1995: 22-23).

Determining sample size is complex and involves several qualitative and quantitative considerations.

The following are general guidelines, and it is recommended that professional statistical guidance be

sought to assist with determining an appropriate sample size.

Qualitative factors that should be considered in determining sample size include:

= The importance of the decision. In general, for more important decisions, more information is

necessary and the information should be obtained more precisely. This calls for larger samples,

but as the sample size increases, each unit of information is obtained at greater cost.
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=  The nature of the research. For exploratory research, such as those using qualitative
methods (e.g. focus groups), the sample size is typically small (i.e. less than 100 samples). For

conclusive research, such as descriptive surveys, larger samples are required.

«  The number of variables. If data are being collected on a large number of variables, larger

samples are required. The cumulative effects of sampling error across variables are reduced in
a large sample.

= The nature of the analysis. If sophisticated analysis of the data is required, the sample size
should be large. Thus, a larger sample would be required if the data are being analysed at the

subgroup level (e.g. age groups) than if the analysis is limited to the aggregate or total sample.

As a general rule, ensure that the smallest subgroup has at least 50 samples.

= Sample sizes used in similar studies. Surveys of visitors to natural areas typically range
from 100 to 500 samples. Studies have shown that survey errors associated with sample sizes
of less than 100 are too high, and thus lack generalisability. At the same time, however, studies
have also shown that beyond a certain point the cost of increasing the sample size is not worth
it in terms of the extra precision gained.

= Resource constraints. More often than not, a strict resource constraint in terms of the budget
and time available to do visitor surveys exists. Trade-offs between the amount of time and
budget available, and the level of precision, accuracy, and analysis that is required, will need to

be made.

Sample size may also be determined by applying quantitative factors, otherwise known as the

confidence interval approach.

The Confidence Interval Approach

The confidence interval approach applies the concepts of variability, confidence interval, sampling

distribution, and standard error of a proportion (or mean) to create a valid sample.

Variability is defined as the amount of dissimilarity (or similarity) in respondents’

answers to a particular question.

A confidence interval is a range into which the true population parameter will fall,

assuming a given level of confidence.

The sampling distribution is the distribution of the values of a sample statistic

computed for each possible sample that could be drawn from the target population under
a specified sampling plan.

The standard error is an indication of how far away from the true population value a

typical sample result is expected to fall.

To calculate the sample size for a survey, the amount of variability believed to be in the population, the
desired level of accuracy, and the level of confidence required for the estimates of the population values
needs to be considered. The relationship between these factors is best explained by the following

example.
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The confidence intervals for various statistics for various sample sizes are shown in Table 16. Down the
left side of the table are various sample sizes, ranging from 50 to 10,000. Across the top of the table are
statistical proportions that may be found in surveys. Given knowledge (or an estimate) of the proportion
of a sample that gives a particular answer, the table provides 95 per cent confidence intervals for various
sample sizes. An example of how the table is interpreted is as follows: suppose we have a sample size
of 250 and we have a finding that 90 per cent of the sample have a certain characteristic, say, they have
travelled independently to the area, and the remaining 10 per cent have travelled as part of an organised
tour. Reading from the table, for a sample size of 250, we find that a finding of 90 per cent (and 10 per
cent) is subject to a confidence interval of plus or minus (+) 3.7. In other words, we can be fairly certain

that the true population value lies in the range of 86.3 per cent and 93.7 per cent.

Table 16 Confidence intervals for variability attributable to sampling (at the 95% confidence level)

Proportion of sample with characteristics

Sample size 50/50 40/60 30/70 20/80 10/90 5/95
50 13.9 13.6 12.7 i | 8.3 6.0
80 11.0 10.7 10.0 8.8 6.6 5.3
100 9.8 9.6 9.0 7.8 5.9 4.3
150 8.0 7.8 7.3 6.4 4.8 3.5
200 6.9 6.8 6.3 5.5 4.2 3.0
250 6.2 6.1 5.7 5.0 3.7 27
300 5.7 5.5 5.2 4.5 34 25

400 4.9 4.8 4.5 3.9 2.9 21
500 4.4 4.3 4.0 3.5 2.6 19
750 3.6 3.5 3.3 2.9 2.1 1.6
1000 341 3.0 2.8 2.5 1.9 1.3

2000 2.2 2.1 2.0 17 1.3 1.0

4000 1.5 1.5 1.4 1.2 0.9 0.7

10000 1.0 1.0 0.9 0.8 0.6 0.4

Source: Fowler (1993: 31), Veal (1997: 211).

Several points about Table 16 are important. First, it can be seen that increasingly large samples always
reduce sampling errors. Second, adding a given number of cases or respondents to a sample reduces
sampling error a great deal more when the sample is small than when it is comparatively large. For
example, adding 50 cases to a sample of 50 produces a quite noticeable reduction in sampling error.
Adding 100 cases to a sample of 400, however, produces a less noticeable reduction in sampling error.
Third, the absolute size of the sampling error is greatest around proportions of 50 per cent and
decreases when the proportion of a sample having a characteristic approaches either zero or 100 per
cent. Fourth, Table 16 and the equations on which it is based apply to samples drawn with simple

random sampling procedures.
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3.2.2.5 Step 13: Dealing with non-response

The object of sampling is to obtain a body of data that is representative of the population. The quality of
the sample data depends on the proportion of that set from which data are actually collected. There are

three categories of those selected to be in a sample who do not provide data:

= those whom the data collection procedures do not reach, thereby not giving them a chance to

answer questions,
= those asked to provide data who refuse to do so, and

» those asked to provide data that are unable to perform the task required of them (e.g. people
who are too ill to be surveyed, who do not speak the researcher’s language, or whose reading

and writing skills preclude their filling out self-administered questionnaires).

Bias Associated with Non-response

The effect of non-response on survey estimates depends on the percentage not responding and the
extent to which those not responding are biased or systematically different from the population. The
response rate is a basic parameter for evaluating a data collection effort. Response rates are usually

reported as the percentage of a selected sample from which data were collected.

The effect of non-response depends on whether those who respond to the survey differ from non-
respondents in a meaningful way, thereby creating biases. The seriousness of non-response bias
depends on the extent of the non-response. If the percentage involved is small, then the bias is small.
The very act of being a non-respondent often implies a meaningful difference. Bias attributed to non-
response can be detected by comparing the demographic characteristics (e.g. age, gender, education)

of:

= those who respond immediately with those who respond after follow-up steps are taken, and

= respondents and non-respondents.

Reducing Non-response

Non-response may be minimised by implementing the following:

= during the survey build rapport with the respondent, and motivate and encourage them to

complete and return the questionnaire;

= to enlist the cooperation of the respondent, present the purpose of the study effectively and

accurately;

= the questionnaire should appear professional, personalised, attractive, and easy to complete;

= minimise the length of the questionnaire as a long questionnaire may discourage potential

respondents;
= the questions should be attractively spaced, easy to read and uncluttered,
= follow up and remind non-respondents (e.g. send a replacement mail questionnaire); and

= reminders should be avoided during December and holiday periods because of delivery delays

and absence due to school holidays.
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Correcting for Non-response

Some non-response is inevitable. As a general principle, the best approach for minimising non-response
is to encourage the cooperation of potential respondents to maximise response rates. If non-response
error is high, three approaches may be used to reduce the error associated with non-response: using

proxy respondents, statistical adjustments, and resurveying a sample of non-respondents.

1. Proxy respondents

When a respondent is unable or unwilling to participate in a survey, asking another member of the group
to report for the designated respondent is one option for reducing non-response. Providing there is a
knowledgeable proxy available, proxy reporting is most suitable when asking respondents about factual
information. Proxy respondents are not suitable for obtaining information relating to the subjective states

(e.g. feelings and opinions) of designated respondents.

2. Statistical adjustments

Statistical correction for non-response works as follows: Suppose people aged between 18 and 24 years
of age are known to constitute 20 per cent of visitors to a particular area. Because of differential non-
response, though, only 10 per cent of the sample respondents are aged 18 to 24 years. After the survey
is complete, the researcher could weight the answers of those aged 18 to 24 who responded so that they
are the equivalent of 20 per cent of the responses. To the extent that those aged 18 to 24 gave different
survey answers than those who were older, the resulting estimates might be better. This result,
however, also depends on the 18 to 24 year-old respondents being representative of the 18 to 24 year-

old non-respondents, which may not be true.

3. Surveying non-respondents

Suppose that a mail survey was conducted, and 60 per cent of those sampled participated. The
researcher thinks that many non-respondents would respond to a request to give a personal or
telephone interview, but lack the funds to try those procedures for all respondents. An option is to draw
a sample of non-respondents to be contacted using the more expensive methods. Data collected in this

manner may serve two purposes:

= Information from the second round of data collection can be used to estimate the direction and
amount of bias in the initial sample. The second round will most likely also have non-response,
and may still produce data that do not fully represent all respondents; however, the data may be

used to improve the statistical adjustments discussed above.

= If the new round of data collection replicates questions in the initial survey, the results can be
added to the initial sample data set. To do this, the data need to be weighted to adjust for the
fact that only a sample of non-respondents received the follow-up treatment. For example, if
half the non-respondents are followed-up, then the respondents from this phase of data
collection should be weighted by a factor of two when they are combined with the initial data.
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3.2.3 Phase 3: Administration of Questionnaires

The third phase of the survey process provides guidelines on questionnaire administration (Figure 6).
This section provides guidelines for administering visitor surveys. The guidelines for personal surveys
and personal intercept and mail-back surveys are similar; however, where differences occur, mention will
be made. The differences are largely attributed to the fact that personal surveys are interviewer-

administered, while the personal intercept and mail-back survey method is largely self-administered.

Step 14: Scheduling the survey
(3.2.3.1)

v

Step 15: Select survey locations
(3.2.32)

v

Step 16: Determine staffing
‘requirements (3.2.3.3)

v

Step 17: Pre-survey préparation
(3.2.3.4)

v

Step 18: Distribute questionnaires '
(3:2:3:5)

v

Step 19: Data management
(3:236)

Figure 6 Phase 3 (Questionnaire Administration) in survey research

3.2.3.1 Step 14: Scheduling the survey
To schedule a visitor survey, the following factors need to be taken into consideration:

* I|dentify the time of year when visitation is most representative. If visitation to the area is
significantly effected by seasonality (e.g. winter versus summer), select one season for this

survey, and the other season for when another visitor survey is to be scheduled.

= A minimum of four days and a maximum of seven days need to be selected as the survey
period. The survey period should incorporate both week days and weekend days. Visitor

experiences can be significantly different between week days and weekends.

»  The amount of time spent undertaking visitor surveys should be consistent during the survey
period. For example, during the pilot studies that led to the development of this Manual, the
survey period for each day began at 8 o'clock in the morning and finished at 5 o'clock in the

afternoon.
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3.2.3.2 Step 15: Select survey locations

Visitor surveys should be distributed at locations that are used by a representative sample of the area'’s

visitor population (see section 3.2.2.2). Suggested survey locations include:
= vehicle entrance points,
= visitor centers,
= car parks,
= campgrounds,
= day use areas (e.g. picnic areas), and

= trackheads.

Survey locations need to be assigned for each of the survey days. If there is more than one survey

location, vary the assignments to reflect the level of visitor use; high-use areas should be surveyed more

often than low-use areas (see section 3.2.2.2).

3.2.3.3 Step 16: Determine staffing requirements for administering surveys
The number of interviewers required for administering visitor surveys will depend on:

= the number of sites to be sampled,

= the level of use, and

= the location of survey sites.

The majority of survey sites will require one person; however, if a site is heavily used or remote, two

people may be needed. The safety of staff should be a priority at all times.

Interviewer training is critical to the quality of data collected. Training ensures that all interviewers
administer the questionnaire in the same manner so the data can be collected uniformly. Training should
cover making the initial contact, asking the questions, probing, recording the answer, and terminating the

interview. These points are particularly important for interviewer-administered surveys.
= Making the initial contact

The initial contact can result in cooperation or the loss of potential respondents. Interviewers should be
trained to make opening remarks that will convince potential respondents that their participation is

important.
= Asking the questions

A slight change in wording, sequence or manner in which a question is asked can distort its meaning and
bias the response. Training in asking questions can yield high dividends in eliminating potential sources
of bias. Changing the phrasing or order of questions can make significant differences in the response

obtained. The following are guidelines for asking questions:
= follow instructions carefully,
“ be thoroughly familiar with the questionnaire,

= ask the questions in the order in which they appear in the questionnaire,
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use the exact wording given in the questionnaire,
read each question slowly,
repeat questions that are not understood, and

ask every applicable question.

* Probing

Probing is intended to motivate respondents to clarify or explain their answers. Probing also helps

respondents to focus on the specific content of the interview and provide only relevant information.

Listed below are some commonly used probing techniques.

Repeating the question in the same words can be effective in eliciting a response.

Repeating the respondent’s reply verbatim can stimulate respondents to provide further

comments.

Using an expectant pause or silent probe can cue the respondent to provide a more

complete response. However, the silence should not become embarrassing.

Reassure the respondent if the respondent hesitates with comments like: “There are no
right or wrong answers. We are just trying to get your opinions.” If the respondent needs
an explanation of a word or phrase, the interviewer should not offer an interpretation.
Rather, the responsibility for the interpretation should be returned to the respondent. This

can be achieved with a comment such as: “Just whatever it means to you.”

Elicit clarification to arouse the respondent's motivation to cooperate with the interviewer
and provide complete answers with a question like: “I don't quite understand what you

mean by that, could you please tell me a little more?”

= Recording the answers

Although recording respondent answers seems simple, several mistakes are common. All interviewers

should use the same format and conventions to record the interviews and edit completed interviews.

While the rules for recording answers to closed-response questions vary with each questionnaire, the
general rule is to mark the box that reflects the respondent’s answer. The general rule for recording

answers to open-response questions is to record the response verbatim. The following are specific

guidelines for recording answers to open-response questions:

record the responses during the interview,

use the respondent’s own words,

do not summarise or paraphrase the respondent’s answers,
include everything that pertains to the question objectives,
include all probes and comments, and

repeat the response as it is written down.
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Terminating the interview

The interview should not be closed before all the information is obtained. The interviewer should answer

the respondent's questions about the study. The respondent should be left with a positive feeling about

the interview. It is important to thank the respondent and express appreciation.

In addition to conducting an interview, interviewers should also be briefed on the following points:

establishing survey locations,

distributing surveys to visitors,

the interviewer’s message,

suggested techniques for increasing visitor response,
instructions if visitor is willing to participate in survey, and

instructions if visitor declines to participate in survey.

Interviewers may be recruited from the agency undertaking the survey, or may be volunteers, or

university graduate and postgraduate students.

3.2.3.4 Step 17: Pre-survey preparation

Prepare Questionnaires

Once the questionnaires have been printed to specification, the following steps need to be taken before

distributing to visitors.

Interview-administered questionnaires (personal survey method):

Each questionnaire needs to be numbered (1-n) on the top right corner of the first page. The
number of each questionnaire should correspond to the same number on the Interview-

administered Interview Form (Appendix I11) on which the details of each respondent is recorded.

Self-administered questionnaires (personal intercept mail-back method):

Each questionnaire needs to be numbered (1-n) on the top right corner of the first page. The
number of each questionnaire should correspond to the same number on the Self-administered
Interview Form (Appendix 1V) on which the details of each respondent is recorded. As surveys
are mailed back for processing, each survey number can be marked off on the interview form.

Two weeks after the survey period, follow-ups are then sent to those respondents who have not
been marked off on the form.
Reply-paid artwork proofs for reply-paid envelopes needs to be arranged through Australia Post

(www.auspost.com.au). The artwork contains a unique barcode representing the reply-paid

address. The postage of reply-paid envelopes (110mm X 220mm) costs $0.46 per envelope.
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Assemble Survey Materials

Before commencing the distribution of questionnaires, assemble the following materials for each

interviewer:

= name badge

= clipboard

= pens

= interview form

» a batch of questionnaires

= sampling plan

= copy of instructions for distribution

= copy of introductory message for interviewers.
Familiarise yourself with the area

Arrive at the area a day before commencing the visitor survey to review logistics, and become familiar
with traffic patterns and visitor flow. Use this time to train your interview team and familiarise them with
the sites where they will be surveying visitors. If time permits, run practice surveys so that the
interviewers become familiar with the interview routine and, in particular, the introductory message.
Their interview with the visitor should contain all the points mentioned in the introductory message (see

section 3.2.3.5). Interviewers should also practice filling out the relevant interview forms (Appendices |lI
and V).
Last-minute preparation

At the commencement of each survey day, arrive ahead of the scheduled starting time to check that all
of the survey materials are prepared. Reinforce the importance of following the sampling plan to
interviewers. Lunch breaks should be scheduled at different times over the survey period to reduce any

possibility of sample bias.

3.2.3.5 Step 18: Distribute questionnaires

Distribution Do’s and Don’ts
Interviewers should use the following guidelines when distributing questionnaires to visitors:

= Only one person per family unit can participate in the survey. If a group is approached that is
composed of more than one family unit, distribute a questionnaire to one member of each family
unit. For example, if a group of visitors are approached comprised of a family of four and two
grandparents, two separate surveys should be distributed, one to the family of four, and one to

the grandparents.
= Although visitors may wish to volunteer, they should not be selected as potential respondents.

= If surveys are to be self-administered, every questionnaire must be handed directly to a

respondent. Visitor surveys cannot be left on a visitor centre desk for distribution.

=  Each potential respondent should be addressed in a friendly, cheerful, and courteous manner.
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= If the potential respondent does not read or understand English, the interviewer should identify
a person in the group who does. If there is not a suitable replacement, treat the situation as if

the visitor declined to participate and note as a refusal on the interview form. Thank them for

their time and go to the next potential respondent.

= Respondents should not receive more than one questionnaire.

Interviewers Introductory Message

When approaching a potential respondent, the interviewer should begin the survey with the following

message:

Interview-administered surveys (personal survey method)

Hello my name is [INSERT NAME OF INTERVIEWER]. | am doing some visitor surveys
for the [INSERT NAME OF AGENCY]. The agency is interested in your visit and what
you think of the services and facilities provided in the [INSERT TYPE OF AREA]. The
information collected will be used to improve the management of, and services provided
at, [INSERT NAME OF AREA]. The survey will take about ten minutes, and the
information collected is treated as confidential. Could you spare 10 to 15 minutes of your
time to answer some questions about your visit to this [INSERT TYPE OF AREA]?

Self-administered surveys (personal intercept and mail-back method)

Hello my name is INSERT NAME OF INTERVIEWER]. | am doing some visitor surveys
for the [INSERT NAME OF AGENCY]. The agency is interested in your visit and what
you think of the services and facilities provided in the [INSERT TYPE OF AREA]. The
information collected will be used to improve the management of, and services provided
at, [INSERT NAME OF AREA]. ltis a self-administered survey, and a self-addressed,
reply-paid envelope is attached for your convenience. The survey will take about ten
minutes of your time and the information collected is treated as confidential. Would you

be interested in taking a survey with you to fill in at the end of your visit?

During the introductory message, it is important that the conversation with potential respondents is
conducted in a positive manner. Interviewers should emphasise the importance of visitor feedback.

Each respondent should be convinced that their feedback will be used to improve the management of,

and services provided at, the area in question.
Suggested techniques for increasing visitor response include:
= allow a sufficient amount of time for interacting with each potential respondent,
. plan your interaction with each potential respondent,
= establish direct eye contact,
= speak in an enthusiastic manner, and

=  explain to the visitor the value of their opinions to the agency managing the area in question.
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Visitors who are willing to participate in the survey

If the potential respondent agrees to participate in the visitor survey:

Interview-administered surveys (personal survey method)
= record their details on the Interview-administered Interview Form (Appendix I11),
= conduct the interview at a place that is comfortable and convenient for the visitor, and
= thank the visitor for participating when the interview is finished.

Self-administered surveys (personal intercept and mail-back survey method)

record their details on the Self-administered Interview Form (Appendix V),

= remind them that if their survey has not been received within two weeks of the survey period, a

reminder letter with a replacement questionnaire will be mailed to them to ask for their

cooperation,
= reinforce that their opinions are important,
= thank them for participating, and

= encourage them to complete the survey at the end of their visit and return by mail in the self-

addressed reply-paid envelope provided.

Visitors who decline to participate in the survey
If the potential respondent declines to participate in the survey:
= thank them for their time,
= mark them down as a refusal on the interview form, and

= select the next visitor as a potential respondent.

3.2.3.6 Step 19: Data management

This section details the procedures for managing survey data that is obtained using the personal
intercept mail-back method of administering visitor surveys. Following the survey period, the following

tasks for recording the mail-back surveys need to be undertaken:

= For two weeks following the end of the survey period, after each day’s mail arrives each
questionnaire should be marked off in the “Mailed-back” column on the Self-administered
Interview Form (Appendix 1V), by placing a tick in the row number that corresponds with the
questionnaire number (recorded in the top right hand corner of the questionnaire). Each
questionnaire should also be stamped with the date it was posted which should be recorded on

the reply-paid envelope. Questionnaires should then be placed in sequential order by number.

=  Using the Questionnaire Response Rate Form (see Appendix V), write the date and number of
questionnaires received each day. Add the number of questionnaires already received to the
number received each day. Calculate the response rate by dividing the cumulative tally by the

number of questionnaires distributed.
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»  When two weeks have lapsed, follow-ups need to be sent to non-respondents (i.e. those
respondents who have not mailed back their surveys). The follow-up mailings should include a
reminder letter (see Appendix VI for a standard template) that is printed on letterhead and
signed, and a replacement questionnaire, with a self-addressed, reply-paid envelope. To
identify questionnaires that have been returned as a result of reminders, place the letter “R”
next to the questionnaire number in the top right hand corner of the questionnaire. For
example, if the 44" respondent who agreed to participate has not sent their survey back by
mail within the first two-week period, the number “44R” should appear on the replacement

questionnaire so it can be identified as a replacement questionnaire.

*  The beginning of the follow-up period should be marked on the Questionnaire Response Rate
Form. Once the follow-ups have been sent out to respondents, questionnaires that are
received in the next two weeks should also be recorded on the Questionnaire Response Rate
Form. In total, respondents are given a four-week period to mail back their completed

questionnaires. Surveys received after the four-week deadline should be discarded.

= Once follow-up mailings have been sent, the names and postal addresses of respondents
should be disposed of and preferably shredded to protect respondent privacy and

confidentiality.

= Follow-up mailings are an effective method for increasing response rates. For example, a
recent survey of visitors to the Bunya Mountains National Park using the personal intercept and
mail-back approach yielded a 79 per cent response rate (Horneman 2002). The rate of returns
over the four-week period is presented in Figure 7. The majority of visitors returned the
surveys by mail in the first week following the survey period. Follow-up mailings to non-

respondents on 14 October increased the response rate by 18 per cent.

Daily number of . Follow-up
mailings sent

returns 20 4

Figure 7 Bunya Mountains National Park visitor study response rate
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Studies of visitors to a diversity of natural areas, applying the personal intercept and mail-back survey

method, have produced similar response rates (Table 17).

Table 17 Comparison of response rates

Sample size (N) Response rate (%)

Oxley Wild Rivers National Park (Wollomombi Gorge section) 54 77
Crowdy Bay National Park 44 81.5
Carnarvon National Park (Carnarvon Gorge section) 174 71
Kondalilla National Park 164 66
Kenilworth State Forest 155 76

Source: Horneman (2001a, 2001b, 2001c, 2001d, 2001e)

3.2.4 Phase 4: Data Analysis and Reporting

This section details guidelines for analysing and reporting survey data (see Figure 8). The section
begins with a discussion on data preparation and emphasises the importance of editing and coding

survey data. The section then presents guidelines for entering, analysing and reporting visitor survey

data.

Step 20: Prepare data for analysis
(3.2.4.1)

v

Step 21: Data entry
- (3249)

v

Step 22:Data analysis
(3.2.4.3)

v

Step 23: Report generation
- (3.24.4)

v

Step 24: Data storage and retrieval
(3.2.4.5)

Figure 8 Phase 4 (Data Analysis and Reporting) in survey research

3.2.4.1 Step 20: Prepare data for analysis

The data preparation process involves data editing and data coding. These tasks are discussed in

detail below.
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Data Editing

The purpose of this task is to make sure that all questionnaires have been filled out properly and
completely, with the objective of increasing accuracy and precision. This task involves screening
questionnaires to identify illegible, incomplete, inconsistent or ambiguous responses. The editing

process involves manual checking for a number of problems including the following:

1. whether the interviewer/respondent has failed to ask/answer any questions or record answers

for certain questions,

2. that skip patterns or filter questions have been correctly followed, and

3. responses to open-response questions are eligible.

Editing is an extremely tedious and time-consuming task, however, it is an important step in the data

preparation stage.

Coding Data

Coding refers to the process of grouping and assigning numeric codes to the various responses to a
particular question. Most closed-response survey questions are pre-coded. This means that numeric
codes have been assigned to the various responses on the questionnaire itself before it is administered.
For example, all of the closed-response questions contained in the survey in Appendix Il have been pre-
coded. Note that each closed-response has a numeric code to the right of each answer box.

Unlike closed-response questions that are pre-coded, open-response questions are coded when the
surveys are returned. As with editing, the process of coding responses to open-response questions is
tedious and time-consuming; however, the richness and detail of information obtained often outweighs
the initial time involved. Coding open-response questions is a subjective task. For this reason, it is

recommended that two people independently code the responses, and then compare the results.
There are four steps in the process of coding responses to open-response questions:

1. List responses. Develop a list of the responses for each open-response question. The listing

may be done as part of the editing process or as a separate step.

2. Consolidate responses. ldentify responses that are similar, and consolidate them into a
single response category. Because of the subjective nature of this stage in the coding process,
it is important that the two independent coders discuss how and why they consolidated the

open-responses.

3. Setting codes. Assign numeric codes to each category in the final list of consolidated

responses.
4. Enter codes on questionnaire. The actual entry of codes involves several sub-steps:

= read responses to individual open-response questions on each questionnaire;

= match individual responses with consolidated list of response categories; and

= assign the numeric code for the matched category, and write the code next to the

appropriate place on the questionnaire for the response to the particular question.
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3.2.4.2 Step 21: Data entry

Data entry refers to the process of converting information from a form that cannot be read by a computer
to a form that can be read by a computer. This process requires a data entry device and a storage
medium. A Visitor Data System, adopted by the New South Wales National Parks and Wildlife Service
and Parks Australia and originally developed by the South Australian Parks and Wildlife Service, has
been recommended for adoption as a state-wide database across New South Wales and Queensland,
for analysing and reporting visitor survey data. For more information, refer to the Visitor Data System
Training Manual (New South Wales National Parks and Wildlife Service and Environment Australia
2002). Alternatively, data can be entered into standard data analysis software packages such as

Microsoft Excel for simple reporting purposes.

Data entry involves transferring the coded data from the questionnaires directly into an electronic
medium by a competent keyboard operator. Besides key-punching, the data can be transferred by
using mark sense forms, optical scanning or computerised sensory analysis. Mark sense forms require
responses to be recorded with a special pencil in a predesignated area coded for that response. The
data can then be read by a machine. Optical scanning involves direct machine reading of the codes and
simultaneous transcription. A familiar example of optical scanning is the transcription of universal
product code data at supermarket checkout counters. Technological advances have resulted in
computerised sensory analysis systems, which automate the data collection process. The questions
appear on a computerised gridpad and responses are recorded directly into the computer using a

sensing device.

If key-punching is used to enter data, errors can occur and it is necessary to verify the data set for key-
punching errors. Data verification involves checking the data entered against the raw data to identify
any errors that may have occurred during the data entry process. If electronic scanning devices are
used to enter the data, data verification involves a cross check of the scanned data against the raw
data. As a general principle, all survey data should be verified; however, given the cost and time

constraints, it is sufficient to only verify 25-50 per cent of the data.
Data Cleaning

Data cleaning includes consistency checks and treatment of missing responses. While preliminary
consistency checks have been made during editing, the checks at this stage are more thorough and
extensive, since they are most often made by computer. Consistency checks identify data that are out

of range, logically inconsistent or have extreme values.

Out-of-range data values are inadmissible and must be corrected. For example, respondents have
been asked to indicate their level of agreement with a series of statements on a 1- to 5-point scale.
Assuming that the number 9 has been designated for missing values, data values of 0, 6, 7, and 8 are
out-of-range. Statistical software packages like SPSS (Statistical Package for the Social Sciences) and
SAS (Statistical Analysis System) can be programed to identify out-of-range values for each variable.
The correct response can be cross checked by going back to the edited and coded questionnaire.

Responses can be logically inconsistent in various ways. For example, a respondent reports both
unfamiliarity with, and frequent use of, the same product. The necessary information such as
respondent identification number, variable code, and variable name can be printed to locate and correct

inconsistent responses.
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Extreme values should be closely examined. Not all extreme values result from errors, but they may
point to problems with the data. For example, an extremely low evaluation of interpretation may be the

result of the respondent indiscriminately circling 1s (on a 1 to 7 rating scale) for all attributes.

Missing responses represent values of a variable that are unknown, either because respondents
provided ambiguous answers or their answers were not properly recorded. The treatment of missing
responses poses problems, particularly if the proportion of missing responses is more than 10 per cent.

The following options are available for the treatment of missing responses:

1. Substitute a neutral value. A neutral value, typically the mean response to the variable, is
substituted for the missing responses. While this approach has some merit, the logic of
substituting a mean value (say 4) for respondents who, if they had answered, might have used

either high ratings (6 or 7) or low ratings (1 or 2) is questionable.

2. Substitute an imputed response. The respondents’ pattern of responses to other questions is
used to impute or calculate a suitable response to the missing responses. The researcher
attempts to infer from the available data the responses the individuals would have given if they
had answered the questions. This can be done statistically by determining the relationship of
the variable in question to other variables. This approach, however, requires considerable
effort and can introduce serious bias. As a general principle, if the missing response can not
be easily and confidently inferred, the value should be clearly identified as a missing value in

the analysis (for example, substitute the number 9 for missing values).

3.2.4.3 Step 22: Data analysis
The process of selecting a data analysis strategy is dependent on four factors:
1. the number of variables being examined,
2. the level of measurement of the variables,
3. the methods of analysis, and
4. the choice between descriptive or inferential statistics.
The number of variables

The selection of a data analysis strategy is initially dependent on the number of variables to be analysed
(see Figure 9). Data analysis should aim to address the survey objectives and research questions (see
section 3.2.1.5). To address a first order research question (e.g. gender composition of visitors), a
univariate method of analysis is most appropriate. To address a second order research question (or two
variables simultaneously), such as the relationship between gender and frequency of visit, bivariate
methods of data analysis are most appropriate. To address a third order research question and higher
(or three or more variables simultaneously), such as the relationship between gender, frequency of visit,

and participation in an activity, multivariate methods of analysis are the most appropriate.

Once an analytical technique has been selected (e.g. univariate, bivariate or multivariate), the next step

is to choose between a range of such techniques.
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Figure 9 Flow chart for selecting analysis and statistical technique (de Vaus 1995: 133)

Levels of measurement

Having decided to use univariate, bivariate or multivariate techniques, the next step is to decide which
particular technique to use within these broad categories. A key factor in this choice is the level of
measurement of the variables being used. The levels of measurement refer to how the categories of the
variable relate to one another. There are four main levels of measurement: nominal, ordinal, interval

and ratio (see section 3.2.1.5, pp. 36-37).

The level of measurement has a direct effect on the level of analysis that can be administered to the
data. The following points should be considered when deciding on which level of measurement to aim

for:

= A wider range of methods of analysis is appropriate as the level of measurement of variables

increases.

= More powerful and sophisticated techniques of analysis are appropriate for interval level

variables.
= Higher levels of measurement provide more information.

= Questions which require a lot of precision and detail can be unreliable since people do not

often have accurate, detailed information.

= Respondents may be reluctant to provide precise information but may provide it in more

general terms (e.g. income bracket).
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= If variables are measured at an interval level it is simple to reduce to an ordinal or nominal

level. Data collected at lower levels cannot be converted to higher levels.

Methods of analysis

The method of analysis adopted depends on the complexity of the research question. If it involves only
one variable (a first order question), select a method of analysis appropriate for univariate analysis. |f
the question involves two variables (a second order question), select a method of analysis appropriate

for bivariate analysis and so on. Within each level of analysis there are a range of methods of analysis

(Table 18).

Table 18 Analytical methods available for survey data analysis

Univariate methods Bivariate methods Multivariate methods
Frequency distributions Crosstabulations Conditional tables
Scattergrams Partial rank order correlation
Regression Multiple and partial correlation
Rank order correlation Multiple and partial regression
Comparison of means Path analysis

For a comprehensive review of the methods presented in Table 18, see Selvanathan et. al (1994),

Kenkel (1996), and Welkowitz (2000).

Descriptive or inferential statistics

The choice of statistics is determined by many previous decisions such as complexity of the research
question, the level of measurement of the variables, and the method of analysis. The next task is to
select the most appropriate statistics. There are two basic types of statistics: descriptive and inferential.
Descriptive statistics are those that summarise the characteristics of the sample. Typically, however,
most researchers are interested in generalising from the results in the sample to the population. The
function of inferential statistics is to examine whether the patterns described in the sample are likely to
apply in the population from which the sample is dawn. For a more comprehensive discussion of
descriptive and inferential statistics see Selvanathan et. al (1994), de Vaus (1995), Aaker, Kumar and

Day (2000), and Welkowitz (2000).

Data analysis can be conducted using any modern software such as Microsoft Excel, SPSS and SAS.
The New South Wales National Parks and Wildlife Service and Environment Australia partnership are
generating a custom-built Visitor Data System (New South Wales National Parks and Wildlife Service
and Environment Australia 2002) that allows a graphical inspection of data to be undertaken. As with
visitor use data (see section 2.3.3.1), if the research goes beyond the needs of management, then

statistical advice should be sought.
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3.2.4.4 Step 23: Report generation

The report generation process begins by interpreting the results of data analysis in light of the research
questions, research design and methodology. This section of the Manual provides guidelines for
formatting reports, report writing, tables, and graphs. Examples of reports generated from a series of
visitor studies in a diversity of natural areas can be found in Horneman (2001a, 2001b, 2001c, 2001d,

2001e, 2002).
Report Format

Researchers differ in the ways they prepare a research report. The personality, background, expertise,
and responsibility of the researcher give each report a unique character. However, for consistency and
comparability, survey research reports should contain the following:

1. Title page

The title page should include the title of the report, information about the researcher or agency
conducting the research (e.g. name, address), and the date of release. The title should indicate the

nature of the research project.
2. Table of contents

The table of contents should list the topics covered and the appropriate page numbers. In most reports,

only the main headings and subheadings are included. The table of contents is followed by a list of

tables and list of figures.
3. Executive/Report summary

The executive/report summary should concisely describe the problem, approach and research design
that was adopted. A summary section should be devoted to the main results, conclusions and

recommendations. The executive summary should be written after the rest of the report.

4. Introduction

The introductory section of the report should describe the background to the study including the details
of where the study was undertaken, by whom, and when. The purpose of the study should also be

clearly stated.
5. Methodology

This section of the report should specify the details of how the research was conducted, including
questionnaire design, administration, data analysis, sample size and missing data, methodological

limitations, and special conditions.
6. Results

This section is normally the longest section of the report. The results should be organised in a coherent
and logical way. The details should be presented in tables and graphs, with the main findings discussed

in the accompanying text.
7. Discussion

The researcher should interpret the results in light of the research. Presenting a summary of the results

in this section is inadequate.
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8. Conclusion

The conclusions should be based on the key issues arising from the discussion, and should be directly

related to, and address, the research questions and survey objectives.

Report writing

A report should be written for a specific reader or readers. The report should take into account the
readers’ technical sophistication and interest in the project, as well as the circumstances under which
they will read the report and how they will use it. Technical jargon should be avoided. If some technical
terms cannot be avoided, briefly define them in an appendix. As a general guide, reports should be
objective and concise, presentable and professional in appearance, reinforced with text and graphics,

and written so that they are easy to follow and read.

Guidelines for tables
Statistical tables are a vital part of the report. Guidelines for preparing tables are as follows:

»  Every table should have a number and title. The title should be brief yet clearly descriptive of

the information provided.

» The arrangement of data items in a table should emphasise the most significant aspect of the
data. For example, if the data pertain to time, the items should be arranged by appropriate

time period.
=  The unit of measurement should be clearly stated.
= Instead of ruling the table horizontally or vertically, white spaces are used to set off data items.

»  Explanations and comments clarifying the tabie can be provided in the form of headings, stubs
and footnotes. Designations placed over the vertical columns are called headings, those placed
in the left-hand column are called stubs. Information that cannot be incorporated into the table

should be explained by footnotes.

= |f the data contained in the table are secondary, the source of the data should be referenced

below the table.

Guidelines for graphics

As a general rule, graphical aids should be used where possible. Graphical display of information can
effectively compliment the text and tables to enhance clarity of communication and impact. The

guidelines for preparing graphs are the same as those for tables.

3.2.4.5 Step 24: Data storage and retrieval

When analysis is complete, the final task is to ensure that the survey data are appropriately
warehoused. Data warehousing involves adding the data to a central database (such as the Visitor
Data System), storing the data on site in electronic and physical form, and also storing any reports that
have been generated. Best practice requires that all data acquired, and physical reports generated, be
recorded in a meta-database which catalogues information relating to the data collection process (e.g.
data collection site, name(s) of data collectors, sampling plan, dates etc.). It is essential that clear
notes, comments and notations are recorded in the meta-database and with materials that are lodged or

stored. In the case of electronic data, the software program including type and version should be written
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in permanent ink on the media. Over time, it is good practice to occasionally re-transform the data from
an old format to a more updated analytical and reporting format. Modern electronic storage systems
generally have a life of approximately five years. Itis therefore recommended that all visitor survey data

be re-transformed at least every five years.

3.3 Survey Research: Ethical Issues

As with any research that involves human subjects, the survey researcher needs to be attentive to the
ethical manner in which the research is conducted. Before undertaking a visitor survey, ethical approval
should be sought through the appropriate channels. As a general guideline, the researcher should make
sure that no individual suffers any adverse consequences as a result of the survey. Moreover, to the
extent that it is feasible, a good researcher will also be attentive to maximising positive outcomes of the
research process. For a more detailed discussion of survey research ethics see Fowler (1993), de Vaus
(1995), and Bouma (2000). The following are some ethical principles with which all survey researchers

should be familiar.

3.3.1 Informing Respondents

The survey research process generally involves enlisting voluntary cooperation. It is a basic premise of
ethical survey research that respondents should be informed about what it is they are volunteering for.

Respondents should have the following information before being asked to answer questions:

» the name of the organisation undertaking the research; if an interviewer is involved, the

respondent should also have the interviewer’'s name;
= the sponsorship — that is, who is supporting or funding the research;

= areasonably accurate, though brief, description of the purpose of the research; for example, is
the research trying to increase general knowledge, or is their some planning or action process

that the research is designed to assist?
= adescription of the likely benefits of the study;

» an accurate statement of the extent to which answers are protected with respect to
confidentiality; if there are risks to or limits on the confidentiality that is being offered, they

should be clearly stated;

= assurance that cooperation is voluntary and that no negative consequences will result to those

who decide not to participate in the survey; and

» assurance that respondents can withdraw at any time or decline to answer any particular

question.

3.3.2 Protecting Respondents

The main issue with respect to protecting respondents is the way in which the information they provide
will be treated. Some standard procedures that survey researchers take to minimise the chances of a

breach of confidentiality are as follows.

= All people who have access to the data or a role in the data collection should be committed in

writing to confidentiality.
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Minimise links between answers and identifiers. Names and addresses are the most common

identifiers. When there are specific identifiers such as names and addresses, they are put on
pieces of paper that can be separated physically from the questionnaire in which the actual

survey responses are recorded.
»  Completed questionnaires should not be accessible to non-project members.

= Identifiers should be removed from questionnaires if non-project staff are going to look at them;

it is common to remove them as soon as possible in any case.

»  Individuals who could identify respondents from their profile of answers should not be permitted

to view the actual questionnaire responses.

»  The actual data files will usually have an identification number for each respondent. The link
between the identification number and the sample addresses should not be available to general

users of the data file.

= During analysis, researchers should be careful about presenting data for very small categories

of people who might be identifiable.

= When a project is completed, or when use of the actual questionnaires is over, it is the

responsibility of the researcher to dispose of the surveys or warehouse them in secure storage.

Obviously, deviation from these particular procedures may be required for a given project. The general
approach and concerns reflected in this set of procedures, however, should typify any responsible survey

research project.

3.3.3 Benefits to Respondents

In most surveys, the main benefits to respondents are intrinsic such as enjoying the process of the
interview or questionnaire, and feeling they have contributed to a worthwhile effort. More direct benefits
such as payment and prizes are sometimes offered. When such benefits are offered, attention must be
paid to providing them in a way that does not compromise the promised confidentiality of the survey

answers.

3.3.4 Ethical Responsibilities to Interviewers

The researcher has responsibilities to interviewers in two areas. First, the interviewer is given the
responsibility of presenting the research to the respondents. It is the researcher’s obligation to ensure
that interviewers have accurate information about the research. The researcher should not put the
interviewer in a position of being deceptive, misleading, or inaccurate. Second, the researcher must deal

with interviewer safety. Interviewers should be briefed on sensible procedures regarding interviewer

safety.
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PART 4 CORE QUESTIONS MODULE

This section of the Manual details the core questions that must be included in every visitor survey. The
core questions serve as a benchmark against the Australian Bureau of Statistics standard demographic

questions and provide a baseline for comparing data across temporal and spatial scales.

1: VISITOR AGE (CORE QUESTION)

What is your age? (Tick one box)

18 -24 25-34 35-44 45-54 55 - 64 65 or older

[ L2 K [la Lls Lle

The age categories used in the core age question are based on the Australian Bureau of
Statistics standard census age classifications, allowing comparisons to be drawn between
visitors and the general population. This information is also useful for checking whether the
visitors to the area are representative of the general population. Periodical checks of the
Australian Bureau of Statistics standard demographic classifications are required over time to

ensure changes to classifications are updated.

2: POSTCODE (CORE QUESTION)

Where do you live? Postcode (Australia only)

Country (Overseas only)

Postcode is used to determine place of residence. Postcode is a useful standard indicator for
identifying the geographic market for the area in question. Postcode data can also be compared
to Australian Bureau of Statistics census data, and for checking whether the visitors to the area

are representative of the general population.
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PART D QUESTION BANK MODULES:
STANDARD QUESTIONS

This section of the Manual contains seven sub-modules of standardised visitor survey questions. The
standard visitor survey questions have been tested and validated in a series of visitor surveys across a

diversity of natural areas.

5.1 Visitor Characteristics Sub-module

1. GROUP SIZE (STANDARD QUESTION)

Including yourself, how many people were in your personal (i.e. immediate family) travel group?

This standard question has been designed to determine the variation in group size of visitors.
An understanding of group size variations is useful for profiling visitors. Such information may

also be useful for site planning activities (e.g. designing camp sites and day use areas).

2 GROUP COMPOSITION (STANDARD QUESTION)

Within your personal (i.e. immediate family) travel group, how many were adults and how many were
children?

Number of adults

Number of children (aged 17 and under)

This standard question has been designed to determine group structure by identifying the
number of adults and children in each travel group. An understanding of group composition is
useful for developing visitor profiles and in planning for the provision of visitor services (e.g.

children’s activities and programs, and interpretation).
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5.2 Travel Characteristics Sub-module

1. FREQUENCY OF VISIT (STANDARD QUESTION)

Including this visit, how many times have you visited [INSERT NAME OF AREA]? (Tick one box only)

[J1  Once, this is my firstime —¥ GO TO QUESTION X

[z 2 to 4 times

Da 5to 10 times

(s More than 10 times
This standard question has been designed to determine frequency of visit. It allows distinctions
to be made between first-time and repeat visitors. Results from the pilot studies reveal that first-
time and repeat visitor profiles are quite different (see Horneman 2001c, 2001d, 2001e). This
question contains a filter (“go to question x”) so that if the researcher is interested in how often

repeat visitors come to the area in question, first-time visitors can be directed to the next

relevant question. Refer to section 3.2.1.6 for guidance on filter questions.

2. LAST TIME VISITED (STANDARD QUESTION)

If you have visited [INSERT NAME OF AREA] more than once, when approximately was the last time?
(Tick one box only)

|:|1 Less than 1 month ago

[:|2 More than 1 month, but less than 1 year ago
g Between 1 year and 5 years ago

[J4  More than 5 years ago

This standard question follows on from the preceding question on frequency of visit and has

been designed to determine how often repeat visitors go to the area.

3: LENGTH OF STAY FOR DAY USE AREAS ONLY (STANDARD QUESTION)

How long was this visit to INSERT NAME OF AREA]? (Tick one box only)
(4 Half day (up to 4 hours)

P Full day (4-8 hours)
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