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1. Background

A new assessment tool called e-profiling, which combines the best practices of Canadian
credentialing bodies with the advantages of Internet technology, is discussed in terms of its
strengths and weaknesses. The strengths and weaknesses of alternative assessment methods are
also outlined.

In Canada, credentialing bodies use three assessment methods: direct observation, simulation,
and written/oral testing. Of the three, no one assessment method is better than other methods.
Selecting among them involves a tradeoff between the different strengths and weaknesses of
each. Whereas the weaknesses of written/oral testing and simulation are primarily due to factors
other than economical or logistic, one of the main drawbacks of direct observation is due to
economic or logistical factors. By incorporating the improved efficiency and economics of
Internet technology into a direct observation assessment model, previous weaknesses are
improved upon. While new weaknesses arise with e-profiling, policy decisions, quality
assurance and quality control measures minimize their impact. As with the current assessment
methods, the combination of Internet-technology with direct observation has strengths and
weaknesses. As such, e-profiling is an alternative to the existing methods; where, selecting
among the alternative assessment methods involves selecting among the respective strengths and
weaknesses of each.

Before expanding on the above points, a brief outline of the factors motivating the development
of an alternative, equally rigorous assessment method is provided.
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2. Why develop an alternative assessment method to existing methods?

The improved efficiency and economics of e-profiling not only improves upon a main weakness
of direct observation, e-profiling improves the viability of an industry-initiated, practitioner-lead,
voluntary certification.

There is a documented need for on-going certification in the environmental sector. Within the
dynamic, knowledge-based environmental sector, a company's competitive advantage comes
from the skills and knowledge of its workers. There is widespread recognition among sector
practitioners, companies and clients that a reputable voluntary credential with on-going
professional development is a desirable prerequisite for commissioning environmental work.'
Moreover, the changing technological and legislative base of the sector requires that the
certification have a strong on-going professional development component. An industry-initiated,
practitioner-lead, voluntary certification, called the Canadian Certified Environmental
Practitioner (CCEP), has been developed to fulfil these needs, under the auspices of the Canadian
Environmental Certification Approvals Board (CECAB).

While there is a demand for certification, there is a limit as to what candidates will pay. Given
the voluntary nature of the certification, if the cost of certification adversely affects the capability
of the largest component of the sector (small and medium sized firms) to compete, in what is a
cost-competitive environment, the cost of voluntary practitioner certification will be difficult to
justify.” Hence, the demand for voluntary certifications is price sensitive. Unlike licensure,
voluntary certifications afford a competitive advantage and not a monopolistic right to practice.

Due to the ceiling price, candidates pay only a fraction of the actual cost of certification. This
fact is prohibitive to the success of new certification bodies. While existing bodies defray high
operational costs through volunteers, this option is not open to new certification bodies that have
yet to acquire the necessary membership base. The losses incurred during the time taken to
obtain a large enough membership base, can be detrimental to success. If the benefits of a
reputable voluntary certification program (with ongoing professional development) are to be
realized by practitioners, companies, and clients in the environmental sector, an assessment
method, as rigorous as existing methods, with improved economics and efficiencies is required.
Mindful of such considerations, CECAB designed the e-profiling system.

A discussion of e-profiling, as an alternative, equally rigorous certification method to existing
methods, follows.

! For a more complete discussion and study concerning the demand for certification see: Canadian Council for
Human Resources in the Environment Industry (CCHREI) (1999). 4 Profile of the Canadian Environment Industry
and Its Human Resources.

2 According to CCHREI (1999), small firms with 2 to10 employees account for 50% of employment in
environmental industry. Firms with between 11 to 50 employees account for 31% and sole proprietorships account
for 2%. In total, 83% of all employment in the environmental industry is accounted for by small and medium
enterprises (SME’s).
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3. Three Methods of Assessment for Certification

Certification bodies evaluate competence using various assessment methods, including direct
observation, simulation and (written or oral) examination. Direct observation typically involves
trained observers who review the candidate’s performance with real clients, using rating scales or
checklists. During a simulation, the second assessment method, the candidate is provided with a
description of the client, the client’s problem and the circumstances surrounding the encounter.
Questions concerning potential actions are then presented to the candidate; each choice elicits
further choices. The final mode of assessment, written or oral examination, is familiar. Oral or
written examination involves an evaluation of the candidate’s capability by having the candidate
respond, either in writing or verbally, to written questions or those asked by a panel of
examiners.

3.1. Selecting a Method Involves a Tradeoff of Strengths and Weaknesses

The use of assessment results to render valid credentialing decisions requires three inferences;
whereby, a serious flaw in any of the three inferences can invalidate the use of the results (Kane,
1992b). The first inference requires that the data collected be a representative sample of the
candidate’s general level of performance. The second inference requires that the content of the
assessment be relevant to the actual practice, in which the credential is sought. Finally, a clear
credible basis for differentiating good performance from bad must be used during the
assessment. Each assessment method has strengths and weaknesses with the inferences;
selecting among them involves a tradeoff between their respective strengths and weaknesses
(Kane, 1992b).

3.2 Direct Observation

With direct observation, subjectivity may be involved in assigning scores. Real-world situations
are often not ‘textbook’. Not only are ‘best’ solutions not always immediately apparent, but
‘experts’ often disagree about the ‘best’ solution(s) to ‘non-textbook’ situations. The conditions
permit variations in interpretation and hence variations in scoring (Hoffman, 1977; Hubbard,
1971).

In addition, a candidate’s variability in performance tends to be large and the number of
observations tends to be small. As a result, generalizing from a small, possibly unrepresentative,
sample is a potential threat to direct observation (Swanson, 1990). The gathering of samples
tends to be small in number, over a limited time period and not very broad in terms of content for
economic and logistical reasons. Kane (1992b) notes that “observing performance in actual
practice is sufficiently inconvenient and expensive that the samples of performance are very
small. Data collection typically occurs over a limited period of time, during which the examinee
works with a limited number of clients in a specific context.”

On the positive side, direct observation provides an assessment of actual performance, and
therefore the relevance of what is assessed to actual practice is high. As one might expect, the
relevance of the content assessed to actual practice is the strongest inference for direct
observation.
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3.3 Simulation

With simulation, the aim is to make each encounter as ‘real’ as possible, while controlling for
variables, presenting measurement difficulties for the direct observation method (Kane, 1992b).
A trade-off exists between achieving a simulation that is standardized to promote reliability in
scoring, and yet realistic. As encounters become more standardized, they become less realistic
and tend not to reflect actual practice.

The more realistic the simulation, the less likely expert raters are to agree on scoring (Swanson,
1990). According to Swanson (1990) “it is difficult to develop scoring strategies that
appropriately reward alternative strategies that are equivalent in quality. It is also difficult to
ensure that similar strategies differing in quality receive appropriate score.” Additionally, testing
tends to be for thoroughness and not efficiency (Kane, 1992b).

As with direct observations, simulations can suffer from both a small sample size and variability
in performance. However, because the set of simulations can be designed to assess a candidate
over a broader range of situations, results from a simulation tend to be more reliable for
generalizing.

Since simulations do not, by definition, involve real clients there is the possibility that
performance in a simulation may not reflect actual performance. Feightner (1985), Goran, et al.
(1973) and Page and Fielding (1980) all reported a lack of correlation between performance
recorded with a simulation and actual performance. As noted above, testing is usually for
thoroughness and not efficiency. Efficiency may be the norm in actual practice.

3.4 Oral or Written Testing

Test development often requires a panel of experts to agree upon the questions to be included in
the exam. As a result, there is a tendency for tests to contain factual or knowledge-based
questions. An explicit effort must be made to include judgement questions in exams (Swanson,
1990). Written or oral tests provide, at best, a direct measure of enabling skills and knowledge,
but an indirect indication of performance in actual situations (Kane, 1994, 1992a,1992b, 1982;
Ongley, 1970). Hence, the inference from test scores to actual performance is a substantial
weakness for testing and is a threat to the validity of interpreting testing results when rendering
credentialing decisions.

On the positive side, because a large quantity of questions and a wide range of content can be
efficiently covered, generalization from the sample is considered the strongest inference for
testing.

Awareness of the strengths and weaknesses, inherent in the alternate assessment methods, not
only assists in selecting among the methods, but knowledge of the weaknesses is vital for
developing a new assessment method. The areas requiring extra attention, given the
characteristics and general limitations of a particular method, can be identified and given the
consideration they deserve.
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4 Why e-profiling Uses a Direct Observation Mode of Assessment

Whereas the weaknesses with written/oral testing and simulation modes of assessment are
primarily due to factors other than economical or logistic, a major weakness of direct observation
is due to economic and logistical limitations. As noted, the high cost and inconvenience of
directly observing a candidate’s performance with actual clients are the main factors limiting the
number of observations, the time period over which the observations are made and the breadth of
content assessed; hence, they limit how representative the sample is. Generalizing from a small,
possibly unrepresentative, sample is a threat to direct observation and, therefore, an area
requiring consideration. A more efficient and economical means of performing direct
assessments would enable a larger more representative sample, strengthening the generalization
inference.

Technological advances improve the efficiency and costs of doing business. The Internet is no
exception; it has brought both efficiencies and improved economics to commerce. Capitalizing
on the improved efficiency and economics, the Canadian Environmental Certification Approvals
Board (CECAB) has developed an on-line certification system. The system, called e-profiling,
integrates the best practices of existing certification bodies, with the advantages of the Internet.
The result is a direct assessment tool that minimizes some of the weaknesses previously due to
economic and logistical constraints. A brief digression, outlining the e-profiling process, will be
useful prior to investigating the result of combining Internet technology with a direct observation
assessment method.

4.1 What is e-profiling?

While e-profiling uses several algorithms to compare a candidate’s responses against both an
occupational standard, and later peer evaluator responses, the assessment process requires both
on-line and substantial off-line activities. It is estimated that a typical assessment will require a
candidate to spend approximately an hour and a half (1.5) on-line and seven and a half (7.5)
hours off-line.

Consistent with the best practices of credentialing bodies, e-profiling has two stages: the
candidate’s declaration of competencies followed by a validation stage. A candidate begins the
process by downloading general background material, a list of the requirements for the
credential, as well as an overview of the e-profiling process. Once a decision to proceed is made,
the candidate goes on-line and registers, providing personal information, an employment history,
academic background and membership in professional or industry associations. In addition, the
candidate selects the area (or areas) in which certification is sought. After various statements of
confidentiality and declarations, attesting to the completeness and accuracy of the information,
are signed and received by CECAB, the candidate is e-mailed material to complete a self-
assessment. In addition, information and support material, to assist with identifying and securing
qualified evaluators, is supplied to the candidate.

When completing the self-assessment, the candidate responds to a set of questions for each
competency statement. Depending on the area being assessed the number of competency
statements range from 41 to 85. The questions answered concern: the amount of experience by
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the candidate, the last time that the competency was used, and finally the degree to which the
competency is performed successfully without assistance.

Candidates are likely to be accurate concerning the amount of experience they have and the last
time that a competency was used; however, it has been empirically shown that individuals
typically underestimate their level of ability when it is known that statements will be verified.
Candidates are made aware that self-declared statements will be verified.

The candidate's application proceeds to the second stage - the validation stage - when the self-
declared competencies meet or surpass certification requirements. As noted above, certification
requirements are based on national occupational standards (NOS) developed and kept current by
the Canadian Council for Human Resources in the Environment Industry (CCHREI).

To determine if an application proceeds to the validation stage, an algorithm is run and a gap
analysis is performed. On the basis of a candidate's input, the algorithm establishes if the
candidate meets the certification's requirement; the gap analysis identifies both the candidate's
strengths and areas of improvement. If a candidate does not have the required competencies, to
proceed to the validation stage, the candidate is informed which competencies need to be
acquired and asked to reaffirm that the initial input was accurate. If the candidate chooses, the
gap analysis can be used in conjunction with a CECAB on-line professional development
service. The candidate can construct a personalized professional development program,
monitoring and recording progress en route to certification.

It is worth noting that the candidate’s self-declared responses could be validated using any of the
three assessment methods discussed above. For example, the self-declared responses could be
used to construct a written or oral exam specific to the candidate. Alternatively, the self-declared
responses could be used to construct a set of simulations for the candidate to be tested against.
However, since Internet technology offers efficiencies that improves upon a general weakness
for direct observation methods (whereas the weakness of written/oral examination or simulations
are due to factors other than economic or logistic), a direct observation mode of assessment was
selected.

At the verification stage of a candidate's competencies, e-profiling uses a consistent methodology
in which independent, third-party peer evaluators perform the validation. Steps are taken to
provide for the anonymity of the peer evaluators and the confidentiality of all information
supplied to CECAB. Peer evaluators (all of whom fit the criteria and have a history within the
past five years with the candidate) answer questions concerning the candidate's demonstrated
environmental capability. An algorithm is run and the responses of the independent peer
evaluators are compared against the candidate's responses. If the peer evaluators do not confirm
the candidate's self-assessed responses, the candidate has the right to appeal. CECAB provides
an on-line mechanism for appeals in addition to instructions for an alternative form of appeal. A
practitioner that meets or surpasses the requirements will be issued a certificate and referred to as
a Canadian Certified Environmental Practitioner and be denoted by CCEP.
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5. e-profiling: A Review of Its Strengths and Weaknesses

As noted, e-profiling employs a peer evaluation mode for direct assessment. According to the
literature, peer evaluation is a valid assessment method often used in high-stake assessment
situations such as those found in medical schools (Norton, S., 1992). Burnett, W. and Cavaye,
G. (1980) report that peer evaluation, used in medical residency programs, is a reliable form of
assessment. Over twenty years of findings are fairly consistent across peer evaluation studies.
For example, Morton, J. B. and Macbeth, W. A. A. G. (1977) reported that when compared to
self-assessments and instructor assessments, peer assessments were lower than medical staff and
that self-assessments were lower than peer assessment. In 1998, Shore, L et al., reported that the
scores among the three were fairly close.

In addition to medical schools, peer evaluation is used for hiring practices, performance
assessment and employee development in industry (Bettenhausen, K.L., and Fedor, D.B., 1999),
as well as by certification bodies. In the case of the latter, practitioners previously certified by
the process, evaluate new candidates in at least one of two ways. First, a practitioner may
directly review the candidate’s performance. Second, a practitioner who works with the
candidate may sign-off as to the candidate’s capability based on a history of working with the
candidate.

E-profiling differs in at least two important aspects with traditional methods for direct
observation. First, the national occupational standard plus some of the candidate’s self-assessed
responses provide the content for the assessment. As a result, each assessment is tailored to the
candidate while maintaining that a core set of competencies, required of all practitioners, is
assessed. [The flexibility of this approach is required in an occupational sector where diverse
skill-sets are the norm and not the exception.]

The second manner in which e-profiling differs from other direct observation methods concerns
the fact that peer evaluators are used. Discussion of the second difference occurs below.

The differences in the e-profiling process improves upon some of the weaknesses common
among direct observation assessment methods. It was noted above that the difficulty of
generalizing from a potentially unrepresentative sample is a general weakness with direct
observation methods of assessments. However, unlike other direct observation assessments, a
more representative sample is obtained using e-profiling. As a result, the inference is
strengthened.

Logistics and economics were identified as factors limiting the number of observations in the
sample, the breadth of content observed for a sample, and the time span over which observations
are made. However, through the use of Internet technology and peer evaluation, e-profiling
reduces the role that these factors have on the sample size by allowing a greater number of
observations and a greater time period over which samples are gathered. The breadth of
experience that five peer evaluators, over a five-year period, have with a candidate’s work is
greater than the few observations made by one or two observers over a limited time period.
Various policies concerning evaluation, along with quality assurance (QA) and quality control
(QC) measures effectively control the quality of the evaluators, the number of evaluators and the
time period that evaluators are familiar with the candidate’s work.
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In addition, the number and type of competencies selected for peer evaluation control both the
content and breadth of the assessment. As noted above, selecting an assessment’s content is a
function of both the occupational standard and the applicant’s self-declared strengths. As a
result of this and e-profiling’s peer evaluation model, the breadth of the assessments is controlled
by policy decisions and not the logistic and economic factors, which usually limits the content
assessed to the work performed during the observer’s visit.

A second weakness, identified by Kane (1992b) as a common weakness for direct observation,
concerns the potential for subjectivity. When peer evaluators are used the potential for
subjectivity is also present. Factors contributing to peer evaluator subjectivity include duress,
confidentiality and the fact that peers are used for assessment. How subjectivity is managed
within a peer evaluator process will be addressed after a discussion of duress and confidentiality.

Duress is addressed by creating conditions that provide for the anonymity of peer evaluators.
While five evaluator’s are supplied by the candidate, the credentialing body retains the option to
select how many and which evaluators perform the assessment as well as the right to request
alternative evaluators. Activity or lack of activity between a peer evaluator and the credentialing
body is never released. Moreover, the candidate signs a waiver agreeing not to seek directly or
indirectly any information concerning the activities of evaluators, as well the candidate agrees to
hold harmless the peer evaluators, and all associates of the credentialing body and the body itself
for actions (or the lack of) resulting from the certification process. In return, the peer evaluators
also agree not to reveal material facts, including whether or not they have performed an
assessment. CECAB likewise agrees not to release information. Together, these conditions
contribute to an environment of anonymity and confidentiality for all concerned.

The subjectivity that arises during an assessment is an issue for all assessment methods.
Subjectivity cannot be eliminated; at most, it can be controlled (Kane, 1992b). How is
subjectivity controlled for in e-profiling? As with other direct observation methods, e-profiling
uses a form of rating scale to control subjectivity. At least five factors assist in minimizing
subjectivity. Together these factors contribute to agreement among the scoring of independent
raters. The agreement among raters is contrary to what was reported by Hoffman (1977) and
Hubbard (1971). Each study reported a lack of agreement among raters. Kane (1992b)
concludes that subjectivity, as evidenced by the lack of agreement, is a common problem for
direct observation assessments. As noted, e-profiling obtains agreement among independent
raters.

The factors are as follows: First, the national occupational standards (NOS), which form the
content of assessment, are grass roots in origin. That is, the NOS originated from experienced,
knowledgeable environmental practitioners. Second, the NOS is presented in terminology
familiar to environmental practitioners. As a result, there is less likelihood that practitioners will
be unclear about the competency in question. Third, active, experienced and knowledgeable
practitioners perform the assessment. Together, the first three factors reduce subjectivity by
having experienced and knowledgeable practitioners, who know what it is to perform a task at
the level required by industry, assess candidates against competency statements, written in
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terminology used by environmental practitioners. After all, the national occupational standard
originated with and is maintained by input from experienced, knowledgeable practitioners.

Fourth, the peer evaluators have direct knowledge of the candidate’s work. The fourth factor
fulfills an accepted criterion required for valid peer evaluation. According to Norton (1992),
peer evaluation requires at least these two conditions to be valid: (1) peer's must have time to
become familiar with each other's work, (2) objectively measured criteria must be used. The
familiarity of the candidate’s work comes from direct knowledge of the candidate’s work.

The Norton’s second criterion is addressed by the e-profiling’s fifth factor to control evaluator
subjectivity: An objective behavioural-based criterion is used in the assessment and not a
subjective rating scale. Each evaluator is asked about the degree of independence the candidate
exhibits when successfully completing the task. For example, the evaluator will assess the
candidate as either having no experience with the competency, learning the competency,
requiring occasional guidance for its successful execution, works independently or is a master in
executing the competency. By asking such questions, e-profiling seeks input concerning
observed behaviours and not an overtly subjective assessment of how skilled the individual is on
a scale of one to five.

All the subjectivity in direct observation or any assessment method, for that matter, cannot be
eliminated. The acceptability of any method rests on the degree to which subjectivity is
controlled. Since e-profiling requires and obtains agreement among raters, contrary to the
findings reported by Hoffman and Hubbard, there is reason to hold that e-profiling adequately
controls, but does not eliminate subjectivity in the assessment.

Many of the previous weaknesses, common to direct observation methods, are minimized with e-
profiling. The e-profiling method does not overcome all the weaknesses of direct observation
and new issues arise with the use of a peer evaluator model, however many of the issues are
controllable with proper policy and QA and QC. In all, e-profiling ranks among the current
certification methods. As with these methods, each has strengths and weaknesses, but each
allows for valid interpretation of results to render credentialing decisions.
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