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Abstract

The aim of the research is to develop guidance such that qualification developers can select
an instructional verb, identify corresponding modes of assessment with established validity
and reliability, and use similar pairings of instructional verb and assessment mode in the
future. There appears to be no such guidance for summative assessment in school level
qualifications in England. The method used in the project had several stages. First,
examples of assessments for which research provides evidence of reliability and validity are
identified. Secondly, the instructional verb from every third assessment criterion (or similar)
is sampled. Thirdly, the associated mode(s) of assessment are noted as well as whether the
assessment is internal or external. The data is analysed to identify the mode(s) of
assessment associated with each instructional verb. The findings form the guidance
mentioned above. Using the guidance does not guarantee valid and reliable assessment
because further factors must be considered in qualification development such as regulatory
guidance, manageability, context, occupation and cost.

Introduction

Instructional verbs, such as “design” and “recognise”, occur in learning outcomes (or similar).
It is good practice to align the learning outcomes with assessment tasks and this is
accomplished when they both use the same verbs and require the student to enact the same
verbs (Biggs and Tang, 2007). Universities offer guidance on their use; for example,
University College Dublin recommends that “the learner recognises” may be assessed using
multiple choice tests or essays and “the learner designs” may be assessed using portfolio
assessment (Jennings, 2012). There appears to be no similar guidance on current practice
for summative assessment in school level vocational qualifications in England. To facilitate
the development of such guidance, this research matched instructional verbs from
assessment criteria to mode(s) of assessment.

Definitions
Before reviewing literature in the area, it is important to clarify terms used in this paper.

“Assessment criteria” is used here as a catch-all phrase to mean a statement of what the
candidate must know or be able to do. The assessment criteria may be assessment
objectives, national occupational standards, learning outcomes, grading criteria, goals,
knowledge requirements, performance criteria and so forth. “Instructional verb” is used to
mean the verb referring to the action that the candidate must perform. For instance, if the
assessment criterion were “the learner agrees a plan of action with the client”, then the
instructional verb is “agrees”. It is beyond the scope of this research to review terminology in
this area but there is a literature with definitions; see, for example, Scott (2011) McMahon
(2006) and Chinien and Boutin (2012).

Below we define several “modes of assessment” used in the summative assessment of
school level vocational qualifications in England (AlphaPlus Consultancy Limited, 2014,
Greatorex, 2005, Harth and Hemker, 2011, Johnson et al., 2013, Ofqual, 2012, Stone and
Dearing, 2009).

A “computer based simulation” is when a computer mimics a situation and the candidate
interacts with the computer as if they are in the real situation. The candidate’s performance



in the simulation is assessed. An example is a simulation of word processing and
spreadsheet software which the candidate uses as if they were using software in a normal
environment (Stone and Dearing, 2009).

In “multiple choice tests” the candidate chooses one of several given responses to a
guestion. Generally multiple choice questions are administered on computer and marked
automatically.

An “observation” is when the assessor observes the candidate working in their normal
everyday work environment and judges which criteria are met (Greatorex, 2005). The
assessor makes detailed records of the activities and the criteria/requirements which are
met.

“Oral questioning” is when the assessor asks the candidate questions to elicit information
and judges whether the candidate’s responses meet the criteria (Harth and Hemker, 2011).

“Portfolio assessment” refers to the candidate compiling a portfolio of evidence to show that
they meet the criteria. For instance, assessors’ assessment decisions and feedback may be
recorded in a portfolio. Evidence may also include (copies of) the candidate’s work. The
portfolio must indicate how the evidence links to the criteria (Harth and Hemker, 2011).
Elsewhere, portfolio assessment is referred to as “evidence accumulation” (Cambridge
Assessment, 2009).

A “practical assessment” is when the candidate undertakes a hands-on or work-related task,
but not as part of the candidate’s job. For instance, the candidate might cook a dish in a
kitchen that meets industry standards but not as part of their job. The assessor judges
whether the candidate’s work meets the criteria.

A “professional discussion” is a conversation between the assessor and the candidate. The
conversation normally focuses on a particular situation or project (Greatorex, 2005). The
assessor records the questions and answers. The assessor judges whether the criteria are
met.

“Storyboarding” (reflective account/personal statement) refers to a candidate’s account of
their work and how that work meets the criteria (Greatorex, 2005). The record may include
an explanation of why particular processes were used (Greatorex, 2005) or a reflection on a
particular case or job (Harth and Hemker, 2011). Statements are supplemented by additional
evidence, such as a piece of work by the candidate, to underpin the claims (Greatorex,
2005).

A “witness testimony” is produced when a client or colleague observes the candidate
working in their normal environment and records the candidate’s achievements. The witness
judges whether the criteria are met. Witnesses are not qualified assessors and relationships
between the witness and candidate must be declared (Greatorex, 2005).

A “work product” is when the candidate provides an example of their work and the assessor
judges whether the work meets the criteria (Harth and Hemker, 2011). The work product
could be anything from an email to a report to a piece of carpentry.



“Written tests” with open questions require the candidate to read the question and construct
a response (answer). An example is a question requiring an essay as an answer. However,
constructed responses can also be much shorter than essays.

Each mode of assessment can be designed to be used as an external or internal
assessment. “External assessment” is when a person or group of people independent of the
candidate sets the assessment criteria and judges the candidate’s performance. In many
cases these people are representatives from an Awarding Organisation. There are also
cases when an organisation representing an industrial sector sets the national occupational
standards (NOS): statements of the knowledge, skills and standards of performance
required in a job. For instance, Habia represents the Hairdressing industry and develops
NOS (Habia, 2008). When an assessment is automatically marked, for example a multiple
choice test, then it is classified as an external assessment.

“Internal assessment” is characterised by the candidate knowing the person (or group) who
chooses the assessment mode or task and/or assesses performance.

Taxonomies, frameworks and assessment writing guides

Perhaps the most famous guidance concerning the link between instructional verbs and
assessment is Bloom’s taxonomy of educational objectives (Bloom, 1956). Educational
objectives have two parts, a noun phrase identifying who is to perform the action and a verb
phrase describing the required action (Munzenmaier and Rubin, 2013). For example, the
noun phrase might be “the learner” and the verb phrase might be “predicts that the more
older siblings a person has the easier they find it to make friends”*. Bloom’s taxonomy
includes:

e cognitive categories, such as knowledge and comprehension
e verbs associated with each cognitive category.

The verbs within each category show what students may do to illustrate they meet particular
objectives (Munzenmaier and Rubin, 2013). The taxonomy is used to classify educational
objectives in terms of the cognitive category. For example, teachers and assessment experts
may use the taxonomy to judge the cognitive category of the activities underlying grading
criteria and goals (Nasstrom, 2009).

Bloom’s taxonomy may also be used to design assessment tasks that align with cognitive
category and the verb in the educational objectives. The relationships between verbs,
cognitive categories and tasks are illustrated by Bloom’s wheel (Figure 1). Munzenmaier and
Rubin (2013) explain how to use the wheel. The wheel is organised as three concentric
shapes. The inner shape contains the cognitive category from Bloom’s taxonomy. The
middle shape contains instructional verbs. The outside shape contains a list of activities. For
example, to assess learners’ comprehension, the assessment setter creates an educational
objective with a verb from the corresponding section of the middle shape and an assessment
task from the outer shape. For instance, to assess whether learners’ comprehension
regarding information about two variables, a setter may use the learning objective:

! Siblings who are born later within a family are generally advantaged in terms of outgoingness,
getting along with others, popularity and ease in making friends (Steelman, 1985)



“The learner predicts that the more older siblings a person has the easier they find it to make
friends.”

This may be tested by students drawing a graph of the relationship within the data and
predicting how easy people find it to make friends from the number of older siblings they
have.

The wheel is used in several fields, such as the use of technology in the Army, and
technology in schools (Shadrick et al., 2005, Christensen et al., 2006). However, there is no
clear connection between the tasks listed in the outer shape and modes of assessment.

Since Bloom’s taxonomy, many further taxonomies and theory-based frameworks (ways of
systematically classifying thinking skills) have been developed. For a comprehensive and
insightful review of thinking-skills frameworks and taxonomies, including Bloom’s taxonomy
and Gardner’s theory of multiple intelligences, for learners over the age of 16 years, see
Moseley et al. (2004). Several of the taxonomies and frameworks they reviewed go beyond
thinking skills to the affective domain and conation®. Arguably, these taxonomies and
frameworks are particularly suitable for use with school level vocational qualifications which
include knowledge, skills and understanding from five domains (the affective, cognitive,
interpersonal, metacognitive and psychomotor domains) (Greatorex and Shiell, 2012).
However, searching related literature did not explain how the frameworks or related verbs
link to modes of assessment.

Some universities offer guidance that aligns the actions required of the student with
assessment methods. An example is Jennings (2012), which in turn draws from Nightingale
et al. (1996). These authors explain that assessment criteria can be divided into types of
learning that are aligned with verbs and assessment tasks. Examples from Jennings (2012)
which relate to the modes of assessment are described. According to the framework,
“‘demonstrating knowledge and understanding” requires students, for example, to “recall”,
“describe”, “identify” or “recognise”, for which suitable modes of assessment include a
written examination or multiple choice test. Additionally, “designing, creating, performing”
requires students to “design”, “create”, “perform” or “produce”, for which suitable modes of
assessment include portfolio assessment. This work suggests links between instructional

verbs and a proportion of the modes of assessment.

In short, there appears to be no guidance on aligning instructional verbs with all the modes
of assessment used in summative assessment in school level vocational qualifications in
England. To facilitate the development of such guidance, this research matched instructional
verbs from assessment criteria to mode(s) of assessment.

? The part of cognition related to striving, including desire and choosing.



.Figure 1 Task Orientated Question Construction Wheel Based on Bloom’s taxonomy
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Method
Sample
The method had several stages:

1. find examples of assessments for which research provides evidence of reliability and
validity

2. sample the instructional verb from every third assessment criterion

3. note the associated mode of assessment e.g. portfolio, multiple choice test

4. note whether the mode of assessment is internal or external

Each of these stages is explained in more detail below.

First, assessments for which there was evidence of validity or reliability were identified
(AlphaPlus Consultancy Limited, 2014, Bennett et al., 2003, Bennett et al., 2007, Greatorex,
2005, Harth and Hemker, 2011, Johnson et al., 2013, Newhouse and Njiru, 2009, Ofqual,
2012, Stone and Dearing, 2009, Winther and Koltz, 2013). The choice of references aimed
to:

e focus on modes of assessment used in school level vocational qualifications in
England

¢ include a wide range of assessment modes, such as professional discussion,
computer based simulation and so on.

Due to the scarcity of literature on the validity and reliability of each mode of assessment, a
section of the literature used here was from overseas. Bennett et al. (2003) and Bennett et
al. (2007) are about an assessment from the USA and Winther and Koltz (2013) researched
an assessment used in Germany.

An assessment was generally a unit in a qualification. There were other examples that were
a section of an assessment. For example, Winther and Koltz (2013) provided evidence of the
reliability of the business process section of an examination question paper with open
responses for higher ability candidates.

Statements of the assessment criteria were sourced generally from specifications and
course handbooks. For example, Greatorex (2005) provided evidence of reliability of
assessment judgements for the following assessment criteria (from a qualification for
National Vocational Qualification Assessors):

“Agree fair, safe, valid and reliable assessment methods”

“Use the past experience and achievements of candidates as part of the assessment of their
current competence”

The instructional verb from every third® assessment criterion was noted. Using the above
example, the instructional verbs were “agree” and “use”. A note was then made of the
mode(s) of assessment associated with the assessment criteria, for which there was validity
or reliability evidence. Continuing with the above example, the modes of assessment
included professional discussion, observation and a personal statement (Greatorex, 2005).

* Every third gave a reasonable amount of data.



When the assessment criteria were unavailable a summary of the intended construct was
compiled from the literature (Bennett et al., 2003, Bennett et al., 2007, Newhouse and Njiru,
2009, Winther and Koltz, 2013, Stone and Dearing, 2009). For example, problem solving
with technology is a mixture of scientific inquiry and computer skills (Bennett et al., 2003).
Scientific inquiry is finding information, judging which information is relevant, planning and
conducting experiments, monitoring your work, organising and interpreting results and
communicating a coherent interpretation (Bennett et al., 2003). Computer skills include:
carrying out the mechanical operations of using a computer to fulfil the above, running
simulated experiments, gaining information from dynamic visual displays, constructing visual
displays of data, sorting data and entering text (Bennett et al., 2003). This yielded several
instructional verbs such as “find”, “judge” and “plan”. All the instructional verbs were noted
along with the mode of assessment used to test the criteria, for example a computer based
simulation.

Finally, the assessment was classified as internally or externally assessed based on the
above definitions.

The process outlined above generated a database containing:

the reference for validity or reliability evidence
the instructional verb

the mode of assessment used

whether it was an internal or external assessment

The assessments were from a variety of occupational areas:

Assessing and Verifying
Customer Service

Electro Technical

Hairdressing and Barbering

ICT

Industrial Management

Problem Solving with Technology
Pharmaceutical Science
Professional Cookery

Technical Graphics

Analysis

The aim of the analysis was to ascertain the valid or reliable mode(s) of assessment used
with each instructional verb. The data were searched to identify the mode(s) of assessment
used with each instructional verb.



Findings

Assessment developers can use the following table to select an instructional verb, identify
corresponding mode(s) of assessment with established validity and reliability using internal
assessment (indicated by “I”), or external assessment (designated by “E”) or both (signified
by “e”), and then use similar pairings in the future, thus, applying a principle of evidence
based practice. However, this does not guarantee valid and reliable assessment because

additional factors such as context must be taken into account.

Table 1 Instructional verbs and the associated modes of assessment
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The research aimed to ascertain the link between instructional verbs and modes of
assessment in the particular case of summative assessment in school level vocational
gualifications.

The results show that the external assessments were computer based multiple choice test,
computer based simulation, written test and practical assignment. These assessment modes
were also used in internal assessments with the exception of computer based multiple
choice. The remaining modes of assessment occurred only as internal assessments, for
example observation.

Many instructional verbs corresponded only with internal assessments, for example “fix”.
About a third of the instructional verbs which matched to external assessment, such as
“identify”, also corresponded with internal assessment. The instructional verbs which
corresponded only with external assessment, for example “interpret”, mostly related to a
computer based simulation designed to assess computer skills as well as the product and
process of scientific inquiry.

The final row of Table 1 indicates the number of verbs that were aligned with each mode of
assessment. Portfolio and observation were both aligned with a high proportion of
instructional verbs and generally the same instructional verbs. This accords with previous
research reporting that a great deal of assessment in vocational qualifications is undertaken
as observations, and the outcomes of observations are generally part of the evidence in
portfolios (Harth and Hemker, 2011). It suggests that observation is a key approach to
assessment which can be validly and reliably used to assess a broad range of skills and
knowledge.

Portfolios often contain records of professional discussions, observations, work products,
oral questioning and witness testimonies (Greatorex, 2005, Harth and Hemker, 2011). Many
of the instructional verbs align with portfolio assessment and several of the modes of




assessment found in portfolios, as would be expected. However, a striking feature of Table
1 is that some verbs, such as “give” and “collect” do not align with portfolio assessment but
do align with parts of portfolios like observation. This is because there was evidence for
reliability of judgements for modes of assessment like observation but judgements at the
portfolio level were not researched in studies such as Greatorex (2005).

Another mode of assessment which was aligned to many instructional verbs was a written
test. This suggests that written tests can be used to assess a variety of knowledge and skills,
or that written tests are often used as they are a familiar mode of assessment. Ferns and
Moore (2012) also found that written tests were frequently used to assess fieldwork (work
placement) in many nonmedical courses in two Australian higher education institutions.

Finally, the multiple choice tests were aligned with the fewest instructional verbs, perhaps
because several fields in higher education note that multiple choice questions may be a valid
and reliable test of knowledge, but not other learning domains (Bashook, 2005, Albino et al.,
2008, McDonald, 2013, Lievens, 2012, Ferns and Moore, 2012). In contrast, several fields in
higher education deem observation fit for assessing knowledge and cognition as well as
interpersonal, affective and physical skills (Ferns and Moore, 2012, Winckel et al., 1994,
Beard, 2008).

One of the starting points for an assessment developer are regulations the assessment must
meet, such as national occupational standards or Ofqual criteria (Ofqual, 2011). The
regulations often contain assessment criteria for qualifications. In the case of hairdressing
the national occupational standards stipulate that:

“You must be able to comb out your client’s hair in a way suitable for achieving the desired
look, when necessary” (SkillsActive, 2014, page 2).

From this extract of national occupational standards an assessment developer could then
judge that the instructional verbs are “be able to” and “comb”. Table 1 shows that there is
research evidence that “comb” has been validly or reliably assessed using observation (as
part of portfolio assessment) in an internal assessment context. This confirms that using this
mode of assessment is likely to be good practice. However, the assessment developer must
also consider several other factors. For instance, any regulations or guidance about
assessment mode must be adhered to such as the Department for Education (2014)
requirement that vocational qualifications must contain a certain amount of external
assessment to be in school performance tables. Furthermore, the cost of the mode of
assessment and internal or external assessment arrangements must be considered.

We compared our findings with one guide to developing assessments in universities
(Jennings, 2012). Of the modes of assessment, multiple choice test, written examinations
and portfolios were found in the guide. Multiple choice tests and written examinations were
aligned with the instructional verbs “describe” and “identify”, in both our research and the
university guide. Additionally, multiple choice tests were aligned with the instructional verb
“recognise” in both our research and the university guide. This verifies our research findings.
There were, nevertheless, some differences. For example, in the university guide “produce”
was aligned with portfolio assessment whereas in our research it was aligned with practical
assessments. This difference may be due to several factors including the context of the
instructional verb and that our findings do not give an exhaustive list of the modes of



assessment which may be aligned with instructional verbs. Nonetheless, Table 1 is one of
many sources of information (detailed above) that can contribute to qualification
development.

Regarding future directions a further layer of analysis may be to classify the assessment
criteria into learning domains and then to link the learning domains to certain verbs and
modes of assessment. Such an analysis, and resulting guide for assessment developers,
would reflect the structure of other guidance such as Jennings (2012) and Nightingale et al.
(1996). Another area of further research would be to add the results of further validity and
reliability research to the database and reanalyse the data, thus updating the guidance.

In summary, the results enable assessment developers to select an instructional verb,
identify corresponding mode(s) of assessment with established validity and reliability, and
then use similar pairings of instructional verb and assessment mode(s) in the future, thereby
building on good practice. Using the findings, however, does not guarantee valid and reliable
assessment because additional considerations such as context need to be accounted for.
Furthermore, the research findings need to be considered alongside other factors such as
regularity requirements, cost, and manageability, which must be incorporated in assessment
development.
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