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One of the goals of current education is to ensure that graduates can act as
independent lifelong learners. Graduates need to be able to assess their own
learning and interpret assessment results. The central question in this article is
how to acquire sustainable assessment skills, enabling students to assess their
performance and learning throughout life, and preparing them to meet their own
future learning needs. This article presents an integrated model for developing
sustainable assessment skills, consisting of three components: conditions necessary for the development of sustainable assessment skills, elements of sustainable assessment and instructional methods for guiding students in the
development of sustainable assessment skills. The article concludes with suggestions for future research to further develop the proposed model.
Keywords: sustainable assessment skills; lifelong learning; self-assessment;
interpretation of assessment

In higher vocational education, there is increasing recognition that one of the main
goals is to educate students to become independent and self-regulated lifelong learners (Boud and Falchikov 2006). Graduates must be prepared to cope with the challenging demands of rapidly changing professions. The necessity to improve
transitions from higher education to the workplace and the need to better prepare
students for future job demands have encouraged educational institutions to implement competence-based curricula. Such curricula focus on the development of professional skills rather than presenting diplomas based on completed courses, thereby
replacing an emphasis on qualiﬁcations with an emphasis on capabilities (Biemans
et al. 2004). Furthermore, a discipline-based approach is replaced by an integrated
approach with a stronger focus on providing authentic learning experiences aimed
at the development of competences needed for successful job performance (Tillema,
Kessels, and Meijers 2000).
Competence-based education is expected to lead to a more gradual transition
from education to workplace, but it does not necessarily imply that students are prepared for lifelong learning. Being a professional means having the ability not only
to perform professional skills, but also to recognise when further improvement of
*Corresponding author. Email: greet.fastre@uhasselt.be
Ó 2013 Taylor & Francis
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one’s own performance or the learning of new skills is required to meet the needs
of a rapidly changing profession (McDonald et al. 1995; Regehr and Eva 2006).
Learning can be formal, but also informal, and non-formal learning can help people
improve their professionalism (Blair 2005). Students should learn professional
skills, learn to deal with feedback from others and develop their own assessment
skills that help them to recognise their learning needs and, eventually, to improve
their performance. For example, student nurses must learn how to analyse a patient
ﬁle and communicate with the patient at the same time (professional skills), but
they should also recognise that they sometimes stop communicating because they
are too focused on the patient ﬁle. This might be identiﬁed as a point of improvement (assessment skill). According to Boud (2000), students should develop sustainable assessment skills that enable them to assess their performance and to keep
learning throughout life. Sustainable assessment can be deﬁned as assessment that
meets the needs of the present and prepares students to meet their own future learning needs (Boud 2000, 151). These assessment skills help students to become selfregulated learners who are aware of their own qualities and shortcomings and who
know how to overcome possible hurdles (Butler and Winne 1995). To accomplish
this, they should become responsible for their own learning and be treated as professionals right from the start of their higher vocational education (Nieweg 2004).
However, at the start of an educational programme, students are often unable to
take full responsibility for assessing their own learning and development because of
their lack of expertise in the domain. The question arises as to how students can
best be guided in the development of sustainable assessment skills.
This article starts with explaining the concept of sustainable assessment, followed by a comparison of summative and formative assessment, respectively. Subsequently, an integrated model for the development of sustainable assessment skills
is presented. Finally, a research agenda is presented to further develop and test the
presented model.

What is sustainable assessment?
This section gives an overview of the different types of assessment and compares
summative assessment, formative assessment, and sustainable assessment with their
original principles (see Table 1 for a schematic overview).
In this overview, the focus is on those aspects of summative and formative
assessments that are relevant for explaining the main difference with sustainable
assessment. The summative type of assessment focuses on the certiﬁcation of
achievement; grading and pass/fail decisions are the central focus. Summative
assessment takes place after a learning phase and serves as assessment of learning
(Sadler 1989). The teacher is typically responsible for student assessment and the
student is a passive receiver of grades. Summative assessment is mostly criterion
referenced, meaning that student performance is assessed on the basis of a list with
pre-speciﬁed criteria (Sadler 2005; Sluijsmans, Straetmans, and Van Merriënboer
2008). In its original form, summative assessment gives judgements on these different performance criteria but provides no indication on how to improve performance.
The students themselves have to take the responsibility to translate the assessment
outcomes into points of improvement for future performance. Summative assessment has been in disarray for quite some time (see e.g. Knight 2002), because of
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Table 1. Schematic overview of developments in assessment practices.
Summative
assessment
Function

Grading and
certiﬁcation
Role
Teacher: gives
division grades
Student:
passively
receives grades
Criteria
Using preset
criteria

Scope
Main
points
of
critique

Past
performance
Overemphasis
on grades;
process
blindness

Formative assessment

Sustainable assessment

To aid current learning

To aid lifelong learning

Teacher: provides feedback

Teacher: provides
feedback
Student: judges
performance and actively
judges feedback
Developing a critical
attitude to criteria; using
both preset and newly
developed criteria
Future performance

Student: judges performance and
receives feedback
Using preset criteria

Current performance
Focus insufﬁciently on (current)
learning; no separation of
feedback and grades; insufﬁcient
use of self- and peer assessment

Unexplored

the negative effects on student learning. It may lead to an overemphasis on grades
and learning outcomes and does not properly take the learning process into account.
Whereas an important goal of assessment is the certiﬁcation of students, summative
assessment as such is not sufﬁcient and may even be counterproductive to encourage effective learning. As in summative assessment, in formative assessment, prespeciﬁed criteria are normally used to assess student performance (Sluijsmans,
Straetmans, and Van Merriënboer 2008). The results from a summative assessment
can be used in a formative way if they are used to inform the students and give
feedback on their progress (Dunn and Mulvenon 2009; Taras 2005).
The difference with summative assessment is that formative assessment focuses
on the improvement of student performance. A key element is the provision of constant feedback to close the gap between current performance and desired performance, rather than the making of pass/fail decisions. Formative assessment takes
place during the learning phase and has the goal of being assessment for learning
(Sadler 1998). In an ideal form of formative assessment, the student has a central
role in assessing his or her own performance (i.e. internal feedback) and in processing feedback given by peers and teachers (i.e. external feedback). Feedback is a
key element in formative assessment and can be given formally as well as informally during learning (Sadler 1989). A comprehensive review study by Black and
Wiliam (1998) revealed that formative assessment can lead to signiﬁcant learning
gains, but it also showed substantial weaknesses of assessment practices. The main
problems are that the focus is often not on the learning process but on the performance, there is no clear separation of feedback and grading, and there is insufﬁcient
use of self-assessment and peer assessment, which are the core elements in teaching
students to recognise learning gaps. In its original form, formative assessment is
promising in theory but on its own, it is insufﬁcient to help students learn to assess
their own learning, and it does not prepare them to act as lifelong learners beyond
graduation and throughout their entire career.
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As a reaction to the dissatisfaction with formative assessment practices, Boud
(2000) introduced sustainable assessment as another type of assessment. Sustainable
assessment helps students to become self-regulated learners as sustainable assessment skills help them in the process of planning, monitoring and controlling their
own learning (Boekaerts, Pintrich, and Zeidner 2000). In order to deﬁne sustainable
assessment, Boud builds on the principles of formative assessment described in the
review by Black and Wiliam (1998). Whereas formative assessment typically
focuses on making judgements to improve performance on the next learning task,
sustainable assessment focuses not only on performance improvement, but also on
improvement of the learning process in order to stimulate continuous learning
beyond graduation. The main function of sustainable assessment is to teach students
to self assess their own performance, so they can take responsibility for their own
professional growth, as this is seen as a critical competence to enable lifelong learning (Tan 2008). To accomplish this, students judge their own performance not only
on the level of single learning tasks but also over a series of tasks, that is, throughout the educational programme. The focus of summative and formative assessment
is on current performance and learning, whereas sustainable assessment also explicitly focuses on future learning beyond graduation. Furthermore, the concept of sustainable assessment emphasises that students need to actively seek external
assessments and feedback. Dealing with feedback and reactions to feedback are the
frequently discussed topics in the formative assessment literature (e.g. Black and
William 1998; Butler and Winne 1995; Carless 2007; Gibbs and Simpson 2004;
Hattie and Timperley 2007; Shute 2008). Sustainable assessment goes further in
demanding that students make conscious comparisons between self-assessments and
assessments by teachers, peers and other stakeholders. The responsibility for the
assessment process must gradually shift from the teacher to the students, because,
after graduation, people themselves need to drive their own learning (Boud and Falchikov 2006; Nieweg 2004). Similar to summative and formative assessment, sustainable assessment is typically criterion-referenced, but above that, the concept of
sustainable assessment stresses that students also have to develop a critical attitude
towards criteria because when they enter the workplace, pre-speciﬁed criteria will
not always be available to support them in judging their own performance and
learning.
In conclusion, sustainable assessment builds on the principles of summative and
formative assessment to help students becoming assessors of their own learning and
consequently self-regulated learners. Although the emerging notion of sustainable
assessment seems promising to better prepare students for the rapidly changing
workplace, research is needed to explore how it can be applied in educational practice. In the next section, an integrated model for the development of sustainable
assessment skills is introduced.

The model
Figure 1 presents the integrated model for developing sustainable assessment skills,
including three main components: conditions for developing sustainable assessment
skills, elements of sustainable assessment, and educational methods for guiding students in the development of sustainable assessment skills. The different components
will be discussed in the following sections.
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Conditions
Constructive
alignment

Students as
active learners

Students’
understanding
of assessment
criteria

Methods

Elements
Assess own
learning and
performance
Sustainable
assessment
skills

Generate goals
for future
learning and
performance

Modeling

Coaching

Scaffolding

Figure 1. The integrated model for developing sustainable assessment skills.

Conditions for developing sustainable assessment skills
The ﬁrst component of the model pertains to the conditions necessary for the development of sustainable assessment skills (upper part of the model). If the conditions
are not met, sustainable assessment skills cannot be developed, irrespective of the
educational methods used (Boud 2000; Boud and Falchikov 2007). All conditions
that are important for formative assessment (e.g. the focus should be on learning
rather than performance, reﬂective assessment with peers should be encouraged)
also apply to sustainable assessment. However, for assessment to be sustainable,
there are a number of additional conditions: constructive alignment, students as
active learners and students’ understanding of assessment criteria.
Constructive alignment
What will be assessed strongly inﬂuences what students learn. For example, if students must learn how to communicate with clients, communication skills have to be
part of the assessment, if not, students will not be inclined to learn them. It is
widely acknowledged that alignment between instruction and assessment is necessary in order to meet the goals of education (Biggs 1996). Nevertheless, in higher
vocational education, assessment is often treated as an isolated element of the curriculum. Constructive alignment is most apparent in the self-directed learning cycle,
where students go through a cyclical process of performing a task, assessing task
performance, identifying points of improvement and planning future tasks (Van
Merriënboer and Sluijsmans 2009). Then, assessment is the link that connects performance on one task to a plan for the following task (Ertmer and Newby 1996). It
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ensures that students receive relevant feedback that can be used as ‘feed-forward’
into future work (Carless 2007; Harris 2010). For example, when a student performs a learning task in which communication with the client is important, and it
appears that his/her communication skills are not meeting pre-deﬁned criteria, the
student needs some additional practice and should select learning tasks that provide
precisely this kind of practice.
Discontentment with the gap between higher vocational education and the workplace (Biemans et al. 2004) has encouraged educational institutions to implement
learning tasks based on authentic, real-life situations in their vocational curricula.
The fruitful use of authentic learning tasks presumes that assessment tasks also
resemble real-life professional tasks, because competence-based education and competence-based assessment must go hand in hand (Dochy, Segers, and Sluijsmans
1999). This does not require assessments to take place in the workplace or in a genuine social context, but assessment tasks must resemble professional tasks to some
degree and the learning they measure should have clear value beyond the classroom
(Gulikers, Bastiaens, and Kirschner 2004; Kerka 1995). During their higher education, students must show that they are ready to enter professional practice. For
example, a student nurse has to show acceptable performance of nursing tasks with
simulated and then real patients, meeting preset performance criteria, before being
allowed to enter the labour market.
Boud and Falchikov (2006) advocate that constructive alignment within the programme of study is necessary but not sufﬁcient for assessment to be sustainable;
alignment with long-term purposes is also of paramount importance. In higher vocational education, students should develop the skills necessary to recognise their
future learning needs, and there should be alignment of assessment practices with
these future needs (Kicken et al. 2009a). For example, when a new technique is
introduced in nursing, qualiﬁed nurses should be able to establish their own way of
learning to become familiar with this new technique. By integrating an orientation
on the future in their programmes of study, students get used to this way of thinking, which helps them to become more future oriented in their careers.
Students as active learners
Feedback on performance should be aimed at reducing the discrepancy between
current and desired performance. It should address three important questions students should constantly be aware of: (1) Where are you going? (2) How are you
going? (3) Where to go next? (Harris 2010; Hattie and Timperley 2007). Students
must learn to interpret external feedback from teachers, peers or others to determine
possible gaps between their actual performance and desired performance (i.e. performance criteria) and to identify points of improvement. In order to critically consider
received feedback, a safe learning environment is required (Govaerts et al. 2007).
Whatever the feedback is about (e.g. performance, learning or person-related), it is
important that the classroom climate is open so that external feedback can be welcomed and used by students (Liu and Carless 2006). In this climate, there has to be
ample room for making errors, and feedback should primarily be seen as an instrument for improving performance. The teacher has an important role in formulating
the feedback and creating a safe learning environment.
However, after graduation, it is neither the teacher nor the curriculum but the
learners who drive their own learning (Blair 2005; Nieweg 2004). So, if students
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only rely on feedback from others, they will never acquire the skills necessary to
judge their own performance or to do their own work competently (Boud and
Falchikov 2006). Therefore, they must be actively involved in the practice of making informed judgements as part of the curriculum. This may be accomplished
through peer assessment and self-assessment, which helps students to gain expertise
in the evaluation of task performance (Sadler 1989, 2010). Whereas peer assessment
helps students to learn how to formulate feedback on the difference between
observed performance and performance criteria, self-assessment eventually enables
them to learn how to formulate internal feedback about the difference between their
own performance and the criteria. The teacher has to coach the students in acquiring these skills.
Finally, in their future careers, graduates will encounter situations in which they
receive conﬂicting external feedback from different parties, or feedback that conﬂicts with their own ideas. Because external feedback can augment, concur or conﬂict with internal feedback, students need to develop the ability to cope with the
discrepancies between external and internal feedback in order to support their learning (Nicol and Macfarlane-Dick 2006). For assessment to be sustainable, students
need to consciously compare feedback from external parties with their self-assessments (e.g. as part of 360-degree feedback; Brett and Atwater 2001) to obtain an
accurate view of their performance and to learn to conduct better self-assessments.
For example, a student nurse receives feedback from peers, teachers, senior nurses
and patients during an internship, and the student has to compare that feedback with
his own internal feedback and identify discrepancies and possible explanations for
these discrepancies. This process will help to clarify performance criteria and to
improve the formulation of points-of-improvement.
Students’ understanding of assessment criteria
When students are not familiar with the performance criteria that determine whether
or not their performance is of acceptable quality, they may not self assess their performance well and, even worse, they may not perform well. Consequently, they
may try to improve their performance by trial-and-error rather than by trying to
close the gap with the criteria (Sadler 1989). For example, if a student nurse is not
aware of the importance of communicating with patients, the student may not
understand why a patient is feeling uncomfortable when given an intravenous injection. In reaction to this, the student nurse might use a different needle next time
rather than comforting the patient by a conversation.
Transparent performance criteria can lead to better performance and selfassessments of students (Sadler 2009). But for assessment to be sustainable, students
should not only be able to deal with preset performance criteria, but also learn to
actively seek and formulate these criteria themselves and determine which criteria
are important in judging their work, because in their future workplaces they will usually not be provided with lists of relevant criteria (Boud 2000). For example, when a
car mechanics student has to ﬁx a certain engine problem for the ﬁrst time, the student has to consider which particular criteria are important for that particular type of
engine and that particular type of problem. Teachers can encourage the process of
understanding assessment criteria by a series of processes ranging from prescribing
the criteria, to negotiating the criteria together with the students, to requiring the
students to develop their own criteria in a later study stage (Sadler 2009).
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Concluding this section, there are three conditions for the development of
sustainable assessment skills; there is constructive alignment between instruction
and assessment; students are active participants in the learning process, and students
understand the assessment criteria. The next sections take a closer look at sustainable assessment skills and their development.
Elements of sustainable assessment
The second component is represented on the left part of the integrated model for
developing sustainable assessment skills (see left part of the model in Figure 1). It
pertains to the analysis of the elements of sustainable assessment. It should be noted
that the teacher has a crucial role in helping students develop sustainable assessment
skills. This is described in the section about the methods for guiding students in
developing sustainable assessment skills. In the current section, the ideal situation is
described, being the end result of the study programme. If students are supposed to
develop sustainable assessment skills, the curriculum has to pay attention to the
development of both self-assessment and goal-setting skills. These are the two constituent parts on the second level of a so-called skills hierarchy (Van Merriënboer
1997). Based on the literature that will be discussed below, Figure 2 shows a more
detailed hierarchy of sustainable assessment skills.
Self assessment of performance and learning
In order to become skilled in sustainable assessment, students must learn to assess
their own performance on both single tasks (How well do I perform?) and over a
series of tasks (Does my performance improve over tasks?). Performance over tasks
may either increase, stay the same or decrease, thereby indicating learning or a lack

Sustainable
assessment
skills

Assess own
learning and
performance

Identify relevant
criteria and
standards from
different sources

Identify relevant
criteria explicitly
from others

Identify relevant
criteria implicitly
from others who
assess
performance

Generate goals
for future learning
and performance

Compare and
analyze
assessments of
own performance
and learning

Identify relevant
criteria based on
own insights from
observing others
showing the
intended
performance

Identify
discrepancies
between selfobserved
performance and
learning with
criteria

Identify
discrepancies
between selfobserved
performance and
learning and
observed
performance and
learning by others

Figure 2. Skills hierarchy of sustainable assessment skills.

Formulate
discrepancies in
performance as
points of
improvement

Formulate
discrepancies in
learning as new
goals
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of learning. Assessment of one’s own performance and learning requires (a) skills
to identify relevant criteria for assessment from different sources (Boud 1995) and
(b) skills to critically compare and analyse different assessments of one’s own performance and/or learning (see left part of the hierarchy in Figure 2). These are the
constituent parts of the third level in this ﬁgure. Concerning performance (i.e.
within one task), students judge whether the identiﬁed criteria are reached for a particular task; concerning learning (i.e. over different tasks), students judge if there is
sufﬁcient improvement of performance in the direction of the identiﬁed criteria.
Going one step further down in the hierarchy (see bottom left part of Figure 2),
three parts constitute the ability to identify relevant criteria for performance and
learning. Students must learn to identify criteria explicitly provided by others,
implicitly used by others who assess their performance and implicitly used by others who demonstrate intended performance.
After graduation, people are usually not given preset, explicit criteria. However
in educational settings, students often receive explicit assessment criteria (Tan
2007). For example, when a student nurse for the ﬁrst time enters a nursing home
in which patients with dementia are treated, the student has to identify the relevant
criteria for effective communication with this group of patients. Such criteria can be
made explicit by a teacher, instructional materials, an internship supervisor or a peer
student. They are mostly formulated on the level of task performance. For students,
it is important to fully understand and learn to interpret the criteria that are explicitly provided to them, and then use these criteria to monitor if their performance
over tasks is moving towards the criteria, i.e. if sufﬁcient learning over tasks is taking place.
Next to that, students must learn to identify the criteria, implicitly applied by
others that assess their performance or learning. Teachers, peers and relevant others
(e.g. clients) all use individual implicit criteria in assessing student performance,
and it is important for students to (try to) identify these criteria and invite different
stakeholders to explain them in order to learn to identify the relevant criteria. For
example, a student nurse can ask the patients how they like to be treated, so the
student knows what the patients expect; that is, which criteria are applied by the
patients. Implicit criteria from others can be related not only to particular tasks but
also to performance improvement over tasks. For example, a supervisor may apply
speciﬁc criteria for monitoring the learning process and expect a certain degree of
growth over learning tasks without explicitly stating these expectations. In such
cases, it is important for students to possess the necessary skills to stimulate assessors to make their criteria explicit.
Furthermore, students must learn to use others’ observations of their performance to generate criteria. This is closely related to modelling, where students imitate experts or teachers who show the required performance. But this process is
complex and often needs instructional support and guidance (O’Donovan, Price,
and Rust 2004), because learners need to move away from concrete performances
and use their insights to deduce the performance criteria used by experienced task
performers. For example, when students observe a supervisor or senior colleague
demonstrating required performance, they should be able to deduce the important
criteria from the observed performance.
One level up in the hierarchy, as a second component of assessing own learning
and performance, it is indicated that students must be able to compare and analyse
different assessments (i.e. self-assessments and assessments by others) to properly
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assess their performance and learning (see Figure 2). In order to do so, they should
be able to identify discrepancies between their own performance and learning and
previously identiﬁed criteria, and between self-assessments of their performance and
learning, and assessments of their performance and learning by others. In analysing
discrepancies between their own performance and learning and the assessment criteria, students have to look at their own performance and learning and critically compare it with criteria identiﬁed from different sources. By doing so, they learn to
form judgements of their own performance and learning, that is, they develop selfassessment skills (Boud 2007). These self-assessment skills are the basis for the
next step of comparing self-assessments with assessments by others.
With regard to analysis of discrepancies between self-assessments (internal information) and assessments by others (external information from teachers, peers, clients and so forth), assessments by others may be consistent or conﬂicting with each
other and also with students’ self-assessments (Paris and Paris 2001; Sergeant et al.
2008). Then, the student has to combine these conﬂicting views. For example, a car
mechanics student may think that the verbal communication with the clients is
going well, while a senior car mechanic may come to an opposite assessment. A
considerable number of studies have addressed students’ reactions to external feedback (Black and Wiliam 1998; Butler and Winne 1995; Hattie and Timperley 2007;
Mory 2003; Kluger and DeNisi 1996). For sustainable assessment, it is important
that students actively process and use the feedback they receive from other parties,
and also compare it critically with their own assessments of performance and learning (Boud 2000; Nicol and Macfarlane-Dick 2006). The car mechanics student must
acknowledge the feedback from the senior car mechanic and reﬂect on his/her own
task performance to examine whether the feedback is understood. Recent studies by
Eva and Regehr (2008) and Sergeant et al. (2008) conﬁrm this idea, introducing
new terms such as ‘self-directed assessment seeking’ and ‘informed self-assessment’, and stressing that students must learn to compare external assessments and
self-assessments in a reﬂective process in order to develop sustainable assessment
skills.
Generation of goals for future performance and learning
Based on a profound assessment of their actual performance and its development over tasks, students have to generate goals for future performance and
plan their learning to reach these goals (see branch on the right in Figure 2).
The two constituent parts lower in the hierarchy indicate that students must be
able to formulate identiﬁed discrepancies between actual and desired performance as points of improvement, and set new goals for learning (Butler and
Winne 1995).
The formulation of points of improvement is based on discrepancies identiﬁed
earlier by comparing the students’ own viewpoints and the feedback provided by
others (Ertmer and Newby 1996), and should be done at a speciﬁc and observable
level so that students know precisely what to work on. This will help them focus
their attention on weak aspects of their performance in future tasks, or alternatively,
select subsequent learning tasks that are best suited to work on the identiﬁed points
of improvement (Kicken et al. 2009a). For example, the student nurse who wants to
improve his communication skills with patients with dementia ﬁrst has to formulate
concrete and speciﬁc points of improvement (e.g. ‘always ask for conﬁrmation to
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check whether the patient understands me’ rather than ‘improve my communication
skills’) and then has to work on improving exactly those aspects of the skill in subsequent tasks.
Apart from being able to formulate points of improvement, students should
learn to set new learning goals. As stated earlier, graduates have to be able to
drive their own learning and set their own goals. Formulating learning goals is
an important step in deciding what to learn and how to work towards that goal.
When students have diagnosed their learning needs by exploring discrepancies,
they must formulate goals and decide which learning activities can help them to
fulﬁl these goals (Ertmer and Newby 1996; Knowles 1975; Loyens, Magda, and
Rikers 2008). As advocated by Eva and Regehr (2005), goals should be appropriately challenging based on earlier assessments, and for this reason, earlier
assessments must also be a realistic representation of students’ performance
levels.

Methods for guiding students in developing sustainable assessment skills
The previous sections discussed, in order, the conditions for the development of
sustainable assessment skills, and the constituent parts of these skills. This section
discusses the third component of the model (see right part of Figure 1), giving an
overview of how students can best be guided in the development of sustainable
assessment skills.
By deﬁnition, a novice in a domain may be unable to make reﬁned judgements
about high-quality performance in that domain (Sadler 1989). In the beginning of
their study, students are not able to fulﬁl all assessment duties themselves. It is
therefore important that during a study programme, as domain expertise increases,
assessment responsibilities are gradually handed over from the teacher to the students by providing them with authentic but increasingly less guided assessment
experiences. The cognitive apprenticeship model originally proposed by Brown,
Collins, and Duguid (1989) states that learning complex cognitive skills has to take
place in authentic contexts for the learned skills to transfer outside the learning setting. The cognitive apprenticeship model presents three methods to accomplish the
gradual shift of responsibilities from teacher to students: modelling, coaching and
scaffolding. First, these methods will be discussed in general, and in the following
sections, these methods will be applied to the development of sustainable assessment skills.
Modelling indicates that students observe the task performance of experts to
learn what good performance is (i.e. performance that meets relevant criteria).
Coaching indicates that observation of student performance is always followed by
the provision of informative feedback, aimed at the improvement of students’ task
performance. Scaffolding indicates that teacher support gradually diminishes until
students are able to perform the tasks independently. Together, these methods are
expected to offer students the necessary guidance for developing sustainable assessment skills. The teacher has a crucial role in guiding students through this process.
Table 2 links the two main skills for sustainable assessment, self-assessment of performance and learning and generating goals for future performance and learning, to
the methods of modelling, coaching and scaffolding. The methods will be discussed
in more detail below.

Give modelling examples of
good performance
Give modelling examples of
good assessment

Give modelling examples of
generating points of
improvement and planning of
learning activities

Generating goals
for future
performance
and learning

Modelling

Provide feedback on formulated learning
needs and points of improvement and
feed-forward on planned learning
activities

Provide feedback on assessment practices
through in-depth discussion of criteria
Provide feedback on performance and
learning, self-assessments, and compare
self-assessments and assessments by others
Use a development portfolio to provide
feedback on the learning of assessment
skills over tasks

Coaching

Work from given points of improvement and
action plans to self-formulated points of
improvement and plans; decrease feedback and
feed-forward

Work from given, relevant criteria to self-selected
criteria; decrease informative feedback
Work from assessment of students, via peer
assessment, to self-assessment

Scaffolding

How to guide students in the development of sustainable assessment skills?

Self-assessment
of performance
and learning

What are
sustainable
assessment skills?

Table 2. Sustainable assessment skills and examples of guidance for their development.
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Self-assessment of performance and learning
When graduates enter the workplace, they must possess skills to identify relevant
performance criteria and skills to compare and analyse different assessments of their
performance and learning. These skills are essential for successful lifelong learners
(Boud and Falchikov 2007), and will be discussed separately.
With regard to the identiﬁcation of relevant performance criteria, it is not useful
to ask students to do this right from the beginning of a study programme, because
it can easily lead students to focus on aspects that are irrelevant for the task at hand
(Orsmond, Merry, and Reiling 2002). If students need to learn to identify relevant
criteria, teachers should gradually hand over this task to their students.
A possible activity in teaching students to identify relevant criteria is to provide
them with examples of expert performance. These examples can take the form of
modelling examples which demonstrate excellent performance to students (Harris
2010; Van Merriënboer, Jelsma, and Paas 1992). In order to be effective, these
examples need to offer insight into the end result and into the entire process of
reaching it. That is, the examples should be process oriented and explain why particular performances yield desired results (Van Gog, Paas, and Van Merriënboer
2008). Orsmond, Merry, and Reiling (2002) found in an empirical study with ﬁrstyear Environmental Sciences and Applied Biology undergraduates that the use of
exemplars in producing a poster helped students to understand the marking criteria
and standards, led to higher learning outcomes, and helped to provide meaningful
feedback. However, the exemplars used in this study were only ﬁnal products and
were not process oriented. An example of a process-oriented exemplar is to show
the student how to produce the poster from scratch to end product with an explanation of each step taken. Future research is necessary to provide further empirical
support for the effects of process-oriented worked examples.
Coaching can be used to teach students to identify relevant criteria by giving
them feedback on the criteria they use. After they have been shown clear deﬁnitions
of criteria along with illustrative examples as described above, students should be
given the opportunity to acquire the skills for properly using the criteria. This can
be achieved by offering assessment exercises where students use the presented criteria to judge other students’ work and/or their own work (Nicol and MacfarlaneDick 2006). The use of peer assessment has an important function, because it gives
students appraisal experience that is similar to the teacher’s (Sadler 2010). This can
be useful for deriving the criteria as the work of peers should be assessed with the
same criteria as their own work. An alternative is described by Rust, Price, and
O’Donovan (2003), who demonstrated (in an empirical study with business students) the effectiveness of discussions between students and teachers about the criteria of good work, which improved their performance but not their self-assessment
skills (see also Nicol and Macfarlane-Dick 2006). The ﬁndings of Orsmond, Merry,
and Reiling (2000) revealed that a discussion between students and teachers may
lead to a more positive appreciation of the criteria, but not to a better understanding
of the criteria as such or the ability to actually use them for the assessment of performance. So far, research results do not allow for univocal conclusions and more
research on how to provide effective feedback on the identiﬁcation of criteria is
needed.
To scaffold the skill of identifying relevant criteria, the available support is
reduced. Early in the learning process, students should receive sufﬁcient practice
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with given, relevant criteria to ﬁne-tune the skill of identifying relevant criteria
(Sadler 1989). Practice must be supplemented by discussion and dialogue to provide
informative feedback on the setting and use of criteria. Later on in the learning process, students must independently select criteria that are relevant for particular tasks
from all available criteria and the provision of feedback on applied criteria gradually
diminishes as the curriculum moves forward.
Modelling, coaching and scaffolding are also useful methods to guide students
in the development of their skills in analysing and comparing self-assessments of
their performance and learning. Modelling examples of well-conducted assessments
can be offered where the teacher or an expert acts as a model when assessing task
performance (Van Merriënboer and Sluijsmans 2009). Modelling examples encourage students to develop ideas of how good assessment is performed. In this process,
it is necessary that teachers clearly describe the steps they take in conducting the
assessment, and also explain why they take these particular steps (i.e. processoriented modelling examples), so that students gain insight into the assessment
process and the relevant considerations for reaching a particular judgement. To date,
we have found no evidence of research that has dealt with this type of modelling
assessments.
Next to that, teachers and peers can coach by providing feedback against which
students can evaluate self-assessments of their performance (Nicol and MacfarlaneDick 2006). Taras (2003) demonstrated in an empirical study that Specialist Language students indeed learn most from self-assessments when they are combined
with tutor feedback, because this helps students to be aware of all their errors. Tutor
feedback should not be limited to external feedback on students’ performance and
learning; feedback should also be provided on the quality of self-assessments
(Ertmer and Newby 1996; Hattie and Timperley 2007) and the process of comparing and analysing internal feedback (self-assessments) with external feedback
(assessments from others). Reﬂective dialogue with students will help them to make
optimal use of the feedback (Nicol and Macfarlane-Dick 2006). It helps them to
make better use of external feedback, to make better comparisons between internal
and external feedback, and, eventually, to become better self-assessors (Taras 2003).
A development portfolio can be used to collect all received feedbacks (internal and
external) and can make it easier for students to assess their learning over a series of
tasks (Harris 2010; Tillema et al. 2000). A coach or supervisor can help students to
interpret the results of the different assessments in the portfolio and guide the future
learning process as is shown in a study with medical students (Driessen et al.
2005).
After that, students can be guided in self assessing their performance and learning by reducing support. This involves giving students increasingly more control
over their learning process (Corbalan, Kester, and Van Merriënboer 2008). An
important condition is that students must be made aware that they are not just
temporary learners, but active and future lifelong learners who must take over
responsibility from their teachers (Boud and Falchikov 2007). A gradual shift of
responsibility from teacher to student has to take place, for example, from assessing
student performance, to asking students to assess the performance of peers, to asking
students to self assess their own performance. As indicated before, peer assessment
is a powerful intermediate stage to support students in gaining self-assessment skills,
because the work of fellow students is easily accessible and of the same type as their
own work (Sluijsmans et al. 2004). It is less threatening for students to assess other
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students’ work than their own (Sadler 1989; Van Gennip, Segers, and Tillema 2009),
and the skills for peer assessment and self-assessment are comparable (Liu and Carless 2006). It is therefore important to help students to understand how they can
learn from each other (Harris 2010). In addition, students can also learn from comparing their own assessments with the assessments they receive from their peers. As
Van Gennip, Segers, and Tillema (2009) describe in their review study, several conditions are necessary to enable students to work on their peer assessment skills. This
relates to interpersonal features such as psychological safety and trust, and to structural features such as peer interaction and group composition. However, more
research is needed to explore these features in detail.
Generation of goals for future performance and learning
Most students are not used to explicitly formulating or thinking about their learning
needs (Holme and Chalauisaeng 2006). The ability to formulate learning goals presupposes the ability to formulate learning needs (i.e. discrepancies between actual
and desired performance), related points of improvement and learning activities.
Therefore, it is important that students are explicitly encouraged to think about
ways of improving their own performance without possibly negative consequences
for their results. The skills of generating goals of future performance and future
learning will be discussed separately.
The use of modelling examples helps students to develop the skill of formulating
points of improvement. This can be done by a teacher or coach who demonstrates
the interpretation of assessment results and the formulation of points of improvement
as is shown in a study by Kicken et al. (2009b). In their research in a hairdressing
training programme, they used a development portfolio which, besides a self-assessment instrument, focused on the formulation of points of improvement and task
selection aspects. They showed that with the necessary teacher support and advice, a
development portfolio leads to the formulation of better points of improvement.
Above that, teachers or supervisors can coach students by giving feedback on
the points of improvement that students have formulated themselves. Once students
are aware of the real causes of their shortcomings, they are better able to formulate
points of improvement. Assessors can also formulate points of improvement – or
students can ask them to do so – enabling students to compare and contrast their
own points of improvement with those suggested by others (Kicken et al. 2009b).
As students gain more experience in formulating points of improvement, the
support provided by the teacher or coach should diminish. For example, ﬁrst the
teacher may formulate points of improvement for a particular student based on
available assessment results, then the student may formulate points of improvement
with feedback from the teacher on these points of improvement, and ﬁnally the student formulates the points of improvement without any support. To date, we have
found no evidence of research that has shed light on this diminishing amount of
support in formulating points of improvement.
Modelling examples can also be used for formulating new learning goals over
several learning tasks. According to Kicken et al. (2009b), this can be done by a
teacher or coach who explains why particular learning activities are chosen to meet
the identiﬁed goals, based on the points of improvement. In the same study, it
appeared that when students got advice in combination with a development portfolio, they were better able to choose future learning activities to work on.
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Students should also be given feedback by their teachers or supervisors on the
learning goals they formulate based on the points of improvement they formulated
earlier. In addition, coaching should not be limited to feedback, in which students
look back with their teachers to explore weaknesses and the causes thereof, but also
include feed-forward, in which advice is given on future learning activities to
resolve the weaknesses. Detailed points of improvement make it easier to identify
relevant learning activities as was shown in the research of Kicken et al. (2009b).
Feedback and feed-forward may pertain to both the level of single-task performance
and the level of multiple-task learning. Together with a coach or supervisor, students can look at their learning progress as documented in a development portfolio
and formulate learning needs, points of improvement and new learning activities
based on that overview (Driessen et al. 2005).
When students become more familiar with planning, future learning activities
and setting new learning goals, the support provided by the teacher should diminish.
For example, ﬁrst, the teacher may formulate future learning activities for a particular student based on the points of improvement formulated earlier, then the student
may formulate new learning goals with support of the teacher or coach, and ﬁnally
the student plans his or her future learning activities independently. To date, we have
found no evidence of research that has shed light on how to diminish the amount of
support in planning future learning activities and setting new learning goals.
Discussion
This article discussed an integrated model for the development of sustainable assessment skills. We ﬁrst compared the features of sustainable assessment with the features of summative and formative assessment. Past research offered valuable insights
into organising effective and efﬁcient summative and formative assessments, but our
knowledge regarding the use of sustainable assessment is still in its infancy.
The proposed model describes an ideal situation and consists of three components: conditions that must be fulﬁlled for sustainable assessment skills to develop,
elements of sustainable assessment and methods for the development of sustainable
assessment skills. As for conditions, there must be constructive alignment between
instruction and sustainable assessment; students should be active learners, and students must understand the assessment criteria. With regard to the elements of sustainable assessment, the skill to self assess performance and learning, the skill to
generate goals for future performance and learning, and several lower-level enabling
skills were identiﬁed. With regard to methods for teaching sustainable assessment
skills, cognitive apprenticeship and its related methods of modelling, coaching and
scaffolding offer valuable suggestions for instruction.
Since this model is an attempt at providing a framework for the concept of
sustainable assessment and its development, some critical remarks should be made.
First, the presented model is based on a literature review including more conceptual than empirical papers, making it impossible to draw deﬁnite conclusions. Further empirical research is needed to test whether the proposed model needs
adaptations and/or extensions. It is likely that future research will increase our
understanding of additional conditions that need to be fulﬁlled and will provide
more detailed insights that can be included in the skills hierarchy. For example,
additional conditions may pertain to the use of tools (e.g. portfolios) or the
training of teachers in guiding students, and the planning of future learning may
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need a more detailed description of the skills hierarchy. The cognitive apprenticeship model of Brown, Collins, and Duguid (1989) was taken as a sound starting
point for the description of methods to guide students in their development of sustainable assessment skills, but possibly other models can be used to come up with
alternative methods.
There are some important research implications that can be derived from the
model. Future research might focus on the provision of high-standard exemplars in
the form of modelling examples, where teachers demonstrate how to perform
according to relevant criteria, how to assess on the basis of these criteria and how
to formulate points of improvement and plan future learning. Process-oriented
examples pay explicit attention to why particular actions are taken, and their use
could be coupled with research on the effects of group discussions with students.
Furthermore, future research might focus on the effects of feedback and coaching
on the different elements of sustainable assessment, including the correct and incorrect use of performance criteria, the quality of self-assessments, the comparisons of
self-assessments and assessments by others, the formulation of learning needs and
points of improvement, and the formulation of new learning goals. Special attention
could be devoted to the role of development portfolios in providing feedback on
the development of sustainable assessment skills over a series of tasks, speciﬁcally,
on the development of assessment skills throughout the educational programme.
Additionally, more research is needed to clarify how scaffolding of all sustainable
assessment skills can best be organised.
A practical implication that follows from the model is that teachers and policy-makers in higher vocational education should consider the development of
sustainable assessment skills as a valuable goal of educational programmes.
They should ensure that the conditions for the development of sustainable
assessment skills are met, and also stimulate educational innovations that aim to
develop sustainable assessment skills. Some of the methods discussed in this
article have already been proven to work in educational practice and could be
implemented in educational institutions. For example, the research of Kicken
et al. (2009b) showed that the use of a development portfolio in combination
with regular coaching settings can help students to make more use of assessments, plan their future learning more deliberately and gain more insight into
their learning process.
In conclusion, sustainable assessment can be regarded as a promising idea to
help students to become lifelong learners, but further development is needed to
determine how sustainable assessment skills can best be taught. This article offered
some starting points for a theoretical foundation of sustainable assessment and gave
suggestions for future research on this topic. It is noteworthy to mention that such
research should not be restricted to the education sector but also needs to include
graduates’ workplace learning. Only then it will become clear if the guidelines proposed in this article can actually contribute to the development and application of
sustainable assessment skills.
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