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ASSESSMENT BY PORTFOLIO: CONSTRUCTING LEARNING
AND DESIGNING TEACHING
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Catherine Tang, The Hong Kong Polytechnic University

Common approaches to assessment, stemming from an objectivist theory of
knowledge, require congruence between students’ answers to set questions
and the answers already predetermined as optimal or correct. Constructivist
theory, on the other hand, sees what the student constructs as the outcome
of learning; such outcomes may be varied or unpredictable, yet still relevant
to course objectives. In the assessment portfolio (AP), the onus is on the
students to provide evidence that the desired learnings have taken place, by
submitting their constructions to be evaluated against the course objectives.
The cognitive activities seen as desirable in the objectives now become
central, both for assessment, and for teaching and learning. A case study of
portfolio assessment in a Bachelor of Education programme is presented,
which generated two major outcomes: (a) suggestions for implementing
portfolio assessment, and (b) a generalised model for instructional design.

Conceptions of Teaching
Conceptions of teaching, and the epistemological traditions on which they are based, rest on two main variants,
objectivism and constructivism.

Objectivism

Objectivism, deriving from positivism, sees knowledge as decontextualised, existing independently of the
knower, while understanding is coming to know what already exists (Brown, Collins, & Duguid 1989; Duffy
1992). Teaching is a matter of transmitting this decontextualised knowledge; learning of receiving and storing
it accurately, and using it appropriately. This conception is common amongst tertiary teachers, as exemplified
in common metaphors such as “getting it across”, particularly eating-related metaphors: spoon-feeding, getting
your teeth into, digesting, regurgitating. Teachers select and serve the menu, learners ingest what’s on offer.
Performance for assessment purposes is giving back the ingested material: at worst fairly intact, at best with
evidence of satisfactory metabolic activity.

Positivistic science is based on measurement: If it exists it can be measured, and if it can’t be measured, it
doesn’t exist. Accordingly, the objectivist conception accords a dominant role to  “the measurement model” of
assessment (Taylor, 1994), where educational performances are reduced to points on a linear, usually a
percentage, scale. This model is based on several assumptions (Cole, 1990):

learning outcomes are reducible to a numerical scale, either by subjective ratings, or by counting “units” of
knowledge

these units of knowledge are either correct or incorrect
the units and the ratings are additive, which in turn assumes they are all of equivalent worth
the sum of such performances yields an index of learning ability
learning ability is a stable characteristic of the individual, so that it can be used for predicting future

performances, as is necessary when selecting students.
attainment scores ought therefore to follow the normal curve of ability scores.

The measurement model has a very sophisticated technology, and it is used appropriately when making
decisions about students, such as which students are likely to succeed at university and which ones are less
likely. The model is norm-referenced, and it arises from the psychological laboratory of assessing individual
differences. When applied to educational assessment, it appears to have several advantages:

students’ results are objectively derived, with a high degree of precision.
it is therefore easy to justify a particular mark, and difficult to challenge it.
it is easy to discriminate between students, e.g. for awards.
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it is easy to combine performances within a course, to weight performances differentially, and to combine
grades across courses.

percentage scales in particular have a face validity; teachers, students, administrators, the public: all know
what they mean.

However, where these advantages are valid, they are irrelevant for educational assessment; and where they are
relevant, they are not valid.

if marks are objectively derived, it is on trivial unit-level performances such as listing points, recalling facts
correctly, getting simple tasks correct. If marks are obtained on complex performances they are not
derived objectively, but require judgment.

the precision is illusory, as is the perception that the public understands percentages.
educational assessment should be assessing the changes brought about by teaching and learning. A model

based on the stability of what is being assessed is inappropriate.
good teaching should reduce the spread between highest and lowest scores, whereas the measurement

model requires “a good spread.”
teachers in the tertiary classroom are mainly concerned not with discriminating between students but with

teaching complex ideas and checking the acceptability of students’ interpretations and applications.
complex learning cannot be adequately described in linear, quantitative terms. The attempt to do so makes

criterion-referenced assessment of complex performances impossible.
the remaining advantages are administrative, not educational. Administrative convenience is certainly

desirable, but it should be secondary to educational integrity.

In short, assessment policies and practices that are based on the objectivist measurement model do violence to
assumptions about the nature of knowledge, and are likely to distort the quality of teaching and learning (Biggs
1995, 1996b; Frederiksen & Collins, 1989).

Constructivism

Constructivism claims that meaning is created by the learner, not imposed or transmitted by direct instruction.
In this it is similar to phenomenography (Marton 1981), but they differ in other respects. Our focus here is on
the extended family of constructivist theories (Duffy & Jonassen 1992; Steffe & Gale, 1995), which have in
common these beliefs about learning:

learners arrive at meaning by actively constructing their knowledge, not by receiving it.
the process of construction occurs through both individual and social activity.
the nature and complexity of these cognitive activities determines the quality of the learning outcome.
what people construct depends on their motives and intentions, on what they know already, and on how

they use their prior knowledge.

The focus of constructivist teaching is to get the learner’s cognitive processes going in a way likely to achieve
the teaching objectives. Assessment has two roles: the obvious one of seeing how well the objectives have been
attained, and reporting the result in an institutionally appropriate way; and less obviously, because “assessment
always defines the curriculum” (Ramsden, 1992: 187), to convey to students what is expected of them

Constructivism has quite different implications for teaching and assessment than objectivism.  In the latter,
modes of assessment test the quantity and accuracy of the items of knowledge principally by posing closed
questions to which the answer are predetermined. Constructivism suggests that as students’ cognitive activities
are the core of teaching decisions, students should be proactive in selecting the content for assessment, rather
the teacher second-guessing learning with ill- or well-judged probes. The difference between the two
approaches to assessment are brought out in the following, which appeared in an essay by a Hong Kong
teacher in an inservice course:

When I stand in front of a class, I don't see stupid or unteachable learners, but boxes of treasures
waiting for us to open.

In the traditional assessment format something like this occurs:

Teacher: How many diamonds have you got?

Student:  I don't have any diamonds.

Teacher: Then you fail!

Student:  But you didn't ask me about my jade.
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Learners can construct treasure of all kinds, not just in diamonds. If teachers only ask questions for which they
have a limited range of acceptable answers, they will miss the jade: the treasure they didn’t know existed
because they didn’t ask for it. Traditional assessment procedures do not easily allow the student to display such
learning.

The Central Role of Learner Activity
The above description of constructivism draws attention to the nature and complexity of the learner’s activities.
Shuell relates these activities to instructional design in the following way:

If students are to learn desired outcomes in a reasonably effective manner, then the teacher's
fundamental task is to get students to engage in learning activities that are likely to result in their
achieving those outcomes ...It is helpful to remember that what the student does is actually more
important in determining what is learned than what the teacher does.  (Shuell, 1986: 429. Emphases
supplied).

That is, teachers need to be clear about:
what the desired outcomes are to be
when the learning outcomes have been “reasonably effective”
what teaching methods will help the students engage in those learning activities likely to result in their

achieving the desired outcomes.

If the assessment does become the curriculum, then we should ensure that the assessment tasks are likely to
encourage those learning activities the curriculum nominates. What activities do common assessment tasks
usually elicit?  Tang (1991) used questionnaire and interview to determine how physiotherapy students
typically prepared for:

Short essay examination:  rote learning, question spotting, going through past papers, underlining,
organising study time and materials, memorising in meaningful context, relating information,
visualising patients' conditions, discussing with other students.

Assignment:  choosing easy questions/interesting questions/ what lecturers expect, copying sources,
reading widely/searching for information sources, relating question to own knowledge, relating to
patients' conditions and clinical application, organising, revising text to improve relevance, discussing
with other students..

In general, exams tended to elicit memorisation-related activities, assignments application-related activities.
The teachers realized the latter were closer to the desired course objectives, but they nevertheless retained a
high proportion of short answer exams in order to ensure “coverage”.  Not atypically, concerns about coverage
over-rode those about quality of learning. Two important conclusions follow from this study:

using verbs to denote desirable or undesirable student activity is a simple and convenient way of facilitating
decision-making in various stages of teaching.

verbs denoted as desirable in the objectives may not be engaged by students unless the same verbs are
embedded in the assessment tasks.

Point (2) recalls an important principle of instructional design: that assessment tasks should be aligned to the
objectives (Cohen, 1986; Taylor, 1994). Further, because the institutional context of teaching and learning
forms a system, in which the main components mutually interact (Biggs, 1993), the teaching/learning context
should also be incorporated into the alignment so that, as Shuell suggests, they too support the cognitive
activities embedded in both objectives and assessment.

The Assessment Portfolio
Assessment involves three processes, over which the teacher is traditionally in sole charge:

setting the criteria for assessing the work.
selecting the evidence that would be relevant to submit to judgment against those criteria.
making a judgment about the extent to which these criteria have been met.

In assessment by portfolio (AP), the student takes over at least (2), by deciding what evidence of learning to
present. The student is aware of  (1), what is required, and then selects items in a portfolio that in his or
judgment provide evidence demonstrating that the required learnings have been achieved. The student could
also set the objectives in negotiation with the teacher, and/or participate in the summative judgment, but the
decision as to what “treasures” to put on show is crucial in AP.
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The student must be absolutely clear as to what is required in the teaching objectives. Objectives most usually
refer to some form of understanding, and it helps to conceive of understanding as performative (Perkins &
Blythe, 1993); when students “really” understand something, they behave differently in that content area. This
is not a reversion to behavioural objectives, but a highly cognitive statement, sharply discriminating truly
functioning knowledge from declarative knowledge. Much learning at tertiary level, particularly in
professional courses, is about getting students to behave differently in the sense of making theoretically
informed decisions; it is not so much about declaring who-said-what and who-did-that. Much traditional
assessment is however of declarative knowledge.

Teachers need to specify in what ways their students should perform differently if they have a deep
understanding of what has been taught. For example, the essence of professional judgment is being able handle
new cases, novel applications, ill-defined problems. The key is not the specific tasks, but the level of cognitive
activities required to make the decisions in the appropriate contexts. This is where expressing them in the form
of verbs is helpful; they make it clear what the student is supposed to do. The student can then choose
productions that put these activities to use in content-relevant areas. This also requires them to be sufficiently
metacognitive to recognize the nature and quality of their own learning, which is a very important kind of
learning for them to undertake.

Moss (1994) compares APs to job applications, where the candidate has to convince a committee of the
strengths on offer; likewise, the student has to convince the teacher of what has been learned, how effectively,
and its relevance to the unit or course in question. A key requirement of AP is a justification for the items
selected: how each item contributes to what objective, and what is the overall picture of learning given by the
portfolio.

Assessing the portfolio

If it is to be properly criterion-referenced, assessing the portfolio involves a holistic judgment, not the
aggregation of points or marks. In making holistic assessments, the details and desirable specific
characteristics are not ignored; the question is whether, like the bricks of a building, or the characters in a
novel, the specifics are tuned to create an overall structure or impact. This is a matter of judgment, a
responsibility that teachers can avoid under the shelter of quantitative assessment, by allocating points and
letting the numbers make the big decisions (Moss, 1992). However, if one is competent to teach a topic, one
should also be competent enough to assess it properly, by judging whether the whole performance matches the
objectives. Either teacher or student can make the summative judgments of the AP;  the student’s judgment
could be an item, and then it is a separate issue as to whether that judgment is used in the grading or not.

The SOLO taxonomy (Biggs & Collis, 1982) is useful in helping make these qualitative judgements, because it
suggests a hierarchy of verbs, as cognitive activities, that can be used to structure the specific objectives of a
particular unit or course, at the levels appropriate to the institutional grading system. The latter can be High
Distinction, Distinction, Credit, Pass; A, B, C, D; or even percentages. If the requirement is to report in
percentages, this adds an extra step to the process: one needs, first, to grade qualitatively, and then to fine-
grade within each category quantitatively, indicating how good a representation of that category of
performance the AP is (Figure 1, see also Biggs, 1992). In either case, the primary evaluation is qualitative.
That requires deciding what sorts of qualities of performance define an A, a B, a C, and a D (or HD, D, Credit,
etc.).  A helpful way of doing this is to use those verbs that show how well the understanding of the topics
taught in a given unit are developing (the following hierarchy is SOLO-based). Of course, other verbs and
contexts would be used in specific disciplines and subjects:

D: Outcomes at the lowest, nominal, level of understanding: naming, picking up
terminology, learning simple procedures.

C: Understanding as getting to know more about: describing, finding out more about, performing
algorithms, comprehending at sentence level, listing, etc.

B: Understanding in the sense of relations between the whole and its parts: analysing, relating,
understanding main ideas, applying concepts involving near transfer, such as solving problems within
the domain in which the concepts were learned.

A: Understanding at the theoretical level:  generating, theorising, understand by relating to a higher order
principle, generalising from principles to new data, metacognitive understanding by reflecting on one's
own effectiveness in terms of the theories learned, solving problems far from the domain in which
learning occurred.
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These verbs may be used to define the objectives for a particular subject, and the grading categories. A
percentage score can be obtained by fitting on an a priori basis what should be the range and value for the
categories in the hierarchy:

Figure 1: Converting qualitative gradings into a percentage for reporting purposes

100
90

A: highest level objectives attained

80
70

B: next highest level objectives reached by
student in the assessment tasks

70
60

C: student reaches middle level objectives only These ranges can be
changed to suit

50
D: adequate/minimal levels of competency

shown

<40 F: inadequate levels of performance

The two steps are (1) deciding the quality of the performance, by seeing whether the student can successfully
demonstrate the highest level of performance in the unit objectives; and (2) locating the performance within
the category of performance according to quantitative criteria. Thus, the output is in “percentages”, but the
important judgments are qualitative.

A Case Study
The nature of teaching and learning (NTL) was a compulsory unit in the third year of a four year part-time
evening Bachelor of Education program at Hong Kong University. The 82 students were primary and
secondary teachers in Government schools. The aim was to get the student teachers to demonstrate that their
classroom decisions were theory driven, based on reflective practice. Full details of the teaching and AP in the
unit are given in Biggs (1996b).Objectives were formulated as above. Students needed to demonstrate that they
could:

A reflect on their own teaching, evaluate their classroom decisions in terms of theory, and thereby
improve their teaching, formulate a theory of teaching that demonstrably drives decision-making and
practice, generate new approaches to teaching on that basis.

B apply course content, recognize good and poor applications of principles.
C understand declaratively; discuss content meaningfully, know about a reasonable amount of content.
D understand in a minimally acceptable way.

The students were told to provide evidence that they could meet these criteria progressively, and to explain or
justify their choice of items of evidence. One item was compulsory: a journal recording critical learning-related
incidents, and to reflect upon them. The grade awarded was the highest level of cognitive activity that could be
substantiated with evidence.

At first, the student reaction was shock. The following was obtained from a letter-to-a-friend (Tang & Biggs,
1995; Trigwell & Prosser, 1990), a popular AP item:

How about the assessment? Aiyaa! ANXIETY! ANXIETY! ANXIETY! I was so puzzled and worried
about it when I received the handout on the first meeting.

Such reactions led immediately to negotiations about how to do AP. Since the tasks were the objectives,
negotiations resulted in deciding on teaching/learning activities likely to elicit those desired learnings (see
Figure 2 below). These involved notes and readings for basic content, plenary sessions for elaboration and
clarification, a learning partner(s) to help in clarifying and elaborating, much group-work, and the journal:

What sort of items do we select?

That’s up to you. Think hard about the objectives.

Can we have a trial run?

Of course.  You can submit that as an item if you’re happy with my assessment of it.

How do we show we can reflect? How do you reflect?

Use your journal (the one compulsory item).

What do we put in it?
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Talk it over with your colleagues. Why don’t you form a learning partnership with one or two others?
Sit next to them in class, get their phone number, discuss the course with them. You can help each
other. (from Saberton, 1985)

Wouldn’t it be better if we had discussion groups of students teaching the same subjects as we do?
Then we can share experiences on similar problems.

Certainly.  It happens that there are some spare rooms nearby….

And so on. In short, the assessment task drove the students’ learning activities, which had to address the
objectives.

An indication of the success of the unit may be gauged by looking at the grade distributions. Because of the
criterion-referencing, we can say that 37 per cent provided evidence of a metacognitive ability to develop a
personal theory and to evaluate and determine their teaching in terms of that. Another 40 per cent were able to
discuss and/or change various teaching and assessment practices in terms of theory. 22% were able to provide
evidence that they comprehended the basic taught content, but could not go beyond this.

Reactions to the portfolio at the end of the unit speak for themselves:

Now I have changed my perception of assessment and I have practised with it. It really works!                   
(This was the “anxious” student quoted above)

Now I do not see the portfolio as an assignment to be handed in, it's rather a powerful learning tool
for the learner himself.

I found lots of fun (in making my portfolio)... it led me to think about many questions that I never
think of...

The negotiated teaching activities stimulated the students to respond in the way required.

What (we are expected) to prepare for the portfolio undoubtedly provide me a chance to reflect on my
daily teaching. This would never happen if this module proceeds in the same way as the other
modules. I would not be so alert about my own teaching and eager to make changes and
improvements.

Instead of bombing us with lengthy lectures and lecture notes, we have to reflect on our own learning
experiences and to respond critically ...I feel quite excited as this course is gradually leading me to do
something positive to my teaching career and to experience real growth

The final comment brings home nicely the distinction between objectivist teaching and assessment of
declarative knowledge, and constructivist, involving functional knowledge applied to experience:

All (the teacher) said was “show me the evidence of your learning that has taken place” and we have
to ponder, reflect and project the theories we have learnt into our own teaching …How brilliant! If it
had only been an exam or an essay, we would have probably just repeated his ideas to him and
continued to teach the same way as we always do!

Examples of item types

Items relating to understanding of declarative knowledge: book and article reviews, self-set essays, concept
maps.

Items relating to applications: lesson plans, actual lessons with student evaluations (the latter often led to
reflection), test items based on SOLO and other content dealt with, critical incidents of good/bad
teaching/learning experiences.

Items relating personal reflection and self-evaluation: student/colleague evaluation of one’s own teaching,
diary entries, critical incidents, letters-to-a-friend, VT small group discussion of learning partners, later
written from the perspective of each.

However, the item itself was not so critical, so much as the way it was interpreted and justified in the AP.

Suggestions for implementing portfolio assessment

Courses and content most suitable for portfolio
assessment

APs can be used for virtually any course content. It only requires that students attempt to demonstrate  what
they have learned in terms of the objectives. One can keep a portfolio of maths problems, reflections on one’s
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growing understanding of physics, biology, whatever. The essential requirement is that the objectives are stated
clearly enough for students to understand what they are supposed to be learning. And isn’t that all the time?

Types of items that may be used

Items may address (a) the declarative knowledge taught, which means understanding of content at various
appropriate levels, or (b) knowledge put to work, or functioning knowledge. Either may be specific to a topic,
or address the whole unit. The letter-to-a-friend was a simple and powerful way of telling whether students saw
the unit as a bunch of topics, or as a total experience with an impact. Table 1 gives an example of each type of
assessment item:

Table 1: Item-types according to kind of knowledge addressed

Declarative knowledge Functional knowledge

Topic specific Essay Problem, An application

Whole unit Concept map Reflective practice, Letter

The items within each cell are assessed qualitatively (according to SOLO or otherwise). An essay may simply
list points (multistructural), or explain an original extrapolation (extended abstract); a concept map may be a
“star-burst” in which a central concept has lines joining a periphery of concepts, with no branching hierarchies
or interconnections (multistructural), or a novel set of linkages that show an understanding going beyond that
actually dealt with in class (extended abstract). All items are evaluated in terms of depth of understanding
displayed.

In specifying portfolio requirements, limits need to be imposed as to the number of pieces of evidence, and
whether any items should be compulsory.  A list of possible items may be provided, but students should be
encouraged to show some originality in their choice.

Holistic or analytic methods of assessing APs

While it might seem that AP is ideal for analytic marking, as there are several components each of which can
be awarded marks, this is against the spirit of AP and of criterion-referencing.  The backwash is negative,
telling students to select mark-productive items, rather than to see how topics in the unit complement each
other to create an overall learning experience. The justification for the item selection, and the “package” they
make, is the blue-print that validates the individual item. The focus of  assessment is thus not directly on
individual items, although some will impress mightily in themselves. The package is to be evaluated, not the
sum total of its components.

Workload

Student workload can be a problem, if a self-inflicted one. Students at first tended to see each item as
equivalent to a whole assignment; it took a lot to convince some that often only a page or so would suffice (as
in the concept map, the letter-to-a-friend). Other items, such as the journal or some self-selected items, were
often very extensive. Some students’ APs were bulky, others were slim. This could lead to perceptions of
unfairness. Word limits could be imposed, but this may limit the creativeness of some of the students.  As
always, the resolution of these issues depends on the teaching objectives. A diary plus four items was in
retrospect too much for a semester length unit.

As for teacher workload, times for assessing individual APs varied enormously. A concept map, or letter-to-a-
friend, can be assessed in 30 seconds. Often the student would address the teacher, asking for advice or
comment on a point arising; the AP is a personal activity, and needs responding to accordingly. This makes it
far more interesting to assess than a standard essay/assignment. The time spent in assessing some APs might
be objectively longer than that spent assessing more conventional formats, but it seems shorter, and more
productively spent.

A Generalised Model for Instructional Design
The backwash from assessment is usually  negative (Biggs, 1995;  Frederikson & Collins, 1989). Here it was
positive, and so strong that it created a new system in equilibrium, the system of constructive alignment
(Biggs, 1996a). How this happened is suggested in the negotiations described above, which required the
students’ and teacher’s perspectives to interact (Figure 2):
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Figure 2: Teachers’ and students’ perspectives on assessment

Teacher perspective

Student perspective

Objectives Teaching activities Assessment

OutcomesLearning activitiesAssessment

The teacher decides the objectives, initially selects teaching activities, and the format for assessment. In
aligned instruction, the objectives are embedded in the assessment tasks, which to the students are the most
salient aspects in determining what they learn and how. What remains is that  teacher and student negotiate
appropriate teaching/learning activities, so that the outcomes match the objectives as far as possible (Biggs,
1996a). Thus, all components in the system addressed the unit’s objectives, and alignment in the instructional
system was a necessary consequence.

The resulting model of instruction is based on the alignment between objectives, teaching methods,  and
assessment tasks. It hinges on the objectives, which need to be expressed in ways that allow decisions as to
teaching and assessment to follow easily, and to be readily understandable by the students. They must know
clearly what they are supposed to be able to try to do. A good way of expressing this is in verbs, arranged in a
hierarchy of desirability.  The students can then shoot for what suits their own personal objectives.

The negotiation phase (Figure 2) is not necessary. It is described here because it was this that (historically)
brought about conceptualising the alignment model. The beauty about AP is that it puts the onus onto the
student; it is what they decide to include as an AP item that determines what they need to do about it. And that
is the learning experience. The teacher may be minimally involved.

Figure 3: Constructive alignment: Aligning curriculum objectives, teaching and learning activities, and
assessment tasks

Curriculum Objectives
expressed as verbs

students have to enact

Teaching / Learning
Activities

–>

A

Reflect
Hypothesise, generate
Apply to ‘far’ domains

Relate to principle

<–

Assessment
Tasks

Designed to elicit
desired verbs

May be
–>

B

Apply to ’near’ domains
Analyse, Compare

Explain, solve
Understand main ideas

<–

Evaluate how well

the target verbs are elicited

 and deployed in context.

teacher controlled

peer controlled

self controlled –>

C

Elaborate
Classify

Cover topics a to n
Describe

<–

The highest level

verb to be clearly

demonstrated becomes

the final grade

as best suits context

–>

D

Learn procedures
Name

Memorise
Identify

<–

(A, B, .. HD, D, etc.)

Constructive alignment is basically not new.  “Practising what you preach” is perhaps an ancient way of
putting it. Where the model does seem to break new ground is to provide a conceptual framework for helping
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the transition from preaching to practising, in particular by operationalising what we mean by “understanding”
in the form of verbs, and placing those verbs in a hierarchy to match an institution’s grading system.
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