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A B S T R A C T

The tasks that teachers set have a major effect on how students approach learning,

however the nature of this interaction has not been explored comprehensively, nor against

current understandings of quality learning. This paper details the development of a

typology of task characteristics that lead to four different types of engagement associated

with quality learning. The typology was developed from the work of hundreds of teacher

researchers in the Project for Enhancing Effective Learning (PEEL), who provided accounts

of tasks they designed to engage students in quality learning. It provides insights into

characteristics of tasks that are more likely to lead to higher levels of engagement and

stimulate better approaches to learning and hence provides a way of auditing both

individual tasks and the sets of tasks in a course.

� 2011 Elsevier Ltd. All rights reserved.
1. Introduction

There is agreement in the literature that there is a relationship between the nature of a task and both the approaches to
learning that it generates and the kinds of understandings that can result. However this relationship is not well understood.
There are also many studies that have used student engagement as a useful tool for studying student learning. This paper
reports the development of a typology of task characteristics that provide a comprehensive framework that can be used to
discuss tasks in terms of their likely influence on learning and engagement. The typology was developed from analyses of the
oral and written reports of teacher researchers in the Project for Enhancing Effective Learning (PEEL). These teachers, with
their academic colleagues were researching ways of improving how their students approached learning and one important
component of their strategies was developing tasks that stimulated and supported the kinds of learning they were seeking to
promote.

The importance of task design and its potential influence on student learning was recognised by Eisner (1972):
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It is the nature of the task that defines and refines the mode of intelligence that humans come to develop . . . If people tend to

become what they cope with, day after day, then it suggests we must examine with extreme care the nature of the tasks we

ask children to engage in at school. It is those tasks that begin to define what abilities the child will develop — or let atrophy.

(p. 139)
Given the future direction of schooling, it is most likely that will continue to be significantly important to student learning
(Halse, Kennedy, & Cogan, 2004). There is a general belief that engagement in learning can be enhanced by the nature of the
task. For example, Doyle (1983) suggested that tasks influence learners by directing their attention to particular aspects of
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content and by specifying ways of processing information. Blumenfeld and Meece (1988) discussed tasks in terms of their
components and examined how such components are associated with student involvement and cognitive strategies used in
classroom learning. They advocated that:
If we are to improve students’ thinking, achievement, and motivation, it is necessary to examine how students react

to different tasks and how teachers can best present and manage tasks so that students will be active learners willing

to use those cognitive and metacognitive strategies associated with achievement, problem solving and critical thinking.

(p. 236)
Ramsden (1984) suggested that students adopt different approaches to learning depending on the task at hand. Biggs
(1989) argued that ‘‘there is strong evidence that different ways of handling a task will produce characteristically different
outcomes’’ (p. 14). In a later article (Biggs, 1999), he argued that preventing a surface approach to learning ‘‘is a matter of
finding out: first what in our teaching actually discourages students from engaging in the set learning tasks at the
appropriate level of cognitive activity; and, second, doing our best to eliminate those factors’’ (p. 55). Ames (1992) also
argues that teachers can influence students’ approach to learning through careful task design, and that students should
experience a variety of task types. Williams and Clarke (1997) recognised that ‘‘the association of particular learning
consequences with the presence of complexity elements in tasks is certainly a suitable matter for further research’’ (p. 410).
Later works of Race, Brown, and Smith (2005); Ainley, Pratt, and Hansen (2006) and McGregor (2008) support similar
findings, discussing how task structure influences the student learning process.

For the purpose of this investigation, a task is defined by the authors as:
Anything a teacher asks students to do, including: brainstorming, participating in a game, discussions and other activities. It

can also include an exercise or set of exercises that specify a piece of work to be completed. The task may be in the form of a

laboratory-type activity, worksheet, assignment or project work. Tasks mayor may not require students to create a product,

but performance on a task usually can be observed and judged. Some tasks may be assessed whilst others are not.
A review of the literature revealed a number of lenses through which tasks have been analysed and thus a range of ways
by which the nature of a task can be described; some examples are learning objectives (e.g. Bloom, Engelhart, Furst, Hill, &
Krathwohl, 1956; Race et al., 2005), task form (e.g. Blumenfeld, Mergendoller, & Swarthout, 1987a; Depaolo, 2009;
Herrington, 2006), and the products that students are required to create (e.g. Doyle, 1983; Marx & Walsh, 1988; Race et al.,
2005). There were other lenses, reported, but most studies conducted in this area have been relatively small and generally
localized to a domain. Some explore one or more task components and the influence of these on the learner’s approach to
learning, but all fail to provide a comprehensive, cohesive and consistent way of describing task characteristics against a goal
of promoting student engagement that reflects quality learning. These deficiencies led to the development of the task
typology that is the focus of this paper.

2. Background

The focus on stimulating quality learning flowed from Mitchell’s involvement in PEEL – which he co-founded and leads.
This began in 1985, as a collaborative action research project, by a group of school teachers and academics who shared
concerns about the prevalence of passive, unreflective, dependent student learning, even in apparently successful lessons.
They set out to research classroom approaches that would stimulate and support student learning that was more informed,
purposeful, intellectually active, metacognitive and independent. The project was intended to run for two years in one
school, but the classroom changes it achieved were so attractive to teachers that it has continued for 27 years and spread to
hundreds of other schools in at least six countries.

PEEL was stimulated by Baird’s research (Baird, 1986) into whether and how the then relatively new construct of
metacognition (Flavell, 1976) could be enacted in classrooms. Baird’s research provided the PEEL group with frameworks to
think about learning and how to achieve this in a classroom setting. Over the past 27 years, PEEL has involved thousands of
teachers, at all year levels, in many subject areas. There is no fixed PEEL program; the teachers are positioned not as receivers
or implementers of externally developed ideas, rather they are positioned as generators of new wisdom about teaching,
building on the ideas of their colleagues – a trait of effective teachers (Schulte, Slate, & Onwuegbuzie, 2008). While not
working under the umbrella of a higher degree (in most cases) they are engaged in the ‘‘systematic, intentional inquiry’’ that
Cochran-Smith and Lytle (1993) use to define and elaborate when teachers are engaged in teacher research. The project
operates as a network of autonomous groups of teachers who take on a role of interdependent innovators. Although the
project is devolved, there is coherence. This coherence is provided by the shared concerns about passive, dependent learning,
by ways of framing learning and teaching that have wide currency in the project and by structures including an annual
conference and an internal literature that allow teachers to learn from and share new wisdom with teachers in other schools
as well as academic friends (Baird & Mitchell, 1986).

Baird’s research (and later research by PEEL participants) gave teachers frames which made them very critical of lessons
where students remained on task, but, had not thought about the purpose of the task and how it related to key ideas of
content. Moreover, the early findings revealed to the teachers just how passive, dependent and unreflective was the learning
in most lessons. This dissatisfaction with mere on-task behaviour is important when considering what the teachers meant
when they were describing student engagement.
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In PEEL meetings, teachers shared stories how what they had done, mapped onto the goals of the project. The teachers’
oral and written accounts of tasks that they have used to achieve better student learning and engagement are the key data
source for this study. The written ones were published in the project’s journal – PEEL SEEDS, and collected on PEEL in
Practice, a database.2 One consistent outcome that teachers reported is a substantial rise in engagement and quality learning.
The concept of quality learning, generally acknowledged as a multidimensional phenomenon that is related to the student
engagement (Fredricks, Blumenfeld, & Paris, 2004) is described next.

3. Quality learning and student engagement

Researchers have proposed a variety of different ways to describe quality learning, indicating the complexity of this
concept. PEEL has iterated to a description of quality learning as behaving metacognitively, having a positive volition to learn,

operating at high levels of cognition, and regularly involving social aspects of learning. This resonates with the literature in the
area of student engagement.

Coates (2007) argued that engagement encompassed both social and academic aspects of learning. Skinner and Belmont
as cited in Chapman (2003) offer further indicators of student engagement in specific learning tasks:
2 Thi
Engagement versus disaffection in school refers to the intensity and emotional quality of children’s involvement in initiating

and carrying out learning activities. . .Children who are engaged show sustained behavioural involvement in learning

activities accompanied by a positive emotional tone. They select tasks at the border of their competencies, initiate action

when given the opportunity, and exert intense effort and concentration in the implementation of learning tasks; they show

generally positive emotions during ongoing action, including enthusiasm, optimism, curiosity, and interest. The opposite of

engagement is disaffection. Disaffected children are passive, do not try hard, and give up easily in the face of

challenges. . .[they can] be bored, depressed, anxious, or even angry about their presence in the classroom; they can be

withdrawn from learning opportunities or even rebellious towards teachers and classmates. (Skinner and Belmont (1993,
p. 572.) as cited in Chapman, 2003, p2)
A widely used conceptualisation of engagement comprises three constructs of behavioural, cognitive and affective
engagement. These constructs, defined below, were reviewed by Fredricks et al. (2004) in their investigation of student
engagement. They form three of the four forms of engagement that we use in this study.
� b
ehavioural – refers to participation in academic, social and extracurricular activities;

� c
ognitive – concerns involvement in learning, motivation to learn, willingness to exert effort to learn difficult concepts and

skills, the use of strategies; and

� a
ffective – encompasses emotional aspects, feelings, attitudes, and perceptions towards the educational environment,

relationships with teachers and classmates.

Several researchers have developed an instrument for measuring student engagement based on these constructs Kong,
Wong, and Lam (2003) or used these constructs in investigations of student engagement Chapman (2003). For example,
Chapman has used these definitions to assess student engagement levels:
� C
ognitive engagement, which reflects the extent to which students are attending to and expending mental effort in the
learning tasks encountered (e.g., efforts to integrate new material with previous knowledge and to monitor and guide task
comprehension through the use of cognitive and metacognitive strategies). That is, learners want to learn, to seek deep
meanings and understandings, and process information more deeply (Schmeck & McCarthy, 1982). Marton and Säljö
(1976a) believe students operate at high levels of cognition when that take a deep approach to learning. Other researchers
suggest that a high level of cognition means that students are operating at levels above the comprehension level of Blooms
taxonomy (Bloom et al., 1956) and at a relational response in Biggs’ SOLO taxonomy (Biggs & Collis, 1982).

� B
ehavioural engagement reflects the extent to which students are making active responses to the learning tasks presented

(e.g., active student responding to an instructional antecedent, such as asking relevant questions, solving task-related
problems, and participating in relevant discussions with teachers/peers). There is evidence of a positive volition to learn
and often a social aspect of learning. Quality learning does not always involve interacting with others, but it is a regular
feature of environments that do involve interaction. These interactions include: students listening to, respecting and
responding to the arguments, ideas, contributions and suggestions of others as well as showing a willingness to change
ideas, and plans in response to others. They have a collective sense of responsibility for progress, understanding and feels a
sense of responsibility to peers for their efforts. They share work appropriately and seek to synthesize contributions into a
coherent, integrated whole, and

� A
ffective engagement reflects the level of students’ investment in, and their emotional reactions to, the learning tasks (e.g.,

high levels of interest or positive attitudes towards in the learning tasks).
s database can be found at www.peelweb.org.

http://www.peelweb.org/
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Sheard, Carbone, and Hurst (2007) report on several studies that have used student engagement as a useful
framework for studying learning outcomes and experiences. Many of these studies overlook metacognition as an aspect
of quality learning. Metacognition means that students are paying attention to their own learning and regulating their
own learning behaviour. In practice, this means that the learner searches for rich meaning and is aware of the purpose of
the task. The learner is able to link a task to earlier tasks and thinks about the whole task, not just individual steps.
When relevant, the learner considers alternative approaches; if stuck, they identify what they do and do not understand.
In addition, the learner is aware of where they are at in their overall plan, and checks their outcome both for
reasonableness and against task specifications. They also think about how well they are operating as learners.
Metacognition was a relatively new idea when PEEL began in 1985 and was largely untested in working classrooms; it
has subsequently become mainstream as a goal in education. The current government curriculum in the authors’ home
state of Victoria, for example, lists this as something that should be taught and reported on (http://study.vic.gov.au), as
such this aspect of learning will be considered While Chapman included metacognition as part of cognitive engagement,
the emphasis on this aspect of learning in PEEL has shown the value of thinking about this separately from cognition,
and metacognitive engagement is our fourth form of engagement. We will use the four constructs outlined above
(behavioural, cognitive, affective, and metacognitive) as the framework for this investigation of quality learning and
student engagement.

4. A PEEL article

Rosemary Dusting’s article, taken from the PEEL database, illustrates dissatisfaction with mere on task behaviour and a
focus on quality learning and student engagement in the way she reflects on her lesson in her account below.

Measurement – Area of Composite Shapes
Issue 62, page 25

February 2003

Rosemary Dusting, Avila College
Calculating the area of composite shapes is an important part of the work because it brings different parts of the Measurement

topic together. The lesson was built around 2D shapes that had rather complex perimeters. To calculate the area of any of these the

students had to think about it in terms of other shapes that it is ‘composed’ of. There was always more than one way of breaking up

any composite shape. On the face of it, the task seems quite straightforward. You need to choose the correct area formula for each

part of the shape, use appropriate dimensions and complete the calculations correctly. Doing this requires the application of visual-

spatial skills that can be a little tricky for some students, particularly when it comes to matters of efficiency and ‘elegance’ in the

solution.

This lesson wasn’t designed with a specific PEEL procedure in mind, but rather against a background of trying to

create a PEEL learning environment, using the PEEL language. I wanted to help my students to understand this concept using

one of 12 Principles of Teaching for Quality Learning, namely ‘Students work out part or all of the content for themselves’. I

decided to avoid the usual’ explain, demonstrate, set exercises from the text book ‘‘approach’’ which characterises a lot of

Maths teaching.

4.1. The lesson

� I made some shape outlines on coloured paper, sufficient for one per group of three.
� I 
photocopies the shapes and then distributed a photocopy and its original to each group. More capable students were given more

complex shapes.
� T
he students had to collaborate and decide how to divide up their shape into small shapes for which they already knew the area

formulas.
� T
hey then made a plan of the ‘dissection;’ on the original, coloured shape, and cut up the photocopied shape according to that

plan.
� S
tudents had to make decisions about what dimensions to measure on the shapes and what units to use.
� A
fter the calculations were done, they had to think about and discuss whether their answers were reasonable.
� U
sing an A3 sheet of paper to make a poster, the original coloured shape was pasted in the centre with the dissected pieces and

area calculations around the edge.
� A
t the end of the lesson all the posters were displayed on the classroom walls for a ‘Gallery walk’

4.2. Some observations

This type of task also enables the teacher to make good observations of the learning. Here are some!
� T
he students were keen to discuss the merits of various ways of cutting up the shapes. For example, some were surprised to find

that they didn’t need to make a triangle and a rectangle when a trapezium would do.
� M
ost students independently recognised the need to measure the appropriate dimensions in appropriate units and did so without

too much prompting.

http://study.vic.gov.au/
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� I 
overheard several conversations about concepts that I had thought were already understood. For example, two students had

quite a long discussion about which part of a triangle they could call the base and which part the height. They finally agreed that

there were three possibilities.
� I 
spotted an example of ineffective eradication of an earlier misconception. A pair of students attained a final answer for their

composite shape of 100.3 cm2 and decided that that was the same as about a square metre. This is despite having the physical

shape in front of them! This is a classic case of where the conversion of area units has been confused with conversion of linear

units.
� A
nother group were concerned that the area they obtained for a section was way too small, and they checked to find where they

had gone astray. Although I helped them, the great thing was that the concern had been theirs and arose from their ownership of

the task.
� In
terestingly, some groups got so involved in the detail that they forgot what the original question was and needed to be reminded

to calculate the total area.
� A
lthough this was quite a simple lesson to prepare and deliver, the learning that took place was of quite a different style to that

which I suspect could have occurred if I had merely set the textbook exercises. Structuring the learning this way definitely enables

good learning behaviours to occur. There were students discussing what they needed to do, planning, devising strategies, linking

different parts of the work, looking up their notebooks to check for similar examples and checking the reasonableness of their

results.

Dusting’s account is one of many articles found in the database, PEEL in Practice, mentioned earlier. These reports are
generally highly contextualized. Like Dusting’s article, they typically report quality learning. Individually, each could be
dismissed as an isolated or idiosyncratic event and argued to have limited generalisability. However, looking across these
many stories, we are able to identify findings and insights that do generalize across contexts.

5. Research design

At the time of this study, the PEEL in practice database contained 1282 articles by 598 different authors (mainly teachers),
from 300 different schools. Most of these include, or are based around, descriptions of tasks. This means that the database is a
rich resource of a very wide range of tasks that have been reported as impacting positively on student learning and
engagement. It is the breadth of these data as well as the coherence of focus that has enabled us to develop a typology of task
characteristics that is both comprehensive and linked to what we define as quality learning and engagement. There are five
stages to the research method described in this paper. Stages 1 to 4 involve the development of the typology and verifying its
dimensions by applying it to another context. Stage 5 involved analysing the articles for linkages between the task
dimensions and the four forms of engagement detailed in an earlier section of this paper.

Stage 1: Initial proposal of task dimensions
Stage 1 drew on Mitchell’s many years of experience of being a teacher researcher, leading PEEL groups and developing

and editing the PEEL database. He used his knowledge of the database and the hundreds of verbal reports shared in PEEL
meetings that he had attended to identify features of tasks that were recurring themes in what teachers reported. This
resulted in an initial list of the eight dimensions of tasks that influenced learning:

Routine–Novel
Artificial–Authentic
Closed–Open
Degree of Ownership
Degree of Linkage
Degree of Reflection on learning
Individual–Collaborative
Simple–Complex

Stage 2: Supporting evidence from literature
Stage 2 involved a review of the current literature on tasks, most dimensions could be, at least to some degree, mapped

onto existing studies in the literature; that is this stage showed that the dimensions resonated with the thinking of other
researchers. This analysis also enriched and tightened the authors’ meanings for each dimension.

Stage 3: Verifying that the dimensions exist
Stage 3 involved clarifying and enriching the meaning of, and reducing any overlap between the dimensions through two

cycles of intercoder reliability checks. A random sample of 150 articles was selected from the 1282 on the database. The tasks
described in 100 of these articles were then analysed against each of the eight dimensions using a 4-point scale. The four
points ranged from none of the characteristic on the right hand end being evident in the description (coded as 1), to the task
being high in the right hand end (coded as 4). Dusting’s article above was coded in Table 1:

If an article described more than one task, we coded only the first task. Preliminary analysis showed that about 75% of
articles on the database describe a task. This was the reason for selecting 150 articles; each time an article did not describe a
task, the next article in the sample was used.



Table 1

Codings for Dusting’s article.

Dimension Coding – meaning

Routine–Novel 4 (task is novel)

Closed–Open 4 (task is open)

Artificial–Authentic 1 (task is artificial)

Degree of Ownership 2 (some ownership)

Degree of Linkage 3 (high degree of linkage)

Degree of Reflection on learning 3 (high degree of reflection)

Individual–Collaborative 4 (collaborative)

Simple–Complex 3 (complex)

Table 2

Codings for 100 tasks.

Dimensions

Routine–

Novel

Artificial–

Authentic

Closed–

Open

Degree of

Ownership

Degree of

Linkage

Degree of

Reflection

on learning

Individual–

Collaborative

Simple–Complex

=4 19 4 10 9 14 23 12 5

=3 50 17 20 16 31 24 23 26

=2 25 30 35 23 37 19 27 41

=1 6 49 35 52 18 32 34 28

Total 100 100 100 100 100 98 96 100
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The articles were not of course, written against the typology and the teachers’ descriptions did not always allow some
tasks to be located on some dimensions. Table 2 shows there were six examples of an article not being codable against one
dimension (two in the Degree of Reflection dimension, and four in the Individual-collaborative dimension).

Intercoder reliability checks were conducted by each author independently coding the first 50 articles. In 82% of these, our
codings either agreed or differed by only one point. These articles were not re-examined. Articles whose codings differed by
greater than one on any dimension were discussed to clarify the criteria for and meanings of each dimension. This process
was repeated with a second sample of 20 articles. Once the authors were satisfied with the reliability of their codings, the
remaining articles were coded. The results, summarized in Table 2, support the assertion that all tasks, provided there is
adequate detail in their description, can be located somewhere on each of the eight dimensions.

The first seven dimensions describe positive aspects of tasks and we counted how many of these dimensions were coded
as ‘high’ (level 3 or 4) for each of the 100 tasks. As is shown in Table 3, most tasks were high in one, two or three dimensions.

Stage 4: Applying the typology to a different context
The majority of database articles were written in high school contexts. However, the generalisability of the typology was

checked by applying it to the tasks (and data on how students responded to these tasks) in two first year programming units
taught at tertiary level (Carbone, 2007). This is quite a different context to those of PEEL teachers and of the tasks that form
the basis of most of the current literature. Pleasingly, the typology was applicable in this different context, all the dimensions
could be applied to all the tasks and they were important in analysing the data on how students responded to the tasks. Some
of the contextual differences further refined our thinking on several of the dimensions.

Stage 5: Re-analysing the articles for linkage between task dimensions and learning and engagement
Stage 5 involved looking for evidence of the types and frequency of engagement stimulated by each dimension. For each

of the eight dimensions except complexity, we analysed all articles coded high, looking for any of the four forms of
engagement. For each form of engagement, an article was coded as either:
(i) o
Table

Num

Fre

0 d

1 d

2 d

3 d

4 d

5 d

6 d

7 d
ffering no evidence of engagement stimulated by the task, or

(ii) t
hat there was evidence of a form of engagement, but the dimension under focus could not be assigned as the cause, or
(iii) t
hat the dimension under focus was stimulating a form of engagement.
 3

ber of dimensions coded as high per tasks.

quency of high codings per task Number of tasks for each frequency

imensions rated high 5

imension rated high 19

imensions rated high 25

imensions rated high 23

imensions rated high 11

imensions rated high 11

imensions rated high 5

imensions rated high 1



Table 4

Summary of data on sources of engagement.

Dimension Number of

articles

High engagement that can be attributed

Behavioural Affective Cognitive Meta-

cognitive

Any form of

engagement

A B % % % % %

Any dimension 95 83 78 94% 39 47% 69 83% 45 54%

Novel 69 63 30 48% 11 17% 19 30% 6 10% 34 54%

Authentic 21 19 3 16% 1 5% 8 42% 0 8 42%

Open 30 27 15 56% 6 22% 15 56% 7 26% 17 63%

Ownership 25 22 12 55% 10 45% 6 27% 5 23% 14 64%

Linkage 45 40 19 48% 3 8% 28 70% 6 15% 29 73%

Reflection 48 43 17 40% 8 19% 20 47% 35 81% 36 84%

Collaborative 35 33 27 82% 2 6% 23 70% 3 9% 28 85%

Note: A = total articles coded high (rated 3 or 4) to the dimension; B = number of articles containing data on engagement.
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Table 4 shows where we could link a form of engagement to a dimension.
Of the 100 articles in the sample, five were not coded 3 or 4 on any task dimension and thus were not analysed at all,

twelve more had no data of any kind on student engagement; this does not mean there was no engagement, only that
nothing was reported – typically these articles only detailed the task, not how it went. Of the 83 articles remaining that did
contain data on engagement, 78 (94%) reported behavioural engagement that could be assigned to a dimension, 39 (47%)
reported affective engagement, 69 (83%) reported cognitive engagement and 45 (54%) reported metacognitive engagement.
The final column in Table 4 reports the number of articles where the dimension could be linked to at least one form of
engagement.

Engagement can sometimes be referred to as a single variable, but it is very multi-faceted; Extract 1 from Dusting’s article
was coded as reporting behavioural, affective and cognitive engagement:
The students were keen to discuss the merits of various ways of cutting up the shapes. For example, some were surprised to

find that they didn’t need to make a triangle and a rectangle when a trapezium would do. (Extract 1)
The decision making reported as students consider alternative ways of doing the task was regarded as evidence of the
openness of the task producing cognitive engagement. Dusting’s comments such as ‘students were keen to’ and ‘some were
surprised’ provide evidence that the openness and novelty of the task generated affective engagement. Given students’
participation in the activity suggests behavioural engagement, through the novelty of the task.

In 10% of the articles it was not possible to tease out the effect of individual dimensions, but for the remaining 90%
we were able to identify data that linked different forms of engagement to specific dimensions. Most articles reported at
least two types of engagement, but it was also common to have more than one form of the same type of engagement
reported.
6. Results and discussion of the typology of task characteristics

6.1. Routine–Novel

In this dimension, the novelty of the activity, not the content is considered. The content may be new (e.g., a new area
of mathematics), but if the activity is not, then the task is routine. For students who are alienated from school,
something that looks different from the routines that they are alienated from can be very successful in stimulating
higher levels of engagement. Novel tasks can also mean that students look at content in a new way and so develop richer
meanings for it.

At one end of a Routine–Novel continuum are tasks that are very familiar for students: practising math problems (albeit of
a new kind), writing an essay and a class discussion are all commonly routine for students with several years of schooling.
Routine type tasks are common in classrooms (Larson, 2000; Newmann, 1992). Further along this continuum are tasks that
represent a clear extension in task type from what has been done before: sorting, but not doing, a set of math problems and a
‘listening discussion’ where overt credit was given for reacting to/using ideas of others are two examples. Highly novel tasks,
from the students’ perspective, do not resemble what they have done before. For example, an English teacher, set her class to
use semantic clues to classify the nonsense words in Lew Carroll’s Jabberwocky as nouns, verbs, adjectives and adverbs and
then had them use these lists to construct sentences that say, began with an adverb and had at least two clauses.

Teachers tend to select novel tasks to report in PEEL SEEDS, and novelty was widespread with 69 of the 100 articles coded
as 3 or 4 in Table 2. Dusting’s task is illustrative of a teacher looking for something different.
I decided to avoid the usual ‘explain, demonstrate, set exercises from the text book ‘‘approach’’ which characterises a lot of

Maths teaching. (Extract 2)
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Novelty, of course, is by definition, dependent on the students’ prior experiences; in the first few years of formal
schooling, many more tasks are novel than is the case later. PEEL teachers did not set out to develop novel tasks per se, but
setting out to tackle different aspects of passive learning stimulated the design of a range of novel tasks, and one unplanned
side benefit was that the actual novelty was commonly seen as one source of both affective and behavioural engagement.
Although this was quite a simple lesson to prepare and deliver, the learning that took place was of quite a different style to

that which I suspect could have occurred if I had merely set the textbook exercises. . . There were students discussing what

they needed to do, planning, devising strategies, linking different parts of the work, looking up their notebooks to check for

similar examples and checking the reasonableness of their results. (Extract 3)
Helme and Clarke (2001) reported that cognitive engagement is more likely, when students work with peers on novel
tasks that have personal meaning. As shown in the last column of Table 4, 54% of the articles coded high on novelty and that
had any data on engagement included data where one or more forms of engagement could be ascribed to this dimension,
most commonly this was behavioural engagement. However there were many cases where the article provided evidence of
students thinking about content or tasks in ways that were new for them and involved behavioural, cognitive and sometimes
metacognitive engagement. Dusting provides an example of this in Extract 3.

Thinking in new ways was the main reason for 30% of the articles being coded as stimulating cognitive engagement and
10% as stimulating metacognitive engagement. As an example of the latter, one teacher asked students to read part of their
(science) text and then surprised them by asking them to turn the text over and write down what they had learnt from this
reading. Many students were astounded to realize that they could not write anything and the next reading (of the same piece
of text) provoked high levels of metacognitive monitoring of what was new information for them.

The data does not support any assertion that novel tasks are necessarily better; there are many excellent reasons for
setting routine tasks and the 31 articles not coded high to novelty (Table 2) contained many examples of high engagement
We do not assert that more novelty is always better than less, nevertheless regular novelty seems to be clearly positive.

6.2. Artificial–Authentic

The extent to which the mission of schools is to prepare students for employment is a common topic of debate; however
there is consensus that this is one important role of schooling. One filter that students often use when judging the
importance to them of the subjects they are compelled to do is the extent to which they will ‘need’ this subject in future
work/life. This perception provides one basis for the dimension labeled artificial to authentic.

Artificial tasks are ones that students will perceive as ones constructed largely (or entirely) for schooling – they may be
perceived as reasonable for any or all of practicing or assessing some skill or building understanding, but they are seen as
distant, or unrelated to what students might do in later life. Often, the tasks are only fragments of the tasks that professionals
really do – many of these ‘real’ tasks require experience and expertise that students cannot be expected to have.
Nevertheless, the artificial nature of so many school tasks is often a problem for student engagement.

Authentic tasks are ones that the students will perceive that professionals in the domain do in their working lives or that
they might be doing in their later life. Marks (2000) describes authentic academic work as
involving students intellectually in a process of disciplined inquiry to solve meaningful problems, problems with relevance in

the world beyond the classroom and of interest to them personally (p. 158)
One recurring theme of curriculum initiatives and packages is for tasks that are more authentic. Studies show that
authentic and challenging tasks are associated with high levels of engagement (Blumenfeld & Meece, 1988; French, 1998;
Marks, 2000). Herrington (2006) argues that ‘‘authentic learning designs have the potential to improve student engagement
and educational outcomes’’.

Making links to outside life was one aspect of quality learning that emerged from Baird’s research; looking for ways
to build such links meant that teachers were looking for tasks that meet what we described as authentic. Although not
rare, Table 2 shows that authenticity had the lowest frequency (21 high codings) in the sample, a datum that reflects the
discussion above. As shown in Table 4, 42% of the articles coded high to authenticity that had any data on engagement
included data where one or more forms of engagement could be ascribed to the authentic nature of the task, in every
case this included cognitive engagement. Like novelty, the engagement figure for authenticity in Table 4 is conservative,
as many times the teachers did not choose to discuss the effect of this dimension on engagement. However, there were
cases where the article provided evidence of students thinking and working in ways that reflected how practitioners
operated in the field. For example, in a Health Education lesson on CPR (Cardiac Pulmonary Resuscitation), students
were asked to order a jumbled set of instructions to perform CPR and then perform the task using the order that they
decided on. This performance brought out some errors and the order was amended as needed to ensure the process
worked. The students were sorting out what practitioners had to do and why, and this generated behavioural and
cognitive engagement.

Authentic tasks can generate engagement as it is easier for students to perceive either importance for or relevance to their
current or future life. They can also require students to make strong links to real life and/or engage in thinking or develop and
use skills that are needed in real life such as conflict resolution skills. However very authentic tasks are often longer and more
multi-faceted; characteristics that are barriers to adoption. An intermediate stage is tasks that are richly linked to real life,
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although not actual tasks that might be done in real life. In an ideal world, all tasks would be authentic; in the education of
children in hunter-gatherer societies most of them probably are. In a more complex world, this is not an achievable goal and
there are many artificial tasks that have strong reasons for inclusion in classroom practice; Dusting’s task is an example of
this. Nevertheless it is true that schools have often fallen into ruts of traditional, artificial tasks that are simple to set, but
which divorce the school subject from real life. What we suggest is that it is well worth investing effort in searching for a
leavening of authenticity in the set of tasks that students will experience.

6.3. Closed–Open

Along the Closed–Open dimension, open tasks are described as giving students choices to make, whereas closed tasks do
not. We argue that tasks can be considered open in either of two respects: the approach taken and the outcome generated.
Openness in terms of approach means that there are a number of ways the task could be tackled; Dusting’s measurement of
shapes is an example. Openness with respect to outcomes means that the student has freedom in determining what sort of
product they will produce or in the challenge they will tackle. These two aspects are independent: a task (like Dusting’s) may
have only one possible outcome, but there may be many ways of getting it, alternatively there may be multiple possible
outcomes but only one way of achieving any one of them.

While there are many occasions where a closed task is entirely appropriate, developing a wider range of ways of providing
opportunities for choice and decision making emerged in PEEL as one of 12 strategic principles that were important for
promoting metacognition (Mitchell & Mitchell, 1997) – open tasks are one way of doing this and 30 of the sampled 100
articles were coded high on openness. As Table 4 shows, 63% of those articles that had any data on engagement were coded as
having openness as a cause with behavioural and cognitive engagement being the most common. Open tasks regularly led to
students engaging in significant decision making about how to do a task; this commonly involved both behavioural and
cognitive engagement. Extract 4 from Dusting’s article is an example.
. . .two students had quite a long discussion about which part of a triangle they could call the base and which part the height.

They finally agreed that there were three possibilities. (Extract 4)
Although the precise labels vary, this dimension is widespread in the literature; Marchionini (1989) used the terms open-
closed, Hammond and Allison (1989) used the terms ‘‘directed’’ and ‘‘exploratory’’ and Burnard (1995) classified musical
composition tasks as ‘‘prescription,’’ ‘‘choice’’ or ‘‘freedom.<!– no-mfc –>’’<!– /no-mfc –> All reported benefits from more
open tasks, including a more recent study into games as learning machines by Gee (2004) who suggests that tasks should
provide students with choice and control. Johnstone, Sleet, and Vianna (1994) claim that closed tasks in laboratory settings
cause students to mindlessly follow instructions without really understanding what they are doing or why. In such cases
learning is not guaranteed (Gibbs, 1992; Laurillard, 1984).

Table 4 shows 26% of articles coded high for openness resulted in metacognitive engagement. Most of these involved
a different type of openness where the class was working through an issue (generally by discussion) to which, in the
end, there was a single answer, however, for an extended period of time, the teacher delayed judgement and encouraged
all competing explanations to be argued through with equal status. Another strength of open tasks is that they can give
students room to be creative. Many students also enjoy having more freedom as is illustrated by the first sentence of
Extract 1 in Dusting’s article where students were keen to discuss different ways of tackling the task. Having said this,
although we argue that some tasks should be open, tasks can be set that are too open for at least some students. Carbone
(2007) found that open programming tasks led some students to focus on the wrong aspect of the task or pursue a
wrong approach as they lost track of the big picture; in Dusting’s case, some students forgot the original intention of the
task:
got so involved in the detail that they forgot what the original question was and needed to be reminded to calculate the total

area. (Extract 5)
6.4. Degree of Ownership/shared control

At one end of this dimension, the student has no input into any aspect of the formulation of the task, nor into the ways it
might be tackled or assessed. At an intermediate point, the problem or issue is a teacher problem but students control some
parameters of the task, for example, how it might be done or assessed. In the case of high ownership, the task is devised in
response to a problem or issue that the students have put forward, and they have significant ownership of how it is to be
tackled and assessed.

Table 4 shows there were 25 articles coded high for ownership, 22 of which had some data on engagement. Of these, 64%
linked ownership to some forms of engagement with behavioural and affective being the most common, and ownership
having the highest proportion (45%) of articles stimulating affective engagement.

Ownership can be planned in advance; there were seven cases (32%) where the teacher explicitly set out to increase
ownership in order to increase engagement, and in each case reported very positive outcomes. However, often ownership
emerges from the teacher being flexible and responsive (often on the spot) to what are often unexpected contributions. Eight
articles (36%) described this sort of teacher responsiveness; for example a year 9 maths class was exploring Pythagoras’s
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theorem about right angled triangles when an unexpected student observation caused the teacher to change the task in
response:
The students were doing an exercise in the textbook checking out whether or not a set of triples actually followed the rule,

. . .William, a pretty good mathematician, said that he had noticed something about the triples in which the second and third

numbers were consecutive. Examples are 3, 4 and 5 and 5, 12 and 13. . .. He noticed that if you add the second and third

numbers, you get the square of the first number. It certainly works for the[two] examples here. You can see that 4 + 5 = 9

which is the square of 3, and 12 + 13 = 25 which is the square of 5,. . .. He wanted to know whether this was true all the time,

and how many more were like this.
This clearly was one of those magic times in a lesson where I think it is OK to follow this sort of insight and allow the kids to

investigate it. I threw the challenge to the class to see if they could find any more. After a bit of investigation they found . . . it

seems to work with odd numbers to start, since we had results for all the odd numbers from 3 to 17. (Groves & Corkill, 2004,
p6 – PEEL article)
The lesson ended with the class making more sophisticated use of algebra than the teacher would ever have planned to
show why this worked in the general case.

Newmann (1992) argued that engagement in learning will be enhanced in classrooms where tasks provide opportunities
for students to assume ownership of the conception, execution and evaluation of tasks. Mitchell (1993) also found that the
construct of shared intellectual control was a key source of student engagement in the classes he studied. Students reacted
very positively when they felt that their ideas, questions and contributions were valued and influencing what was being
done or how it was done (or both).

Within this dimension, there is some overlap with open tasks in that high levels of openness can result in high levels of
ownership. However the dimensions do deal with different issues; Dusting’s task while quite open in approach provided the
students with no ownership of, or shared control over the parameters of the task. Tasks can be very open, but be entirely teacher
owned and controlled. They can also be quite closed, but entirely student owned. For example, a practical experiment to test two
conflicting explanations about how light travels can be closed (there is only one way to do it and only one outcome), but have
high levels of student ownership provided the conflicting explanations as well as the way of testing these have emerged from
the students. The issues are where did the tasks come from? and how were the task parameters developed?

Ownership often leads to awareness of purpose that makes for better cognitive engagement. Ownership of questions means
the students are much more deeply engaged with an understanding of the issue and consequently are thinking more deeply
about the relevant content; the PEEL article by Groves and Corkill above is an example. This often means that working from
students’ questions or (often unexpected) contributions typically results in high behavioural, affective and cognitive
engagement.

Giving students’ ownership over things normally in the teachers control promotes students taking more responsibility for
their own learning; in a number of cases this resulted in students taking the work beyond what the teacher had planned. In
summary, it is certainly not possible to have high ownership of all tasks, but a culture of greater shared ownership can be
built and it is well worth doing.

6.5. Degree of linkage

The dimension of linkage is little discussed in the literature. It refers to the mental connections students make between
different aspects of their school work and between schoolwork and other aspects of their lives. The PEEL articles reported
many different sorts of linkages that can be stimulated by task design linking:
� d
ifferent ideas in the current topic back to earlier tasks

� t
o the key ideas in the current topic

� t
o key ideas in earlier topics

� d
ifferent representations of the same ideas such as linking contour maps and drawings to ‘‘real world’’ experiences

� t
o other subjects to students’ beliefs, ideas and explanations

What this means is that this dimension has several, relatively independent sub-strands: a task could have high linkage to
earlier (school) tasks, but for example no links to relevant real world experiences, in other words linkage in one task may
produce quite different cognitive engagement to linkage in another task. Revision tasks typically involve moderate to high
levels of linkage, as do tasks that require students to revisit earlier ideas from new angles or perspectives. Dusting’s task had
elements of this – the students did more than revisit previous exercises involving standard shapes; they had to find and
combine these shapes in new composites.

Baird’s research identified several types of linkage that were commonly not made by students. In the PEEL project,
teachers found that their students perceived and constructed far fewer links between tasks than teachers imagine. To
the teacher, each task was part of a sequence devised to build understandings and skills, to the students each task was
an isolated event done because that was what the teacher said they should do – it was simply not part of the agenda to
think about how a task built on and extended previous ones and linked to key ideas. As a result, one of the challenges
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teachers took on was finding ways to construct practical (and other) tasks that make rich links to earlier tasks and
relevant theory. Table 4 reports that 45 articles were coded as high on at least one form of linkage with 40 having data
on engagement, 73% of these included data where one or more forms of engagement could be ascribed to linkage, most
commonly this was cognitive engagement (70%). This figure is the second highest for cognitive engagement; in part this
reflects the fact that all of the forms of linking listed above are cognitive behaviours and these were often readily
identifiable in the article. Some tasks stimulated more than one type of linking, though more than two was rare.

With the exception of linkage to their prior views, which students often enjoy as it can build perceptions of shared
ownership, the PEEL teachers found that students initially regarded linking different lessons and ideas as unfamiliar and
hard work. Eventually they came to see value in it, but there was considerable early resistance (Baird & Mitchell, 1986).
This is reflected in the low figure (8%) for linkage being a source of affective engagement – linkage increases the
effectiveness of a task in building understandings, but it is not a short term route to student enthusiasm and interest.

We argue that the degree of linkage dimension has a clearly preferred end: learning is always better when students are
making appropriate links. However, we do not argue that every task should be designed to incorporate every possible form of
linkage. Results from an analysis of programming tasks revealed that too much linkage can result in unmanageable degrees
of complexity (Carbone, 2007). Programming is an extremely cumulative domain: Carbone found that each successive
programming laboratory activity in her program linked to and required mastery of and familiarity with virtually all
preceding ones. As the semester went on, this inexorable rise in linkage resulted in serious cognitive overload with some
detrimental impacts on learning.
6.6. Degree of Reflection on learning

Reflection is a widely used, but slippery and elusive term; it is impossible, we argue, to sharply distinguish reflection
from related forms of thinking such as analysis and linking; we try here to restrict ourselves to what we describe below
as reflection on learning rather than reflection on the content of the task. There is a significant grey area here where
reflection on their learning overlaps with reflection on the content. In elaborating what we mean by reflection on
learning, we frame reflection in terms of questions students ask themselves (self questions) at various points in the
lesson. Our inclusion of reflection as an important dimension of tasks flows from the work of Baird and the early PEEL
group – this showed the extent to which students work was commonly unreflective, ineffective and inefficient.

There were three broad areas where better and more frequent reflection was needed. One was getting students being
more responsible and less dependent on the teacher with aspects of what is often called self regulation: thinking about the
task purpose, engaging in better planning, keeping better track of what they are doing and why and checking their answers
for reasonableness. The PEEL articles reported multiple examples where students could be said to be asking self questions of
each of the following types:
� W
hat is this task about? How might I/we tackle it?

� H
ow can I get unstuck (overcome this difficulty) more independently?

� H
ow does this current step fit into an overall plan? What should we do next?

� Is
 my final product what was intended? Is my answer reasonable?

The second area was reflection on their thinking and learning: What their ideas are, what they need to know, what they
are learning and have learnt from the task. Again there were multiple PEEL examples of each of the following:
� W
hat do I want or need to know about this topic?

� W
hat are my ideas about this (content/issue)?

� W
hat is the significance of this outcome or observation?

� W
hat have I learnt? Did I add new knowledge?

� D
id I change my existing ideas?

These forms of reflection make learning more effective; without them a task may be apparently successfully completed,
but with no actual effect on student understandings.

The third area was reflection on themselves as learners – learning how to learn better.
� W
hat have I learnt about the learning purposes of this sort of task and how I can best achieve these?

� W
hat have I learnt about myself as a learner

The research literature suggests that there are a number of benefits that follow if students are encouraged to reflect on
their learning processes, achievements and their progress, and that this process can be made much more common by
instructional methods that are specifically designed to stimulate them (Paris & Winograd, 1990).

A number of PEEL articles involved tasks where students were intended to ‘discover’ part of the content for themselves.
This requires reflection after (and sometimes during) the task about what was learnt. Other articles involve students
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identifying, reflecting on and often changing their existing ideas. Once again, to be successful in restructuring existing ideas
some reflection is required about the task, its purpose and about the students’ existing ideas. As evidenced by the second
sentence of Extract 3, Dusting’s task required some reflection on strategy before the task and reflection on whether the
answer was reasonable.

Table 4 reports that there were 48 articles were coded high on an least one aspect of reflection on learning with 43 that
had some data on engagement. Of these 84% linked reflection to one or more forms of engagement in all bar one case. It is
neither feasible nor appropriate to try and incorporate all or even most forms of reflection into every task, as (i) it takes time
for students to see the value of investing the extra effort to reflect on issues such as what they have learnt from a particular
task, its learning purposes, or how they are approaching learning and (ii) attempting many aspects of reflection before,
during and after a task can overload students with this form of thinking and generate resentment as well as increasingly
superficial response.

6.7. Individual v. Collaborative

There are varying degrees of collaboration that can be built into tasks. Collaboration often involves group work. Often
group members might be expected to have similar skills, in Dusting’s task, the students, with similar expertise, had to
collaborate on what to do in an open task:
The students had to collaborate and decide how to divide up their shape into small shapes for which they already knew the

area formulas. They [had to make] a plan of the ‘dissection;’ on the original, coloured shape, and cut up the photocopied

shape according to that plan. (Extract 8)
However, sometimes group members will bring different skills and levels of expertise (skills in use of IT, art or public
speaking are examples). In this latter case, the level of interdependence will be high and the tasks cannot be done individually.

There is an extensive literature on the benefits of group work. Such benefits include the development of higher order
cognitive thinking; developments in interpersonal and social skills; and the facilitation of social interactions (Ben-Ari, 1998;
Johnson & Johnson, 1992; McGregor, 2008; Newmann, Wehlage, & Lamborn, 1992; Slavin, 1992; Thorley & Gregory, 1994).
Proponents of social constructivism (Kukla, 2000) argue that meaningful learning occurs when individuals are engaged in
social activities. Often this means that learning is, a social process involving students engaging in discourse with each other
(McMahon, 1997; Schunk, 2000).

Collaboration does not always mean working in small groups. PEEL had a goal of building classrooms that were
communities of learners; students responding to and using other students’ ideas. In Table 4, 35 tasks were reported as high
on collaboration, many involved group work, but some involved a whole class building a sense of being a learning
community, learning from and with each other. In looking for evidence of links between the collaborative dimension and
engagement, just working in groups was not enough; we looked for evidence of students (whether in groups or in whole class
interactions) displaying skills such as planning and/or analysis that involved significant collaboration; respecting and often
responding to each other’s ideas. Dusting’s observations in Extracts 1, 3 and 4 include such references.

As reported in Table 4, 85% of articles with data on engagement coded high on collaboration, had some form of
engagement that could be ascribed to collaboration, the great majority of these were behavioural (82%) and cognitive (70%)
aspects of good collaboration such as listening to the ideas of others and engaging in collaborative decision making.

As argued above, there are strong arguments for students learning to work collaboratively and this is broader than
working in groups, nevertheless not all teachers like group tasks because collaboration brings in its own set of challenges
(Drury, Kay, & Losberg, 2003). It is also true that students vary in their reaction to group work. Some teachers do not know
how to address such issues and so simply do not bother to set group tasks and rely on individual tasks. Having said this, there
are good arguments that, for at least many students, individual tasks do provide some different benefits, such as taking
responsibility for all aspects of a task. This means that we do not argue for trying to make as many tasks as possible
collaborative and expect that some classrooms will be more frequently collaborative than others; however, when good
collaboration is achieved, it is always beneficial.

6.8. Simple v. Complex

Complexity, on the Simple–Complex dimension, has been defined in a number of ways by various researchers and many
factors are seen as contributing to it. It can be determined by the number of steps that a task requires (Norman, 1991), but
other factors need to be taken into account. These include the amount of information to be considered, the number of goals to
be fulfilled, and the coupling of goals and contextual constraints (Chen & Rada, 1996). Dusting’s task was coded 3 for
complexity – there were three features that led to this coding. Firstly the task was quite open in terms of approach,
something often associated with complexity. Secondly there were several steps to be done and thirdly the students had to
consider many possible formulae. All this meant that there was quite a lot to think about. As mentioned earlier, one issue
with highly authentic tasks is that they may involve significant levels of complexity. Williams and Clarke (1997) have
completed the most comprehensive work on task complexity, exploring it along a number of different dimensions in a
mathematics context. In this context, they identified six dimensions of complexity: linguistic, contextual, representational,
operational, conceptual and intellectual. Complexity is in part perceptual and as such is highly dependent on the prior
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experiences and level of familiarity of the learner in the particular domain. Experts chunk elements of a familiar task into a
much smaller number of steps than novices do and so experience less complexity in respect of the same task (Johnstone & El-
Banna, 1989).

There is a literature on complexity and it is clear that, as discussed below, excessive task complexity can affect the success of
the task, however apart from this important point, we saw no reason why more or less complexity would impact on what
happened and made no analysis of level of complexity against engagement in the way we did with the first seven dimensions.

Too much complexity can lead to cognitive overload where novice students cannot keep track of all that the expert
teacher intends. Blumenfeld, Mergendoller, and Swarthout (1987b) state that when task forms are complex, students may
attend disproportionately to aspects of the task that are irrelevant to achieving the intended learning outcomes, ‘‘thus
students may spend more time on gathering and preparing materials for a science experiment than actually carrying it out or
thinking about the results’’ (p. 141). In Extract 6, Dusting reported that there were some students who lost track of the overall
purpose of the task for reasons of complexity; there were two other articles that reported similar outcomes, but generally the
PEEL teachers had designed manageable tasks for their students.

Williams and Clark pointed out that in addition to the experience of the learner, the extent to which unfamiliar concepts
add to complexity varies according to the concepts being employed. Some concepts are more sophisticated and difficult to
build meaning for than others. They take up more cognitive space. This means that teachers designing tasks that involve such
concepts should be careful to minimise the number of other things to which students have to attend.

It seems reasonable to suggest that the more complexity the student can cope with the better and there were at least six
articles where teachers were building students capacity to cope with complexity, but this is not an argument for looking to
increase complexity and we do not suggest that this dimension then has a better end, but rather that it is something that
needs to be monitored.

7. Concluding comments

We began by arguing that it is accepted that tasks have important influences on learning and engagement. This argument
is supported by literature, but that there was no comprehensive framework found that describes tasks or how tasks influence
learning, nor one that was based on research focusing on promoting quality learning.

The typology presented in this paper provides a general framework by which tasks across any discipline can be analysed
in terms of promoting quality learning. All tasks can, in principle, be located somewhere along all eight dimensions. Both
individual tasks and sets of tasks can be audited using this framework. It provides insights for teachers into how new tasks
can be designed and existing tasks improved to promote different aspects of engagement and quality learning. Like the PEEL
group, our goal in developing this typology was to improve the ways students learn. We have not sought evidence of changes
in achievement and find it unlikely that we could design a study that allowed each dimension to be tested for this. However,
our stage 5 analysis, with supporting evidence from the literature, supports our thesis that each of our first seven dimensions
are likely to stimulate different forms of engagement and thus improve learning.

Our thinking about engagement became more multi faceted and fine-grained as we did this research; the four forms of
engagement that we have used certainly interact with each other, but thinking about each of the four types as well as what
each can mean broadens engagement and sensitised us to a wide range of types of student responses to a task – all of which
are worth striving for. Thinking about these different aspects of engagement is likely to enrich the way teachers both design
and evaluate the success of tasks.

The data shows that high engagement does not require an individual task to be high on several dimensions; as Table 3
shows, only 27 of the 100 articles were coded as high on more than 3 dimensions. For each of the dimensions: Routine–Novel,
Closed–Open, Artificial–Authentic, Degree of Ownership and Individual–Collaborative we argue for regularly designing tasks
towards the right hand end of the dimension, but do not believe that this should be achieved for every task. There are many
cases, for example of completely closed tasks on the PEEL database for which there were good reasons for being closed, but
which had strengths in other dimensions that were important to the successful classroom outcome reported. What we do
argue for in these five dimensions, is that each provides routes to forms of engagement if some of the set tasks are towards
the right-hand end of each dimension.

Dimensions Degree of Linkage and Degree of reflection respectively generated high levels of cognitive and metacognitive
engagement, partly because of their multi-facted nature. It is almost always possible, we believe, to incorporate some aspect
of each of these dimensions in any task. However, this argument does not mean that indefinitely increasing the degree of
either linkage or reflection required by a task is beneficial – as was discussed, there are limits to what students can cope with.
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Marton, F., & Säljö, R. (1976). On qualitative differences in learning. I. Outcome as a function of the learner’s conception of the task. British Journal of Educational

Psychology, 46, 115–127.
Marx, R. W., & Walsh, J. (1988). Learning from academic tasks. Elementary School Journal, 88(3), 207–219.
McGregor, D. (2008). The influence of task structure on students’ learning processes: Observations from case studies in secondary school science. Journal of

Curriculum Studies, 40(4), 509–540.
McMahon, M. (1997, December). Social constructivism and the World Wide Web – A Paradigm for Learning. Paper presented at the ASCILITE conference. Perth,

Australia.
Mitchell, I. J. (1993). Teaching for Quality Learning. Unpublished PhD thesis, Monash University, Clayton, Victoria.
Mitchell, I. J., & Mitchell, J. A. (1997). Stories of reflective teaching. A book of PEEL cases. Melbourne: PEEL Publishing.
Newmann, F. (1992). Higher-order thinking and prospects for classroom thoughtfulness. In F. Newmann (Ed.), Student engagement and achievement in American

secondary schools (pp. 62–91). New York, USA: Teachers College Press.
Newmann, F., Wehlage, G., & Lamborn, S. D. (1992). The significance and sources of student engagement. In F. Newmann (Ed.), Student engagement and

achievement in American secondary schools (pp. 11–39). New York, USA: Teachers College Press.
Norman, K. L. (1991). Models of the mind and machine: Information flow and control between humans and computers. Advances in Computers, 32, 201–254.
Paris, S. G., & Winograd, P. (1990). How metacognition can promote academic learning and instruction. In B. F. Jones & L. Idol (Eds.), Dimensions of thinking and

cognitive instruction (pp. 15–51). Hillsdale, New Jersey, USA: Lawrence Erlbaum Associates.
Race, P., Brown, S., & Smith, B. (2005). 500 Tips on assessment (2nd ed.). London: Routledge.
Ramsden, P. (1984). The context of learning. Edinburgh: Scottish Academic Press.
Schmeck, R. R., & McCarthy, P. (1982, 23–27 August). Individual difference in depth and breath of processing. Paper presented at the Annual Convention of the

American Psychological Association, Washington, DC.
Schulte, D. P., Slate, J. R., & Onwuegbuzie, A. J. (2008). Effective high school teachers: A mixed investigation. International Journal of Educational Research, 47(6),

351–361.
Schunk, D. H. (2000). Learning theories: An educational perspective. New Jersey: Prentice-Hall.
Sheard, J., Carbone, A., & Hurst, J. (2007). Student engagement in first year of an ICT degree: Staff and student perceptions. Computer Science Education, 20(1), 1–16.
Slavin, R. E. (1992). When and why does cooperative learning increase achievement? Theoretical and empirical perspectives. In R. Hertz-lazarowitz & N. Miller

(Eds.), Interaction in Cooperative Groups. The Theoretical Anatomy of Group Learning (pp. 145–173). Cambridge, New York, USA: Cambridge University Press.
Thorley, L., & Gregory, R. (1994). Using group-based learning in higher education. London, United Kingdom: Kogan Page.
Williams, G., & Clarke, D. (1997). Mathematical task complexity and task selection. Paper presented at the Mathematics: Imagine the possibilities – Mathematical

Association of Victoria 34th Annual Conference, Clayton, Victoria, Australia.

http://www.ub.es/multimedia/iem
http://www.ub.es/multimedia/iem

	A typology of task characteristics and their effects on student engagement
	Introduction
	Background
	Quality learning and student engagement
	A PEEL article
	The lesson
	Some observations

	Research design
	Results and discussion of the typology of task characteristics
	Routine-Novel
	Artificial-Authentic
	Closed-Open
	Degree of Ownership/shared control
	Degree of linkage
	Degree of Reflection on learning
	Individual v. Collaborative
	Simple v. Complex

	Concluding comments
	References


