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including students’ co-operative and communication skills the information

the teachers had access to was usually ephemeral - student comments, questions,
actions and interactions. If teachers were not present when the information was
noticeable or they did not recognise its significance it was rarely available to them
at a later time. Hence, the teachers were able to notice information from some, but
not all, of the students. They were able to access different information from
different students at different times and so this form of formative assessment had

implications for equity of student access to teacher assessment.

In the curriculum plane, the composition and size of audience was an aspect of the
social organisation of activities that influenced teacher and student formative
assessment opportunities. When students completed written activities the
audience was usually only peers (friends who sat nearby) and the teacher. During
whole class discussions, the audience was the whole class and usually only
“confident” students voluntarily answered or asked questions. Moreover, the
presumed audience was not always the eventual audience - even when students
spoke privately to a teacher he or she sometimes disclosed their ideas to the class
(section 5.4.3). Furthermore, in the intimate and public setting of the classroom
student and teacher comments and actions could always be overheard. For
example, Teacher 2 deliberately took advantage of the public nature of his teacher
assessment of individuals to communicate what he valued (T2/EOY/95b). As was
noted in Section 5.2.2, most students preferred small group or one-to-one
interactions with the teacher and considered this situation provided the most
disclosure of their learning. This view was supported by Teacher 5 who
commented that when she wanted to find out what each student thought she used

small group activities (T5/D4/95b).

The social organisation of activities influenced the opportunities students had to
initiate formative assessment interactions. During small group work, the teachers
usually circulated around the class and the students were usually able to approach
the teacher informally for help at a time and place of their choosing. In one
classroom, the teacher sitting in one place meant the students not only needed to
approach him or her they also had to do so in a semi-public way. The other

students knew where the teacher was and who was asking for help (T2/FN1-7/96).
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In summary, formative assessment was situated by the curriculum plane.

This plane prescribed the focus for student learning and this circumscribed what it
was possible for the teacher to find out. The nature of the learning activities and
assessment tasks the students and teachers engaged in shaped what the students

were able to disclose and the opportunities they had for doing so.

6.4.5 Formative assessment was situated in the temporal plane

The final plane in which formative assessment was situated was temporal.
Classroom assessment was situated in time in the sense that what occurred in the
moment was constituted by and realised out of the past in anticipation of a shared
future (Rogoff, 1995). Thus, this plane foregrounded the influence of the
continuity in teacher - student relationships. The teachers and students, like people
in everyday life, assessed each other and over time they developed mutual
expectations and understandings and built up relationships which informed and
enriched (mediated) their next interactions. These expectations and

understandings are discussed in this section.

One way that formative assessment was situated in time was that teacher
knowledge of a class and the individuals within it, developed over time. For
instance, Teachers 4, 5 and 6 commented that the ability of their classes to work
(and not work) together influenced the activities they selected and hence teacher
and student assessment opportunities (Case studies 1 and 2). The “pictures” the
teachers had built up of individual students influenced their formative assessment
actions. For example, Teacher 7 said she had not probed a student’s answer
because she was unsure whether the student understood floating and sinking other
than relative to water and the student was very quiet and rarely spoke in class.
Knowledge of students is essential if the teachers are to make student - referenced
interpretations and take student-referenced actions. The teachers noted that at the
beginning of the year, without this knowledge, it was difficult for them to
undertake formative assessment (Bell & Cowie, 1997). They also commented

they needed to be careful their expectations did not bias their assessment.

The students agreed that a benefit of the ongoing nature of teacher-student

involvement was that teachers came to “know” them. That is, their teachers came
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to appreciate their “level” of understanding and the language they understood.
This meant, in their view, that teachers were able to “make better decisions” about

how to help them learn. Their view was illustrated by the student who said:

And it gets easier for the teacher, as the year goes on because they get to
understand the level of learning of the class. ... And of individuals in the
class. So they can make better decisions on how ... to work the lessons and

stuff to get people to understand easier and better. (S94/1/96)

Another way formative assessment was situated in time was that students assessed
teachers and developed expectations of how they would act and react. Some
student expectations of teachers were of long standing. For instance, the students
reported the experiences of and the advice they had received from parents and
siblings (Section 5.4.2). More specifically, the students said they assessed
(Section 4. 7.1) and came to “know” their own teacher (section 4.3.1). Their
accumulated experience of teacher reactions and how they anticipated their
current teacher would react shaped their willingness to interact with him or her.
Their comments suggested that because teacher actions were unpredictable, they
found teacher assessment to be a complex activity that they simultaneously

desired more and fewer opportunities to participate in.

Formative assessment was also situated in time through student and teacher
perceptions of the nature of school science. The teachers’ perceptions that
practical work enhanced student understanding appeared to explain their use of
practical work to challenge students’ alternative conceptions. This form of
feedback was used by all the teachers. For example, Teacher 3 wired up a circuit
with 2 ammeters, a bulb and a battery to demonstrate electric current is not
consumed (T3/FN4/96; see also Cameos 1, 13,14). The value the students placed
on practical work suggested that this form of feedback had the potential to

persuade them to reconsider their ideas although this was not always the case.

Teacher and student perceptions that practical work was motivating (Case studies
1 and 3) were of interest when learning is viewed as an intentional, affective
activity. In this case, assessment to support engagement and motivation is a

legitimate part of assessment for learning (Case study 3). However, this does
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raise the questions about the links between task completion and learning

(Cameo 5).

A further way formative assessment was situated in time was through the
continuity of teacher - student relationships. The teachers were concerned to
maintain positive relationships with their students. Their care-referenced actions
were intended to support and sustain their relationships with students and
students’ relationships with science in the long term. In addition, the teachers
used their knowledge of what students would be learning in the future to adjhst
their short term learning purposes within the framework of their long-term
purposes (Case studies 5 and 6). On some occasions, the students misinterpreted
the intent of the teacher actions because they were not aware of their long term

purposes.

To summarise, a review of the case studies and student views suggested that
formative assessment was situated within the planes of community, the institution,
the classroom, the curriculum (school science), and the teacher and students’
interpersonal relations and time. It is suggested these planes are best viewed as
being in an ecological relationship; that is they influenced and were influenced by
each other. Assessment accomplished by the teachers and students in this study
emerged from the complex web provided by these dimensions while

simultaneously serving to construct and reconstruct them.

6.5 Formative assessment was accomplished by teachers
and students as “actors”

The previous section described how formative assessment as an activity was
situated by factors largely outside the students and teachers. This section focuses
on teachers and students as participants or actors in the activity called formative
assessment. It addresses the point that while it was unreasonable to separate
formative assessment from the activities and contexts in which it takes place, it
was also unreasonable to ignore the influence of teachers and students as
participating individuals or actors. Student and teacher perceptions, knowledge
and experience, choices, interests, concerns and relationships mediated their

formative actions and interactions. The students and teachers simultaneously
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created the setting for assessment, were part of the context for assessment,
and participated in assessment. The ways teachers shaped and mediated formative

assessment are discussed first as they dominated the classroom setting.

6.5.1 Teachers as actors in formative assessment

An analysis of the case studies and teacher development day data suggested that
teachers as participating individuals shaped assessment in four ways. Firstly,
through the influence of their institutionalised roles, rights and responsibilities.
Secondly through the tasks they selected and the way they implementqd these and
thirdly through the effect of their views of learning and teaching and ?ﬁeir
knowledge and confidence on their actions and interactions. The fourth and final
way they influenced formative assessment was through the forms of feedback
they favoured. The influence of teacher institutionalised roles was discussed in
Section 5.4.2. This section focuses on the unique contributions each teacher and -

student made to how formative assessment was accomplished.

Teacher implementation of tasks shaped formative assessment

One way the teachers were actors in formative assessment was the way they
implemented assessment tasks and learning activities. Different teachers
implemented the same activities in different ways and this provided different
opportunities for formative interactions. The aspects of teacher implementation
that influenced formative assessment were: (i) the integration of teaching and
learning and formative assessment, (ii) the convergence of teacher formative
assessment and (iii) the strength of the boundary constructed and maintained
between school science and teacher and student everyday interests and
knowledge. The first factor influenced the interactional or social context for
formative assessment. The second two influenced what was taken-as-science and
hence what it was appropriate for a student to disclose as school science. While
these factors overlapped and were interdependent, they are discussed separately
because of their impact on how school science and students as assessors and

learners of science were constructed in particular classrooms.

The teachers assessed the students as an activity integral to and separate from

teaching and learning. The degree to which a teacher integrated his or her
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assessment with teaching and learning appeared to derive from a complex

meld of the timing of the assessment and teacher purpose, planning and
preference. For example, the teachers implemented planned assessment tasks at
the beginning (Teachers 4, 5, 6, 7) and during (Teachers 1, 5, 9) the observed
units so they served as learning activities. Three teachers implemented

summative assessment tasks towards the end of a unit as learning activities
(Teachers 5, 7, 8). By way of contrast, Teacher 2 required his students to peer, self
and teacher assess at the end of each lesson as an activity separate from the

learning activities.

When formative assessment by the teacher occurred as separate from the main
teaching and learning activities in a lesson, it was a visible part of classroom life.
This construed formative assessment as an activity teachers do while
simultaneously constructing them as having power over knowledge and students.
Case study 4 illustrated that this may happen even when teachers incorporate and '
legitimise a range of student responses. This is of concern when student
involvement in formative assessment is seen as essential. Alternatively, when
teacher assessment was integrated into teaching it was essentially rendered
invisible. This was illustrated by the responses of the students in Cameo 10. They
did not identify the activities they engaged in as assessment tasks. Student
awareness of teacher assessment is of interest because of the students’ claim that
their perceptions of why they were being assessed influenced their willingness to

disclose their ideas (Section 5.4.1).

The convergence of teacher formative assessment was the second way teacher
implementation of activities affected students’ assessment opportunities (Torrance
& Pryor, 1995). Convergent teacher assessment is that which focuses on what the
teacher intends a student to learn. The ten teachers’ convergent assessment was
usually planned for and involved the use of pre-determined science referenced
criteria to judge and respond to student ideas. An example was Teacher 3’s use
of quick questions at the beginning of each lesson. In contrast, divergent teacher
assessment was responsive to what the students knew, understood or could do.
This assessment took place when the students were engaged in learning activities
and the teachers often used emergent criteria to make sense of and respond to

student ideas and actions. An example was Teacher 5 responding to students’
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ideas about the effect of heat on solids (Cameo 4) and Teacher 7 acting to

help students appreciate the properties of oil and water as part of the process of
separating the two substances (Cameo 13). The significance of the convergence
of teacher assessment was that it shaped what it was meaningful for students to

disclose and hence what counted as valued school science.

The final way that teacher implementation of activities influenced formative
assessment, was through the way they framed school science. Frame refers to the
boundary the teachers constructed and maintained between school science and
their own and their students’ interests, knowledge and experiences (Section 2.2.3).
The nature of the frame which the teachers maintained shaped what counted as
school science and influenced what the students might disclose as valued school
science. For instance, Teacher 5 maintained a strong link between scientific
knowledge and students’ experiences by encouraging students to bring in artefacts
from home and to contribute the connections they were making with their
everyday experiences. Cameos 2 and 4 illustrated how she utilised this connection
to encourage her students to contribute their experiences when they were confused
as to the composition of soil and the effect of heat and cold on solids. Student-
referenced feedback both strengthened and relied on a link between student
experiences and science. Teacher 8 used her knowledge of student interests to
encourage one student to link the observation skills needed to be a model (of
fashion) with those of scientific observation. Teacher 7 drew on a students’
interest in rugby to help him consider the idea of a gas (T7/FN6/96) and Teacher 9
made a link between running a race and the notion of a fair test (T9/FIN4/96).
When the teachers maintained a weaker link between students’ experiences and
science they tended to provide feedback which placed more emphasis on the

authority of texts and their own scientific explanations (Case study 4).

To summarise, teacher implementation of tasks shaped student assessment
opportunities because this influenced whether formative assessment was
constituted as an activity teachers or students engaged in and how school science

was constituted in a particular classroom.
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Teacher knowledge mediated formative assessment

Another way the teachers were actors in formative assessment was that their
knowledge and experience mediated their formative assessment actions. They
considered their knowledge of “how to teach”, their skills in “handling” students
and “facilitating learning”, circumscribed their assessment actions (TD9/96/26.28-
26.41; TD10/96/28.43). More specifically, they claimed their knowledge of and
experience in using an assessment strategy influenced their ability to use the
strategy responsively (Case study 6). They considered that their content and
pedagogical content knowledge influenced their assessment actions and

interactions. It allowed them to filter out the irrelevant information. One teacher

explained:

Gathering information is not as simple as that .. we need a filter ...you gather
information but then you interpret what you want to do with it, and you
have to filter which is relevant, which is not (TD7/96/20.36; TD7/96/20.37)

The role of the teacher's knowledge of science was noted:

Yes, well you see that’s the whole notion about whether you need to have
some science yourself to teach it. ... I would say you do. I mean, you don’t
have to have heaps of it, but you have to have some to be able to interact
with the students. To be able to recognise and respond, you have to have
some scientific knowledge in order to respond to it. Otherwise, you’re just
talking around on ill-formed ideas and we have a responsibility in teaching
... [to teach] ... the scientific ideas. That’s not saying that all students are
going to learn it and that’s the only goal of the lesson, but the government
and parents charge you with responsibility of teaching science

(TD10/96/28.6).

The teachers considered their professional knowledge allowed them to “take
advantage of the one-off situations that sometimes happen” (TD9/96/26.41).
Their experience of teaching a particular concept was considered to be pivotal to
their recognising the significance of student actions and comments and in
interpreting them as idiosyncratic or widely held alternative conceptions. They

claimed this knowledge was critical in their being able to take appropriate actions.
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For example, when Teacher 9 asked her students to separate the colour

pigments in ink, she commented that if the purpose of the activity had been
chromatography rather than scientific ways of investigating she would have
interpreted the elicited information in a different way. The teachers commented
that the importance of their professional knowledge was highlighted for them
when they watched student teachers because they could recognise the implications
of certain student comments and actions in terms of how they were thinking and

what actions might help them reconsider their views.

Teacher affective characteristics mediated formative assessment

A further way teachers were actors in formative assessment, especially formative
assessment through interaction, was that their actions were mediated by the
affective factors of tolerance for ambiguity and uncertainty and confidence. The
teachers asserted responding to student ideas involved uncertainty and risk
because the responses could not be completely preplanned. (TD9/96/46.30).
Teacher tolerance of uncertainty appeared to influence their practice. For
instance, Teacher 7 described her “relief” that her posing a question to elicit
student views and stimulate a discussion about density had gone “nice and
smoothly” (T7/D/96). She noted that students did not always want to “bother”
discussing an idea and so the strategy was “risky”. On this occasion, she
commented that it had provided her with intriguing insights into the connections
students had made (Cameo 15). In contrast, Teacher 3 meticulously prepared and
implemented a lesson on electric power by assessing the students’ understanding
of each step of his prepared sequence. He noted his approach had been “fairly
well set”. He did not appropriate and build on student ideas in the moment. This
produced a situation which was much less ambiguous and uncertain for him but it
was difficult to determine the sense the students were making of the activities

(Cameo 6)

Teacher confidence in their ability to teach and in their understanding of the
relevant subject knowledge also mediated their formative actions (TD9/96/26.41)

as was 1illustrated in Cameo 4.
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Teacher views of teaching, learning and assessing mediated assessment

The final way teachers were actors in formative assessment was that their
formative assessment practices appeared to be generally consonant with their
stated views of assessment. Two broad approaches were identified: assessment
that focused on what was taught and assessment of the sense students were
making. Teacher 3, for instance, emphasised the role of assessment in supporting
teaching. In practice he used a range of planned formative assessment tasks to
check if students had learned what he intended. In contrast, Teacher 5 described
assessment as a strategy for helping her to find out student ideas for the purpose
of building on and incorporating them into her unit. The second half of each
lesson was planned, in part, as a “space” for her to do this. The distinction the
students made between teachers checking on and finding out about their learning

was consonant with these two broad teacher assessment purposes (Cameo 15).

Alongside this, the teachers assessed students to communicate their expectations. .
Teacher 2 devised an assessment system that included a written assessment guide
and teacher, peer and self-assessment to do this (T2/1/95a; T2/FN1-7). Teacher 9
also had this assessment focus given the observations took place at the beginning
of the year (Section 4.6.1). Teacher 8 emphasised the role of assessment in
support of student engagement, motivation and self-esteem. She assessed the
students in an ongoing way and provided them with feedback that construed them

as thoughtful and as having been actively engaged in the set task.

6.5.2 Students as actors in formative assessment

The students were also actors in formative assessment. Chapter 5 set out how their
actions shaped teacher assessment and they acted to shape the assessment they
experienced. Here, the ways in which students, together with teachers, were

actors in formative assessment is discussed.

Students and teachers together were actors in formative assessment because their
relationships mediated their formative assessment actions and interactions. When
learning is viewed as a social practice, it is necessary to consider how
interpersonal relationships effect the understandings that are developed, especially

with respect to whether or not ideas have the opportunity to be expressed
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(disclosed) and how they may be negotiated. The influence of the special

nature of institutionalised teacher and student relationships was discussed in
Section 6.4.3 as an aspect of the classroom plane. Formative assessment was also
influenced by and contributed to the unique relationships that developed between
teachers and students as individuals, groups and as a class as they affiliated over

time.

According to the students, the aspects of interpersonal relationships that supported
their participation in formative assessment were mutual trust and respect. They
were more prepared to disclose their ideas to and seek help from trusted peers
than teachers because they could be relied upon to act and react in ways that did
not undermine their self esteem or relationships with others (section 5.4.6).
Respectful teachers were those who treated students as though they were
thoughtful. They did not imply a student was slow to understand, “pick on” or
“shout” at students. The students’ view that respect was a reciprocal activity -
students respected teachers who respected them - added strength to their claim
that respect was an important influence on the effectiveness of the gathering and

feedback aspects of teacher formative assessment.

Interpersonal relationships were also viewed as important by the teachers. The
importance they placed on maintaining these relationships was evident in their
care-referenced actions. They were careful to act in a manner which developed
and sustained a trusting, supportive and respectful relationship between them and
their students. Their actions were congruent with what Davidson (1990) defined
as interpreting the actions of others by applying the “principle of charity”.
Numerous instances of teachers applying the principle of charity were observed.
These included the time when Teacher 9 responded to two students, who
approached her to say they did not understand the idea of a control,
(T9/FN4,D4/96) by reviewing her own actions. She concluded the students’
confusion had arisen from the disjointed nature of the preceding lessons rather
than lack of effort on their part and re-explained the idea. The assumption of
charity was evident in Teacher 7’s response to a student who wished to separate
sand and salt using tweezers (T7/FN1/96) and in Teacher 5’s response to a student

who suggested top soil was dark because it was sunburnt (TS/FN10/95b).
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Formative assessment also contributed to relationships in the classrooms. It
influenced how students came to view themselves and each other. For example,
the students indicated they came to identify some of their peers as “bright”
(section 5.2.2) and others important (section 5.7) through differences in how
teachers assessed these students. They indicated that it was of concern to them
that their questions, comments and action could lead to their being considered
“stupid” or “dumb” or “try hards”. This led them to monitor and manage the

questions they asked (section 5.4.3).

To summarise, teachers and students were actors in the activity called formative
assessment. Interestingly, both groups identified the same factors as influencing
their actions: their prior knowledge and experience and their confidence. Their
interpersonal relationships mediated their interactions thus contributing to the

formative assessment that emerged and was accomplished.

6.6 Formative assessment as a meaning making activity

The final dimension of formative assessment suggested by an analysis of the case
studies, student views and teacher development day data was that it is a meaning
making activity. Formative assessment was not only situated by the classroom,
curriculum and interpersonal relationships it shaped what it meant to be a student
(and a teacher), what counted and was valued as school science. It shaped what it
meant to be a student and a learner of science in a particular classroom - what type
of learning was valued, whose knowledge was valued and what counted as a
legitimate scientific understanding. It shaped and contributed to interpersonal
relationships and subsequently to students’ identities as learners; their feelings
about themselves as learners and their status and relationships with others. This
section describes these effects or meanings of formative assessment. The

emphasis is on the student perspectives.

The students’ descriptions of the limitations and effects of assessment and of their
own and teacher purposes for engaging in formative assessment indicated they
experienced it as having relational, social, affective and cognitive effects or
meanings. They highlighted the ways the teachers’ roles and responsibilities

facilitated teacher formative assessment thereby construing themselves as
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relatively powerless. Their concerns about being assessed as “dumb”, “slow”

and “a try hard” suggested peer and teacher assessment influenced their feelings
about themselves and their status and relationships with others thereby influencing
their identities in the classroom. Student comments and actions suggested that in
each classroom, teacher formative assessment communicated and contributed to
the constitution of whether being a student of science was about completing tasks
(Case study 3), remembering facts (Case study 4), developing personally
meaningful explanations (Case study 1), reaching a consensus explanation of
empirical evidence (Cameo 4) or understanding a particular scientific concept

(Cameo 15).

The teachers’ descriptions of their assessment purposes and practices indicated
they were aware of and often deliberately utilised formative assessment to shape
the meanings that were made in their classrooms. Teacher 2’s planned assessment
system was designed to communicate his expectations and to help students
recognise what they knew (T2/1/95a). Teacher 9 deliberately reported back on
student ideas at the end of a lesson (T9/FN2,3,4,5/96) to “link the students into
my [her] agenda” that they “think deeply” (T9/EOY/96). Teacher 7 used a focus
question to check and ensure the students understood the notion of density

(Cameo 15).

The teachers described formative assessment as a meaning making activity they

¢

used for “encouraging and guiding ... giving directions and fine tuning”
(TD5/96/15.60) and for “intervening in ” and “steering” student learning towards

scientific understandings (TD7/1996). One teacher explained their view thus:

... it's sort of as if we're a trouble shooter and just watching if things are
moving in the right direction ... You have to intervene in some way. It

could be to the whole group or an individual. (TD7/96/20.71)

Another teacher explained the guiding process thus:

So by asking questions, on a fairly informal basis, you find out that this kid is way

off track and really not going to achieve the objectives that I had planned. So then
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exploring alternative methods and backtrack, taking them back.
(TD5/96/15.15)

In another example, Teacher 6 described her formative assessment thus:

I wait to see where it’s [student learning is] going to go, and if they’re going
to hit that [her learning purpose] ... then they’re allowed to go and they can
get there but otherwise I re-steer them back on to track. (T6/EOY/96)

It appeared the teachers viewed learning as a journey with a predetermined
destination - that of their desired learning outcome - and formative assessment
was a process they used to ensure the students reached this destination (developed
the desired understandings). The teachers’ description of the curriculum as a
“map” with formative assessment at the beginning of and during a unit as locating
where the students were “at” - what they knew and could do - in order to build on.
this and to check if students were “on the right track” was consonant with a view
of learning as a journey. A possible explanation for the importance the teachers
attributed to their experience (Section 6.5.1) was that their having already
travelled the landscape of students’ ideas meant they were able to notice and
anticipate the consequences of particular student comments and questions. A view
of learning as a journey with a specific destination was also evident in the
teachers’ view they were responsible for fostering “movement” or “progress” in

student understanding from one “stage” or “level” to the next.

A plausible explanation for differences in teacher formative assessment is that the
teachers tolerated more or less divergence in the pathways the students took or the
meanings they made. The teachers described learning as non “linear” process and
asserted their formative assessment needed to be “flexible” in order to respond to

the many “pathways” of student learning. They explained:

it [formative assessment] develops as you go on ... depending on the

pathways that have opened (TD4/95/11.28)

We mentioned flexibility .. there are different paths that people can take to

achieve the same goal, and we talked about.. the fact that, to gain ...
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maximum movement in learning ... there needs to be flexibility
throughout your programme ... in order to take advantage of what .. you've

found out (TD4/95/11.39)

Cameo 4 illustrated an occasion in which a teacher allowed divergent discussion,
Cameos 10, 11 and 14 provided an examples of how a teacher might redefine her
short term goals for student learning within the framework of her long term goals.

Teacher 6 described this process thus:

You can usually tell from some of the discussion that you’re getting as to
whether or not that’s heading in a direction that’s going to have relevance to
your unit, to your purpose, or to an objective. Not that specific objective,

but an objective within that unit.

In contrast, Cameo 6 illustrated how one teacher maintained strict control over
what ideas were legitimated and when. Moreover, it seemed that some teachers
saw understanding as a long term goal and considered they were laying a basis for
later learning (Case study 4) whereas others acted more than once to help students

understand ideas in the short term (Case studies 2 and 5).

In practice, the teachers legitimated some student ideas and not others thereby
contributing to what counted as school science (Cameo 2,3,15). They favoured
different forms of feedback and this contributed to how school science was
constituted in the classroom. The forms of feedback favoured by a teacher
appeared to be linked to his or her view of teaching, learning and science. For
example, Teacher 3 viewed assessment as informing his teaching, his assessment
focus was on students having a complete record of and being able to recall the
science he taught. His usual feedback actions were to legitimate a range of
student ideas, to refer students to their notes and to demonstrate ideas, that is he
used his own authority as a teacher and appealed to the authority of text and
empirical evidence. In contrast, Teacher 5 focused on assessment to feed forward
into what the students might learn next and to foster student self assessment. Her
assessment feedback focused on students developing coherent explanation of

empirical evidence.
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While formative assessment communicated and contributed to the

construction of meaning in the classroom meanings were not always shared.
Confusion over meanings arose in oral questioning when students and teachers
were using different frames of reference and could not appropriate each other’s
questions and answers (Cameo 7). Confusion over the meaning of teacher
feedback arose when the teacher focused on longer term learning goals that were
not immediately obvious to students (SG23/L4/96). Confusion over the meaning
or purposes for engaging in activities appeared to lead students to ignore teacher
feedback. When the students did not share their teacher’s learning purpose they
did not appropriate his or her feedback. All the teachers reported this happened
when they asked the students to identify a masked can as diet or normal coke
(Bell & Cowie, 1997). The students were concerned to do this so they could drink
the coke rather than conduct a scientific enquiry. In another example, a student
ignored his teacher’s feedback that his flame tests were incorrect because he did

not “care” about the results (SG82/L8/96).

To summarise, the teachers and students construed formative assessment as a
meaning activity through their description of it as an intentional activity. The
students’ experience of formative assessment as a meaning making activity was
evident in their descriptions of its effects. However, it appeared that that the
meanings that were communicated and constructed through formative assessment

were not always shared.

6.7 Formative assessment is a complex activity

From the data analysis, formative assessment can be viewed as a complex activity.
Sumara and Davis (1997), drawing on complexity theory made a distinction
between a complicated and a complex system. They quoted Waldrop (1992) in
stating complex systems have three distinguishing characteristics. Firstly,
complex systems have the capacity to undergo spontaneous self-organisation so
that collective properties such as thought and purpose emerge in ways that might
never have been manifested by any of the parts. Secondly, complex systems are
adaptive in that the environment and the individual organism are mutually and
simultaneously specifying. Thirdly, complex systems are different from

complicated systems that can be understood by analysing their components. A
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complex system, Davis argues, must be considered as a whole and attention
given to the dynamic interactions and relationships between the parts and
participants. A synthesis of the teacher and student views indicates that they
perceived and experienced formative assessment as a situated, interactional,
intentional, relational and interpretive activity. They indicated that to understand
assessment it is necessary to consider their goals, their perception of the each
other’s purposes, their relationships and their perception of each other’s likely
actions and reactions. It seemed the complexity of assessment arose from the
various, overlapping and sometimes emergent and conflicting situated purposes
the students had for initiating and participating in formative assessment and from
the differences in meanings they ascribed to each other’s purposes, questions,
responses and actions. Moreover, the students indicated the complexity of
assessment also derived from the diversity, unpredictability and emergent nature
and ongoing influence of the consequences or meanings that emerged and are
made by formative assessment. The students asserted they experienced assessment
as having cognitive, emotional and relational (social) meanings which variously
enhanced their understanding, enhanced and harmed their relationships with their
peers and the teacher, embarrassed them and undermined their self esteem. The
students’ claims suggested that in the classroom, where learning was the
legitimated purpose of participation, learning was inextricably intertwined with
who they are and who they are seen to be: learning and being were inseparable. A
conceptualisation of learning and identity as inseparable and embedded in
interaction has consequences for what might count as learning and valid

assessment.

6.8 Summary

The most noticeable outcome of the analysis of the case studies, student views and
the teacher development day data was the extent to which formative assessment
was perceived and experienced as embedded in interaction and contextualised in
and by the classrooms. Moreover, to understand formative assessment in a
particular classroom, it was necessary to take into account the setting or scene, the
teacher and students as active and intentional participants, and the meanings they
jointly constructed. This suggested formative assessment maybe usefully viewed

as a socio-cultural activity (Wertsch, 1991, 1998; Rogoff, 1995, 1998).
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7. Summary and Discussion

7.1 Introduction

This chapter summarises and discusses the findings of the study, then considers
their implications for the practice of formative assessment, teacher development
and for what counts as a valid formative assessment. Specifically, Section 7.2
addresses the first research question about teacher and student perceptions,
experiences and actions relating to formative assessment in the course of everyday
classroom events. The findings indicate that formative assessment is a situated,
social, meaning making activity in which teachers and students are active and
intentional participants. With respect to the second research question, Section 7.3
argues that a sociocultural view of learning currently provides the most useful
way of theorising how formative assessment is accomplished and experienced in
science classrooms. Rogoff's (1995) multilayered model for describing and
analysing soicocultural activities is adapted to elaborate on the nature of formative
assessment. Section 7.4 discusses the implications of the methodology adopted in
the study, Section 7.5 discusses the implications of the findings and finally,

Section 7.6 discusses the implications for further research.

7.2 Teacher and student perceptions and experiences of
formative assessment

The first research question, which is the focus of this section, was:

Was formative assessment being used and if so, what was the nature of this

formative assessment and how was it perceived and experienced?

The classroom episode with which the thesis began provided an example of how
formative assessment might be accomplished. In this episode, a student posed a
question to the teacher to elicit feedback on the viability of his idea that filtering
could separate oil and water. The teacher, recognising the implications of the
student question, responded by providing the student, others in his group and then

the whole class with empirical evidence to challenge his suggestion. She then
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moved to elicit further information on student understanding of the properties
of the substances that she was asking them to separate. One way to look at this
episode in the study is to see it as a meaning-making event with actors, topics,
intentions, relationships, settings, uncertainties and risks. Put another way, the
data support the view that formative assessment is social, situated, meaning
making activity in which teachers and students are active and intentional

participants.

7.2.1 Formative assessment is a meaning making activity

The key characteristic of formative assessment explicated by the study is that it is,
to paraphrase Broadfoot (1996a, p. 28), "arguably one of the most important
vehicles for creating meaning through interaction". Formative assessment was
made possible by, derived meaning from and contributed to, the meaning, of

classroom activities, actions and interactions.

Attending to student perspectives and experiences highlighted the way formative
assessment contributes to the mutual construction of what it means to be a student
and a teacher. For instance, teacher assessment of students while standing behind
them simultaneously constructed teachers as having the authority to require
students to disclose their ideas and students as not having the authority to resist
this action, although it was an action which students usually found unacceptable.
Teacher feedback on student ideas was sought because teachers were perceived to
be the final arbiter of what was right in the classroom. Formative assessment
influenced student perceptions of the purpose of task engagement, although
teachers and students did not necessarily share these meanings (Cameo 9).
Student perceptions that teacher time and attention were limited and teachers
assessed what was important to them meant that teacher assessment served to

communicate to the students who and what was important to the teacher.

In the case study classrooms, formative assessment shaped how school science
came to be constructed. Teacher actions and feedback framed what was taken-as-
school science (in particular, how it was linked with students' everyday
experiences) and determined what counted and was valued as legitimate school

science (for example, what counted as a land form, what was an acceptable
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definition of electric current, what was the correct way to draw a scientific
diagram and what was the nature of a scientific control). By shaping the nature of
school science, formative assessment also influenced what it meant to be a learner
of school science in a particular classroom (Greeno, Collins & Resnick, 1996). A
key distinction was whether school science (and the learning of it) was construed
as a collection of facts to be remembered for test purposes (Case study 4) or as
explanations that students could construct either personally or together (Case
studies 1 and 2). Thus, the findings of the study extend Poole’s (1994) contention
that classroom testing shapes how knowledge is construed. In this study, ongoing
teacher formative assessment also served this role. However it needs to be
emphasised that not all students develop the same perceptions of the nature of

school science nor of their role as learners.

For students, the key feature of formative assessment as a meaning making
activity was that it contributed to their identity in the classroom (Bruner, 1996;
Lave & Wenger, 1991). The students contended that disclosing their ideas in an
attempt to enhance their understanding could lead their peers and the teacher to
perceive them as "try hards", "bright" or "dumb" and to their learning being
enhanced or them being embarrassed and feeling stupid. They indicated that for
them assessment and learning were intimately connected and inherently linked
with who they were and how they felt. Reay and Wiliam (1999) also found
assessment contributes to students' identities. Black (1998) made a similar point
when he contended: "A pupil's development as a learner is closely bound up with
personal development as a whole." (p. 5). In the classroom, learning and the
formative assessment of it affects students' identity as knowers and learners and

also as a peer and a student.

7.2.2 Teachers and students are "'actors'' in formative assessment

The findings of the study support the view that students and teachers are actors in
formative assessment. Their interests, prior experiences, knowledge, concerns and
feelings mediate their formative assessment actions and interactions. They are
active and intentional participants in the process. Teachers and students
simultaneously create the setting for formative assessment, are part of the context

for assessment, and participate in it.
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Students as actors in formative assessment
The students were actors in formative assessment in three ways: their goals and
interests mediated their interactions, they sought to manage the disclosure of their

learning and they assessed the teacher. These are discussed in turn.

The first way the students were actors in formative assessment was that they
assessed their circumstances and the goals they pursued influenced the nature of
their participation. Specifically, they juggled and pursued academic (Dweck,
1986) and social goals (Juvonen & Wentzel, 1996) that formed interrelated
experiences for them in a classroom context in which teacher and peer influences
were unpredictable and could be contradictory. Moreover, the students indicated
there was a relationship between academic achievement goals and the criteria
used to assess ideas, the form of feedback preferred and who was viewed as
responsible for assessment. Students with understanding as a goal indicated they-
assessed their ideas using the criteria of agreement with an authority (teacher, text
and peer) as well as coherence and consistency with empirical evidence. These
criteria are similar to those described by Driver, Leach, Millar and Scott (1996)
and the warrants of viability identified by Ritchie, Tobin & Hook (1997). The
nature of the criteria indicate that while the students sought to make sense of the
science the authority attributed to teachers also influenced student self-
assessment. In addition, students with learning goals indicated they preferred
feedback in the form of suggestions because they were able to build on these
thereby indicating that they sought to make sense of ideas. Alongside this,
students with learning goals viewed assessment as a joint teacher-student
responsibility. In contrast, students with performance goals indicated they
preferred feedback to help them complete tasks. They asserted assessment was a
teacher responsibility. Thus, the findings of the study have parallels with the
work of Butler and Neuman (1995). They also found that student goals influenced

willingness to seek help, as an outcome of a self-assessment.

Students as actors shaped formative assessment through the effect of their prior
experience of and interest in the science being studied. Individuals not only
participated in different formative assessment interactions with the teacher during

the same lesson (Cameo 8), they also perceived the same interaction in different
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ways (Cameo 14). Thus, the findings of the study support Perrenoud's (1998)

contention that it is a delicate matter to generalise the nature of formative
assessment across classrooms. The data indicate it would be unwise to generalise

from any one student’s experience.

The students had strong views about interactions that they considered could
disclose what they knew and could do. Disclosing their ideas was said to have
emotional and social as well as cognitive effects (Erickson & Shultz, 1992) which
could be beneficial but which could also be harmful. The students appreciated the
times when their teachers sought to find out about their ideas for the purpose of
helping them but they were concerned about participating in interactions in which

teachers might be “checking” on them, particularly in a whole class situation.

The students reported they managed the disclosure of their ideas by choosing (and
not choosing) to ask questions and by acting to restrict teachers' incidental access
to their bookwork. Moreover, their experience of teacher reactions was said to
lead them to act in ways that suggested they were paying attention and/or
understanding even when they were not. They also deliberately asked "what-if"
questions that apparently disclosed their ideas but were really intended to manage
their circumstances, both to help them "get by" (Perrenoud, 1991) and to enhance
their status with the teacher. Thus understood, students disclosing what they
could and could not do and understand was both a deliberate and dilemma driven
action and so, as was proposed by Wiliam (1992), assessment tasks and
interactions do not necessarily provide robust information about what students

know, think, feel and can do.

Students were also actors in formative assessment in that they actively assessed
their teachers. They had learnt from experience that teachers reacted to their
questions in a range of ways and so the students were concerned to know how
their classroom teacher was likely to react to any particular question they asked.
Students were able to state what their teacher considered important indicating that
they assessed this. Such assessment would seem to be crucial if students are to
distinguish what is important in the classroom (at least to the teacher and hence

their learning) from all that is happening (Barnes, 1976).
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The students were also actors together in formative assessment. Students

sought help from their peers. Peer feedback was reported to be more useful than
that of teachers because peers had similar experiences to draw on and used
language the student understood. Despite this, student actions indicated teachers
were viewed as the final arbiter on what was taken as a legitimate scientific

explanation and so interaction with them was also considered important.

Taken together, student comments and actions indicated they were active,
thinking, caring and intending rather than passive participants in formative
interactions. Thus in the context of formative assessment in science lessons for
Years 7 to 10 students, the findings of the study confirm the claim by Reay and
Wiliam (1999) that "children are simultaneously active in the assessment process

and are profoundly affected by it" (p. 345).

Teachers as actors in formative assessment

The teachers were also actors in the process of formative assessment. They
initiated and participated in assessment interactions for a variety of purposes.
Their preferred forms of assessment and feedback along with their confidence and
knowledge influenced the nature of the assessment that was accomplished in the

classroom.

The teachers reported that their formative assessment was purpose driven. They
planned to elicit information on student learning for the purpose of promoting
individual student and class coverage of curriculum science. In contrast, their
formative assessment through interaction (interactive formative assessment)
focused on what students understood for the purpose of responding to this. The
teachers stated they switched between the two forms and purposes of formative
assessment as they sought to juggle and meet their responsibilities for class
understanding and coverage of the curriculum and for the learning of individual
students. They also conflated assessment for summative and social management
purposes with assessment for formative purposes in the way reported by Tunstall
and Gipps (1995). It seemed teacher assessment was a dilemma driven action
(Lampert, 1986) because it lay at the point of confluence of teacher

responsibilities (Drummond, 1993).
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The teachers also viewed their assessment of student task engagement and

task completion as having a formative function because they had chosen the tasks
to mediate student understanding or skills towards those of scientists. However,
Case study 3 provided support for Perrenoud's (1991) proposal that confusion
between activity and learning can undermine teacher formative assessment. A
focus on task completion without an attendant focus on the meaning of the
activity could lead students to conclude that the purpose of task completion was to

keep them busy or for them to have fun.

The teachers were actors in formative assessment through the form of formative
assessment they favoured. In some classrooms, assessment was accomplished as
a teacher managed activity separate from teaching and learning. In others it was
essentially invisible because it was integrated into the teaching and learning.
Alongside this, the students in the study identified the social organisation of tasks
as a critical influence on disclosure, a point also made by Erickson and Shultz

(1992).

The teachers also shaped student formative assessment experiences through the
forms of feedback they favoured. These forms included the use of empirical
evidence, models and analogies, suggestions for students to consider, discussion,
and the use of authority (their own or a text) to legitimate answers. These forms of
feedback construed students as learners of school science (and indeed school
science itself) in different ways. For instance, the provision of suggestions for
student consideration was said by the students to keep the students thinking,
thereby simultaneously communicating a teacher's respect for the student and
construing school science as a process of developing coherent explanations. In
contrast, the extensive use of convergent assessment and teacher authority
construed school science as discrete, fixed facts and students as rememberers and
forgetters (Lampert, 1986). Some students reported that this made them feel like

robots.

Teacher assessment practices were generally consistent with their stated view of
teaching learning and assessment thereby indicating that their views mediated
their practices. For example, one teacher described formative assessment as a

process he used to modify his teaching. He used a sequence of planned assessment
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tasks to elicit his students’ understanding of what he had taught and

responded by re-explaining ideas, referring students to their notes and planning
between lessons (Case study 4). Another teacher described assessment as an
activity that allowed her to respond to student ideas and students to monitor their
own learning. She encouraged students to share their ideas, to make links with
their everyday experiences and to develop consensus explanations (Case study 2).
Yet another teacher emphasised the role of formative assessment in supporting
student task engagement, motivation and self-efficacy. She provided feedback for
these purposes but the students were sometimes unsure as to the learning purpose
for tasks and task engagement (Case study 3). Others have also found that teacher
beliefs inform their practice (see, for example, Gipps, Brown, McCallum and

McAlister, 1995 and Johnston, Guice, Baker, Malone & Michelson, 1995).

In the study, the teachers’ “uncertainty orientation" has been found to influence
teacher assessment practices. Huber and Roth (1990) defined uncertainty
orientation in terms of tolerance for ambiguity and uncertainty. They also
contended that teachers' orientations to uncertainty influenced the teachers’
opportunities to learn about student ideas and to help students reflect on the
appropriateness of their approaches. Uncertainty orientations seem to be
important, given that the teachers considered interactive formative assessment to
involve uncertainties anq risks (Bell & Cowie, 1997). Teacher confidence in their
knowledge of subject matter, pedagogical content knowledge and pedagogical
skills were also identified by the teachers as crucial in their acting to respond to
student comments and actions. Allinder (1995), working with special education
teachers, also found that teachers with a strong belief in their personal and

teaching efficacy made better use of formative assessment.

Students and teachers are mutual actors in formative assessment

The findings of the study also support the view that students and teachers are
mutual actors in formative assessment. Formative assessment was mediated by,
and contributed to, the unique relationships that developed between teachers and
students as individuals, groups and as a class. Mutual trust and respect were
identified as the key factors mediating student willingness to disclose their ideas

to teachers and peers. Like Stone (1993), this study confirms that interpersonal
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relationships are important in formative assessment, especially when students

are taking risks and working at the edges of their understandings.

To summarise, teachers and students are active, intentional and feeling
participants in formative assessment. Thus, the findings of this study support the
view that formative assessment, like learning, is a process in which it is not
sensible to separate the emotional, conative and cognitive aspects (Salomon &
Perkins, 1998). They also support the contention by Tittle (1994) that the views
and beliefs of the interpreters and users of assessment information (here teachers

and students) are an important dimension of any theory of educational assessment.

7.2.3 Formative assessment is a social process

The findings of the study support the view that formative assessment is a social
process. It is embedded in a range of social practices that involve direct and

indirect interaction between teachers and students.

Students and formative assessment as a social process

The students’ view of formative assessment as a social process was clearly
illustrated by their insistence that their teachers could only assess their learning
through face-to-face interaction with them. Face-to-face interaction was
considered to enhance the fidelity (Wiliam, 1992) of teacher formative assessment
because students could negotiate the meaning of teacher questions and because
students were more prepared to ask questions, thereby disclosing their views.
Teachers were said to provide more useful feedback during one-to-one and small
group interactions. Thus, the students’ comments confirm, in the context of
formative assessment in science classrooms, the contention by Lave and Wenger
(1991) that access to more expert others is a crucial aspect of learning and the

formative assessment of it.

Student comments and actions indicated that social interaction was an aspect of
student self-assessment. The students said they compared their ideas with those
of other students and the teacher during whole class discussions. They reported

asking questions of friends, peers, teachers and parents was an action they took
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when they needed help (Newman & Schwager, 1995). They also showed

and discussed bookwork with the teacher and peers.

Teachers and formative assessment as a social process

Teacher formative assessment was accomplished through a range of social
practices. For instance, the teachers generated information through the use of
planned assessment tasks, "going around" while students were engaged in
learning activities, looking at student books, switching between interaction and
the use of planned tasks and switching between the use of individual and whole
class strategies for eliciting information. The teachers provided formative
feedback in the form of encouraging discussion (Cameo 4); asking students to
reflect on the recorded purpose for doing an activity (Cameo 1); using models and
analogies to persuade students to reconsider their ideas (Cameo 4); suggesting
students test their ideas against empirical evidence (Cameo 12), and using their
authority as teacher or the authority of texts to legitimate some explanations as
scientific (Case study 4). In Chapter 6 these practices were described as aspects of
two interrelated cyclical processes: planned formative assessment and interactive

formative assessment.

Planned formative assessment involved the teachers using specific tasks to elicit
information on student science understandings. The planned tasks usually
generated information on the understandings of all students. They also served as a
basis for teacher-student interactions. The planned formative assessment was
generally consonant with convergent formative assessment as defined by Torrance
and Pryor (1995). However, the teachers also (particularly the Year 7 and 8
teachers) planned to assess their students' personal and social development.
Personal development was defined within the study as relating to students
learning to learn skills and their constructing and reconstructing their own
knowledge about what it means for each of them to be a learner of science.
Student social development was defined within the study as relating to students
learning to interact collaboratively with each other and the teacher to construct
and reconstruct what it is to be a learner of science in the particular classroom and
to promote the learning of science itself. The teachers’ assessment of student
social and personal development reflected their concern with the "whole person"

and their view that the learning of science is deeply embedded in students'
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personal and social development in their classrooms. It reflected their

perception of their responsibilities as teachers for student learning as set out in the
New Zealand Curriculum Framework (Ministry of Education, 1993a) which
describes as valued learning outcomes skills that encompass aspects of the
personal and social development of students. The teachers’ assessment of
students’ social and personal development was consonant with and supported a

view of learning and the formative assessment of it as a social activity.

The teachers also prepared, rather than specifically planned, to assess their
students by interacting with the students while they were engaged in learning
activities. The teachers prepared for the opportunity to assess and respond to their
students by using their experience and knowledge to anticipate what sense the
students might make of the activities they were using and to be able to appreciate
and respond to the actions they observed. In the end, however, the interactive
formative assessment depended on their noticing and recognising the implications
of student actions and interactions. The teachers described this form of formative
assessment as demanding and difficult but essential to responsive teaching (Bell

& Cowie, 1997).

Teacher assessment through interaction focused on students' personal, social and
science development. The teachers’ science focus tended to be on the ideas
students were developing rather than simply whether they understood the
curriculum science, although teachers' knowledge of this obviously informed their
interactive assessment. Hence, the teachers' interactive formative assessment was
generally consonant with the divergent formative assessment described by

Torrance and Pryor (1995).

The interpretations the teachers made and the actions they took were science and
student referenced (Crooks, 1988); that is they acted to mediate student ideas
towards those of scientists using their knowledge of science and of the students.
The sources of persuasion they used in their feedback actions were similar to
those the students reported they used to assess their ideas. That is, the teachers
appealed to empirical evidence (albeit sometimes recalled rather than actual), the
coherence of ideas, consensus and their own authority and the authority of texts to

persuade students to reconsider their position. The teachers in the study also acted
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in care-referenced ways (Noddings, 1995) to maintain and enhance the

students' relationships with science, each other and with themselves as teachers in
the belief this sustained student motivation and conation and therefore supported
student learning. This teacher action is consonant with a view of learning as a

social and relational activity (Lave, 1988).

Taken together, teacher and student comments and actions construed formative
assessment as a social process that was accomplished through direct and indirect

interactions.

7.2.4 Formative assessment is a situated process

The findings of the study support the view that formative assessment is a situated
activity. That is, formative assessment is shaped by and shapes the social
interactional, cultural, institutional and historical context (Wertsch, 1991, p. 86).
The aspects of the setting that were identified in this study as shaping teacher and
student formative assessment opportunities and actions were the community, the
institution or school, the classroom, the curriculum and the temporal context. The
community plane highlighted the influence of the reporting and accountability
functions of classroom assessment. The institutional or school setting
foregrounded the influence of the organisation of schools, the physical setting and
the school reporting procedures on teacher and student actions, interactions and
relationships, and hence on their formative assessment opportunities. The
classroom plane foregrounded how teacher and student formative assessment
opportunities and experiences were shaped by the nature of teacher and student
rights and responsibilities. In particular, the taken-for-granted rights of the
teachers to require students to disclose their ideas facilitated their access to
student learning. The teachers' institutionalised responsibility for student learning
gave their actions a situated significance. The curriculum plane foregrounded the
nature of what the teachers assessed as valued learning (the development of
students' personal, social and science knowledge and skills) and how the learning
activities and assessment tasks they selected shaped teacher and student formative
assessment opportunities. The temporal plane foregrounded the influence of the
continuity in teacher - student relationships and the mutual expectations and
understandings that developed and then informed and enriched (mediated) their

interactions and the interactions they anticipated (Rogoff, 1995). Formative
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assessment was also situated in the temporal plane through student and

teacher perceptions of school science. Both groups expected science lessons to
include practical work, considered it enhanced student understanding of scientific
ideas and consequently saw it as a useful focus for feedback. Thus understood,
formative assessment was accomplished in different ways in different classrooms
and so was situated by way of being distributed (Greeno, 1997; Salomon, 1993)

over time, tasks, topics and relationships.

To summarise the answer to question 1, students and teachers initiated and
actively participated in formative assessment actions and interactions that were
situated by and contributed to the nature of the classroom as a social, intellectual
and emotional setting for learning and the formative assessment of it. Formative

assessment was a meaning making activity.

7.3 The nature of formative assessment as a sociocultural
activity

The finding that formative assessment is a social, situated meaning making
activity in which teachers and students are active, intentional and feeling

participants provides the basis for the answer to the second research question:

What theorising can be used to describe and explain formative assessment?

In this study it has been argued and supported by the data analysis that formative
assessment is a sociocultural activity (Wertsch, 1991) that requires a multi-layered
description and analysis (Hicks, 1996; Lave & Wenger, 1991). Conceptualising
formative assessment as a sociocultural activity in which action occurs
simultaneously along three planes (community, interpersonal and personal) as
described by Rogoff (1995) and proposed earlier (Section 2.3), provides a
structure for discussing how it was perceived and experienced by the teachers and
students as part of their routine interactions. In this section, formative assessment
processes and meanings are described along the community, interpersonal and
personal planes, and then the notion of teachers and students privileging (Wertsch,

1991) different planes is used to discuss teacher and student assessment purposes.
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7.3.1 The community plane
The findings indicate that on the community plane of description and analysis,
formative assessment functions to apprentice children into the role of "student".
Rogoff described apprenticeship as "involving active individuals participating in
culturally organised activity that has as part of its purpose the development of
mature participation in the activity by the less experienced people” (Rogoff, 1995,
p. 142). She asserted that the notion of apprenticeship allows for the fact that
endeavours involve purposes (defined in institutional terms), cultural constraints,
resources, values relating to what means are appropriate for reaching goals, and
cultural tools such as linguistic systems. Apprenticeship is a suitable way of
conceptualising formative assessment at the community plane of focus because
the actions the students described as formative assessment were embedded in
taken-for-granted classroom practices. Formative assessment implicitly
communicated and constructed what it meant to be a student (and a teacher). For
example, the teachers' judging of student work without explaining their criteria
continually constructed and reconstructed the teacher as having the ultimate
authority over what counted as acceptable work. The students indicated that their
apprenticeship into the role of student was supported by stories about situations
involving their assessment. For instance, they related stories told to them by
siblings and parents about how to act (and not act). Their descriptions of possible
teacher reactions to questions were remarkably similar. Lave and Wenger (1991,
p- 108), also identified the telling of stories about problematic situations as an

aspect of apprenticeship (See also Measor & Wood, 1984).

7.3.2 The interpersonal plane

On the interpersonal plane, formative assessment was made up of face-to-face and
indirect interactions as teachers and students engaged with each other and with
activities and materials as they sought to manage their own and each other's roles
and to structure the situations in which they participated. Commensurate with
Rogoff's (1995) description of this plane, teacher and student participation in
formative assessment involved the communication and co-ordination of aspects of
the meanings of a shared endeavour, although the meanings themselves were not
necessarily shared. On this plane, it appeared the teachers and students perceived
and experienced formative assessment as a process of guided participation. The

teachers described formative assessment as a process for guiding student learning
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and helping them make "progress” to move along a pathway and up a level.

The students also used the metaphor of learning as movement; teacher formative
assessment informed them if they were "on track". As was also reported by
Tasker and Freyberg (1985), the findings of this study indicate there were times
when there was a mismatch between teacher and student views of the purposes of
or meanings for activities and so the students didn’t necessarily appreciate the
relevance of teacher feedback. The findings indicate teacher formative assessment

serves to reduce this mismatch (Cameo 5).

At the level of a particular classroom, formative assessment interactions served to
guide and shape what became privileged ways of thinking, acting and speaking,
thereby contributing to the creation and maintenance of what it meant to be a
student and learner and what was taken and valued as school science in a specific
classroom. The purposes of task engagement, what it was important to learn, who
was important to the teacher, how students were perceived by others (dumb, slow
or bright) and how they felt about themselves were shaped and to a some extent
contested through formative assessment. Thus understood, formative assessment
was the process through which teachers and students negotiated what counted as
knowledge in the classroom, who could have knowledge, and how knowledge was
generated, challenged and evaluated. Broadfoot, Pollard, Osborn, McNess and
Triggs (1998), reporting on the impact of new assessment policies in England,
also found that assessment shaped not only what it meant to be a student and a
teacher but also the nature of relationships between teachers and students.
Formative assessment therefore can have a significant impact on the student and

teacher actors involved.

On the interpersonal plane, the language, in the sense of speech genres (Wertsch,
1991), used by teachers and peers was important. Since peers used a language
shared by the students in the class this factor contributed to the usefulness of help
from peers. Teachers who used language students could understand were
considered to be concerned with student learning and to provide more useful help.
On the other hand, when teachers and students were using different speech genres
they were unable to appropriate each other's questions and /or answers (Cameo 6).
Alongside this, students who used the speech genre of school science were

construed as understanding ideas, even when they did not, and this influenced
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what other students disclosed in whole class situations (Section 5.4).
Dialogic feedback, which kept students thinking, communicated the teacher's
respect for their ideas. Students who had understanding as a goal preferred this

kind of formative feedback.

7.3.3 The personal plane

On the personal plane, Rogoff (1995) used the notion of participatory
appropriation to explain how individuals change through their involvement in an
activity. The students indicated that their actions and interactions reflected their
perceptions of the past and of the future they anticipated. It appeared that they
assessed their actions and understandings for possible benefit and potential harm.
They sought to juggle learning, social and affective goals. Only sometimes were

their goals related to understanding scientific phenomena as a scientist might.

On this plane, the teachers and students described student learning in terms of
students building on and acquiring knowledge in a manner more consonant with
cognitive constructivist views of conceptual development. To a large extent, the
students' claims that they used coherence, and consistency with empirical
evidence, as means to evaluate their ideas is consonant with a view of formative
self assessment from this perspective. However, it is difficult to know whether
teachers and students spoke of learning in terms of the acquisition of knowledge
simply because of the prevalence of this metaphor (Sfard, 1998) and their lack of
access to possible alternative metaphors. The Year 7 and 8 teachers emphasised
the benefits to student learning of sharing and discussing ideas. The students were
emphatic about the benefits to their learning of interaction with others,
particularly friends and trusted teachers. This suggests that they too viewed

learning as socially mediated.

7.3.4 Privileging

Conceptualising formative assessment as a sociocultural activity in which action
occurs simultaneously along the three planes (community, interpersonal and
personal) provides a structure for discussing the multiple and often conflated and

conflicting purposes the teachers and students identified for their participation in
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classroom assessment interactions. Wertsch (1991) used the notion of

privileging to describe the psychological aspects of judging which social language
and speech genres were more appropriate than others in a particular sociocultural
setting (p. 135). In the case of teacher and student assessment concerns and
actions, the notion of privileging provides a useful way of explaining how the
teachers and the students in the study managed and juggled their different

purposes for assessment within the sociocultural context of the classroom.

Students and privileging

The purposes the students gave for seeking help, and the concerns they expressed
about participating in assessment interactions, might be viewed as privileging
different planes in the sociocultural activities they construed as assessment.
Purposes concerned with learning and protecting oneself from harm are consonant
with those discussed by Pryor and Torrance (1995) and may be viewed as
privileging issues on the personal plane. Purposes to do with maintaining and
enhancing relationships with peers and the teacher might be construed as
privileging concerns on the interpersonal plane. In the sociocultural setting
provided by the classroom a concern with learning is also an issue on the
interpersonal plane. As noted previously, student comments suggested that for
them assessment and learning are intimately connected and inherently linked with
their identity within the classroom community, that is, with who they are and how
they are seen by others. However, the significance to the students of their role as a
student rather than that as a learner per se supports the contention by Lave and
Wenger (1991, p. 112) that there are differences between learning in natural
settings and learning in didactic situations. Any view of learning and the

formative assessment of it needs to consider the influence of the classroom.

Teachers and privileging

Teacher assessment purposes may also be seen as privileging different planes.
Teacher assessment for reporting, accountability, social control and to inform
teaching privileges needs on the community plane. The wider community, as
represented by educational agencies such as ERO, the Ministry of Education,
parents, Boards of Trustees and the school, expect teachers to teach what is in the
curriculum, to be able to demonstrate and report on student learning and to

manage the classroom environment so that students are safe (Cowie & Bell,
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1995a). The teachers privileging of this plane may be seen as an indication

that, as Lemke (1990) contended, teachers do not have the final authority in the
classroom. Teacher assessment to inform their teaching and hence student
learning, and to maintain and enhance their relationships with students and
students relations with each other (that is their care-referenced actions), may be
seen to privilege issues associated with the interpersonal plane. A teacher
assessment focus on enhancing students' social skills may be seen to privilege
aspects of activity and learning associated with the interpersonal plane for the
student. Teacher assessment actions that function to reduce the personal risks and
uncertainties that students experience during and as a result of formative
assessment, privilege issues to do with the personal plane. A teacher assessment
focus on maintaining student relationships with science, enhancing student
motivation and students' perceptions of themselves as sense makers (active
learners) may also be seen to privilege aspects of activity and learning associated
with the personal plane for the student. However, as Rogoff (1995) pointed out, it
is impossible to consider issues associated with one plane in isolation from the
other. For instance, privileging relationships can be viewed as (a) serving a social
management function, (b) fostering a setting in which social learning was possible
and (c) managing the affective aspects of the situation experienced by the teacher
and students. Seen this way, the data indicate that formative assessment was a
dilemma-driven activity (Lampert, 1986) because teachers and students juggled
their desire and need to privilege the needs of those who were influential and

influenced by the different planes.

This conceptualisation of teachers privileging different planes in sociocultural
activity is related to the notion that assessments have different audiences (Carr &
Cowie, 1997). It also links with the argument by Broadfoot (1998) that teacher
assessment practices reflect their position in and response to current discourses
about assessment. Further, it indicates clearly that the sociocultural setting shapes
but does not determine teacher and student participation in formative assessment.
Both teacher and student actions and interactions are also influenced by
interpersonal and personal factors, so they retain some agency themselves. The
formative assessment that is accomplished in the classroom is therefore diverse

and varied.



To summarise, the findings of the study support the view that formative
assessment may be described and analysed as a sociocultural activity along the
planes of community, interpersonal and personal processes and meanings.
Teachers and students perceived and experienced it as a complex and dilemma-
driven activity because they each privileged different planes as they juggled the
demands of their roles, relationships and goals in the social, intellectual,

relationship and emotional milieu of the classroom.

7.4 Implications of the adopted methodology

Any research approach foregrounds certain features but in doing so backgrounds
others. The researcher generates and tells only one of the many "stories" that
might be told (Scheurich, 1996). This section discusses the implications of

adopting a sociocultural framework and an interpretative methodology.

Sociocultural views of learning mean that a study takes place in a particular
social, cultural, cognitive and temporal setting and involves the transformation of
participation and development of voice. They emphasise the need for the research
approach to be situationally appropriate. The effects of the tools (language and
technologies) used and purposes and goals of all the participants on their actions
(including the framing of the study, data generation, interpretation and
representation) are highlighted. The methodologies appropriate for studying
classroom learning and its formative assessment from this perspective are in a
state of flux (Hicks, 1996, Rogoff, 1998). The unit of analysis is critical: multi -
layered forms of interpretative analysis are needed (Hicks, 1996; Rogoff, 1995;
Moll & Dworin, 1996; Pollard & Filer, 1996).

Determining the units for data generation, analysis and reporting on formative
assessment in the classrooms was one of the most difficult and important
decisions made during this study. Initially the unit for data generation, set out in
the Learning in Science Project (Assessment) contract with the funding agency,
was that of teacher formative assessment in a series of discrete lessons. Almost
immediately, however, it became apparent that it was necessary for the researcher
to have some understanding of the context of each classroom, what had gone

before (in both learning and relationships) and what was intended, in order to fully
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observe formative assessment in the classroom. The decision was made that

the researcher would stay with each class while they worked through a complete
unit and, when possible, interview the teacher and some students after each lesson
(Cowie & Bell, 1995a). The changes represented a shift from a focus on rational
individuals, to a focus on people in interaction and relations with each other in a
particular setting. Put another way, this represented a shift from a unit of analysis
appropriate when learning and the formative assessment of it is viewed as

cognitive construction to a unit in which learning is viewed as a social activity.

Rogoff's (1995) approach of viewing activity as a sociocultural process with three
broad planes of focus provided a way to simultaneously maintain a focus on the
classroom, on teacher-student interactions and on individual actions, goals and
perceptions. Appreciating the significance and meaning of and variation in teacher
and student actions and interactions required consideration and understanding of
the institutional, social, physical and temporal setting (Werstch, 1991). The
emergence of this unit of analysis is in itself indicative of the sociocultural nature

of learning and formative assessment in the observed classrooms.

The adopted methodology explicated the nature of the relationships between the
setting and human action (and mental functioning) at the level of the situated
experiences of individual teachers and some of their students. It provided for a
focus on the socially constructed nature of both school science and students as
learners of that science. The results served to highlight the diversity of student
perceptions and experiences of formative assessment. However, neither the data
generation methods (interviews, and participant observation recorded through
field notes) nor the time frame of the study allowed for an in-depth analysis of
how individual participation in science activities changed over time, particularly
with respect to the influences of students’ appropriation and /or construction of

specific concepts such as density.

7.5 Implications of the study

The need to clarify the goals of (science) education is a key issue raised by the
findings of this study. The present interest in formative assessment reflects a

political change in focus from providing educational opportunities for all students
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to promoting educational achievement for all students (Darling-Hammond,

1994; Gipps, 1994). It is perhaps an indication of a concern for individual success
and empowerment as well as collective productivity (Dassa,Vazquez-Abad &
Ajar, 1993). Formative assessment defined as assessment to help students bridge
the gap between their current levels of performance and some desired level of

performance begs the question of what kinds of performance are desired.

In New Zealand, the official answer to this question is set out in a number of
policy documents that indicate that a main goal of education is the development of
citizens who are life long learners (Ministry of Education, 1993a). Different
views of learning are consonant with different goals in education (Case, 1996) but
the development of students as life long learners appears to be consonant with a
sociocultural view of learning (Brown, Ash, Rutherford, Nakagawa, Gordon &
Campione, 1993). Greeno (1997) sums up in the form of a question, the possible
goals for education. The question is framed in terms of a cognitive - situated

dichotomy.

"Should we consider the major goals and outcomes of learning primarily as
collections of sub skills or as successful participation in socially organised

activity and the development of students' identities as learners?" (p. 9)

The diversity of ways in which students in the study were constructed, and
constructed themselves, as learners of science indicates that formative assessment
contributes to the process of students constructing themselves as learners of
science, but not necessarily in the ways intended. Thus, the study supports the
need to consider the effects of and interaction between ongoing formative
assessment and teacher and student views and experiences at the level of the
classroom. However, because teacher and student formative assessment practices
are viewed as situated in the wider institutional, physical, historical and policy
setting it poses a challenge to the wider community, schools, teachers and students
as to how they might realise the potential of formative assessment to help students
become a community of scholars (Brown, Ash, Rutherford, Nakagawa, Gordon &

Campione, 1993).
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The study has implications for in-service and pre-service teacher education

and development. It is often claimed that teacher formative assessment practices
are inadequate (Black & William, 1998; Daws & Singh, 1996; Bachor &
Anderson, 1994) but the finding that formative assessment is a sociocultural
activity raises questions about why and how teachers might change their practices
given they are shaped (enabled and constrained) by the setting (the wider
community, institution and classroom), informed by their view of teaching,
learning and assessing, and constituted through interactions in which students are
active participants. The response of the teachers in the study to the development
of a model of formative assessment that acknowledges the tension between their
various responsibilities (Bell & Cowie, 1997; Cowie & Bell, 1999) suggests that a
sociocultural approach is useful for teachers; it values their current practice and

may have the potential to help them explore changes.

The study also raises serious questions about the view of classrooms as places
where the teacher is an expert and students novices. A more appropriate view
would be one in which all are learning and changing, but in different ways:
teachers are learners about children and how children know and come to know
ideas, and students are learners about and participants in the practices of school
science. If this alternative view is accepted then there are significant implications
for curriculum. Teachers would need the freedom, flexibility, knowledge and
skills to encourage students to explore their own ideas (about science) in ways
that fostered the development of their skills and dispositions as life long learners
(Carr, 1997) and as knowers about science, and which mediated their ideas
towards those of scientists. Students would need opportunities to participate
meaningfully in the processes of curriculum development (Pollard, Thiessen &
Filer, 1997). They would also need to participate in assessment “as contributors to
the formulation of standards and judgements of quality of work" (Greeno, Collins
& Resnick, 1996, p. 39; Sadler, 1989). Given the mutually constituted nature of
teacher and student roles and the relationship between learning and the social
practices in which teachers and students participate, this form of student
involvement may provide an opportunity for teachers and students to work

together to enhance formative assessment.
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Another issue suggested by the study is that teachers, researchers and students
would benefit from a shared language for talking together about both learning as a
sociocultural activity and formative assessment as an aspect of this activity. The
teachers in the study debated the meaning of formative assessment throughout the
study and only seemed to reach a consensus during the tenth teacher development
day when they developed the "Bike" model of formative assessment. In this
model the two types of formative assessment (planned and interactive) were
linked through teacher purposes for formative assessment (Cowie & Bell, 1999).
For the teachers, a key aspect of this model was that it acknowledged and helped
them to become aware of the ways they assessed students during their everyday
interactions. However, the dynamic nature of the interactions between their use of
planned assessment tasks and of interaction to generate information and feedback
currently poses challenges to current recommendations that formative assessment
should be planned for. The findings suggest that "strong" formative assessment
(Brown, 1996) also needs to be prepared for overtime. Teachers need to be aware
of and be able to use a range of assessment strategies with knowledge of their
limitations and advantages (Stiggins, 1991). They need an extensive knowledge
of their own students and of research on student understanding in the area of study
(Jones, Moreland & Northover, 1999). They may need help to appreciate the
range of actions that communicate their expectations, what constitute valid,
appropriate and valued ways to act, and what it means to learn and know. It seems
that the presence of someone with whom they can reflect on a lesson is critical in

this regard (Bell & Cowie, 1997).

The study raises significant questions about what might serve as valid formative
assessment. The findings indicate that it does not make sense to evaluate the
affective and social consequences of an assessment separately from its cognitive
effects and meanings. The students and teachers perceived and experienced these
as interrelated. Conceptualised this way, adequate and appropriate (valid) ways of
generating interpreting and responding to information on students and their
learning are those that benefit and not harm (Crooks, 1993) student learning,

identity, feelings and relationships with others.

From a student perspective, it seems that valid formative assessment is

trustworthy (Cowie & Bell, 1996; Guba & Lincoln, 1989). Student comments
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indicate that the trustworthiness of an assessment derives from the processes
used to generate and respond to information on student ideas and to student
confidence in the people involved. Hargreaves (1994) described trust in a similar
way as having two aspects: trust in the process and trust in persons. Technical
issues to do with trust in the process have dominated debates on the nature of
validity and reliability. In formative assessment that supports and does not
undermine student understanding, affect and relationships, trustworthiness
involves factors that impact on student access to opportunities to participate in
formative assessment (Cowie & Bell, 1996). It involves factors that influence
their willingness to participate in and respond to formative feedback. The fact
that students see assessment as embedded in taken-for-granted interactions and

activities suggests this will be pose challenges for teachers and students.

Student concerns about disclosure indicate the need for an ethics of classroom
assessment similar to that for educational research (Erickson, 1998). The students
identified confidentiality and the potential harm involved in disclosure as issues
both within the classroom when the teacher's intention is formative, and also when
the teacher summatively reports on student learning using informal assessment
information. The teachers use of care-referenced actions indicates that an ethic of
care (Gilligan, 1984) may provide a way of conceptualising the ethics of
classroom assessment. An ethic of care highlights the relational nature of learning
and supports a view of a classroom as a community but it also keeps in focus the

importance of disciplinary knowledge.

The finding that formative assessment is a sociocultural activity challenges
current conceptions of assessment as determining what students know as though
knowledge is a possession which is transportable and may be called on to be
displayed at will. It seems that student learning is distributed over people, tasks,
tools and language (Greeno, 1997) so that student assessments include
information about the teacher as well as the student (Filer, 1995). Hence,
generalisations from year to year, or task to task, may not be valid. Seen this
way, teachers’ lack of trust in and use of the assessments of other teachers is not a
weakness (Black & Wiliam, 1998), rather it may be viewed as a recognition of

that assessment is both a social process and a social product (Filer, 1995).



283

However, this does pose questions about the meaning of assessment

information to those outside the classroom.

In this study, the students provided a special insight into the nature and meanings
of the classroom practice of formative assessment and also its links with
summative assessment. The debate about the relationship between summative and
formative assessment as outlined in Section 2.2.1 focused on differences in the
roles and relationships involved, the technical issues of information gained,
interpretations made and actions taken by the teacher. The students indicated that
they were aware of the range in teacher assessment purposes. They were sensitive
to nuances in teacher actions that signalled whether teachers were checking on
and seeking to find out about their learning. Thus, student comments confirm the
contention by Brown, Ash, Rutherford, Nakagawa, Gordon & Campione (1993)
that when learning and the formative assessment of it take place within a
community, such as exists over time in a classroom, the challenge for teachers is -
one of how to keep " the social contact with students... as co-equal participants in
a community of sharing ... [while] maintaining their accountability for students'

progress and to fellow scientists" (p. 217).

Student descriptions of the impact of even informal teacher assessment practices
call into question the use of national or school-based testing as a strategy for
enhancing learning. These teacher accountability driven forms of assessment take
no cognisance of the likely negative impact on students' emotions, identity and
relationships with teachers and peers (Jervis, 1991). Moreover, sociocultural
views of learning construe these aspects as both mediating learning and part of
what is learned, thereby increasing the salience of any negative impact when the
promotion of student learning and the development of life long learners is the

professed aim of education (Broadfoot, 1998; Ministry of Education, 1993a).

7.6 Implications for further research

The research described here has provided an insight into the perceptions and
experiences of a small number of students and teachers during one unit of science.
Given the differences in student and teacher perceptions and experiences of

formative assessment within and across the case studies, it would be interesting to
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study the effects and evolution of teacher and student formative assessment
practices within individual classrooms over the course of a year and in a range of
domains within science. This would allow for further explication of the nature of
formative assessment as a sociocultural activity and of the relationship between
formative assessment and the learning or transformation of participation of
individual students and the classroom community of which they are a part. The
importance the students attributed to language and to nuances in teacher and
student actions suggests that further research would be supported by videotaping
or by having some students and the teacher wear a microphone. This would
generate more detailed data on ongoing student and teacher actions and

interactions.

In the study, student perspectives were sought and provided a special insight into
the nature of classroom formative assessment processes. Further research is
needed into their experiences, particularly since researchers (see for example Bell
& Gilbert, 1996) have found information about student views to be influential in
stimulating teachers to reconsider their current practices. Given the willingness of
the students in this study to participate in the research process, a productive
avenue for further research would be to involve students as co-researchers. Tobin,
Seiler and Walls (1999) worked with a student to gain insight into a student
perspective. Walls also interviewed students about issues he and they considered
important, thereby gaining access to data sources that were not otherwise readily
accessible. The inclusion of students as co-researchers would provide further
insights into formative assessment as it occurs as part of everyday classroom

interactions.

To conclude, this research began by investigating teaching, learning and
assessment and concluded by researching teachers, learners and assessors (where
students and teachers acted as teachers, learners and assessor) in a specific but
complex, dynamic environment. That is, it began by looking at processes and
concluded by looking at people. It is clear that formative assessment is perceived
and experienced by teachers and students as a complex, situated social,
intentional, meaning-making activity. Thus understood, it may be theorised as a
multilayered sociocultural activity that is intimately linked with being a teacher, a

student, a learner and knower, and a peer in the classroom.
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