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Abstract : One of the challenges for science teachers in the 21st Century
is to ensure high standards in the process of student assessment.
Assessment literacy is important because teachers spend up to 50%
(Plake, 1993) of time in their profession assessing students. Assessment
literacy does not only cover the technical aspects of testing but has moved
on to encompass almost all interactions that teachers have with their
students, school authorities and parents. This paper will describe part of
bigger study conducted to ascertain the assessment literacy of selected
Malaysian primary science teachers. Using qualitative data collection
techniques such as teacher journals and interviews with five primary
school science teachers, the findings showed that teachers’ knowledge on
assessment literacy stemmed more from the behaviourist perspective and
that external examinations still dominated what drives teachers’ ideas
about their practices. It was also found that in-depth knowledge on how to
conduct formative assessment practices were limited. The study indicated
clear implications on how teachers would conduct their assessment
practices in their classrooms and how their knowledge on assessment
would affect their students’ understanding of scientific conceplts. Based on
these findings, how primary science teachers’ assessment literacy can be
shifted to a world class level is put forward.
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INTRODUCTION

Teachers spend up to 50 % of the working lives preparing assessment tasks for their
students (Plake, 1993) and dire consequences would occur if teachers’ knowledge
on assessment is not addressed (Wagner, 1987 as cited in Leat & Lin, 2003). The
word ‘assessment’ itself invokes different ideas because of the various roles that
assessment plays. The questions on ‘how’, ‘why’ and ‘when® the assessment data
was collected, changes the role of that assessment accordingly (McKellar, 2002).
Many researchers had raised concerns that the lack of correct basic definition on
assessment would be rather confusing for teachers (Marion, 2005; Shepard, 2005 as
cited in Frey & Schmitt, 2007; Taras, 2005); because without a basic definition on
assessment, what working theories/ knowledge are the teachers going to anchor
their practices to (Yorke, 2003). Moreover, assessment is now central to all the
teaching and learning processes (Black & Wiliam, 1998). Fundamentally,
assessment is a process of observing students where teachers collaborate with their
students to collect and interpret data of students’ interests and preferences (Carter,
2005). Equipped with these data, teachers need to modify their teaching to
ascending levels and accept the challenges to meet the learning goals of each

) |


mailto:renukasivam@gmail.com
mailto:esther@um.edu.my

Student, Therefore it is important for teachers to know the curren
theon'es/pn'nciples and knowledge on assessment (Dar!lng-Hammond, 2000;
Stiggins, 2004). If teachers’ knowledge on assessment is inferior, these teachers
will not be competent in producing assessment tasks that tf’uly addresses the
problems their students are facing (Metler, 2005). In Malay51a, there are many
students who graduate with brilliant grades only to fail to carry of their Qutjes
successfully in the workforce (Rahim & Hanafi, 2007; Wan I.shak, Shafingh &
Azhari, 2006). The researchers postulated that the weak link in the educ_atioml
assessment system is that the assessment results do not truly reflect one’s skills and
knowledge. An ideal assessment system could exist only if the teachers have high
levels of assessment literacy (Popham, 2008). What is assessment literacy?
Assessment literacy covers all aspects of assessment and beyond. Assessment
literacy means that teachers possess the knowledge of sound assessment practices
(Paterno, 2001). For instance, an assessment literate teacher would enter the realms
of assessment knowing what they were assessing, why they were doing so, how to
report the results to relevant parties, and how to avoid biasness and distortions in
addressing assessment results (Stiggins, 1995).

PAST RELEATED RESEARCH

Teachers’ own beliefs and experiences as students influence the way they asgess
their students. Assessment has undergone a paradigm shift (from ranking students to
supporting student learning) but many teachers had not experienced these types of
assessment practices when they were students (Volante & Fazio, 2007). The
teachers do not have sufficient knowledge on how to elicit information  from
assessment data and they are not confident on how to use that data to learn about
their students’ learning processes and the effectiveness of their instruction (Boudett,
et. al., 2005). Teacher are still teaching using the out-dated information transmisgjon
model (Shepard, 1997) and teachers assessment practices contain assessment tasks
that are inauthentic, fuelled with isolated facts and are inflexible (Birenbaum ‘
Breuer, Cascallar, Dochy, Dori, Ridgway, Wiesemes, & Nickmans, 2006). This is
because previously assessment was not considered as part of teaching (Gauce,
1993) and teachers were not suppose to know anything about assessment (Black.
Harrison, Lee, Marshall & William, 2004). Since assessment has undergone 2
paradigm shift, assessment or more accurately formative assessment, is central g gl
teaching and learning processes (Black & Wiliam, 1998). Teachers need to make
their assessment process transparent where students should be invited to know why
and on what they will be assessed and how that assessment task is going to make
them achieve their learning goals (Stiggins, Arter, Chappius & Chappuis, 2004).
However, teachers hold beliefs that assessment data is used only to keep records of
students” grades and marks efficiently (Brookhart, 2004). Because of this belief and
the lack of knowledge on assessment, teachers tend to emphasize the ‘book-
keeping’ of grades rather than using the assessment data to inform them about their
instruction and to make pragmatic decisions from these assessment data to INCrease
the population of students who could meet the minimum standards (Black, 2000;
Impara, Plake & Fager, 1993). Furthermore, teachers believe that they are
accountable for their students’ success (Bolden & Newton, 2008), and becauge of



this teachers tend to practice ‘teaching to the test’ (Shepard, 2000). Test-items on
external examinations which are usually multiple choice questions as it is easier to
administer and cheaper to process (Willis, 1993); are used by many teachers as their
daily assessment tasks where learning should be the primary concern (Carter, 1984;
Fleming & Chambers, 1983; Marso & Pigge, 1988; Melter, 2005; Pecek et. al.,
2008). Thus, it can be said that the quality of the questions and exercises that are
done in the daily classrooms are not critically reviewed in relation to what they
were actually assessing (Black & William, 1998). This is because teachers rarely
collaborate with their colleagues or seek help from their superiors (Boston, 2002;
Bunting, 2006). Studies have shown that teachers tend to write ‘great’ as feedback
on students written work for a wide range of different quality of work (Ruiz-Primo,
Li, Ayala & Shavelson, 1999). The quality of feedback provided by teachers
currently is rather dreadful because even when there are mistakes or misconceptions
in the students’ written work, science teachers generally do no write any comments
or give feedback (Ruiz-Primo, Li & Shavelson, 2002). There seem to be no effort
put by the teachers to close the gap between student performance at the time a
notebook entry was produced and the desired performance. Teachers said that they
hold discussions with their students and here their classroom discourses follow the
rigid initiation-response-feedback (I-R-F) proposed by Sinclair and Coulthard
(1975). Teachers ask questions which are low level thinking, factual or rules;
students’ response to the questions and teachers provided feedback which is
normally evaluative. These type of classroom discourses are opposite in nature of
formatives assessment were students’ input and preferences should be the central
concern (Stiggins & Chappius, 2006; Wiliam, 2006).

AIM OF THE STUDY

The main aim of the larger study was to investigate the assessment literacy of the
selected teachers. In this paper only the knowledge of the selected Year 5 science
teachers on two aspects of assessment literacy: ‘assessment” and ‘feedback” will be
presented.

METHODOLOGY

Five teachers participated in this study. This study utilized qualitative data

collection techniques; a teacher journal and interview sessions. The teacher journal

required the participating teachers to pen down their knowledge, ideas and beliefs

on assessment, feedback and theories/principles of assessment. The interview

protocol consisted of open-ended questions where the researchers asked questions

to clarify and to probe deeper into the responses that were written in the teacher

journal.

Generally, the process of analysis of the journal and the transcribed verbatim were
characterized with different levels of detail, beginning with broad themes (in the
case of this paper, ‘assessment’ and ‘feedback’), then identifying finer aspects of
that data and then sorting them into more specific assessment literacy elements. For
example, under the broad theme on ‘assessment’, phrases or ideas that were similar
were categorized as assessment literacy elements. The assessment literacy elements
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rding to the ideas/ phrases. When the teachers’ responses did ::t
- g acfg()ent elements, a new assessment literacy element would be defin
fit into the eme:

i s d themes on assessment literacy that wil] be discussed in this paper art
e ok l?m?ing teachers’” knowledge on ‘assessment’ and ‘feedback’. In this papd!
tl:ﬁ pig::zzsessment literacy elements which emerged wil]

only

be discussed for ’eaa‘;l;
The four assessment literacy elements for "Assessment’ and ‘Feedback
;};esr;:g'wn in Table 1 and 2, respectively.

i t literacy elements that emerged on the aspects of “assessment’
Aseeien Assessment Literacy Elements
L t Assessment as an activit
by 3 Assessment as 3 tool .
Assessment can be used to elicit
students’ Wweaknesses
Assessment yugseq by students to
Improve their understandin
M
Table 2

Assessment literacy elements that

emerged on the qg ects of ‘Feedback’
Theme

Assessment Literacy Elements
Feedback

that are task-orientated
(Evaluative)

Feedback rovided immediate]
Feedback Provided b the Peers

Teachers Uge Feedback to help

students to answer Questions in ‘paper-
and-pencil’ tegts.




dISC“SSions with their students so that they could provide immediate feedback.
. "Wever, two teachers mentioned that the feedback they gave their students were
ediate because they wanted the students copy the ‘correct answers’ into their
Motebooks so that marking the students’ notebooks would be a much easier task for
‘M. The teachers also said that if a student could not answer a question, they
:;;(“}ld allow other students to do so. As one teacher mentioned ‘sometimes when
€Ir friends explain, you know the way they talk, they understand.” Two of the
“chers also mentioned that they provided feedback to their students on how to
SWer questions in their ‘paper-and-pencil’ tests; however, one of the teachers was
l,l,ncomfonable with this practice — 7 don’t help them think. We spoon-feed them...
€acher says this Y means this..." ... if the question changes the students will have
Probleps,» Through elicitation of these selected teachers’ knowledge on assessment,
ofe Tesearchers discovered that there were some deficiencies in their understanding
assessment literacy. For example, one teacher mentioned that there were two
V€S of assessment — formative and summative — but he had the definition mix-up
k;;'the difference is formative mark will give 100 but summative we just want to
OW about the performance of the students for that topic’. Another teacher
i ightforwardly said that he does not know what ‘summative’ and ‘formative
es'Sl'nent’ meant. All the teachers in this study said that they do not know any
as:01‘1658/ principles of assessment. However, one teacher stated that she felt that
Ssment should be fair; but by being fair she said that all students should work on
¢ Same assessment task, for the same duration and without any additional help.
th: Sé}id that when students sgmetimes as}(eq her about the meaningsiof words i{]
B SCience test papers, she will not explain it to them because she said ‘...J can’t
Utell one child and the other child don’t come and ask..." These are the current
tea(;‘}:'ledge on assessment literacy for the theme ‘assessment’ and ‘feedback’ for the
€IS in this study. What are the inadequacies in these teachers’ knowledge in
SCssment literacy? From this point how can science teachers’ assessment literacy
€off to a higher level? The paper will now turn to this.

XIS{SOEM HERE TO THERE: SHIFTING SCIENCE TEACHERS’
Beg, SMENT LITERACY LEVELS
; Ore the discussion ventures from the current knowledge of teachers to what the
Owledge to attain world class education can and should be, the knowledge
0 assessment literacy has to be explained explicitly. The assessment literacy
edge that teachers have is believed to lie within the minds of the teachers as
& 80 through their career. In other words, teachers’ assessment literacy
h :’ledgf? refers to the theories, ideas and knowledge of assessment that teachers
Te. . 2¢quired during their entire educational and professional lives (Leat, 1993).
sty dc €IS are exposed to assessment practices early in their lives when they were
Pl‘ac?‘ms themselves; this experience would somehow influence their assessment
%rSICes when they become teachers (Graham, 2005). During their pre-service
Wi, ’t teachers have been exposed to formal techniques and theories of assessment
in s such as ‘reliability’, ‘validity’ and how to prepare assessment items
g € Bloom’s Taxonomy (Ediger, 2003). During their in-service years, teachers’
Sent knowledge gets remodelled through communication with their peers and
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through gaining knowledge from their superiors (Bunting, 2006). This wide rangf
of assessment knowledge that teachers acquire through a variety of sources could B¢
internalized by the teachers and they may come up with their own set of assessmet!
literacy knowledge; each teacher’s assessment literacy knowledge is different
unique. Therefore, this study postulate§ that when teachers are asked how the)
would conduct certain assessment practices, they dip into their assessment literac)
knowledge to illustrate their practices. From the findings of this study, clearlf
teachers’ current knowledge on assessment have room to be shifted to mo®
advanced levels to achieve ‘world class’ assessment knowledge. This certainly ¢&
be achieved because ‘master teachers are not born. They become primarily
developing the habit of the mind as a way of looking critically at the work they do;'
by developing the courage to recognize Jaults, and struggling to imprové
(Common, 1989; p.385). Thus, as is the focus of this paper, how can teach ol
assessment literacy knowledge be shifted to achieve world class education? T
teachers in this study were unable to mention about the theories on assessm
accurately and how these theories/principles guide their practices. Theories
principles of assessment are the backbone that guide assessment d.ecisions in the
science classrooms (Abell & Siegel, 2011) and withoyt strong bacl<gr0"l11d

knowledge on these, teachers might be practising out-dated aducany harmﬁﬂ
assessment practices (Siegel et al., 2008). T i

as their students® kp, . i

: owle ¢ i
process of assessing the students should take precedent ovdge }lls forrmns n o
grades. Teachers need to have er the production °
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::::li:ssessment literate, teachers should take the opportunity to modify their
Mg and to be better equipped to enhance their students’ understanding (Black
William, 1998; Ediger, 2003; Stiggins, 2001). Moreover, teachers must also
alrow how to use assessment tasks to motivate and keep the students that had
Cady the correct understanding interested. To shift to world class standards,

;erachers need to have the knowledge on how to prepare enrichment activities that
u cha“enging, stimulating and lie in the Zone of Proximal Development (Guskey,
°0ulci XYgOtSky, 1978). The teachers in this study voicec_l the idea thgt assessment
e € used by the students to learn more about their own leam{ng progress.
o ever, the teachers’ knowledge was that if the students know the right answers,
iff Would be able to monitor their progress. Teachers must take off from here to a
frent level, which is to go beyond right answers. Studies have shown that
Chr:ittwe assessment involves students taking charge of their own learning (Frey &
St 1, 2007) and if teachers are more knowledggable they would ‘be abl.e to create
PTOcese CIE}SSI’_OOm settings where students are given autonomy in their learning
acquirs (Stiggins & Chappius, 2006). Teachers would need to show students how to
Prom fl these skills. This means that a teacher must use assessment tasks to
sty de?u Y 10 show students’ evidence of achievement and to communicate to the
iy $ What was valued in that particular task and what was not; the teache§ paths
Opens 1)11 to show §tu_dents the criteria for success. This action by the teacher in turn,
and testp the POSs3bllity of students helping one another, and using assessment tasks
i Szas a guide to planning their own learning (Black et a'l.,. 2004; Black &
Tight an’ 009). Teachers in this study provided feedback' by giving students the
2007 Swers. Howeyer, feedback should be ‘honest, specific and txmc?ly’ (Gareis,
Orientalt)c:dlg)' To shift to world class standards, teachers should provide process-
Work and feed_back where students are shown the strengths and weaknesses of their
give cye avoid comparing with other students’ work. 'Moreover, teachers should
With 4 bs that would lead to better strategies and expecting the students to come up
Provide e;te" end product (Hattie and Timperley, 2007). For example, a teacher can
hiS/hey ; eedbacl'c where the teacher tells the student that five out qf twenty of
WrOng andSWers IS wrong. The teacher makes the student find 0u} wh{ch ones are
Othey; d how to improve on their work. Feedback should be given immediately
Q00 Students took no interest in the feedback they had given them. As Gareis
stuq emSStaIte(.i that feedback separated by days or weeks become useless to the
tests ¢q 1 lt 1S not wrong for teachers to use data from studen?s’ ‘paper-and-pencil”
(Black 2801’ .thelr.students to improve their learning and thegr fut.ure perfonm.mce
superﬁ’cia] 0; Str'alts & Wilke, 2002). However, the teachgrs in this study provided
fed tq techniques that required the students to memorize steps/rules. Teachers
ents ]Se formal assessment data to elicit students’ mistakes, to find ways wher.e
erStanzém from that and the students would be able to fill up the holes in their
San eqy N2 and to correct misconceptions. If ‘paper-and-pencil’ tests were used
learnin Csat'lon‘al tool to guide further learning, it could become a powerful tool for
Worlq cg (Stiggins, 2001; Stiggins & Chappius, 2006). Thus, for teachers to shift to

edaSS assessment literacy levels, teachers would need to acquire the relevant
&€ to do so.



TEACHERS AS WORLD CLASS ASSESSORS by, ’ 1
It is clear that there exist a gap between. the participating teachers’ curr !
knowledge on assessment literacy and the desirable assessment literacy knowledgc
for a world class assessment system. Teachers who know their current knowledge
and what is he desired knowledge on assessment should start shifting to close th)
gap. How are these teachers to do so? A study by Kane, Sandretto and Heath (2004
to investigate the attributes of excellent teachers in science departments came up
with a five dimensional model of attributes of excellent science teachers. TheY
found these teachers have a wide range of subject matter expertise, interpersol
relationships with students and they also use various teaching practices. Based 0‘:
the findings from the study of Kane et. al. (2004) the authors are in view th?
personal characteristics of teachers play a role in the assessment environments the¥
create. The authors are currently investigating teachers’ assessment knowledge
practices, and have identified six knowledge and skills that are crucial in
acquisition of higher assessment literacy levels to match the world class standard®
There are to increase and deepen content knowledge, exhibiting excellel!
pedagogical skills, increasing experiences, desirable communication, concept™
changes of out-dated beliefs and metacognitive skills. Figure 3 show the $*

knowledge and skills that teachers need to increase in order to be consider
assessment literate.

Metacognitive
Skills

(Stiggins, 2009;
Thomas, 2006)

Content
knowledge

(Murphy et. al.,
2007;Harlen, 1 995)

Ped ical
Beliefs ;'?"0'9
o Assessment s
(z%o:pgi:k. Literacy (Maclellan, 2004;
2008) ; Ediger, 2003)

Communication

(Stiggins & Chappius,
00€; Bunting, 2006)

Experiences

(Graham, 2005;
Mertler, 2005)

Figure 1: Diagram to Indicate the Six Knowledge and Skills

. that Affect
Assessment Literacy that were Identified by the

Authors




~ Teachers’ subject matter knowledge for teaching (Shulman, 1987) and the
ing on assessment practices teachers obtain during pre and in-service are
“Ssential for the implementation of sound assessment practices. In addition to these,
€ teachers’ beliefs, their need for structure and their willingness to take risks, also
ape their assessment practices (Volante & Fazio, 2007). Teachers must
“llaborate with others to enhance their assessment knowledge and practices
ting, 2006). On-the-job experiences as well as experiences when they were
stuflents themselves mould teachers’ knowledge and practices. Based on their
behefs and experiences, spiced with communication with others concerned with
assesSmt:nt, teachers need to use their metacognitive skills to reflect on their
:;sessment practices and find ways on how to improve. When teachers make an
empt to acquire all these knowledge and skills, there is a higher possibility that
they would acquire higher levels of assessment literacy.

gQNCLUSION
Vidence from this study was that teachers’ knowledge on assessment and feedback
?:e still surface in nature and deep or more robust knowledge on assessment literacy
knneeded. This paper illustrates the deficiencies in teachers’ assessment literacy
OWledge and what is expected of the teachers to attain world class assessment
fracy levels. Without a deep knowledge base of assessment literacy, teachers’
th:essmem practices might be ad-hoc (Yorke, 2003). Moreover, what teachers say
Uthey would do in their classroom might not be as what they actually practice in
cere' (_Pontefract & Hardman, 2005). Still, the researchers strongly believe that with
iq“‘nng the relevant knowledge and skills, primary science teachers’ assessment
fracy can be shifted to a world class level.
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