KEY CONCEPTS

1. Diagnostic assessment is conducted to identify
what knowledge and skills a student has mas-
tered and potential reasons for nonmastery.
Six approaches to diagnostic assessment are
each based on a different definition of a learn-
ing “deficit.”

2. Formative assessment is a cycle: Students and

teachers focus on a learning target, evaluate
current student work against the target, act to
move the work closer to the target, and repeat
the process. Unlike diagnostic assessment,
formative assessment seeks to identify both
strengths and weaknesses and involves both
students and teachers. Six formative assess-
ment strategies include sharing learning tar-
gets and criteria for success, giving feedback,
fostering student self-assessment and goal set-
ting, asking effective questions, and helping
students ask effective questions.

IMPORTANT TERMS
concept mapping
learning progression
passing score

student self-assessment
surface feature

—
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CHAPTERSEVEN m Diagnostic and Formative Assessments 133

Some authf)rs consider diagnostic assessment
and formative assessment as two Separate prac-
tices, one that takes place before instruction and
one during instruction. Our perspective is that
the older ter‘m diagnostic assessnient and the newer
term formative assessinent are getting at a similar
jdea. Diagnostic assessment puts the emphasis on
the teacher understanding the status of student
Jearning for the sake of planning instruction. For-
mative assessment puts the emphasis on the stu-
dents, as well as teachers, understanding the
status of learning, for the purpose of identifyin
next steps to take for improvement (Assessmen%
Reform Group, 2002). Consequently, a timing dis-
tinction does not seem completely useful.

In th.is chapter, we present six approaches to
diagnosing learning difficulties, which teachers
will find useful for ferreting out problems in
enough detail to address them specifically in les-
son plans. Next, we present six formative assess-
ment strategies that can be implemented during

FIGURE7.1 Examples of how different approaches to diagnostic assessment interpret the same student’s performance.

the course of instruction and involve students in
decisions about their learning.

DIAGNOSTIC ASSESSMENT

Diagnostic assessment of learning difficulties

serves two related purposes: (1) to identify which

learning targets a student has not mastered and

(2) to suggest possible causes or reasons why the

student has not mastered the learning targets.

The emphasis is on learning deficits, that is, reme-
diation of what the student does not know. Differ-
ent approaches to diagnosis provide different
levels of detail about students’ deficits in learn-
ing. They also differ in the degree to which they
emphasize identifying the targets not mastered or
possible reasons why. We discuss six approaches
here. Figure 7.1 illustrates each of the first four
approaches with a specific example and serves as
a tool for comparing the approaches. The last two
approaches, illustrated later, are more in line with
cognitively oriented instructional psychology.

Examples of items along with responses of a hypothetical student

@ (b) (© {d)

17 15 43 337
-2 13 m R
5 2 11 11

U] @ ] 0]
654 43 63 562 667
—423 —25 —57 —453 —374
X 22 X 14 X1 X313

Total score for subtraction = 5/9 or 56%. Percentile rank =18

Approach 1.  Profile of strengths and weaknesses

The score on the subtraction subtest shown above is compared to the scares on other subtests such as addition, multiplication,
division, etc. A profile of strengths and weaknesses in arithmetic is created for each student.

Example: The score of five correct has a percentile rank of 18 and is lower than other subtest scores.

Interpretation of the results: The student is weak in subtraction.

Approaches 2 and 3. Prerequisite hierarchy combined with mastery of specific objectives
The items above may be derived from a hierarchy of prerequisite arithmetic skills and the mastery of each skill in the hierarchy is

assessed.

Example:  Hierarchy of Skills

(4) Subtract 3-digit numbers requiring borrowing from either tens’ or hundreds’ place. ltems (h) and (i)
(3) Subtract 2-digit numbers with borrowing from tens' place. [ltems (f) and (g))
(2) Subtract two 2-digit and two 3-digit numbers when barrowing is not needed. [items (c), (d), and (e)]
(1) Subtract 2-digit numbers when numbers are less than 20, [Items (a) and (b))

Score
%, or 0 %
1/, or 50 %
%, or 100 %
%, or 100 %

Interpretation of the results: The student has mastered the prerequisite Objectives 1and 2, but has not mastered Objectives

3.and 4. Instruction should begin with Objective 3.
Approach 4, {dentifying Errors

The subtraction item(s) that the student answered Incorrectly are studied and the student's errors are identified.
Example: The student's responses to ftems (f), (g), (h), and () are wrong. These are studied to identify the type(s) of errors the

student made,

Interpretation of the results: The student is not renaming (regrouping) from tens' to units' place and from hundreds’ to tens’ place.
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ing outcome areainad h{:'llilv D
dent may have Jess ab! ) multi
division than in addlhUln-::b'cct——m J; elementnrY
pared to peers. A schoo_ § rca]diug-’is cubdivide
arithmetic OF elemelt 2 1 as a separate
into areas, each O it 3 piagnostic Assessment
e abilit)af P};'giﬂézamiwlc, divides mathemat-
(Connolty 2007 " pasic concepts, operations,
1csdn;t:> 1]icaﬁons) and 10 subareas (numeration,
2;‘lgebr}ali geometry, measuremenf, datadanatli)rf;;?
and probability, mental cox‘nputatlop aln es :
tion, addition and subtractiony, mult1p}1catlon an
division, foundations of problem solving, epplle
roblem solving) and assesses a student in eac
area. Results are reported as a profile of strengthe
and weaknesses OVer the 10 subareas. As is typ!-
cal of tests in this category, strengths and weak-
interpreted in norm-referenced ways:
akness” is significantly
tile ranks (discussed in
f norm-refer-

nesses are
A student with a “we
pelow the norm. Percen
Chapter 17) are the primary type O
enced score used in this context.

Strengths This approach to diagnostic assess-

ment is most useful to give you a general idea
about students’ performance in subareas of a sub-
ject matter. It fits with the intentions many states
have of making large-scale test data “formative.”

Weaknesses If the set of items that a test has to
indicate performance on a particular standard
contains only a handful of items or tasks, the sub-
test scores probably will be unreliable. As a result,
the students’ strengths and weaknesses may be
exaggerated or masked by chance errors of
measurement.

Note that this approach does not tell you about
attainment of particular learning goals in the abso-
lute sense; rather, it gives relative strengths and
Weciilknesses within the group. Diagnosis with
f;:atiotESt}i provides you with only general infor-
e g : ?n OU:E ]':vhere their problems lie, It is much
inform);ti (?1’1 . lflxe treasure lies to the north.” The
of work to dclmsbeiiiut}é]eg ltlecl; s1 g ygu T plet

' reasure can be found.
init? 1good educational diagnostician will use th
al test results to formulate h .
ypotheses

; + difficulties. Y,
cerning studen'® - YOU cong;

:Egjl;ct these otheses by following up o itm g,
ering additional information. Thus, althq,, Bath,
initial profile of strengths anei weaknesseS i
unreliable, the final diagnosis will be myy, ?r}:be
reliable. Org
Approach 2 Identifying

Prerequisite Deficits

In this approach, a deficit is defined as a st
failure to have leal.rned concepts and skills n::i,s
sary to profit from mstl"ud'mn in a course or 5 ue.S-
Select one learning objective the student myq, e
able to perform: Analyze it tf’ identify the =
uisites a student must _learn’lp order o achiey \
For each prerequisite 1dent1f1ed, repeat the s, r:e
analysis, generating a hierarchy of pr erequist,
Once you have created the hier,,.

performances: _ :
tudent with several items for g, &

chy, assess each stud i~ en
of the prerequisites identified. At a minimum, yg

four or five items Per prerequisite in the hierarchy

This backward analytic procedure identifies
critical prior learning, the lack of which coylg
cause students problems in subsequent learning
The difference between this approach and the
previous one is that here you focus on whether
each prerequisite was learned rather than on the
pattern of profile strengths and weaknesses. Your
interpretation of results is criterion-referenced
rather than norm-referenced. Figure 7.2 shows an
example of a learning hierarchy for computa-

tional subtraction.

Strengths This approach very specifically iden-
tifies skills that students need to learn before they
are ready to be taught new learning targets. A
hierarchy suggests the sequence for teaching the
prerequisites. Assessments of prerequisite knowl-
edge and skills are most helpful when you know
very little about the students, especially when
you expect large differences in their mastery of
the prerequisites. Once you know each student’
command of the prerequisites, you can tailor your
teaching to meet his or her needs.

Weaknesses This approach is limited by the car®
and accuracy with which you analyze the le3 5
fequl.rements of your curriculum. If you do 10
identify the proper prerequisites, your assessmest
will ‘Iack validity. Further, in a continuouS-PI’Ogr_es
curriculum, the distinction between preffoUiSItes

4
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CHAPTERSEVEN m Diagnostic and Formative Assessments 135

FIGURE 7.2 Prerequisite hierarchy of a subtraction unit,

6. Subtracting two 3-digit numbers with
borrowing from the tens’ and
hundreds' place.

5. Subtracting two 3-digit numbers
with borrowing from the tens’ or
hundreds’ place.

4, Subtracting two 2-digit numbers
with borrowing from the tens’ place,

3. Recalling subtractions of 1-digit
from a 2-digit number.

2. Subtracting with no borrowing:
3-digit and 4-digit combinations.

1. Subtracting single digits,
multiples of ten.

and “regular learning” is arbitrary, based more or
less on instructional convenience.

The learning theory underlying this approach
is a building-block approach, in which prerequi-
site performances build one on another to facili-
tate the learning of new targets. It is not clear that
this building-block approach to learning is an
appropriate teaching strategy for all subjects and
for all students. Further, it does not provide infor-
mation about how students understand or con-
ceptualize their prerequisite knowledge.

Approach 3: Identifying Objectives
Not Mastered

In this approach, a deficit is defined as a student’s
failure to master one or more end-of-instruction
learning goals. Most so-called formative uses of
State test data are in this category, for example, as
Tesults are used to group students as “below
basic” on particular standards. Short tests assess
€ach objective. The difference between this
approach and the identifying prerequisite deficits

‘__;

approach is that here you assess only tl'le objec-
tives that are the outcomes of the unit or the
course, not the prerequisite objectives.

The diagnostic information you want to
obtain from this approach is a list of learning
objectives that students have and have not mas-
tered. For each teaching unit, identify and write
statements of the learning objectives that are the
main outcomes of the unit or the course. FOF each
learning objective, design four to eight test items.
If possible, have another teacher review each item
and rate how closely it matches the learning
objectives. Revise the items as necessary to ol'atam
a closer match. Assemble the items into a single
assessment instrument if the list of learning obiec-
tives is relatively short (less than six). Otherwise,
depending on the students’ educational develop-
ment, you may need to divide the assessment into
two or more instruments. For ease of scoring,
keep all the items that assess the same objective
together in one assessment.

Set a “mastery” or passing score for each
learning target. A frequently used passing score
is 80 percent (or as near as you can come to this
with the number of items you have for assessing a
learning target). There is no educational justifica-
tion for 80 percent, however. The important point
is not the exact value of the passing score or pass-
ing percentage. Rather, it is the minimum level of
knowledge a student needs to demonstrate with
respect to each learning objective to benefit from
further instruction. This amount may vary from
one objective to the next. Use your own judg-
ment, remembering that setting a standard too
low or too high results in misclassifying students
as masters or nonmasters.

Administer the assessment to the students,
then separately score each learning objective. Pre-
pare a class list and chart in which you can record
the students’ scores on each objective. This Sys-
tem lets you identify students with similar defi-

cits. Students should receive remedial instruction
on these objectives.

Strengths  Diagnostic assessments based on spe-
cific objectives are appealing because they
(a) focus on specific and limited learning goals to
teach, (b) communicate learning goals in an
easy-to-understand form, and (c) focus your atten-
tion on students’ observed performance. These fea-
tures make assessment easier, instructional decision
making simpler, and public accountability clearer.
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Weaknesses Objectives-based diagnostic

assessments are generaliy plagued with nwnsu]:'f;
ment error, primarily because th(? as:qcs‘:s?fm lll
tend to have too few items per Ob!CCflVL. | y(.)f1
use a diagnostic assessment to L‘]L“Cldt‘ whet ui‘l‘t:
student has “mastered” an objective, e\’nluah_- 1 S
quality using an index suc‘h as per%'cnltqgc ngl;ft?-
ment, rather than a traditional 1"011e1|.)111ty coeffi-
cient. Percentage agreement 1s d1§cuss.ed in
Chapter 4. Consistency of C]ﬂSSIfAlcatIOll (i.e., of
mastery or nonmastery) is the main focus, rather
than consistency of students’ exact scores.

The objectives approach to diagnostic assess-
ment has other serious limitations. The results
give you little information about how to remedi-
ate the deficits you discover. As for identifying
prerequisite deficits, this approach does not pro-
vide information about low students understand
or conceptualize their knowledge. Further, a stu-
dent’s knowledge base is seen as a simple sum of
previously learned specific behaviors.

Approach 4: Identifying Students’ Errors
In this approach, a deficit is defined as the type(s)
of errors a student makes. The goal is to identify
student errors, rather than making a simple
mastery-nonmastery decision about overall perfor-
mance on a particular objective. Examples of errors
are failure to regroup when “borrowing” in sub-
traction, improper pronunciation of vowels when
reading, reversing i and e when spelling, and pro-
ducing a sentence fragment when writing. Once
you identify and classify a student’s errors, you can
attempt to provide instruction to remediate them.
Accurate error identification takes consider-
able experience and skill. Further, there may be
more than one cause for an error. Consider the
subtraction problems in Figure 7.1, for example.
An inexperienced or unskilled teacher may not
recognize the possible cause of the student’s mis-
takes. Oftentimes, such teachers will say the stu-
dent was “not careful” or “made careless errors,”
However, students’ errors are rarely careless or
random. Rather, students’ errors are often system-
atic. _Students may apply a rule or a procedure
cons%stently in both appropriate and inappropri-
ate situations. For instance, in Figure 7.1, the stu-
dent appears to have consistently applied this
rule: “Subtract the smaller digit from the larger
digit.” This rule works for problems (a) through
(e), but does not work for problems (f) through
(). It is important, therefore, that you consider every

sments

error a student makes as having some systemqy; n
Try to identify what caused the error, or what %
the student is using, before you dismiss j . crule
less or random. Are.
[nterviewing students helps Uncover

student errors. You can ask students tq @Xplal?
how they solved a prob]err‘\, to explain w, : }?ln
responded the way they did, to tell yoy g, rlﬁy
for solving the problem, or to talk aloud 4 th ¢
go through the solutions to problems, Theey
informal assessment procedures often reye,) t;e
types of errors a student i.s mgking_ Chapte, 1?
discusses higher-order thinking and Problen,
solving assessment. Those assessment Strateg
are useful for discovering what types of Problen,
solving errors a student tends to make,

Strengths The chief advantage of the error
sification approach over the objectives approach
is that you discover not only that an objective gy
not be performed but also which aspects of the
student’s performance are flawed. This proceg
narrows your search for possible causes of poor
performance. A skilled teacher can use this infgr.
mation to identify quickly one or more instryc.
tional procedures that have previously worked o
remediate the error with similar students.

Weaknesses Error classification procedures
have some drawbacks. Students make many dif-
ferent kinds of errors, and frequently students
demonstrate the same error for different reasons,
so remedial instruction could be misdirected. Also,
the amount of individual assessment and interpre-
tation required seems prohibitive, given the
amount of instructional time available. More seri-
ous, however, is the problem that if diagnosis only
classifies errors, it still fails to identify the thinking
processes a student has used to produce the errors
Just knowing the type of error (failing to borrow it
subtraction) does not tell you the appropriat
knowledge structures and cognitive processes?
student needs to reach the desired outcome.

Approach 5: Identifying Student
Knowledge Structures

In this approach, a deficit is defined as a Stufie
inappropriate or incorrect mental organizatiot (:
concepts and their interrelationships. A shf :
coming of the diagnostic assessment appanCh]fe
already mentioned is their strong ties t© 3 "
surface features of subject-matter informati®

and problem solving. Diagnosis should >

nt's
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FIGURE 7.3 ~ Hypothetical

137

example of a student’s

concept map of rocks. v granite / magma v/ rock / slate
v igneous v marble sediment
v lava v metamorphic  « sedimentary
v limestone v pumice v/ shale

is a type
@ is a type of

makes

more on how students perceive the structure or
organization of that content and how they pro-
cess information and knowledge to solve prob-
lems using that content knowledge.
One example of preinstructional assessment is
our Chapter 6 discussion of a cold drink and a
sweater. If you ask younger students what will
happen to the temperature of a bottle of cold soft
drink when it is wrapped up in a wool sweater,
many will say that the sweater will warm the
drink. In their schemata, “sweater” is something
that Mother tells you to put on to keep warm.
Thus, even though you may explain things clearly,
they do not believe that a sweater has insulating
properties that will keep a cold drink cold. You
must relate the new concepts to students’ current
schemata and help them reconstruct their knowl-
edge structures, so they understand how keeping
their bodies warm and keeping the soft drink cold
are linked by the concept of insulation. To believe
it, they need to understand the principles of insu-
lation and how a sweater works as an insulator.
Several methods are used to assess students’
knowledge structures. These methods share the
common perspective that as individuals become
more proficient, their knowledge becomes more
Interconnected, more deeply organized, and more
accessible, Probably the one most commonly used
In classrooms is concept mapping. A concept
map is a graphic way to represent how a student
understands the relationships among the major
concepts in the subject. An example of how a

makes

is a type a type of
of !

is a type of
is a type of :
isatypeo
=2
is a type of is a type of

i changes to

student might organize concepts related to a sci-
ence unit on rocks is shown in Figure 7.3.

Notice that this concept map shows that the stu-
dent has fairly well-organized knowledge of this
unit’s concepts. However, some important concept
linkages are missing. For the most part, the student
understands the concepts hierarchically (e.g., granite
and pumice are included in the category called igne-
ous, which is a type of rock). The student shows only
one connection that is related to change or transfor-
mation of specific rocks or categories of rocks (shale
changes to slate). The student can’t fit into the map
the concept sediment and so doesn’t know that sedi-
ment can form shale or limestone. Other linkages are
missing, too: Igneous rocks can weather and trans-
form into sediment and sedimentary rocks; sedi-
mentary rocks can form metamorphic rocks, which
in turn can weather and return back to sedimentary
rocks; and limestone can change into marble.

Suggestions for how to capture a student’s
concept map are given in Figure 7.4, For this task,
the teacher shows a student the list of concepts at
the top of Figure 7.3 and works with the student
individually, following the procedure described in
Figure 7.4, to create the concept map. As each con-
cept is used in the map, it is crossed off the list.

As you can see from the example, using this
approach to diagnosing requires individually
assessing students, thoroughly knowing the sub-
ject so you can identify where a student has a
missing link, and using considerable judgment
when interpreting the resulting concept map. The

Scanned with CamScanner



ts
Assessmen
; sing Classroom i
6 RS Crﬂﬂ'“QH“"U g concept map usefulforassessme

o create 8
t conducting & student interview t

FIGURE 7.4 Suggestions fo

d probing "
ous of your ntorviowing 212 opts In the area you are probing. You could Puttheg

coNe d some of the other th ;
afew of the major o concepts an el ngs 5

ds. Ask I;:p student to tell you Aok :::;3 concept the gtudent mentions in g st g
on cards. Ask the

rite € ) :
which they make the otudent think. W ch of the concepts (including the ones You jp;

whi i
Use a large sheet of paper. Ask the Sl.”de?tmosf important one. If the student does not ide, :

b whi t. Write this conceng ;...
he ca o with which to star foept
tially showed on t ' 07 e
' t is most closely related to the
ne as the major one, @ glect another that IS ; ong
il of the page.Ask the SU0ent 0 8% 50 P e, Gontinue asking fo the ones negry
the page. Write this near Continue with the remaining COngep
ite the .
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asking where they belong. ith the nearest ones to it, one at a time, and take

in wi | concept, work W d and, if s0, why or how they 5
Begin with the centra o are related and, if S0, 18 el
pair in turn. Ask the student whether the tw onnect the concepts the student say o

ith a line. Do not ¢
Conned(}he rel?tfe;?oﬁotﬁ:lgttshg should be. Assure the student frequently that you are ngy
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the student explain how he or she jg fryyy.
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e fc;rtﬁffs%rf;rtn:enpst\ﬂf?eur connzcting the refated concepts; Wlmgnae?’ﬂ:ﬁ ;ns t,?f,“”e the

?;?;: of relationship the student tells you (8- “is an example o1, 15 d, I8 part

uit makes It go,” etc.). If @ student just says, «They are related,” probe further to understzng

what the relationship is. '
Show the student the map so far. Talk about the arra,nge.me.nt. Gwz feef?fatrl:‘il_( tt_) the Student,
explaining what the map tells you about the student’s thlnlflng,' an_ as : 1; is currgct
Rearrange the map so that it better represents the ‘stude.nt s thinking and un er.standmg of
the concepts. Talk about each concept and its relationships. Add new concepts if the studen
mentions them and determine how they are linked to the mapped concepts. Redraw the map
necessary.

5, Elaborate the map to show new concepts, Further discuss the rearranged map with the student. Ask the student to tell you more: What
linkages, and examples else does the student know about these concepts, what are some examples, why are the
concepts related, etc.? Incorporate this new information into the map then add branches ang
expansions as necessary to depict the student’s thinking.

Go over the map drawn to this point with the student. Ask the student about the pairs of con-
cepts previously unconnected and about the connections of new concepts mentioned in Step

5. Ask the student if he or she thinks three or four concepts should be connected together and
why. Record these complex relationships.

Show the map to the student and discuss with the student what the map tells you about the
student’s thinking. Ask the student if this is accurate and rearrange the map to make it more
accurately describe the student’s organization of the concepts. Stop here if you have sufficient
detail to understand the student's organization of the concepts. Otherwise, repeat Steps 5 and6

The fo

x Give the studer

1. Identify major concepts

2. Create an arranpement of the concepts to
match the student's thinking

the one already 0
se around the central concept.

3 Establish how the student relates the
concepts to one another

4, Give feedback to the student and
rearrange the map

6. Explore cross-linkages and complex
relationships

7. Give feedback to the student and
rearrange to make the final map

validity of your judgments improves if you cor-

roborate your assessment of a student’s *
links” with other evidence about how the student
understands the concepts, such as problem-solv-
Ing tasks and the student’s essays and class

iiz}igrzizi Also, keep in mind that there may be
one correct way to relate the j

o e informa-

tion; more than one schema may be el

missing

correct,

St is di
rengths This diagnostic approach focuseg
W a student thinks aboy th(;

concepts organized and, perhaps, how they migh
be related to other concepts and proceduresas®
dent has learned. These insights may help J*
explain why students are making errors, of ¥ !
they are having difficulty solving problems.

Weaknesses These procedures are experimeIltaL
We_do not know the degree to which the results®
valid, or whether different teachers would
the same diagnosis for the same student. The wa}ﬂ
Student reacts to the teacher and the intervie* ;
i‘-iltuahon may drastically affect the results Bed
ous, therefore, when you interpret the res L

i
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roach 6: Identifying Competencieg
for golving Word Problems

n this approach, a deficit is defined as a student’s
inability to perform one or more of the componentls
necessary to soh.ro a word problem, Solving word
roblems comprises a significant number of learn-
ing outcomes in social studies, mathematics, and
science. A word problem is a short verbal account
of a more or less realistic situation that requires stu-
dents to use the given information to answer a
question. Consider the following word problem:

Example

—

A bus is carrying 38 passengers. It stops at a bus
stop, where 23 passengers get off the bus and 11
other passengers get on. How many passengers are
on the bus as it pulls away from this bus stop?

To solve t.his problem, a student must men-
tally process it using knowledge from long-term

memory in several ways (Mayer, Larkin, &
Kadane, 1984):

1. Translation—The student must understand
each statement in the problem. This kind of
assessment requires a student to use factual
and linguistic knowledge. To assess linguistic
knowledge, focus your questions on the key
terms and key phrases students must under-
stand to translate the statement into a mental
model of the problem.

Example

Example

In the preceding problem, a student must recognize
that this is an arithmetic problem involving only addi-
tion and subtraction. Ask: “What operations would
you use to solve this problem?”

3. Planning—The student must form a strategy or
plan for solving the problem. The student must
use strategic knowledge. (See Chapter 11 for a
discussion of assessing solution strategies.) To
assess strategic knowledge, focus on the stu-
dents’ ability to identify the proper sequence of
steps or the proper processes needed to reach the
answer. For arithmetic word problems, teachers
should determine whether students know which
numbers to use, which operations to use with
those numbers, and which order to use when
applying those operations. You may wish to
show students several sequences and ask which
is the appropriate one for the given problem. All
the numbers in the alternative solution strategies
should relate to the word problem at hand.

Example

A student must recognize that to know how many
passengers are on the bus as it leaves the bus stop,
you must subtract from the 38 on the bus those 23
who got off at the stop and add to that remainder the
11 who got on at the stop. Arithmetically, the strategy
is (38 — 23) + 11. (Note: Many problems may have
more than one correct strategy.) Ask: “What number

sentence would you write to solve this problem?”

For example, in the preceding problem, a student
must understand the concepts of bus, carrying pas-
sengers, bus stop, get off the bus, get on the bus,
and pulls away from this bus stop. Linguistically, the
student has to understand the meaning of the ques-
tion, “How many passengers are on the bus as it
pulls away from this bus stop?” Ask questions like:
“What does ‘pull away’ mean in this sentence?”

2. Understanding—The student must form a men-

tal representation or model of the problem. In
other words, the student must use schematic
knowledge to recognize how the problem fits
into a general framework to identify the type
of problem it is. (See Chapter 12 for a discus-
sion of schemata.) To assess schematic knowl-
edge, ask students questions to see if they
know which rules or principles they must use
to solve the problem.

4. Execution—The student must use an appropriate

algorithm (procedure) and carry out the calcula-
tions or steps properly. The student must use
algorithmic knowledge. To assess algorithmic
knowledge, craft an item that presents the
proper sequence and the proper numbers. The
focus is on whether students can follow the algo-
rithm without the context of the word problem.
To avoid clueing the students as to the proper
schema and strategy, present the algorithmic

item after you have completed questioning for
linguistic, schematic, and strategic knowledge.

Example

The student must be able to correctly arrive at 26
as the number of passengers on the bus as it
leaves the bus stop. Ask students to calculate
(38 — 28) + 1= in.
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(;0“ Ei,/’l 11gm'ithmic kno\\'lcdge. Your reme-
edge, and/or ¢ : : e
dia%h%huchon focuses on teaching sludL;\t; ti(:nt
: in whi are deficient.
Howledge W hich they ¢
the type of kn¢ &

Strengths  This approach is most appmpnate vlvl}m:
you have word problems that are solx'Fd b}{r app }imb
a formula or a sct of arithmetic operations I an algo-
rithm. These include arithmetic word problemjs (such
as money, ime, rate, and cost), word problems in alge-
; d problems, social studies word

bra, statistics wor !
problems involving mathematics, and science word

problems. The framework you use to interpret the
diagnosis (linguistic, schematic, strategic, and algo-
rithmic knowledge) can be applied consistently across
many categories of problems. The framework a]_so
suggests how you could remediate a student’s deficits.

Weaknesses This approach requires many items
per knowledge category to ensure sufficient reli-
ability. The procedure is time-consuming. Patterns
you observe for one type of problem (e.g., money)
may not emerge in other problem types (e-g., time).
This fact makes diagnosis less valid if you try to
generalize student deficits across problem types.
The validity of the approach also depends heavily
on how well you are able to identify key phrases,
appropriate schemata, and appropriate strategies
for solving the problems. If multiple strategies for
problem solving are appropriate, you must be
careful to allow students to express these and not
confuse the diagnosis by discounting them.

WyLab Education Self-Check 7.1
‘ MyLab Education Application Exercise 7.1:

i Interpreting Diagnostic Information

FORMATIVE ASSESSMENT

While the main purpose of diagnostic assessment
is tt? support remediation of learning deficits, the
main purpose of formative assessment is to sup-
port learning at all levels, improving on strengths
as well as remediating weaknesses. In fact
another term for formative assessment is asscssmcn;
for Iefzrmng. And while the main emphasis in diag-
nostic assessment is to provide information for
teacher planning, the main emphasis in formative
assessment is to involve students in both generat-
ing and using assessment information, L

ssessments

Formative assessment c_:ycles assessment
mation back int0 the learning process itself, g I
tive formative as.sessment is based on Shariec'
learning goals w1th' students and places 4 hing
value on appropriate teacher feedback agh
gtudent self-assessmept. Helping teach;}
develop effective fprmatlve assessment Skillsr-
the most cost-effective strategy for raising St“del
achievement known today (Wiliam, 2007), Thisr}t
ecause of its #double-barreled” nature, name11$
that formative assessment addresses student Pl
nitive and motivational ngeds at the same time
When we say formative assessment is a Cyéle
we mean the following: Students and teacher,
focus on a learning target, evaluate current stude,
work against the target, act to move the wqp
closer to the target, and repeat the process, Th
three-step process is an oversi_mpliﬁcation, butitis

to keep in mind for teaching ang

a useful pattern :
assessment (Sadler, 1983, 1989; Hattie & Timperey,

2007). In fact, if you had to only lea_nrn one thin
about teaching, you might choose this cycle. From
a student’s point of view, the cycle is as follows:

@ What am I aiming for?
g How close am [ now?
s What else do I have to do to get there?

Teachers can obtain formative assessment infor-
mation by talking with students, observing them
working, or looking at the work itself. Similarly, stu-
dents can obtain formative assessment information
by monitoring either their work processes or prod-
ucts. All formative assessment strategies are sy
tematic ways of collecting evidence about work
processes or products and using the resulting vt
dence to improve the work and further learning.

< Rl 1
il

. AV

o N e W ] ¥ ¥
" Emily Roberts, Kindergarten t}é"ﬁhu?" SR
& Jetferson City Public Schools, Jelfeeson City, M@

MyLab Education

Video Example 7.1 -
ferences !

These elementary school teachers describe the dif
both student learning and teacher planning that comé
implementing formative assessment. [n this video, t
term “assessment for learning.” Notice how their €O e dl
show that the most powerful strategy, and the foundatio doenﬁ
other formative assessment strategies, is making suré st
understand their learning target for every lesson-

g
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A
S
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ttingly, Middle school science teAChor |

vockcastle Covnty Public Schools, Mt. Vernon, K.
ey W ek 48 B AR

Ma
t e R

MyLab Education
video Exam le7.2

These secondary school teachers des_crlbe how the formative
learning cycl? makes a t?uge dgfference. in their instructional plan-
ning and their students’ learning. Notice how they describe that
gormative assessment (assessment for learning) helps shift stu-
dents’ focus _from getting a good grade to understanding and
learning and improves student motivation to learn.

Figure 7.5 provides examples of formative
assessments classified according to the types of
Jearning targets and activities to which they are
suited. Examples of how to use the results of these
formative assessments are also given. If the assess-
ment information is not used, it cannot be forma-
tive, because it cannot advance student learning.

Formative assessment is student-centered,

but it starts with the teacher’s vision. First, you
need to have the learning outcomes clear in your
own mind. This is not always as straightforward
as it sounds. We once did an evaluation of a pro-
fessional development program to teach middle
school teachers how to assess reading. The mid-
dle school teachers had all been trained as Eng-
lish teachers, and their main areas of study had
been literature and writing. Of course, they knew
what “reading” was, but they didn’t understand
learning goals in reading well enough to help the
students who reached middle school needing
basic reading instruction. Without a detailed
understanding of the outcomes themselves, what
they did with poor readers in their classroom was
just “make them read” more, and their
assessments indicated the students were—no
surprise—poor readers. The professional devel-
opment program divided reading outcomes into
five areas: oral fluency, comprehension, strategy
use, higher-order thinking, and motivation. The
idea was that the program could then offer assess-
ment techniques for each of the five areas. Accord-
Ing to teachers’ evaluation interviews, the single
best thing the program gave them was not the
assessment techniques, but a clearer definition of
What it meant to be a good reader. Students began
to improve as their teachers became better able to
show them what they needed to work on (flu-
ency, comprehension, and so on).

-

Second, you have to communicate the targe:t
to students in ways that they understand. ‘Typ1-
cally, writing your objective on the board is not
enough. Sometimes communicating your go.als
will involve showing students instead of telhr}g
them. For example, silent reading works better in
elementary classrooms in which the teacher mod-
els silent reading, shares the books she reads, and
talks about why she liked them than in class-
rooms in which the teacher uses silent reading
time to catch up on paperwork.

Third, the students have to engage. If you
have been successful at communicating a learn-
ing target, you will have also helped students
see why it is important for them to expend effort
to reach it. This can be because of interest (“this
topic is cool!”) or academic, for example, when
students are convinced to learn to write term
papers in high school, so they can do what is
required in college. It can be because students
want to be able to do something you or other
adults can do, or something their older peers can
do. Sometimes several of these motivations
occur at the same time. For any given learning
target, there will be a mixture of motivations in
your class. For example, one student may be
interested in a particular topic and another sim-
ply convinced that it is an important school
target.

Formative assessment is not used for grading.
Students need—and deserve—an opportunity to
learn before they are graded on how well they
have learned. Formative assessment is used
before instruction, to find out where students are,
and during instruction, to find out how they are
progressing. Formative assessment can be used
after instruction and summative assessment, but
if it is, the students should have the opportunity
to revise their work to reflect their new learning.
Formative assessment is informational, not judg-
mental. Students are free to pay attention to figur-
ing out how they are doing and what they need to
work on without worrying about a grade. Make
formative assessment a part of your teaching.
Plan your instruction in ways that provide oppor-
tunities for individual students to make forma-
tive decisions about their own learning.

Student self-assessment fosters both achieve-
ment and motivation, The effects of good forma-
tive assessment on achievement have been
reported to be as much as 0.40 to 0.70 standard
deviations—the equivalent of moving from the
50th percentile to the 65th or 75th percentile on a
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FIGURE7.5 Examples of formative assessment.

Type of learning target  Formative assessment techniques Use of results \

Learning targets involving  Students reflect on previous leaming, attitude,

Extending class discussion

; Selecting appropriate and interesting Class agjy
concepts Al et Identifying and correcting misconception Clvitipy
Building on previous knowledge (using ng Mor
review than is necessary) ¢
Writing (e.0., descriptive,  Peer editing . ES:’J?L”% fng
narrative, persuasive, or  Self-assessment and teacher conferenc . et
on why the revision ;

expository paragraph) Reflecting ‘ y s beﬁerl then the frg ra
Learning math tables, Students predict what study strategies (e.g., flash cards) Students adjust OV:IH St;d¥ tshtra’tegms
spelling words, and other  will work best for them and keep track of what works for ~ Students see exactly what they knoy and dont
“facts” them quiz by quiz know, and they have control over moving their gy

Students record what they “know" and “don’t know,” knowledge

gradually moving the “don'ts” into the “know" category as

they progress
Science or social studies  Students summarize reading in their own words, meet with  Extending clgss d |scu§3|on
content from textbooks & peer, and discuss how their summarles are alike/different  Focus studying for unit test

Students make lists of vocabulary or concepts they feel

they understand and those they find difficult
Leamning targets involving  Students have a “teacher alert” on their desks, tumed tothe  Individual assistance in a “jus_t in time” fashion,
seatwork happy face or the green light when they're understanding focused on the student-perceived source

of dif-
and the sad face or red light when they need teacher help ficulty

Learning targets involving Instead of questioning individual students, all students

Adjust pacing of class instruction
classwork “vote” their answer, so you can scan the class for Adjust content of class instruction
understanding Extending class discussion
Younger children can answer yes-no questions as a group  Identifying and correcting misconceptions
by standing (“Stand up if you think that a soda wrapped in  Building on previous knowledge (using no more
a sweater will get warm.”) review than is necessary)
Older students can use answer cards for multiple choice Understanding where all or most of the class is, not
questions, use electronic answer pads, or write one-minute just a few students who have been called on
responses on 3 X 5 cards
Learning targets involving

Students look at examples of previous students’ work Improved understanding of the qualities of good
across a range of quality levels and discuss what makes work

the work of that quality Revising and finishing the project or assignment
Students “translate” the rubrics into their own words to Reflecting on the qualities of one's own work for
make them “kid-friendly” evaluation tools use in future work

Peer assessment of drafts or partial products

Self-assessment and teacher conference

projects or assignments
graded with rubrics

Learning targets involv-
ing skills (e.g., reading
aloud, using the library or
computer, writing)

Students set and record a goal and work toward it Teacher
suggests a goal, shares with students

Observe students in the process of working (e.g., using a
microscope) as well as the finished assignment

Students either realize goal (and set another) or

can state how far they have come and what they
still need to work on

Adjust instruction at the individual or group level,
as needed

standardized test (Black & William, 1998b)—or

may be somewhat lower, around 0.25 (Kingston
& Nash, 2011). These effects exist at all levels—
primary, intermediate, and secondary—and are
especially noticeable among lower achievers,
although there is wide variation by content area,
For example, a recent meta-analysis of studies of
formative assessment and writing (Graham,
Hebert, & Harris, 2015) concluded: “We found

FEEcas = - T S—_—

that feedback to students about writing'fm;n
adults, peers, self, and computers statistlc?lc{
enhanced writing quality, yielding average efle :
sizes of 0.87, 0.58, 0.62, and 0.38, respectively
(p. 523). .
There are many reasons for the effect%vengi
of formative assessment, mostly based 11} ;m-
structivist and socio-cognitive theories of le

ing (Penuel & Shepard, 2016). ,
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Formative assessment helps teachers and sty-
dents identify what students can do with help
and what they can do independenﬂy,

. participating in formative assessment is active
Jearning, keeping students on task and focused
on learning goals.

. Formative assessment, especially peer and self-

evaluation, helps students with the social con-
struction of knowledge.

- Formative assessment allows students to
receive feedback on precisely the points they
need in order to improve. It shows them what
to do next to get better.

Motivational benefits of formative assessment
are a little more complicated. Different students
respond differently to the various aspects of the
formative assessment process. Students who can
size up their work, figure out how close they are
to their goal, and plan what they need to do to
improve are, in fact, learning as they do those
things. Carrying out their plans for improvement
not only makes their work better but also helps
them feel in control, and that practice is motivat-
ing. This process, called self-regulation, has been
found to be a characteristic of successful, moti-
vated learners (Zimmerman & Schunk, 2011).

Below, we present six strategies for formative
assessment as well as examples under each: shar-
ing learning targets and criteria for success, feed-
back that feeds forward, student goal setting,
student self-assessment, asking effective ques-
tions, and helping students ask effective ques-
tions (Moss & Brookhart, 2009). Other authors
organize the same formative assessment concepts
and processes into different numbers of strate-
gies. Wiliam (2010, p. 31) lists five strategies:
“clarifying, sharing, and understanding learning
intentions and criteria for success; engineering
effective classroom discussions, questions, and
tasks that elicit evidence of learning; providing
feedback that moves learners forward; activating
students as instructional resources for one
another; and activating students as the owners of
their own learning.” We know a professional
developer in formative assessment who uses
Seven strategies. The number of strategies is not
the important thing; the strategies are not theo-
ries, but simply ways of organizing teachers’ for-
Mative assessment practices. The main point is
having a workable repertoire of strategies that
accomplish the formative assessment purpose: to

|
—

have both students and teachers generate and use
assessment information to advance learning.

Strategy 1: Sharing Learning Targets and
Criteria for Success

“Learning target” is a term that is often used
loosely to mean student-friendly phrasmg of any
intended learning outcome, goal, or objective.
While this definition is true in a general sense, we
have found that a much more specific use of the
word “learning target” is most useful for forma-
tive assessment (Moss & Brookhart, 2012), namely,
the learning target for one lesson. '

A learning target for one lesson describes the
intended lesson-sized learning outcome and the
nature of the evidence that will determine mas-
tery of that outcome, from a student’s point of
view. It is closely linked to the performance of
understanding, the learning activity for the lesson
that will accomplish three things: show the stu-
dent what the learning target means, develop the
student’s capabilities at that learning outcome,
and provide evidence of where the student is in
relation to that learning outcome. It is also closely
linked to the criteria for success that students and
their teachers will look for as evidence of learn-
ing. A complete and effective lesson-level learn-
ing target has all three: a statement of the target, a
performance of understanding—something the
students will do, make, say, or write—and suc-
cess criteria for examining the quality of learning
demonstrated in that performance. Of course, a
series of daily lesson learning targets must func-
tion together to lead the student to the larger
learning goals. But student learning happens one
lesson at a time, which is the reason for focusing
learning targets at the lesson level.

To design a learning target, identify the essential
content knowledge and skills, including reasoning
skills, which you intend to teach in the lesson. Make
sure the intended knowledge and skills are derived
from, and help lead students to, both your curricu-
lum goals and one or more state standards or Com-
mon Core State Standards in the content area and
grade level you teach. Design the performance of
understanding—what the students are going to do,
make, say, or write during the lesson.

Then, state the learning target. Using language
from the point of view of a student who has not yet
mastered the target, describe what students should
be aiming to learn as they work on their performance
of understanding and how they will know how well
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chers begin learning tar-

: -
w are doing. Often, te .
i ; Jearning to.”

gets with T can” or “We are

Example

—

Learning Targets for One Lesson

m |canuse exclamation marks.

m | can explain where and why the French settled in

North America.

m We are learning to write a
tested inan experiment.

hypothesis that can be

To pmperly communicate a target, you'nced to
chare the criteria for good work. Otherwise, you
and the students have no way to evaluate how
close their work comes to being “good.” You can do
this by sharing criteria, for example, by giving stu-
dents a copy of the scoring rubrics you will use to
evaluate their final work. You can also show some
examples of good work. Or, show some examples
over a range of quality levels and let the students
figure out what is “good” about the good work.

For some important assignments that you
plan to use other years, ask some students if you
can save a copy of their work to use in future
classes. Most will be delighted. We know one
teacher in Nebraska who saved “good example”
copies of science notebooks each year to use with
future students. She found that the quality level
rose each year. Succeeding classes were able to
grasp and meet, and then improve on, the stan-
dards of achievement shown in the notebooks.

FStephanie Harmon, High school Science feacher
Rockeastie Covnty Pablic Schools, ML Vernon, KY.

s L N

MyLab Education
Video Example 7.3

In this video, a high school science teacher describes how her

students “dissect” their learning targets to help them understand
what it is they are trying to learn.

Strategy 2: Feedback That Feeds Forward

Armed with appropriate feedback, students
should have what they need to improve. For mas-
tery learning targets, this process is more short-
term and immediate. (Practice today; find out
what you need to work on; do better tomorrow.)
For developmental learning targets like becoming

00Mm Assessments

a good writer, the process is longer, Stiide

take into account feedback on today’s $§Can
but also on previous writing, when g, rlting,
LOMOITOwW. Feedback is such an impona Wrigr
ment of formative assessment that we dent ele.

whole chapter (Chapter 8) to it. Vot ,

Strategy 3: Gtudent Goal Setting

As a formative assessment strategy, sty e
setting refers to the goal the smdequ i trying t, ]g()a]
or achieve, as opposed to a curricular or Cary,
Students will work more productively anq ]80a1,
more intentionally if they themselves are f()Cearn
on something specific that they un deTStanud '
important to learn. As you teach students to gy . IIS
istic, achievable goals, you are also teachin : al.
the skills they need to be self-regulated learnerg
Teach students to set goals that are neither't0
hard nor too easy but “just right”—the Gol dﬂOckz
principle. Teach students to set goals that are not
too specific ("1 will learn the names of three diffe,.
ent types of clouds”), nor too long-term (“] wil
learn how to predict the weather”), but again, id
right. Then have students select the strategies the,
will use to reach the goal, use those strategies, ang
use assessment information to monitor their prog-
ress. Give students feedback along the way. 4

Examples

Student Goals and Strategies

m This week | read 52 words a minute. Next week |
want to read 58 words a minute and have betier
expression. | will practice reading out loud to my
parents for 10 minutes every night.

m | always approach my science work by trying to
memorize facts. For this next unit, on Oceans, | am
going to try to get better at explaining the reasons
for the things we know about oceans. | will do this
by asking “why” each time | learn a new term or
concept and see how many of the reasons | can
find out. At the end of the unit, | will see how many
of my new concepts | can explain.

Notice that the goal-setting examples and
strategies discussed here are all content-based: It
is a misconception to think of goal setting a°
free-standing “study skill.” Students’ learnifé
goals are specific to the content area they ar 3
and the kinds of goals students set will differ abt
by subject. Notice also that the goal-setting exam”
ples here describe something students want 1
learn, It is not productive to set goals in terms 0

el
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score (€8 “Twant to getan A” or “Twant to geta
95"). This i not student goal setting in the forma-
five assessment.sens?. The reason is that the evi-
dence needed in this case does not carry any
message about where the student is with regard
to a learning target and where the student should
-0 next. Knowmgll “sound like a robot” when I
read helps me decide on a Iearning strategy (“try
to sound more like a person reading a book to
someone”). Conversely, knowing that I have
scored at the Blevel doesn't give me any informa-
tion on what to do to get an A.

Strategy 4: Student Self-Assessment

Sometimes, student goal setting arises out of epi-
sodes of student self-assessment. Students should
have the opportunity to assess their own learn-
ing. Teach students effective self-assessment tech-
niques; for many students, they don’t come
naturally. Most students will not automatically
reflect on their own work in the manner that you
intend. For example, if you ask a student, “What
did you learn?” without providing any guidance
on what to do, many will copy the title of the
assignment: “I learned two-digit subtraction,” or
“Ilearned how a bill becomes a law.” Offer oppor-
tunities for students to apply criteria to their own
work in progress, discuss their work with peers,
and reflect on their work after its completion.
Many self-assessment activities involve put-
ting student or teacher observations on paper
where they are easy to see and then discuss. For
example, some teachers routinely use reflection
sheets. Or, some have students indicate by red
light/green light or happy/sad faces on their
work whether they are certain or uncertain about
their understanding. It is easier to see and inter-
pret a red light than to try to guess from students’
expressions that they don’t understand.

MyLah Education
Video Example 7.4

Revisiting and reflecting upon the learning target for the day's
lesson can help students debrief at the end of a lesson and get a
Sepse of where they are in their learning. This video provides a
third grade example.

Rubrics with clear performance-level descrip-
tions can be helpful for student self-assessment.
Even with good rubrics, however, students need
instruction and practice in comparing their own
work with the description in the rubric. Students
can work together to compare their work to the
learning targets. Teachers should provide a “safe”
atmosphere for this, where criticism is seen as
constructive and part of the learning process.
That is an important lesson in itself.

There are some developmental differences in
student use of self-assessment. Younger children
may focus on neatness and other surface character.is-
tics of work when they first do self-evaluation (Hig-
gins, Harris, & Kuchn, 1994). With instruction a_nd
practice, children can learn to focus on the learning
target (Ross, Rolheiser, & Hogaboam-Gray, 2002).

Narrowing the gap between the student per-
formance and a learning goal may not be a smooth
process. Depending on the scope of the learning
goal, you may need additional rounds of the for-
mative assessment process for that goal. For exam-
ple, students may write a series of essays in high
school, each one benefiting from preceding teacher
feedback and self-evaluations. No matter the scope

- of the accomplishment, students should be able to

see their work getting closer to the goal and should
understand what specific feedback, insights, and
learning strategies they used that helped them
close the gap. This is an empowering cycle.

We saw an especially striking contrast of the
benefits of teaching self-assessment in two first-
grade classrooms in a school district in Pennsyl-
vania. All students wrote reflection sheets to
include in portfolios. One of the two first-grade
teachers saw that her students had just filled in
blanks on the reflection sheet, for example, writ-
ing “Adding 5s” in the blank after “What did you
learn?” because that was the title of the assign-
ment sheet. She asked her students follow-up
questions to stimulate further thinking (questions
like “What did you learn to do when you add
5s?”) and gradually got more reflective answers
(such as “You get 5 or 0 in the ones place” or “I
learned T [already] know it”). The other first-
grade teacher just passed out the reflection sheets
like worksheets, because the evaluation required
it. Most of her students stayed in the “copying”
phase. The difference between these classes was
quite apparent to those of us who got to see both.

Here is an example of both student self-
assessment and goal setting. The graph in the first
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panel of Figure 7.6 spanned the whole 10-week
project. The reflection sheet in the second pe.mc] (|)f
Figure 7.6 was for just one of the wce.ks—-—m tl'us
example, the second week—of the pr(.)]ect. Notice
that this sclf-assessment and goal setting changed
what might have been a rote memory tnsk,_mem-
orizing multiplication facts, and enhanced it. Stu-
dents used analytical and metacognitive skills as
they monitored and adjusted their own work.

Example

Student Self-Assessment and Goal Setting

The “minute math” project was part of third graders’
learning the multiplication facts from one to 10. Stu-
dents took a timed, 5-minute test of 100 facts every

FIGURE7.6 Example of student
self-assessment and goal setting:
Minute math.

100

PARTTWO m Crafting and Using Classroom Assessments

Friday. Then, they predicted and grapheq What
would score the next week, set a goal (beside they
score: for example, to learn the eight ang ninestthe
better), and selected strategies (e.g., use flagh ablgg
to reach that goal. The next week, they tog) thcards)
test again and graphed their score, compargg i?t",“ed
their predicted score and their goal, and set , : With
goal for the next week. Figure 7.6 shows o, Bw

e
graph and a portion of her goal sheet for gnq 3:udem,s

Sek.

The goal the student set for her learn;,
“the nines and eights,” by which she m sarit m:’as
orizing the facts for multiplying by eight e 3
This is a goal about learning, not scoring, Th 3

. "o . Stu"
dent’s “scoring goal” is part of her plan of actiop

Prediction and Record Sheet for Basic Multiplication Timed Tests
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w
@
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-
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student
prediction

T

10% 100 | 100

name

P = predicted score (light blue)

A = actual score (dark blue)
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FIGURE 76 (Continued)

Name

B e e e

GPAR 1’30_

<

Date

GOAL-What do you want to learn?

2 _Nines _oad B;%‘n\"\

LOCATION- Right now | can do _3S___ facts in five

minutes.

PLAN- My goal is to get _42 / 100 facts on my next test.
| need to improve in _J Qoys

ACTION- When will you begin?

Starting |'will use these study strategies to
'mprQVe- (study flashcards, play multiplication games, study with parents, ec.)
dnaingd _ <onis an Q.ONKE~,
J J J \J

| will use these problem solving strategies to

improve 5, Mch;\’

VeV
/

. (@.a @ number sentenca) @ repeated addmon;

ey winll

'\mp(bdé

RESULTS- Did you follow through with your plan?
What happened? Did you see improvements?

Note: GPAR means Goal, Plan, Act, Reflect
Source, Patricia Pozza. Used by permission.

Some of the students in this class had to be coached
to write learning goals, not just scoring goals. This
student had a plan, which was basically to enthu-
siastically endorse all of the strategies her teacher
suggested. Over time, students like this one can be
coached to focus their plans and strategies, Notice
that in the short term, her strategies worked—her
Performance rose the next week—and in the long
term, she achieved her general goal of learning all
her multiplication facts.

_

Strategy 5: Asking Effective Questions

Asking effective questions is a formative assess-
ment strategy because as students respond, student
thinking becomes visible. Teachers and students
have evidence of what students are understanding
and what they are able to do with their knowledge.

Effective questioning requires attention to both
content and process. As to the content of the ques-
tions, effective questions are open-ended; that is,
they invite a range of responses as opposed to one
correct answer or one set of correct answers. Asking
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are not likely to come up with good ones ]0:113 -
fly.” Plan questions that ask students to think ¢ s
the content under study and use it to solve a p

lem or suggest alternatives of some sort.

Examples
Open-Ended Questions That Elicit Student Thinking

® What community organizations can you think of
that help people work together?

m What rule can you write that would help you
decide whether something is a chemical change or
a physical change?

®m Why do you think the main character didn't want to
leave her home town?

Effective questioning also requires attention to
the manner in which the questions are asked. When
you ask students questions, make sure that every-
one has a chance to be called on. Use a random call-
ing method. Elementary school teachers often write
each student’s name on a popsicle stick, then draw
randomly each time. This technique ensures that a
good sample of students is selected, not just students
who are volunteering—those students usually either
know the answers or enjoy attention, or both. Other
random calling methods use numbers, playing
cards, and the like. If students know there is a realis-
tic chance they will be called on, they will be more
likely to think about the question. It isn’t necessary
to do random calling every single time you talk with
students, of course, but it is necessary if you want to
be able to interpret student responses as representa-
tive of the class, that is, when you are using ques-
tioning as a formative assessment strategy.

Once you ask a question, wait for the student to
answer. Typically, teachers wait only a few seconds
before moving on to another student. Questions that
require thought take more time than that for stu-
dents to answer. Finally, break out of the pattern of
“Initiate-Respond-Evaluate,” in which the teacher
f:alls on a student, hears the response, and evaluates
it, then calls on another student and repeats the pro-

cess. Ask students to respond to each other, using
question extenders like the examples below,

Examples

Question Extenders to H

elp Stud
and Extend the Ideas of Their poore "0 ©

heir Peers
what did you think of when you heard Tori's

m Barry,
ideas?

d Using Classroom Assessments

i i just said. What othey :
m Think about what Tori Jus Other i
mation might we want to know to help g thini?h
about that?

m Sarah, can you tell me if you ?,gr'ee, disagree
have something to add to Tori's ideag? » Or

In the process of drawing out studen; iy
ing, you will be generating evidence that both k
and the students can use to asses's their undg
standing and to identify next steps in Je ahing r

Strategy 6: Helping Students Ask
Effective Questions

Teacher talk is much more common in mogt Clags.
rooms than student talk. To manage their own |,y
ing, students have-to learn to identify what questiong
they have and articulate them. They need to realize
that learning means getting your questiong
answered. There are many ways to help studen,
ask effective questions. Two of the most com,
are teaching students about different kinds of que;
tions, so they can analyze their own questions ang
learn to ask better ones, and using question starter
All strategies to help students ask effective ques.
tions require that you give students practice at agk.
ing and answering their own questions.

To teach students about different kinds of
questions, you need to develop a shared lap-
guage. Even young children can learn the differ-
ence between “in the book” and “in my head”
questions. These are the two main categories in
the Question-Answer Relationships (QAR)
scheme (Raphael & Au, 2005). “In the book ques-
tions” are literal questions whose answer can be
found in the text, while “in my head” questions
require inferences from the text or connections
from one’s own life and experiences. “In the
book” questions can be further subdivided into
“right there” and “think and search” questions,
depending on whether the answer is in one loca-
tion or must be compiled from several places in
the text. “In my head” questions can be further
subdivided into “author and me” questions that
require inferences or connections to textual ele-
ments and “on my own” questions about st
dents’ backgrounds with topics or themes that do
not require textual connections (for example, I 4
story about a dog, an “on my own” questiot
might be, “Who can tell me about their dog?”) q

Some teachers teach students about open an
closed questions. Open questions have the p055_1b ]
ity of multiple good answers. Closed questio™
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pave one right answer or set of rj
jents’ responses to (?ther students’ Open questions
genefate deeper evidence about student under-
8 anding that can go further in informing students’
hinking about where they are going, what they
already know, and what they should dg next.
When students know about different kinds of
uestions, they can be coached to agk more open-
ended questions that require thinking and give
petter evide.nce of their understanding than
closed questions. Having a shared language to
describe the questions helps in this process. Below
s an example of using students’ understandin

of question types to ask effective questions ang
demonstrate their thinking

ght answers, S,

Example

Helping Students Ask Effective Questions

A high school social studies teacher taught his stu-
dents about open and closed questions, Then, each
time he assigned a textbook chapter for students to
read, he did not assign the questions at the end of the
chapter. Rather, he asked students to write five open
and five closed questions about the text and answer
them. He asked that students focus their guestions on
what they thought were the most important concepts,
events, or people in the chapter (as Opposed to ques-
tions about the first five facts in the chapter, for exam-
ple). Students became more involved in the reading,
were eager to find out what other students would say
in answer to their questions, and in the process both
students and teacher received evidence about stu-
dents’ understanding and application of concepts.

Some teachers we have known are very cre-
ative in their use of student questioning. One ele-
mentary teacher had students write six
open-ended questions about a story they had
read and write them on a paper pattern that,
when cut out and folded, formed a cube (like a
big dice). Students rolled their cubes and asked
each other the questions that landed face-up. In
this process, students shared their understanding
of the story, and both the teacher and students got
lots of evidence of what that understanding was.
This same strategy could be used for understand-
ing nonfiction texts, for example articles and
chapters in science or social studies as well.

LEARNING PROGRESSIONS

E’fPEfience or study will teach you the common
Misconceptions your students are likely to have

along the way as they learn a particular concept.
Knowing these, you will be able to more mean-
ingfully evaluate performance levels and suggest
next steps. Learning progressions are develop-
mental sequences that describe typical progress
in understanding or skill in a particular domain
(Gong, 2008; Heritage, 2008; Hess, 2007).

Formative assessment works best when it is
used in the context of a continuum, a vertical
“picture” of what it means to learn or progress in
a domain, This concept is very different from the
approach to learning goals and objectives taken
by most state standards and most curriculum
materials (Heritage, 2008). A learning progression
maps student progress in learning, not in accom-
plishing the teaching- and activity-based “goals”
that sometimes form the learning aims for lessons
or units of instruction.

Different researchers have taken slightly differ-
ent approaches to learning progressions. Forster
and Masters (2004) used progress maps that
described typical growth in an area of learning,
which can be used by both classroom teachers and
system evaluators to situate student learning on a
continuum based in classroom instructional work.
Wilson and Draney (2004) described a system of
progress variables—specific understandings and
skills at a level of detail appropriate for classroom—
that could be aggregated to the more general
descriptions required for judgment of achievement
of a state standard or curriculum goal.

An example of a learning progression in read-
ing and writing is found at the website for the
New Zealand Ministry of Education (http://
literacyprogressions.tki.org.nz/). Others have
made more specific learning progress variables,
for example, in understanding forces and motions
(Wilson & Draney, 2004). Learning progressions
have been developed more in some curriculum
areas than in others.

A major insight for formative assessment that
learning progressions have given us is to focus on
the “big picture” of learning, viewing students’
work as points along a developmental contin-
uum. This process will help remove the blinders
that can come with focusing too narrowly on stu-
dents’ successes or difficulties with a particular
lesson activity, which is a real issue for classroom
teachers whose instruction is, by definition, activ-
ity oriented.

Find a learning progression in your area, or
construct a draft of one with colleagues, and see

Scanned with CamScanner



150  PARTTWO = Crafting and

dents in this way helps
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give

how mapping your stu
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1, when {rying to

back. Many teachers finc : !
feedback, that identifying what’s wrong with a
: o . 3 . 5
student’s work and suggesting how to ﬁx.ﬂ comes
asier than identifying strengths in a stu-
how to build on

much e ;
dent’s work and suggesting :
progression approach

them. Using a learning . .
helps you see good work done in an assignment

as more than an end of the road.

A COHERENT ASSESSMENT SYSTEM
Learning targets are the hub that connects

e assignments (which in embodying the learning
targets serve to communicate them to students
and to afford practice on them),

& teacher formative feedback and student self-

assessment (which apprise the student of
where he stands in relation to the learning tar-

gets and what he should do next),

g summative assessment (which evaluates the
results of student efforts against the learning
targets), and

m scoring criteria (which form the basis for
teacher feedback and student self-assessment,
and also can express the results of assessment
in a symbol system designed to describe qual-
ity levels on the learning targets).

We have discussed the importance of assess-
ments and scoring criteria matching learning tar-
gets, at both the content and cognitive levels, as a
validity issue. The same principle of alignment
holds for any classroom assignment, what we
have called performances of understanding. Stu-
dents will interpret what you ask them to “do”
(their assignments) as what you want them to

learn. Thus, all assignments, not just assessments,
must embody the learning targets.
So, for example, if the learning target is for
stufients to write descriptive paragraphs, the
assignments should include practice writing
descriptive paragraphs. Formative feedback on
these‘sh'ould be based on your criteria for “good”
descnptlv'e paragraphs. Students should have the
opportunity to use the feedback. Finally, they
write a descriptive paragraph that is graded
according to those same criteria,
Formative assessments give you information
about how long to “form” and when to “sum.”

Using Classroom Assessments

When students’ work gets close to the L
target, they are ready to demonstrate ai"‘l‘f}\ing
ment on summative assessment, Students ey
formative assessments show fhey don'twh%e
more practice, when classmates sti]] do need
enrichment work related to the 1eaming; can g,
use their time for some other work, AT iy

SYSTEMATIC RECORD KEEPING

Keep records of the important results of formay
assessment, not for grading, but to keep yOua five
organized. For example, you should kngy, stelf
sort of feedback you have given, over time ¢
student on a particular skill (e.g., Writing)' \?a
can design your own class, individual, or éroou
record-keeping sheets for specific Purposes, YI(;
may wish to use a computer spreadsheet or datau
base program. Or your school may choose t, sub:
scribe to a formative assessment system (e.g L5
Tracker, http://www.learningsciences.con,
lsitracker/) that stores learning targets and gy.
cess criteria keyed to standards, record studey
achievement at the lesson level based on a varjet,
of evidence, and produce summary reports for
lessons, units, and students.

Keeping records will help ensure that you are
systematic and have an opportunity to observe a
students on all the behaviors or skills you haye
decided are important. You will be able to see for
which students you have observed target behav-
iors or skills and make a point to observe the restof
them. Also, making notes will result in more com-
plete and organized information than if you relied
on your memory. Use patterns of observations to
decide what each student needs, or what the group
needs. If no natural opportunity to observe a skdl
presents itself, you may have to create one.

How many observations you want to s&
before you identify a pattern or draw conclusions
will vary. For example, a kindergarten teacl}eé

might want to make sure she observes each
ve different

holding a pencil correctly at least fi
nught want
de cor

times, A high school biology teacher mig!
to observe each student preparing a sli

rectly at least twice.

MyLab Education Self-Check 7.2

MyLab Education Application Exercises 7.2:
(2 exercises) Analyzing Formative
Assessment Episodes
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CONCLUSION

This chapter has descril?ed diagnostic and formative
assessment, poth of which help inform teacher plan-
ing. Formative assessment should be directly helpful
to students as well as teachers. It should help them
Jecide about what and 1'1ow to study, how to approach

roblems and otlller assignments, and how to develop
Jearning strategies that work for them. In the next
chapter, we focus on feedback, one of the most power-
ful formative assessment strategies,

EXERCISES

1. For a subject you teach or plan to teach, craft a
diagnostic assessment procedure for Approaches 1,
2,3, and 4. If there is time, try each approach with
students who are experiencing learning difficul-
ties. Revise your assessment procedure based on
these student trials. Share the final versions of your
assessment procedures with others in your course,

2. Eachof these statements describes an instructional
decision-making situation. Read each statement
and decide the approach(es) to diagnostic assess-
ment that may provide needed information.

a. Ateacher wonders whether Larissa missed sev-
eral arithmetic story problems because she
doesn’t know her number facts.

b. Trinh missed several addition computational
problems involving mixed decimal fractions.
His teacher wonders whether Trinh is counting
the number of decimal places in each addend
and using this count as the basis for placing the
decimal point in the final answer.

¢. Lou missed several whole-number arithmetic
problems involving carrying (regrouping). His
teacher wonders whether Lou has not remem-
bered to add his “carries” to the sum of the dig-
its in the next column.

d. Janet is a slow reader who frequently misses
comprehension questions following a passage.
Her teacher wonders whether Janet has reading
reversals that cause her to misread some words
in the passage.

3. For each of the following assessment activities,
identify at least one formative use for the informa-
tion the teacher will get from it. You may use
Figure 7.5 to help you.

a. Students set a “help” button on their desk to let
the teacher know they’re having trouble during
math practice. )

b. Students get together in pairs to read and cri-
tique each others’ reports on a planet.

c. Students write new vocabulary words on flash
cards and use a recipe box to file words into
three categories: “know cold,” “know most of
the time,” and “don’t know.”

d. At the end of each social studies class, students
write “one question I still have” ona 3 x5 card
and turn it in as their “ticket” out of class.

Identify the formative assessment strategy in use

in each of the following assessment activities.

a. An elementary math teacher shows her stu-
dents a box and says, “You already know how
to find the area of each of the sides of the bo>'c.
Today we will learn to find how much space is
available inside the box. That is called volume.
You will know you can do it when you can find
the volume of boxes of different sizes.”

b. Elementary students use a rubric for oral
expression in reading. Each day for a week,
they mark their level of oral expression, in their
own judgment and as measured by the rubric,
in order to get ready for a graded assessment on
oral expression the following week.

c. A high school civics teacher asks her class,
“Who do you think is going to win the mayoral
election?” She asks students to explain their
reasoning and respond to their classmates’
arguments. She listens to the student discussion
and decides the students understand very well
the effects of the media on elections and need
some work on understanding the effects of local
history and politics on elections.

d. A high school science teacher has students
design laboratory tests to compare the proper-
ties of water samples from different sources. He
asks them to brainstorm a list of chemical and
physical properties that they think might differ
among the samples, turn them into questions
(e.g., “How does the electrical connectivity of
these samples compare?”), and then decide

which ones they will test and what they expect
to learn from doing it.
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