Extension PD #2

Diagnostic Assessment Data: Error Analysis

eadiness |
ndividual _

eaching /of
upporting|




Agenda

Overview of Error Analysis

Understanding Diagnostic Assessment Data



Agenda

[Rleadiness
ndividual
Ilgebra
'T|eaching /of
S|upporting \

Understanding Diagnostic Assessment Data



Understanding Diagnostic Data

eadiness
ndividual
lgebra
eaching/of
upporting \

eDiagnostic data is eHypothesis guides
collected eThis data is used to decision-making and

formulate a hypothesis actions to improve
about what the student is instructional supports for

struggling with as well as student
areas of strength
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Overview of Error Analysis
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Error Analysis: An Overview

O

What is error analysis?

* Diagnostic error analysis is a process of reviewing a student’s work
and looking for steps a student can perform correctly and patterns
of errors.

* Involves the analysis of student errors on a worksheet, test, or
other measure of student mathematics knowledge and
understanding



Error Analysis: An Overview

[Rleadiness
ndividual
Ilgebra
[Tleaching /of
S|upporting \

* When errors are consistently made, it can indicate misunderstanding
of mathematics concept or operation.

* By analyzing these errors, we can obtain information about types
of errors

* Three main types of errors include:
* Factual errors
* Conceptual errors
* Procedural errors
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Step 3- Determine
reasons for errors

Step 4- Use the data
to address error
patterns

e Decide what type of
instructional strategy will

. e Find out why the student best address a student’s
Step 2 - Identify error is making these errors skill deficits or
patterns misunderstandings.
Step 1- Collect data ® Review the student’s
solutions, looking for
e Ask the student to consistent error patterns
complete at least 3 to 5 (e.g., errors involving
problems of the same regrouping).

type (e.g., multi-digit
multiplication).

(Brown et al., 2016)



Scoring

/

Typically, addition, subtraction,
and multiplication problems
should be scored from RIGHT
to LEFT. By scoring from right

to left, the teacher will be sure
to note incorrect digits in the

place value columns

—

Division problems should be
scored LEFT to RIGHT

>
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If the student is not using a

traditional algorithm to arrive
at a solution, but instead using
a partial algorithm (e.g.,

partial sums, partial products)
then addition, subtraction,
multiplication, and division
problems should be scored

from LEFT to RIGHT

—>
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Common Error Types

O

Procedural
Errors
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Common Error Types

Factual Error

Examples

Has not mastered basic number facts:
The student does not know basic
mathematics facts and makes errors
when adding, subtracting, multiplying,
or dividing single-digit numbers.

Misidentifies signs

2 x 3 = 5 (The student identifies the multiplication
sign as an addition sign.)

8 + 4 = 4 (The student identifies the division sign
as a minus sign.)

Misidentifies digits

The student identifies a 5 as a 2.

Makes counting errors

1,2,3,4,5,7,8, 9 (The student skips 6.)

Does not know mathematical terms
(vocabulary)

The student does not understand the meaning of
terms such as numerator, denominaror, greatest
common factor, least common multiple, or
circumference.

Does not know mathematical formulas

The student does not know the
formula for calculating the area
of a circle.
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Common Error Types
 ProceduralEmor |  Examples |

Regrouping Errors

Forgetting to regroup: The.student F.org‘ets to 77 The s}tudent added 7 + 4 correctly but
Procedural errors zg:?;cp;“%c?rry] when adding, multiplying, or + 54 i\lr?:t:t;ﬁ?;?p one group of 10 to the
occur when 28] G310 rom e rons colam bt o
students ) b rmbe nos )
misu nd ersta nd 56 CAc;::lr'nr:-u|tip|ying 2 x 6, the student fails
What ste pS or x 2 ::n;eg;cl):rﬁnc-me group of 10 from the
procedures are e e e mntad o | — 21
required to solve eiming oot epwefors Albougi ot | 204 Tre sodont added et o
a problem coch derty e o i

are suppose to add, or vice versa. However,
students might also perform other incorrect
operations, such as multiplying instead of

adding.




Common Error Types

Procedural errors
occur when
students
misunderstand
what steps or
procedures are
required to solve
a problem

Fraction Errors

Failure to find common denominator when
adding and subtracting fractions

Failure to invert and then multiply when
dividing fractions

Failure to change the denominator in multiplying
fractions

Incorrectly converting a mixed number to an
improper fraction
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The student added the
numerators and then the
denominators without
finding the common
denominator.

The student did not
invert the 2 to 2 before
multiplying to get the
correct answer of 4 .

The student did not multiply
the denominatojs to get the
correct answer.

To find the numerator, the
studentadded 2 + 1 + 1 to
get 4, instead of following
the correct procedure ( 2 x

1+1=3).
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Procedural errors

OCCUr Wh en Decimal Errors
Not aligning decimal points when adding or The student did not align the decimal
StUd ents subtracting: The student aligns the numbers points to show digits in like places. In
. without regard to where the decimal is located. this case, .4 and .2 are in the tenths
MISu nd ersta nd place and should be aligned.
Not placing decimal in appropriate place when 4| As with adding or subtracting, the
what ste PS Or mu|ﬁ'::|yinggor dividing: TIT1Pe sﬁ:dent ':Joes not .2 | student c:|'|gnsgthe decimal pc?in’r in the
count and add the number of decimal places in .8 | product with the decimal points in the
prOC@d ures are each factor fo determine the number of decimal factors. The student did not count and
. places in the product. add the number of decimal places in
requl red to solve Note: This could also be a conceptual error each factor to determine the number

related to place value. of decimal places in the product

a problem



Common Error Types

Conceptual errors
occur when a student
holds misconceptions
or lacks

unc
unc

dncG

erstanding of the
erlying principles
ideas related to a

given mathematical
problem
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Conceptual Error  Examples

Misunderstanding of place value:
The student doesn’t understand
place value and records the
answer so that the numbers are
not in the appropriate place
value position.

Write the following as a
number:

a) seventy-six
b) nine hundred seventy-
four

c) six thousand, six
hundred twenty-four

Student answer:
a) 76
b) 90074
c) 600060024

The student added all the numbers
together (6 + 7 + 4 = 17 ), not
understanding the values of the
ones and tens columns.

The student recorded the answer
with the

numbers reversed, disregarding the
appropriate place value position of
the numbers or digjits.

When expressing a number
beyond two digits, the student
does not have a conceptual
understanding of the pr?:lce value
position.
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Common Error Types

Conceptual Error cont.

Overgeneralization: Because of lack Regardless of whether the greater

of conceptual understanding, the number is in the minuend (top number)
student incorrectly applies rules or or subtrahend (bottom number,
knowledge to novel situations. the student always subfracts the

number that is less from the greater

Con ce ptu a I e rro rs ::;E,ir;i::_is done with single-digit
occur when a student Fachons e B e oot
200, 351 486 ' -
Ifrom smallest to understand ‘the relation between the
a . argest. f dits d inator; that
holds misconceptions % o o oo maon unate
N fractional parts.
351

or lacks =

200

u n C e rsta n d i n Of t h e Overspecialization: Because of lack of | Which of the The student chooses a because she

g conceptual understanding, the student | triangles below are  only associates a right triangle with
develops an overly narrow definition right triangles? those with the same orientation as a.
of a given concept or of when to i

underlying principles 2oy o e o1 lgorth. o
and ideas related to a W
given mathematical
problem

c) both

Student answer: a




Let’s Practice Together



Your Turn!

CloR ok
https://iris.peabody.vanderbilt.edu/module/dbi2/cresource/q2/p07/
or scan the QR code below.

"|'| ':| * Scroll to the bottom until you see the
E = E Activity Link in a purple box

* Complete the activity and check your
answers using the feedback link!
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Monitor Student Progress

Score Report for Zachary

Number of Zachary’s Zachary’s Skill
Items Per Skill Analysis
Long division 2 2
Convert to decimal
Convert to fraction
Multiplication with carrying
Addition of fractions
Subtraction of fractions
Multiplication of fractions
Division of fractions
Addition with decimals
Subtraction with decimals
Multiplication with decimals
Division with decimals

@® = Mastered

O =Partial Mastery What might be some
O = Not Mastered
other ways to track?

Error trackers can be a
helpful tool for
monitoring student skill
progress when errors
are identified!

O

2
 Divisionof fractions | 3 |
| Addition withdecimals | 1 |

2 | e |
7 e
2 | o
I U
¢ | o
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¢ | o |
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Wrap Up & Next Steps
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Questions?



Thank you!
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Erica Lembke Leanne Ketterlin Geller Sarah Powell
lembkee@missouri.edu lkgeller@smu.edu srpowell@austin.utexas.edu
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