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B

Assessment Purposes

m Measure knowledge

m Measure gain in knowledge

m Measure preparation (predict success)
m Sorting (Grading)

m Degree requirements (benchmarks)
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Eid
Curriculum, Assessment and Instruction
Curriculum Standards

Frameworks
«Syllabi
*Guides

*Blueprints

validity

*Benchmarks

%corre[ation

«Instructional style

*Objective tests

ePerformance assessments

*Print materials

«Portfolios

*Equipment

«Teacher Observations <:> «Facilities
*Group Activities a[ignment «Technology
<Program Evaluations «Community
Assessment/Evaluation System Instructional Program
3
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Concepts (Continued)

m Difficulty — (Percentage or proportion that
are successful on an item)
O Facility
O Difficulty

m Discrimination — (How well does the item
differentiate between students who
understand the subject and those who do
not?)
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Concepts

m Validity — how well the item measures
match the target construct. May be
qualified as:

o Construct
dContent (Face)
O Criterion Related

m Typically determined by a panel of experts
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GEE

Concepts (Continued)

m Reliability — can the results be replicated?

O Inter-rater (Do two or more raters agree on the score
for an item?)

O Test/Re-test (Will a student earn similar scores on
different administrations?)

O Internal Consistency

m Criterion referenced tests — have the students
met the “standard”
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Concepts (Continued)

m Latency — (How long do students take to
complete the test?)

m Equitable (Fair)
m Timed tests (Power tests)
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EE
Types of Analysis

m Traditional (difficulty, discrimination)

m Rasch Analysis (item difficulty is equated
to student ability)

m Cognitive Level (Bloom’s taxonomy
simplified: knowing, using, integrating)
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Initial Analysis

lem  Key RIC1 RIC2 RIC3 RICA Facility Difficulty Difficulty Estimate P
1 4 1 1 1 192 098 002 416 099
£ 1 189 4 1 0 097 003 345 097
1 4 5 1 10 179 092 008 241 092
6 1 173 12 9 1 089 o1 2,06 089
12 2 4 11 20 o 0.8 012 1.96 0.8
£ 4 45 18 49 8 043 057 030 043
17 2 6 i 3 12 038 062 049 039
2 1 72 103 10 10 037 063 054 038
45 4 80 2% 20 66 034 086 067 034
2 3 EY 6 60 % 031 069 081 031
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Initial Analysis

lem  Credit RICO RIC1 RIC2 Facility Discrimination Difficulty Estimate )

60 1 2 69 1 036 064 056 032

63 2 3 2 66 035 065 061 031

61 1 6 65 1 03 066 065 030

58 2 7 4 61 032 068 074 028

0 1 12 59 1 031 069 079 027

64 1 33 29 0 020 080 139 017

68 2 0 8 2 014 086 179 012

56 2 19 53 0 014 086 185 012

54 2 a a1 0 o1 089 214 009

55 1 59 12 1 007 093 256 006
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Difficulty Rankings

m Easier MC: 1, 39, 11, 6, 12
m More Difficult MC: 20, 46, 28, 17, 36
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Easier Multiple Choice
I Velocity is to speed as displacement is to

acceleration (3) momentun
time {4) distance
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Easier Multiple Choice

Base: vour answers to questions 39 and A0 on the
data table helow. The data table fists the eneray and
corresponding frequency of five photons.

Photon Energy (J) |Frequency (Hz)
A 6.63 « 1071° 1.00 = 1017
B 1.89 = 1017 3.00 = 10
C 3.49 < 107 5.26 = 10
o} 1.33 x 10720 2.00 = 10"
E 6.63 x 107% 1.00 = 108

39 Tn which pad of the electromagnetic spectrim

waonld phaton 12 be found?
(1) infrared (30 ultraviolet
(2] visible (4 xray
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[
Easier Multiple Choice
11 The work done in moving a block across a rough

surface and the heat energy gained l)_\-' the block
can hoth be measured in

(1) watts (3) newtons
(2) degrees (4) joules
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GEE

Easier Multiple Choice

6 The acceleration due to gravity on the surface of
planet X is 19.6 meters per second. If an object
on the surface of this planet weighs 980. new-
tons, the mass of the object is
(1) 50.0 |\'\L{ (3) 490.N
(2) 100. kg (4) 90SN
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Easier Multiple Choice

12 Two weightlilters, one 1.5 meters tall and one
2.0 meters tall, raise identical 50.-kilogram
masses above their heads. Compared to the
work done by the weightlifter who is 1.5 meters
tall. the work done by the weightlifter who is
2.0 meters tall is ’

(1) less
(2) greater
(3) the same

WNYPTA May 2005 J. Zawicki, M. Jabot 16

EE
More Difficult Multiple Choice

20 A mving eboctron bs deflected by tvo oppositely chang o s the disgrann bel
© ﬁ 5
The electrie ek between the plates is dirceted from
1A B 3 Ctald
2 B A 1) Mo
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More Difficult Multiple Choice

“ HV H\/ n L
A A A
2

i1} i2) (3) (4)
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More Difficult Multiple Choice

28 As a sound wave passes from water, where the
sl)w(l is 1.49 % 10% meters per second, into air,
the wave’s speed
(1) decreases and its frequency remains the

same

increases and its frequency remains the same

remains the same and its fre quency decreases

remains the same and its frequency increases
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EE
More Difficult Multiple Choice

17 A negatively charged plastic comb is brought
close to, but does not touch, a small piece of
paper. If the comb and the paper are attracted to
each other, the charge on the paper

may be ne gative or ne utral

may be pmltm or neutral

nmst he negative

must be positive
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GEE

More Difficult Multiple Choice

v constant nnlaamced fon
leration of th tis

Acceleration
Acceleration
Acceleration
Accoloration

Tme Time Time Time
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Easier Constructed Response

Farce Elangation
{nawtons) matars)
1.0
1.0
a0 100
50 1.30
60 1.50
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Easier Constructed Response

Base your answers to questions 63 and 64 on the
information below.

A physics class is to design an experiment to
determine the acceleration of a student on in-
line skates coasting straight down a gentle
incline. The incline has a constant slope. The
students have tape measures, traffie cones, and
stopwatches.

63 Describe a procedure to obtain the measure-
ments necessary for this experiment. [2]

WINTFIA widy 2uvd . awun, w. vavut o

GEE

Easier Constructed Response

T o e ut, a student applicd various

il measured e spring’s cor-

Force I Elongation
newtons) (maters)
0 0
10 [ 030
3.0 | 067
40 1.00
50 I 1.30
6.0 | 1.50
G O the gric provicded i gouer e
the data points for foree versus elon

61 Draw the best-6it line, |1

WNYPTA May 2005 J. Zawicki, M. Jabot 24




BB
Easier Constructed Response

55 A beam of light travels through medin X with
a speed of 180 x 10° meters per second.
Calculate the absolute index of refraction of
medium X. [Show all work, including the equa-
tion and substitution with units.] 2]
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Easier Constructed Response
70 Tt has been suggested that fire trucks be painted
yellow green mxr(ul(l f red. Using information

from t h(wmph exp slain the (l\mmlm Imnw
yellow-green paint. 1]
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More Difficult Constructed Response

Base: vour answers o questions 53 throngh 55 on
the information and g

raph bebow

Current vs. Potential Difference

Current (amperos)

Potential difference (volis)
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More Difficult Constructed Response

54 According to the graph, as the potential differ-
ence increased, the resistance of the lightbulb
(1) decreased
(2) increased
(3) changed, but there is not enough informa-

tion to know which way
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More Difficult Constructed Response

A student plucks a guitar string and the vibra-
tions produce a sovnd wave with a frequency of
650 hertz.

56 The sound wave produced can best be described
as a
(1) transverse wave ol constant amplitude
(2) longitudinal wave of constant frequency
(3) mechanical wave of varying frequency
(4) electromagnetic wave of varying wavelengths
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GEE

More Difficult Constructed Response

Base vour answers to questions 65 through 68 on
the information below.

The driver ol a car made an emergeney stop
on a straight horizontal road. The wheels locked
and the car skidded to a stop. The marks macde
by the rubber tires on the dry asphalt are 16
meters long, and the cars mass is 1200 kilo-
grams.

65 Assuming that energy is conserved, caleulate the
speed of the car before the brakes were applied.
[Show all work, including the equation and sub-

stitution with units.] [2]
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More Difficult Constructed Response

A physics class is to design an experiment to
determine the acceleration of a student on in-
line skates coasting straight down a gentle
incline. The incline has a constant slope. The
students have tape measures, traflic cones, and
stopwatches.

64 Indicate which equation(s) they should use to
determine the student’s acceleration. [1]
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|
Common Threads — Easier Iltems
m Graphing

m Using charts, tables, graphs
m Classification (vectors, scalars, ...)

WNYPTA May 2005 J. Zawicki, M. Jabot 32

GEE

Common Threads — More Difficult Items

m Mathematical relationships (Modeling)
O Direct
O Inverse
O Linear
O Exponential

m Electric, Magnetic, and Gravitational
Interactions; Fields (CSEM, Modeling, Castle,
Knight)

m Energy vs. Force (FCI, PET, Modeling)
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Next Steps

m Questions
m Implications for classrooms (program review)
m Additional Resources
O BSC: SCI685, Evaluation in Science Education
0O SUNY Fredonia: EDU503, Evaluation in the Schools

O SUNY Buffalo: LAI534, Measurement & Evaluation Of
Science Instruction

O STANYS 2004 Annual Conference, November 7-9, 2004
O Rochester Science Educator’s Conference
O NYSSELA Perspectives
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