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WORKSHOP GOALSWORKSHOP GOALSWORKSHOP GOALSWORKSHOP GOALS
By end of class be able toBy end of class be able to

IdentifyIdentify texttext suitablesuitable forfor writingwriting complexcomplex
reasoningreasoning items,items, suchsuch asas policies,policies,gg ,, p ,p ,
procedures,procedures, andand regulationsregulations

IdentifyIdentify thethe logiclogic withinwithin thethe texttextIdentifyIdentify thethe logiclogic withinwithin thethe texttext

WriteWrite testtest itemsitems basedbased onon thethe texttext thatthat
measuremeasure thethe abilityability toto interpretinterpret andand applyapplymeasuremeasure thethe abilityability toto interpretinterpret andand applyapply
complexcomplex systemssystems ofof rulesrules toto aa casecase

22



Wh t i C l R i ?Wh t i C l R i ?What is Complex Reasoning?What is Complex Reasoning?
TheThe testtest itemsitems wewe areare goinggoing toto looklook atat nownow areare intendedintended totoTheThe testtest itemsitems wewe areare goinggoing toto looklook atat nownow areare intendedintended toto
measuremeasure thethe coordinatedcoordinated useuse ofof multiplemultiple cognitivecognitive
processesprocesses..

InIn ourour previousprevious testtest itemsitems wewe werewere measuringmeasuring relativelyrelativelyInIn ourour previousprevious testtest items,items, wewe werewere measuringmeasuring relativelyrelatively
discretediscrete mentalmental processesprocesses:: thethe abilityability toto drawdraw correctcorrect
inferencesinferences basedbased eithereither onon thethe deductivedeductive oror inductiveinductive rulesrules
ofof inferenceinference..

OurOur earlierearlier testtest itemsitems dodo involveinvolve aa degreedegree ofof readingreading
comprehensioncomprehension andand interpretationinterpretation.. ButBut nownow wewe wantwant toto
measuremeasure thesethese abilitiesabilities moremore explicitlyexplicitly..p yp y

TheThe realreal lifelife tasktask thatthat thesethese exercisesexercises mostmost closelyclosely
resembleresemble isis thethe abilityability toto read,read, interpret,interpret, andand applyapply complexcomplex
rulesrules andand regulationregulation.. ForFor example,example, applyingapplying personnelpersonnel
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rulesrules andand regulationregulation.. ForFor example,example, applyingapplying personnelpersonnel
rulesrules oror accountingaccounting standardsstandards..



What’s Special about Complex What’s Special about Complex 
R i It ?R i It ?Reasoning Items?Reasoning Items?

Complex reasoning tests are realistic and holisticComplex reasoning tests are realistic and holisticComplex reasoning tests are realistic and holisticComplex reasoning tests are realistic and holistic

RequireRequire thethe exerciseexercise ofof aa numbernumber ofof differentdifferent mentalmental skillsskills inin orderorder
toto breakbreak thethe problemproblem down,down, andand stillstill othersothers toto finallyfinally solvesolve itit

MoreMore closelyclosely approximatesapproximates realreal worldworld problemproblem solvingsolving

MuchMuch inin commoncommon withwith mathmath wordword problemsproblems:: breakbreak downdown aa
complexcomplex problemproblem intointo severalseveral simplersimpler problemproblem solvingsolving exercisesexercises

AlsoAlso resemblesresembles readingreading comprehensioncomprehension problemsproblems.. ButBut
distinguisheddistinguished inin severalseveral importantimportant respectsrespects::

–– ReadingReading comprehensioncomprehension measuresmeasures thethe abilityability toto graspgrasp contentcontent
InIn complexcomplex reasoningreasoning questionsquestions graspinggrasping thethe contentcontent isis justjust thethe–– InIn complexcomplex reasoningreasoning questions,questions, graspinggrasping thethe contentcontent isis justjust thethe
beginningbeginning ofof thethe seriesseries ofof mentalmental exercisesexercises requiredrequired
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READING COMPREHENSIONREADING COMPREHENSION

COMPLEX REASONING FROM OUR PAST
READING COMPREHENSIONREADING COMPREHENSION

_____________________________________________________________________
Fascinating historic sites await you in historical Hyde Park, New York. 
I ddi i h F D R l H d El R l ' V l KillIn addition to the F.D. Roosevelt Home and Eleanor Roosevelt's Val-Kill 
Estate, the Little Red School House and stately mansions of the 
Vanderbilt and Mill families can delight any visitor. 

R ti f ll ki d d bilit l l i il bl t th t 'Recreation of all kinds and ability levels is available at the town's 
parks, and golf courses. Hyde Park also boasts a roller-skating rink, a 
drive in movie theatre and local diners.
_______________________________________________________________

1.  What was Eleanor Roosevelt's home called?1.  What was Eleanor Roosevelt's home called?

_______________________________________________________________

A.  Val KilA.  Val Kil
B.  Eleanor’s InnB.  Eleanor’s Inn
C.  Stony KillC.  Stony Kill
D Roosevelt EstateD Roosevelt Estate
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D.  Roosevelt EstateD.  Roosevelt Estate



COMPLEX REASONING FROM OUR PASTCOMPLEX REASONING FROM OUR PAST
MATHEMATICAL WORD PROBLEMS

Suppose a water tank in the shape of a right Suppose a water tank in the shape of a right 
circular cylinder is thirty feet long and eight circular cylinder is thirty feet long and eight y y g gy y g g
feet in diameter. feet in diameter. 
How much sheet metal was used in its How much sheet metal was used in its 

construction?construction?
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COMPLEX REASONING FROM OUR PASTCOMPLEX REASONING FROM OUR PAST
MATHEMATICAL WORD PROBLEMS

AnAn executiveexecutive drovedrove fromfrom homehome atat anan averageaverage speedspeed ofof

MATHEMATICAL WORD PROBLEMS

AnAn executiveexecutive drovedrove fromfrom homehome atat anan averageaverage speedspeed ofof
3030 mphmph toto anan airportairport wherewhere aa helicopterhelicopter waswas waitingwaiting..
TheThe executiveexecutive boardedboarded thethe helicopterhelicopter andand flewflew toto thethe
corporatecorporate officesoffices atat anan averageaverage speedspeed ofof 6060 mphmph.. TheThe
entireentire distancedistance waswas 150150 milesmiles;; thethe entireentire triptrip tooktook
threethree hourshours..threethree hourshours..
FindFind thethe distancedistance fromfrom thethe airportairport toto thethe corporatecorporate

officesoffices..
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The Complex Steps ofThe Complex Steps of
COMPLEX REASONINGCOMPLEX REASONINGCOMPLEX REASONINGCOMPLEX REASONING

Read and comprehend the textRead and comprehend the text
Identify rules within the textIdentify rules within the textIdentify rules within the textIdentify rules within the text
“Abstract” those rules from the text“Abstract” those rules from the text
Apply the rules to a particular caseApply the rules to a particular caseApply the rules to a particular caseApply the rules to a particular case
Draw inferences based on application Draw inferences based on application 
f l i l lf l i l lof multiple rulesof multiple rules
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EXAMPLE TEST QUESTIONEXAMPLE TEST QUESTION
TEXTTEXTTEXTTEXT

__________________________________________________________________________________________________________________________

Section 5108. RegistrationSection 5108. Registration
PERSONS REQUIRED TO FILE:PERSONS REQUIRED TO FILE:SO S QU OSO S QU O

(1) If a person has a class C  license, that person must file a registration statement with (1) If a person has a class C  license, that person must file a registration statement with 
the Secretary of Transportation if the person is transporting in commerce any of the the Secretary of Transportation if the person is transporting in commerce any of the 
following:following:
(A) radioactive material.(A) radioactive material.(A) radioactive material.(A) radioactive material.
(B) shipment of a class A or B explosive in a motor vehicle, rail car, or transport (B) shipment of a class A or B explosive in a motor vehicle, rail car, or transport 
container if that shipment is more than 25 kilograms.container if that shipment is more than 25 kilograms.
(C) more than one liter of a hazardous material designated as extremely toxic by (C) more than one liter of a hazardous material designated as extremely toxic by 
inhalation.inhalation.
(D) hazardous material in a bulk packaging, container, or tank, if the bulk(D) hazardous material in a bulk packaging, container, or tank, if the bulk(D) hazardous material in a bulk packaging, container, or tank, if the bulk (D) hazardous material in a bulk packaging, container, or tank, if the bulk 
packaging, container, or tank has a capacity of at least 3,500 gallons or more than packaging, container, or tank has a capacity of at least 3,500 gallons or more than 
468 cubic feet.468 cubic feet.
(E) a shipment of a class of hazardous material for which placarding of a vehicle, rail (E) a shipment of a class of hazardous material for which placarding of a vehicle, rail 
car, or freight container is required, if that shipment is of at least 5,000 pounds.car, or freight container is required, if that shipment is of at least 5,000 pounds.

(2) If radioactive material is being transported it must be transported in type A(2) If radioactive material is being transported it must be transported in type A--3 tanks.   3 tanks.   
If a type AIf a type A--1, A1, A--2, or A2, or A--3 tanks is carrying in excess of 1000 lbs cargo, that cargo 3 tanks is carrying in excess of 1000 lbs cargo, that cargo 
must be registered with the Department of the Interior.”must be registered with the Department of the Interior.”
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EXAMPLE TEST QUESTIONEXAMPLE TEST QUESTION
QuestionQuestion

__________________________________________________________________________________________________
1 W i f f h b h1 W i f f h b h

QuestionQuestion

1.  We can infer from the above passage that:1.  We can infer from the above passage that:

A.A. Some persons transporting radioactive material in Some persons transporting radioactive material in 
commerce need not file a registration statement with thecommerce need not file a registration statement with thecommerce need not file a registration statement with the commerce need not file a registration statement with the 
Secretary of Transportation.Secretary of Transportation.

B.B. All persons transporting less than 25 kilograms of a class A All persons transporting less than 25 kilograms of a class A 
or B explosive in a motor vehicle must file a registration or B explosive in a motor vehicle must file a registration p gp g
statement with the Secretary of Transportation.statement with the Secretary of Transportation.

C.C. All persons transporting in commerce a package of more All persons transporting in commerce a package of more 
than 1 liter of hazardous material designated as extremely than 1 liter of hazardous material designated as extremely 
t i b i h l ti t fil i t ti t t t itht i b i h l ti t fil i t ti t t t ithtoxic by inhalation must file a registration statement with toxic by inhalation must file a registration statement with 
the Secretary of Transportation.the Secretary of Transportation.

D.D. No transportation of class A explosives require filing a No transportation of class A explosives require filing a 
registration statement with the Secretary ofregistration statement with the Secretary of

1010

registration statement with the Secretary of registration statement with the Secretary of 
Transportation.Transportation.



EXAMPLE TEST QUESTIONEXAMPLE TEST QUESTION
QuestionQuestion

__________________________________________________________________________________________________
2 W i f f th b th t2 W i f f th b th t2.  We can infer from the above passage that:2.  We can infer from the above passage that:

A.A. If transporting hazardous material in bulk packaging with a If transporting hazardous material in bulk packaging with a 
capacity of 1000 gallons a registration statement with thecapacity of 1000 gallons a registration statement with thecapacity of 1000 gallons, a registration statement with the capacity of 1000 gallons, a registration statement with the 
Secretary of Transportation must be filed.Secretary of Transportation must be filed.

B.B. All radioactive materials being transported must be All radioactive materials being transported must be 
i t d ith th D t t f th I t ii t d ith th D t t f th I t iregistered with the Department of the Interior.registered with the Department of the Interior.

C.C. Only type AOnly type A--3 tanks carrying in excess of 1000 lbs must be 3 tanks carrying in excess of 1000 lbs must be 
registered with the Department of the Interior.registered with the Department of the Interior.

D.D. If transporting in excess of 1000 lbs of radioactive If transporting in excess of 1000 lbs of radioactive 
material, the cargo must be registered with the material, the cargo must be registered with the 
Department of the Interior.Department of the Interior.

1111

pp



EXAMPLE TEST QUESTIONEXAMPLE TEST QUESTION
QuestionQuestion

__________________________________________________________________________________________________
1 W i f f h b h1 W i f f h b h

QuestionQuestion

1.  We can infer from the above passage that:1.  We can infer from the above passage that:

A.A. Some persons transporting radioactive material in Some persons transporting radioactive material in 
commerce need not file a registration statement with thecommerce need not file a registration statement with thecommerce need not file a registration statement with the commerce need not file a registration statement with the 
Secretary of Transportation.Secretary of Transportation.

B.B. All persons transporting less than 25 kilograms of a class A All persons transporting less than 25 kilograms of a class A 
or B explosive in a motor vehicle must file a registration or B explosive in a motor vehicle must file a registration p gp g
statement with the Secretary of Transportation.statement with the Secretary of Transportation.

C.C. All persons transporting in commerce a package of more All persons transporting in commerce a package of more 
than 1 liter of hazardous material designated as extremely than 1 liter of hazardous material designated as extremely 
t i b i h l ti t fil i t ti t t t itht i b i h l ti t fil i t ti t t t ithtoxic by inhalation must file a registration statement with toxic by inhalation must file a registration statement with 
the Secretary of Transportation.the Secretary of Transportation.

D.D. No transportation of class A explosives require filing a No transportation of class A explosives require filing a 
registration statement with the Secretary ofregistration statement with the Secretary of
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registration statement with the Secretary of registration statement with the Secretary of 
Transportation.Transportation.



EXAMPLE TEST QUESTIONEXAMPLE TEST QUESTION
QuestionQuestion

__________________________________________________________________________________________________
2 W i f f th b th t2 W i f f th b th t2.  We can infer from the above passage that:2.  We can infer from the above passage that:

A.A. If transporting hazardous material in bulk packaging with a If transporting hazardous material in bulk packaging with a 
capacity of 1000 gallons a registration statement with thecapacity of 1000 gallons a registration statement with thecapacity of 1000 gallons, a registration statement with the capacity of 1000 gallons, a registration statement with the 
Secretary of Transportation must be filed.Secretary of Transportation must be filed.

B.B. All radioactive materials being transported must be All radioactive materials being transported must be 
i t d ith th D t t f th I t ii t d ith th D t t f th I t iregistered with the Department of the Interior.registered with the Department of the Interior.

C.C. Only type AOnly type A--3 tanks carrying in excess of 1000 lbs must be 3 tanks carrying in excess of 1000 lbs must be 
registered with the Department of the Interior.registered with the Department of the Interior.

D.D. If transporting in excess of 1000 lbs of radioactive If transporting in excess of 1000 lbs of radioactive 
material, the cargo must be registered with the material, the cargo must be registered with the 
Department of the Interior.Department of the Interior.
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DESIGNING TEST QUESTIONSDESIGNING TEST QUESTIONS
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Designing Test QuestionsDesigning Test Questions
The ProcessThe Process

Identifying the logicIdentifying the logicIdentifying the logicIdentifying the logic
Find the logical connective, such as Find the logical connective, such as 
If…Then, Or, AndIf…Then, Or, And
Identify the propositionsIdentify the propositions based on logical based on logical 
connectivesconnectives
S l t th ti t l t t fS l t th ti t l t t fSelect three connectives, at least two of Select three connectives, at least two of 
them conditionals, that will form the basis of them conditionals, that will form the basis of 
your test questionsyour test questionsy qy q
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IDENTIFYING THE LOGICIDENTIFYING THE LOGIC
After September 30, 1993, a corporation may After September 30, 1993, a corporation may 
transport crude oil only if that corporation has a transport crude oil only if that corporation has a 

t b i l th tt b i l th tcurrent business plan that: current business plan that: 

–– Sets forth the manner of response to discharges that Sets forth the manner of response to discharges that 
may occur during transportation, may occur during transportation, andand

–– Takes into account the maximum potential discharge of Takes into account the maximum potential discharge of 
the contents from the packaging, the contents from the packaging, andand

–– Identifies the appropriate persons and agencies to be Identifies the appropriate persons and agencies to be 
contacted in the event of such a dischargecontacted in the event of such a dischargecontacted in the event of such a discharge.contacted in the event of such a discharge.

After February 18, 1993, a corporation may After February 18, 1993, a corporation may 
transport crude oil in a quantity greater than transport crude oil in a quantity greater than 
1 000 barrels (42 000 gallons) only if that1 000 barrels (42 000 gallons) only if that1,000 barrels (42,000 gallons) only if that 1,000 barrels (42,000 gallons) only if that 
corporation has a current business plan that: corporation has a current business plan that: 

–– Identifies the qualified individual having full authority to Identifies the qualified individual having full authority to 
l ll l
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implement removal actionsimplement removal actions



IDENTIFYING THE LOGICIDENTIFYING THE LOGIC

After September 30, 1993,After September 30, 1993, a a 
corporation may transport crude oil only ifcorporation may transport crude oil only ifcorporation may transport crude oil only if corporation may transport crude oil only if 
that corporation has a current business that corporation has a current business 
plan that: plan that: pp
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IDENTIFYING THE LOGICIDENTIFYING THE LOGIC

If after September 30, 1993,If after September 30, 1993, thenthen a a 
ti t t d ilti t t d il llcorporation may transport crude oil corporation may transport crude oil only only 

ifif that corporation has a current business that corporation has a current business 
plan that:plan that:plan that: plan that: 

Sets forth the manner of response to discharges that may occur 
during transportation andduring transportation, and
Takes into account the maximum potential discharge of the 
contents from the packaging, and
Id tifi th i t d i t b t t d iIdentifies the appropriate persons and agencies to be contacted in 
the event of such a discharge.
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IDENTIFYING THE LOGICIDENTIFYING THE LOGIC
If after September 30, 1993, then a corporation If after September 30, 1993, then a corporation 
may transport crude oil only if that corporation may transport crude oil only if that corporation 
h t b i l th th t b i l th thas a current business plan that: has a current business plan that: 

–– Sets forth the manner of response to discharges that Sets forth the manner of response to discharges that 
may occur during transportation, may occur during transportation, andand

–– Takes into account the maximum potential discharge of Takes into account the maximum potential discharge of 
the contents from the packaging, the contents from the packaging, andand

–– Identifies the appropriate persons and agencies to be Identifies the appropriate persons and agencies to be 
contacted in the event of such a dischargecontacted in the event of such a dischargecontacted in the event of such a discharge.contacted in the event of such a discharge.

After February 18, 1993, a corporation may After February 18, 1993, a corporation may 
transport crude oil in a quantity greater than transport crude oil in a quantity greater than 
1 000 barrels (42 000 gallons) only if that1 000 barrels (42 000 gallons) only if that1,000 barrels (42,000 gallons) only if that 1,000 barrels (42,000 gallons) only if that 
corporation has a current business plan that: corporation has a current business plan that: 

–– Identifies the qualified individual having full authority to Identifies the qualified individual having full authority to 
l ll l
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implement removal actionsimplement removal actions



IDENTIFYING THE LOGICIDENTIFYING THE LOGIC

After February 18, 1993, a corporation may After February 18, 1993, a corporation may 
t t d il i tit t tht t d il i tit t thtransport crude oil in a quantity greater than transport crude oil in a quantity greater than 
1,000 barrels (42,000 gallons) only if that 1,000 barrels (42,000 gallons) only if that 

corporation has a current business plan that:corporation has a current business plan that:corporation has a current business plan that:corporation has a current business plan that:

–– Identifies the qualified individual having full authority to Identifies the qualified individual having full authority to 
implement removal actionsimplement removal actionsimplement removal actionsimplement removal actions
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IDENTIFYING THE LOGICIDENTIFYING THE LOGICIDENTIFYING THE LOGICIDENTIFYING THE LOGIC

If ft F b 18 1993 th tiIf after February 18, 1993, then a corporation may 
transport crude oil in a quantity greater than 1,000 
barrels (42,000 gallons) only if that corporation has a ( , g ) y p
current business plan that:
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IDENTIFYING THE LOGICIDENTIFYING THE LOGICIDENTIFYING THE LOGICIDENTIFYING THE LOGIC

If ft F b 18 1993 th tiIf after February 18, 1993, then a corporation may 
transport crude oil in a quantity greater than 1,000 
barrels (42,000 gallons) only if that corporation has a ( , g ) y p
current business plan that:

Identifies the qualified individual having full authority to implement 
removal actionsremoval actions
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Selecting ConnectivesSelecting Connectives
If after September 30, 1993, thenIf after September 30, 1993, then a corporation a corporation 
may transport crude oil may transport crude oil only ifonly if that corporation that corporation 
h t b i l th th t b i l th thas a current business plan that: has a current business plan that: 

–– Sets forth the manner of response to discharges that Sets forth the manner of response to discharges that 
may occur during transportation, may occur during transportation, andand

–– Takes into account the maximum potential discharge of Takes into account the maximum potential discharge of 
the contents from the packaging, the contents from the packaging, andand

–– Identifies the appropriate persons and agencies to be Identifies the appropriate persons and agencies to be 
contacted in the event of such a dischargecontacted in the event of such a dischargecontacted in the event of such a discharge.contacted in the event of such a discharge.

If after February 18, 1993, thenIf after February 18, 1993, then a corporation a corporation 
may transport crude oil in a quantity greater than may transport crude oil in a quantity greater than 
1 000 barrels (42 000 gallons)1 000 barrels (42 000 gallons) only ifonly if thatthat1,000 barrels (42,000 gallons) 1,000 barrels (42,000 gallons) only ifonly if that that 
corporation has a current business plan that: corporation has a current business plan that: 

–– Identifies the qualified individual having full authority to Identifies the qualified individual having full authority to 
l ll l
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Selecting ConnectivesSelecting ConnectivesSelecting ConnectivesSelecting Connectives
Corporation Q has a Corporation Q has a current business plancurrent business planCo po at o Q as aCo po at o Q as a cu e t bus ess p acu e t bus ess p a
that that 

identifies the qualified individual havingidentifies the qualified individual havingidentifies the qualified individual having identifies the qualified individual having 
full authority to implement removal full authority to implement removal 
actions,actions,

but that = and thatbut that = and that

does not Set forth the manner of responsedoes not Set forth the manner of responsedoes not Set forth the manner of response does not Set forth the manner of response 
to discharges that may occur during to discharges that may occur during 
transportation.transportation.
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CREATING A TEST QUESTIONCREATING A TEST QUESTION

Corporation Q has a current business plan that identifies Corporation Q has a current business plan that identifies 
the qualified individual having full authority to implementthe qualified individual having full authority to implementthe qualified individual having full authority to implement the qualified individual having full authority to implement 
removal actions, but that does not Set forth the manner of removal actions, but that does not Set forth the manner of 
response to discharges that may occur during response to discharges that may occur during 
transportation.transportation.

From this we may infer that:From this we may infer that:

A Q may transport crude oil only if it is less than 1000A Q may transport crude oil only if it is less than 1000A.  Q may transport crude oil only if it is less than 1000 A.  Q may transport crude oil only if it is less than 1000 
barrelsbarrels

B.  Q may transport over 1500 barrels of crude oil on October B.  Q may transport over 1500 barrels of crude oil on October 
30 199330 1993

C.  Q may transport 1500 barrels of crude oil on March 30 C.  Q may transport 1500 barrels of crude oil on March 30 
19931993

D.  Q may transport 900 barrels of crude oil on October 30 D.  Q may transport 900 barrels of crude oil on October 30 
19931993
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