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Three-Dimensional Task Modification Sample Components

The development of three-dimensional tasks for science is a long and complex process. As such,
teachers will likely use tasks that come with adapted materials or that they find elsewhere. Session A of
the science professional learning module Three-Dimensional Tasks provides participants with experience
in utilizing tools to screen science tasks to help ensure they meet the intent of the learning.

This high school sample demonstrates how the science task screener can be used to inform the
modification of an existing task. This sample consists of these four components:

e The original task

o The task screener used to inform the modifications made
e The rationale for changes made to the task

e The modified task with intended purpose and alignment

Alignment, in this case, refers to the specific elements of each of the dimensions. Not every question
will provide evidence of every dimension or the complete element of a dimension. The components
that are bolded identifies the intended alignment.

Sample:
Question Disciplinary Core Science and Crosscutting
Idea Engineering Practice Concept
(question LS3.A: Inheritance Asking Questions and
number) of Traits Defining Problems
Variations of Ask questions that
inherited traits arise from careful

between parent and observation of
offspring arise from phenomena, models, or
genetic differences unexpected results, to
that result from the clarify and/or seek
subset of chromosomes | additional

(and therefore genes) information.

inherited.

In the sample above, a hypothetical question is intended to determine student understanding of the
core idea in conjunction with the practice of asking questions. However, no crosscutting concept is
being assessed. In addition, only certain components of the elements within these two dimensions are
targeted; not the entire element.

It’s important to note that this is only a sample of how an existing task may be modified using
information from the task screener and does not imply that the modified task is an exemplar.
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Assessment Task- Blue People of Kentucky Inheritance Pattern

Fugates of Kentucky: Skin Bluer than Lake Louise

Genetics and in-breeding cause six generations of a family to turn blue.
BySusan Donaldson James

February 21, 2012, 3:02 PM

Benjamin "Benjy" Stacy so frightened maternity doctors with the color of his skin -- "as Blue as
Lake Louise" -- that he was rushed just hours after his birth in 1975 to University of Kentucky
Medical Center. As a transfusion was being readied, the baby's grandmother suggested to doctors
that he looked like the "blue Fugates of Troublesome Creek." Relatives described the boy's great-
grandmother Luna Fugate as "blue all over," and "the bluest woman I ever saw." In an unusual
story that involves both genetics and geography, an entire family from isolated Appalachia was
tinged blue. Their ancestral line began six generations earlier with a French orphan, Martin
Fugate, who settled in Eastern Kentucky. Doctors don't see much of the rare blood disorder
today, because mountain people have dispersed and the family gene pool is much more diverse.
But the Fugates' story still offers a window into a medical mystery that was solved through
modern genetics and the sleuth-like energy of Dr. Madison Cawein 111, a hematologist at the
University of Kentucky's Lexington Medical Clinic. Cawein died in 1985, but his family charts
and blood samples led to a sharper understanding of the recessive diseases that only surface if
both parents carry a defective gene.The most detailed account, "Blue People of Troublesome
Creek," was published in 1982 by the University of Indiana's Cathy Trost, who described Benjy's
skin as "almost purple.”

The Fugate progeny had a genetic condition called methemoglobinemia. “It's a
fascinating story,” said Dr. Ayalew Tefferi, a hematologist from Minnesota's Mayo
Clinic. "It also exemplifies the intersection between disease and society, and the danger
of misinformation and stigmatization." Methemoglobinemia is a blood disorder in which
an abnormal amount of methemoglobin -- a form of hemoglobin -- is produced,
according to the National Institutes for Health. Hemoglobin is responsible for
distributing oxygen to the body and without oxygen, the heart, brain and muscles can
die.

(https://abcnews.go.com/Health/blue-skinned-people-kentucky-reveal-todays-genetic-
lesson/story?id=15759819)



http://www.indiana.edu/~oso/lessons/Blues/TheBlues.htm
http://www.indiana.edu/~oso/lessons/Blues/TheBlues.htm
http://www.mayoclinic.org/bio/10441646.html
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0001588/
https://abcnews.go.com/Health/blue-skinned-people-kentucky-reveal-todays-genetic-lesson/story?id=15759819
https://abcnews.go.com/Health/blue-skinned-people-kentucky-reveal-todays-genetic-lesson/story?id=15759819
https://abcnews.go.com/Health/blue-skinned-people-kentucky-reveal-todays-genetic

Explore/Explain:

Examine the pedigree of the Blue People below and answer the following questions:

1.
2.

Make at least three observations regarding the pedigree.

Describe what is meant by the symbols (circles vs squares, colors, connecting
lines, etc)

Predict if the genetic condition is inherited as either dominant or recessive and
support your prediction with evidence from the pedigree.

Create a Punnett Square to show the inheritance pattern of the trait. Provide
evidence from your Punnett Square to support your prediction from above.

If you would have known more generations would you have been better able to interpret
the pedigree? Why or why not?
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https://commons.wikimedia.org/wiki/File:Wiki_Drawing_-_Autosomal_Dominant_%281%29.svg

Performance

The condition of Methemoglobinemia (being blue) is an inherited trait that results when errors
occur during DNA replication and the genes responsible for producing the proteins necessary for
normal blood are mutated.

1.

2.

Make and defend a claim using evidence to describe how errors can occur during DNA
replication and how those errors can then result in a genetic disorder (such as
methemoglobinemia -being blue).

The expression of traits are also affected by environmental factors that can lead to
mutations. Choose one environmental factor that could affect trait expression and explain
how this factor would result in genetic variations within the population.


https://commons.wikimedia.org/wiki/File:Wiki_Drawing_-_Autosomal_Dominant_%281%29.svg
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». NEXT GENERATION

el Science Task Screener

STANDARDS

For States, By States

Introduction

The purpose of the Next Generation Science Standards (NGSS) Task Screener is 1) to determine whether classroom
assessment tasks are high quality, designed to elicit evidence of three-dimensional performances, and designed to
support the purpose for which they will be used, and 2) to provide a group of reviewers with a common set of features to
ground conversations about what it “looks like” for students to demonstrate the kinds of performances expected by
three-dimensional standards. This Screener builds off the criteria in Category Il of the EQuIP Rubric for Science by more
clearly specifying features for the assessment tasks embedded in lessons and units.

The directions for using the Task Screener assume an understanding of A Framework for K—=12 Science Education and
the NGSS, including how the NGSS are different from past standards as outlined in Appendix A of the NGSS and the
Innovations of the NGSS. The Task Screener focuses on determining whether what is new and different about three-
dimensional expectations are accurately represented in the tasks being evaluated. For more information about how
the Task Screener was developed and fits into the EQuIP suite of tools, please see these Frequently Asked Questions.

Task Screener Overview

The Task Screener is organized around four criteria:
A. Tasks are driven by high-quality scenarios that focus on phenomena or problems.
B. Tasks require sense-making using the three dimensions.
C. Tasks are fair and equitable.
D. Tasks support their intended targets and purpose.
Each criterion includes:
1. A set of indicators to help reviewers determine whether the criterion is met.

2. A set of response forms for gathering and analyzing evidence, providing suggestions for improvement, and rating
the task.

To use the Task Screener effectively, users should use the indicators and response forms to collect specific and detailed
evidence from the task under review. Then, users should consider the body of evidence to determine how well each
criterion is addressed within the task.

While it is possible for the Screener to be applied by an individual, the real power of the Task Screener lies in the
meaningful conversations it can drive among a team of reviewers as part of a collaborative process. Just as when using
other resources in the EQuIP suite of tools, collaborative teams of users should:

1.Individually record criterion-based evidence using the provided response forms;
2. Individually make suggestions for improvement; and then

3. Collaboratively discuss findings with team members before checking one of the boxes under the “Evidence of Quality?”
section included at the end of the screening process. As part of these discussions, reviewers should address any
differences in how they interpreted the criteria and indicator language, as well as the evidence they found, to support a
common understanding of the task, the expectations outlined in the screener, and how well the task met those
expectations. A rating of “Adequate” means that the task meets the criterion. If the collaborative feedback is being used
to improve the task or make decisions about how it should be used, use a blank set of response sheets to capture the

consensus feedback.
> Achieve
1 |


https://nextgenscience.org/equip
http://www.nextgenscience.org/sites/default/files/Appendix%20A%20-%204.11.13%20Conceptual%20Shifts%20in%20the%20Next%20Generation%20Science%20Standards.pdf
https://www.nextgenscience.org/sites/default/files/PEEC%201.1%20NGSS%20Innovations.pdf
https://nextgenscience.org/sites/default/files/resource/files/Task%20tools_FAQ.pdf

Science Task Screener

Using the Task Screener. Use this tool to evaluate tasks designed for three-dimensional standards. For
each criterion, record your evidence for the presence or absence of the associated indicators. After
you have decided to what degree the indicators are present within the task, revisit the purpose of
your task and decide whether the evidence supports using it.

Before you begin: Complete the task as a student would. Then, consider any support materials provided
to teachers or students, such as contextual information about the task and answer keys/scoring
guidance.

A. Tasks are driven by high quality scenarios that B. Tasks require sense making using the three

are grounded in phenomena or problems. dimensions.

i. Making sense of a phenomenon or addressing a i. Completing the task requires students to use reasoning to
problem is necessary to accomplish the task. sense-make about phenomena or problems.

ii. The task scenario—grounded in the phenomena and ii. The task requires students to demonstrate grade-
problems being addressed—is sufficient, engaging, appropriate:

relevant, and accessible to a wide range of students. a. SEP element(s)

b. CCC element(s)

¢ DCI element(s)

iii. The task requires students to integrate multiple
dimensions in service of sense-making and problem-
solving.

iv. The task requires students to make their thinking visible.

C. Tasks are fair and equitable. D. Tasks support their intended targets and
purpose.
i. The task provides ways for students to make i. The task assesses what it is intended to assess, and
connections of meaningful local, global, or supports the purpose for which it is intended.

universal relevance. . .. . . .
ii. The task elicits student artifacts that provide evidence

ii. The task includes multiple modes for students of how well students can use the targeted dimensions
torespond to the task. together to make sense of phenomena and design

. . . .. solutions to problems.
iii. The task is accessible, appropriate, and cognitively

demanding for all learners, including students who ili. Supporting materials include clear answer keys, rubrics,
are English learners or are working below or above and/or scoring guidelines that are connected to the
grade level. targeted three-dimensional standards and provide

iv. The task cultivates or explicitly builds upon students’ the necessary and sufficient guidance for interpreting
interest in and confidence with science and student responses relative to all three dimensions and
engineering. the target as a whole.

v. The task focuses on performances for which iv. The task’s prompts and directions provide sufficient
students’ learning experiences have prepared them guidance for the teacher to administer it effectively and
(opportunity to learn considerations). for the students to complete it successfully while

maintaining high levels of students’ analytical thinking

vi. The task uses information that is scientifically accurate. as appropriate.



Tasks'designed

for the NGSS
include clezar
and compelling
evidence that:

i. Making sense of 1) Is a phenomenon andjor problem present?
a phenomenon
or addressing 1é5
2 problemiis
necessary to
accomplish the 2) Isinformation from the scenario necessary to respond successfully to the task?

task. Nk ced( ~the £, ,((—ca.w beolme ¢ -—5‘(‘ ;ﬂ""" Jeovkeir =t ~#
&/ +.4J(,,+pw£,§ﬁm+ Avecth Conactd o the. /"em}&mai 5 Hl A g4

Can S e Q'\u\ VV\,;‘-:{\\""MV\‘('&Q.( ar§ e

ii. The task scenario *  Features of engaging, relevant, and accessible tasks (Check the appropriate box, then describe rationale with evidence)
is engaging,
relevant, and
accessible to a

wide range of Scenario presents real-world observations B/ D
students.

Scenarios are based around at lejst one specific
instance, not a topic or generally abserved B/ D
occurrence (e g., observations related to a specific

hurricane rather than “hurricanes” in general)

Scenarios are presented as puzzlingfintriguing E/ D
Scenarios create a “need to know™' g D

Scenarios are explainable using grade-appropriate I]/ D
SEPs, CCCs, DCIs

I I I s I B I

[



Scenarios effectively use at lzast 2 modalities

{e.g., images, diagrams, vidao, simuiations, H D D

textual descriptions)

If data are used, scenarios present realfwell- Izr_ D D
crafted data

The local, global, or universal relevance of the E/' I:| D
scenano is made clear to students’

Scenarios are comprehensible to o wide range of m’ D D
students at gradelevel

Scenarios use as many words as needed, no more l i- I:I | |
Scenarios are sufficienty rich to drive the task D/ D I:l

Across all indicators, there is evidence of quality of this criterion (choose one).

(] no
|:| nadequate

Adequate

I:l Extensive

. When considering whether the seenario ereates a need to know for students, consider whether the scenanio makes the uncertainty associated with explaining a phénomencn or olving
a probilem central, inways that are likely to 1) connect with students’ ovwn experiences or knowledra and 2) connect to disciphnary core ideas (regardioss of whether those ideas are
explicitly named or required by the task).

2. Consder whether an authentic stakeholder group is interested in the outcome of the scenanm, antor whether students are gheen enaugh information to answer the quuestion “why shoald
I care®™,

4



Suggestions for improvement of the task for Criterion A:
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Tasks designed for the

NG5S include clear.and
compelling evidence that: l

i. Completing the task Consider in what ways the tash requires students to use reasoning to engage in sense-making andfcr problem solving.
raquires students to use - i
reasoning to sense-make “es v C’o"ﬁ& 4;( “FR& Q‘ f‘E'{- FQ‘"E'- L;._‘,Hérf'm }.‘.'?55 ri_ = l'(c #!‘E.. 1~ fhe

about phenomena or rg.{':(;r enll @ ?:-rf'“

problems.
] . St lc- = !

ii. The task requires students  Evidence of SEPs (which element [s], .é;.. . .:.i& 3 35‘3[ e s el : ‘h:f]";:’\ a4 :{ ch!p"";
to demonstrate grade- and how does the task require students e,[' ‘: { > h ‘t?“"‘ proke
appropriate: to desnonstrate this element in use?) G‘ln‘-"-{ lfﬂ‘ e, m?-ﬁ""" .

+ SEP element(s) Evidence of €CCs {which element [ 5], Canse + % i pﬂ.*.a--?'
and how cloes the task roquire students
* CCC element(s) to demaonstrate this element in use?)

* DCl element(s) Evidence of DCIs {which element [s],

and how does the task require stucdents
to demonstrate this emant n use?|

iii. The task requires students Consider in what ways the task requires studot fo use multiple dimensions together to sense mahe andfor problem-solve,

to integrate multiple —\-E._\ ol 4“1"‘1{.!1 wke Sevse o [ %’HE[:}Q nctshons Q,n.nhvffﬁx L-LBrvtr

dimensions in service
of sense-making andfor LI'R"Et"' ﬁrﬁn{wa -fi ngfﬂ*d’_'"'fﬁt_ Qs

problem:-solving.

iv. The task requires students Consider in what ways the task explicitly prompt s students to make their thinking visible. Lool for evidence of how the task
to make their thinking surfaces current understanding, abilities, gaps, dd problemutic ideas.

visible, th{_‘_ﬂfﬁ,;]; s fe c_l;qnﬁs o— -f-fw,l tu 5.ﬂa-4+ A— W/ W'JME.} f{' WI“ E'i'_
&:Ea!ﬂ-n:’r Ane MHJ-E((SVI‘,W&-*- where I G =fS ey



Across all indicators, thereis

e
mdequate

evidence of quality of this criterion (choose one).

Suggestions for improvement of the task for Criterion B:

Heae e ?a-@ammg — o o ‘f‘lgﬂ_ Shenomeunona Sd\f-én-t!
Conhnme—Rec Lok v eolorslens uf\j £ 0l buse. bgponcd.



Tasks designed for.the NGSS
include clear.and' compelling
evidence of the following:

Wwas it, and ivhy Isthis evidence? =

i. The task provides ways for students
to make connactions of local, globg,
or universal relevance.

i. The task includes multiple modes for
students to respond to the task.

iii. The task is accessible, appropnate,
and cognitively demancding for all
leamers, including students who are
English learners or are working
below or above grade level.

Consider specific features of the tas" that enable students to make local, globai, or universal connections to
the phenomenon/problem and rask it hand Nate: Thic rriterion emphasives ways far srudents to find meaning
in the taslc this does not mear “mtorest.” Consider whether the task is @ meaningful, valuable endeavor that
has real world relevonce that sonw leaikeholder group locally, globally, or universally would be invested in.

‘1;5, 5-(1,\‘,/@.;(’5 QA W\wk("LK SensSe o = rc»[ pfd"{e—/ P‘\me

‘ffd"k«(’%@/ e~ k‘y.

Describe what modes (written, vrul vdeo, simulation, direct observation, peer discussion, etc.) are expected)
possible for student re jponses

(,Jrr\gﬂv\

Consider how the tusk supports alt L viners, including:

Task includes appropriate scafiolds B/I D D
Tasks are coherent from a student IEV* D D
perspective

Tasks respect and advantage
students’ cultural and linguistic D D

backgrounds

3. For more information about culturally and linguistically responsive classi0om nssessments, plois e 18 1oso G,
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Tasks'designed for.the NGSS

include clear and compelling 1 ' What'was in the tas:k,f_\ﬁh r
evidence of the following: : : » 2 e

s It, and why Is this evidence?

iii. (continued)

Tasks provide both low- and

high-achieving students with an E/ D D
oppartunity to show what they

know

Tasks use accessible language !E/ D D

Consider how the task cultivates students interest in and confidence with science and engineering, including
opportunities for students to reflect their ownideas as a meaningful part of the task; make decisions about

how to approach a task; engage in | 1cer/self-reflection; and engage with tasks Uu,t matter to students.

‘\X I‘Mn\k‘w W b& II\‘L i~ % "b “ €
-S-;;?(iﬁ b T .l +£:' rouce Pact-wedd phse Ao

\Mﬁl’ 3 A Steec ca.,ue.]gv\,‘v‘ﬁe, blae pea)oﬂz.

iv. The task cultivates students’ interest

in and confidence with science and
engineering.

v. The task focuses on performances for  Consider the ways in which provicied information about students’ prior leamning (e.g., instructional materials,

which students’ learing experiences storylines, assumed instructional expcriences) enables or prevents students’ engagement with the task and
have prepared them (opportunity to educator interpretation of student r:sponses.

learn considerations). ﬂ b“‘\,ls OKT?M‘W‘% | V\S‘o\ dw\ - SM&& NJ( A}Je i le’
a,b(-é- '}'D Ko \/M 1‘&"‘ 5‘,»«\1::45 are i oveler $ C'O’W{/‘e{‘e. #&
Cirst ot Hriereths ull ndf bodoe 1] Ho f&fyl;waucg
pot”



Tasks designed for.the NGSS = 5%

_include clear andicompelling" = =
evidence of.ti‘ie"fdlljc_'ofy»'ing: 4

vi. The task presents information that is Describe evidence of scientific inacc iraces explicitly or implicitly promoted by the task.

scentifically accurate. e e

Across all indicators, there is evidence of quality of this criterion (choose one).

D No
D Inadequate

‘Adequate

D Extensive

Suggestions for improvement of the task for Criterion C:




Before you begin:

1. Describe what is being assessed. Include any targets provided, such as dimensions, elements, or PEs. :

2. What is the purpose of the assessment? (check all that apply)

ormative (including peer and self-reflection)

Y%
j Summative

D Determining whether students learned what they just experienced

D Determining whether students can apply what they have learned to a similar but rew context

l l Determining whether students can generalize their learning to a different conte. 1

| | Other (please specify) B

- Tasks designed for. the NGSS l

Include clear and'compelling '! \What w:.as-iriiﬁ_évtéi
evidence that: d : | : o, e

i. The task assesses what it Consider in what ways:
is intended to assess and 1 The assessment target is necessary to respand to the task,
supports the purpose for
which it is intended. ‘1 5

2) Any ideas, practices, or experiences not targeted by the assessment are necessary to respond to the task, Consider
the impact this has on students’ ability to complete the task and interpretation of student responses.

/Yo

3) The student responses elicited support the purpose of the task (e.g., if a task is intendled to help teachers determine f
students understand the distinction between cause and correlation, does the task support this inference?).

18
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include clear and compelli
evidence that: :

il, The task elicits artifacts from

students as direct, observable
evidence af how well
students can use the targeted
dimensions together to make
sense of phenomena and
design solutions to problems.

ii. Supporting materials include

clear answer keys, rubrics,
andjor scoring guldetines
that are connected to the
three-dimensional tarJet.
They provide the necessary
and sufficient guidance

for interpreting studeiit
responses relative to the
purpose of the psseszment, all
targeted dimensions, and the
three-dimensional target.

ng'

ey - e TEE e BT I

' Taslés.:deslgnédlfbr.:'ﬂ'.ne NGSS =

fand whylls this evidence?™

Wha}t waé'jin-f:heiéask, where

3
s

Consider what studert artifacts are prociuc.d and how these provide students the opporturity to make visible
their 1) sense-making processes, 2) thinke: ucross aff three dimensions, and 3) ability to use multiple dimensions
together[note: these artifacts should coueicct buck to the evidence described for Criterion R!.

“es, o~ r.»h'\.l:}ﬂ.f"’ -[—9\1'5 %W"'\G»L‘-""‘Jr ax 4 3

Consider how well the materiuls support v hers and students in making sense of student responses and planning for
follow up (grading, instructional mov=<), < orisistent with the purpose of and targets for the assessment. Conslder in
whul weuys rulerics include:

1) Guidance for interpreting student thinidr . using an integrated appraach, considering all three dimensions together
as well as calling out specific supports o dividual dimensi

ons, if appropriate:
S oo ol be. ovdont oot

-) Supoort for inrerpreting a ronge of sLodent responses, including these that miehit reflect partial scientific
I 5 Bt U - F
understanding or mask/misrepresent ste dents” actual science understanding (e.g., because af languade
barriers, lack of prompting or disconnec: between the intent und student interpretation of the task, varlety n

communication dpproaches):

:l:.::.m l.:J'.'F’J +H fpﬂ 'J\Je ™ W“W‘LM el -‘?’E"*’f—ﬁhf"’é'ﬂcd Ju‘%
ot Q,JEJME.L mwj&ﬁ‘Fe@ﬂﬂc bt nal Sewe £ #s po-lof
need

3) Ways to connect student responses Lo ;:.-'.{,ﬂ- experiences and future planned instruction by teachers and

participation by students: l &ﬁ'[‘l l.,JL'\.il# Lo /Egm W _}}mm %Iﬂfut {’&]i[p_

I ¢ yesfo e
memﬁwjﬂj cold Yo~ reslrd 0 o= SMMJN pumr""’f#(fafrwr’
["31-%15« gasmlgrsweﬁrhrﬂm%cfﬁﬁm? i 5 aksa mf’jﬁ’ /r’-é/g"
5"'?““&‘3*4 srdods L f * K/m-J" H’“B‘*‘{'mﬁﬁ;ﬁ* L'nvlg;f o bed bime v thg

{nq PJ( ‘I‘-'ﬂ\fl.'{- G:(;.;m,
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Tasks designed for: the NGSS! S R
include clear and compelling | What was'in'the task; where was

evidence that: _ | -

iv. The task's prompts and Consider any confusing prompts or directions, and evidence for too much or too little scaffolding/supports for
directions provide sufficient students (relative to the target of the assessment-—c.g., a task & intended to elicit student understanding of a DC,
guidance for the teacher but their response [s so heavily scripted thut it prevents students from actually showing their ability to apply the DCI).
to administer it effectively See answer aloves

and for the students to
complete it successfully while
maintaining high levels of
students’ analytical thinking as
appropriate.

Across all indicators, there is evidence of quality of this criterion.

D No
D Inagequate

Adequate

D Extensive

Suggestions for improvement of the task for Criterion D:
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Consider the task purpose and the evidence you gathered for cach criterion- Carefully consider the purpose and intended use of the task,
your evidence, reasoning, and ratings to malke a summary recommendaticn about using this task. While general guidance is provided
below, it is important to remember that the intended use of the task piays a big role in determining whether the task is worth students’ and

teachers’ time.

TS ald be wsel as s bt v-/ 4[,.-;% e oy aﬁaﬂ&_@ I At - o lS
hﬁ‘{? [,{ S 5-[-»-.:19»:(' Q\va‘g‘r‘@kuh‘-—j—ﬂd' umigéb‘(' 00L& ﬂwﬁme SMW%

- Final recommendation

| Use this task (all criteria had at l=ast an “adequate” rating)

Modify and use this task

DDO not use this task



Rationale for Modification

Blue People of Kentucky




Blue People Of Kentucky 3D Assessment Purpose Document

Purpose: Purpose: Formative task used in the middle of a larger unit of study investigating how the variations in
characteristics among individuals within the same family may be passed from one generation to the next. Claims about
inheritance patterns will be developed and supported with evidence and reasoning.

Task Modification Rationale:

The original Blue People of Kentucky Task started out with the initial opening reading telling the readers the
exact inheritance mechanism for the genetic disorder. Many of the initial questions were removed to take away
some of the confusion. The intention was to allow the students to understand that inheritance patterns present
in the given pedigree and to make the connection back to the inheritance being a direct result of the DNA that
was passed from parent to offspring.

After many recommendations and discussions the task focused more on the students making claims and supporting such
claims using evidence. The opening article was cut down to not give away as much information and to allow the students
to make predictions about how the behaviors and environments impact the traits that are inherited.

As this is a formative task, the purpose is to identify student understanding around key core ideas and their use
of specific practices and crosscutting concepts. Students may work individually on questions 1, 2, and 4 while
small groups of 3 or 4 could work together to complete the simulation on question 3. Students in the group
could share their findings and discuss the patterns in their data before answering the task individually.



Modified Task and Alignment

Blue People of Kentucky




Assessment Task- Blue People of Kentucky Inheritance Pattern

Fugates of Kentucky: Skin Bluer than Lake Louise

Genetics and in-breeding cause six generations of a family to turn blue.
BySusan Donaldson James

February 21, 2012, 3:02 PM

Benjamin "Benjy" Stacy so frightened maternity doctors with the color of his skin -- "as Blue as Lake
Louise" -- that he was rushed just hours after his birth in 1975 to University of Kentucky Medical
Center. As a transfusion was being readied, the baby's grandmother suggested to doctors that he looked
like the "blue Fugates of Troublesome Creek." Relatives described the boy's great-grandmother Luna
Fugate as "blue all over," and "the bluest woman I ever saw." In an unusual story that involves both
genetics and geography, an entire family from isolated Appalachia was tinged blue. Their ancestral line
began six generations earlier with a French orphan, Martin Fugate, who settled in Eastern Kentucky.
Doctors don't see much of the rare blood disorder today, because mountain people have dispersed and
the family gene pool is much more diverse. But the Fugates' story still offers a window into a medical
mystery that was solved through modern genetics and the sleuth-like energy of Dr. Madison Cawein
111, a hematologist at the University of Kentucky's Lexington Medical Clinic. Cawein died in 1985, but
his family charts and blood samples led to a sharper understanding of the recessive diseases that only
surface if both parents carry a defective gene.The most detailed account, "Blue People of Troublesome
Creek," was published in 1982 by the University of Indiana's Cathy Trost, who described Benjy's skin
as "almost purple.”

(https://abcnews.go.com/Health/blue-skinned-people-kentucky-reveal-todays-genetic-
lesson/story?id=15759819)

Examine the pedigree of the Blue People below and answer the following questions:
1. Make at least three observations regarding the pedigree.
2. Describe what is meant by the symbols (circles vs squares, colors, connecting lines, etc)

3. Predict if the genetic condition is inherited as either dominant or recessive and support
your prediction with evidence from the pedigree.

4. Create a Punnett Square to show the inheritance pattern of the trait. Provide evidence
from your Punnett Square to support your prediction from above.

5. If you would have known more generations would you have been better able to interpret the
pedigree? Why or why not? Support your claim with evidence.


http://www.indiana.edu/~oso/lessons/Blues/TheBlues.htm
http://www.indiana.edu/~oso/lessons/Blues/TheBlues.htm
https://abcnews.go.com/Health/blue-skinned-people-kentucky-reveal-todays-genetic-lesson/story?id=15759819
https://abcnews.go.com/Health/blue-skinned-people-kentucky-reveal-todays-genetic-lesson/story?id=15759819
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https://commons.wikimedia.org/wiki/File:Wiki_Drawing_-_Autosomal_Dominant_%281%29.svg

The condition of Methemoglobinemia (being blue) is an inherited trait that results when errors occur
during DNA replication and the genes responsible for producing the proteins necessary for normal
blood are mutated.

6. Make and defend a claim to describe the likely outcome if individual 111-3 had a child with an
individual who did not have blue skin but whose mother did in fact show the trait. Provide

evidence to support your claim.
7. Create a Pedigree to show the likely inheritance for the individuals listed in question one.
Assume that these individuals have three children. You need to include at least three

generations in your pedigree.


https://commons.wikimedia.org/wiki/File:Wiki_Drawing_-_Autosomal_Dominant_%281%29.svg

Purpose: Formative task used in the middle of a larger unit of study investigating how the variations in characteristics among
individuals within the same family may be passed from one generation to the next. Claims about inheritance patterns will be

Blue People of Kentucky 3D Assessment Rubric

developed and supported with evidence and reasoning.

Supports understanding of:

HS-LS3-1. Ask questions to clarify relationships about the role of DNA and chromosomes in coding the instructions for
characteristic traits passed from parents to offspring.

HS-LS3-3 Apply concepts of statistics and probability to explain the variation and distribution of expressed traits in a

population.

Question

Disciplinary Core Idea

Science and

Engineering Practice

Crosscutting Concept

Question 1 and 2:

Make at least three
observations regarding
the pedigree.

Describe what is meant
by the symbols (circles
vs squares, colors,
connecting lines, etc)

Question 3:

Predict if the genetic

condition is inherited
as either dominant or
recessive and support

HS-LS3.A Inheritance

Developing and Using

of Traits

Each chromosome
consists of a single very
long DNA molecule,
and each gene on the
chromosome is a
particular segment of
that DNA. The
instructions for forming
species’ characteristics
are carried in DNA.

All cells in an organism
have the same genetic
content, but the genes
used (expressed) by
the cell may be
regulated in different
ways. Not all DNA
codes for a protein;
some segments of DNA
are involved in
regulatory or structural
functions, and some
have no as-yet known
function.

HS-LS3.A Inheritance

Models

Develop, revise and/or
use a model based on
evidence to illustrate
and/or predict the
relationships between
systems or between
components of a
system.

Developing and Using

Cause and Effect

of Traits

Each chromosome
consists of a single very
long DNA molecule,

Models

Develop, revise and/or
use a model based on
evidence to illustrate

Empirical evidence is
required to
differentiate between
cause and correlation



Question

Disciplinary Core Idea

Science and

Engineering Practice

Crosscutting Concept

your prediction with
evidence from the
pedigree.

Question 4:

Create a Punnett
Square to show the
inheritance pattern of
the trait. Provide
evidence from your
Punnett Square to
support your
prediction from
above.

and each gene on the
chromosome is a
particular segment of
that DNA. The
instructions for forming
species’ characteristics
are carried in DNA.

All cells in an organism
have the same genetic
content, but the genes
used (expressed) by
the cell may be
regulated in different
ways. Not all DNA
codes for a protein;
some segments of DNA
are involved in
regulatory or structural
functions, and some
have no as-yet known
function.

HS-LS3.A Inheritance

and/or predict the
relationships between
systems or between
components of a
system.

Developing and Using

of Traits

Each chromosome
consists of a single very
long DNA molecule,
and each gene on the
chromosome is a
particular segment of
that DNA. The
instructions for forming
species’ characteristics
are carried in DNA.

All cells in an organism
have the same genetic
content, but the genes
used (expressed) by
the cell may be
regulated in different
ways. Not all DNA
codes for a protein;
some segments of DNA
are involved in
regulatory or structural
functions, and some
have no as-yet known
function.

Models

Develop and/or use
multiple types of
models to provide
mechanistic accounts
and/or predict
phenomena and move
flexibly between model
types based on merits
and limitations.

and make claims about
specific causes and
effects



Question Disciplinary Core Idea Science and Crosscutting Concept
Engineering Practice
Question 5: HS-LS3.A Inheritance Analyzing and Cause and Effect

If you would have
known more
generations would
you have been better
able to interpret the
pedigree? Why or
why not? Support
your claim with
evidence.

Question 6:

Make and defend a
claim to describe the
likely outcome if
individual I11-3 had a
child with an
individual who did
not have blue skin but
whose mother did in
fact show the trait.
Provide evidence to
support your claim.

of Traits

Each chromosome
consists of a single very
long DNA molecule,
and each gene on the
chromosome is a
particular segment of
that DNA. The
instructions for forming
species’ characteristics
are carried in DNA.

All cells in an organism
have the same genetic
content, but the genes
used (expressed) by
the cell may be
regulated in different
ways. Not all DNA
codes for a protein;
some segments of DNA
are involved in
regulatory or structural
functions, and some
have no as-yet known
function.

HS-LS3.A Inheritance

Interpreting Data

Consider limitations of
data analysis (e.g.,
measurement, error,
sample selection)
when analyzing and
interpreting data.

Engaging in Argument

Empirical evidence is
required to
differentiate between
causes and correlation
and make claims about
specific causes and
effects.

Cause and Effect

of Traits

Each chromosome
consists of a single very
long DNA molecule,
and each gene on the
chromosome is a
particular segment of
that DNA. The
instructions for forming
species’ characteristics
are carried in DNA.

All cells in an organism
have the same genetic
content, but the genes
used (expressed) by
the cell may be
regulated in different
ways. Not all DNA
codes for a protein;

From Evidence

Make and defend a
claim based on
evidence about the
natural world or the
effectiveness of a
design solution that
reflects scientific
knowledge, and
student- generated
evidence

Empirical evidence is
required to
differentiate between
causes and correlation
and make claims about
specific causes and
effects.



Question

Disciplinary Core Idea

Science and

Engineering Practice

Crosscutting Concept

Question 7:

Create a Pedigree to
show the likely
inheritance for the
individuals listed in
question one. Assume
that these individuals
have three children.
You need to include
at least three
generations in your
pedigree.

some segments of DNA
are involved in
regulatory or structural
functions, and some
have no as-yet known
function.

HS-LS3.A Inheritance

Developing and Using

Cause and Effect

of Traits

Each chromosome
consists of a single very
long DNA molecule,
and each gene on the
chromosome is a
particular segment of
that DNA. The
instructions for forming
species’ characteristics
are carried in DNA.

All cells in an organism
have the same genetic
content, but the genes
used (expressed) by
the cell may be
regulated in different
ways. Not all DNA
codes for a protein;
some segments of DNA
are involved in
regulatory or structural
functions, and some
have no as-yet known
function.

Models

Develop, revise, and/or
use a model based on
evidence to illustrate
and/or predict the
relationships between
systems or
components of a
system.

Cause and effect
relationships can be
suggested and
predicted for complex
natural and human
designed systems by
examining what is
known about smaller
scale mechanisms
within the system.
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