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Introduction
1 Subject
The generasubjectarea for the instructional design lige science.
1 Topic

The topic for the instructional design is geregtjwith a focus on constrctingPunnett
squares and interpreting mathematical genetic data.

1 Target Audience

The target audience fohts instructional design 55 tenth grade students who are
enrolled in rgular biology at Carrollton High Schobhere are a total of eight sections
and each of these sections contains-B& students per classMainstreamed within

these classethere are 23 special needs student3arrollton isa ruralschool dstrict

with a student population of ninetywo percent Caucasiafur percent African
American, and six percent Hispanic or other rdResidents of Carrollton are considered
to be lower to middle class. The majority of Carrollton students are familiar with
geneticsbased conceptdgue to their farming experiese.

Analysis

1 Needs Assessmerithe type of needs assessment used for this instructional design is
discrepencybased. We chose this type of assessment considering the Ohio Department
of Education provides learnirgpals, which are currently being taught in the classroom.

o What problem are we solvingThe Genetics Instructional Design will be able to
alleviate waning student interest and motivation which occurs with traditional
lecture and repetitive practice of Puatt squares.

o How do we know it is a problenilrhis change in technique was brought about by
witnessing student lack of interest corresponding with specific learning styles.
Not all students are not auditory learners, therefore a large majority are left out
of the learning process when lecture is the only method of delivery. In trying to
learn genetic definitions, some students had difficulty focusing and learning the
material. These students also tested poorly.

o How do we know it can be solved through insttion ¢ We know he problem
can be fixed through instructiobecause of research done on other school
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districts. We found other schools were delivering instruction through this
manner and were scoring much higher on standardized tests.

o List the goals ofurrent systemg The current goals are based on the Ohio
Academic Content Standards and instruction taking place within the classroom.
Current goals do not include the use of the internet or any interactive activity in
the classroom.

o Determine how well thedentified goals are already being achievgtihe
current goal achievement is unsatisfactory due to the decrease in standardized
test scores. There is a lack of variety within the instructional delivery in the
classroom.

o Determine the gaps between whatasd what should bg Gaps in the
knowledge include the following areas:

How to use the FOIL method to determine the gene combinations.
Distinguishing the difference between vocabulary words.
Distinguishing the difference between a monohybrid and dihybrasbs.
Using technology to increase student achievement in the subject.
Giving practice problems and worksheets to help students learn.

arwdE

o Prioritize gapg The gaps in learning can be filled by utilizing the technology that
is available in the school digttiand by using the Learning Styles Quiz located in
Appendix A. The Learning Styles Quiz will help determine the different learning
styles of the students so no one is left behind. Technologyasniliar format for
students and utilizing their skills the classroom will help fill the gaps.

o Determine which gaps are instructional needs and which are most appropriate
for design and development of instructi@ilThe gaps which are instructional
needs are 2 and 3 because those gaps are background knowleglgauttents
should know. Gaps 1, 4, and 5 are those which are most appropriate for design
and development of instruction.

o Standards
The Ohio Academic Content Standards for Science used in the Genetics
Instructional Design are as follows:

A Standard 2
1 Berchmark C. Explain the genetic mechanisms and molecular
basis of inheritance Graded09-10)
o Indicator 05. lllustrate the relationship of the structure and
function of DNA to protein synthesis and the
characteristics of an organisnGGadel0)
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o Indicator 06 Explain that a unit of hereditary information
is called a gene, and genes may occur in different forms
called alleles (e.g., gene for pea plant height has two
alleles, tall and short)Qradel0)

o Indicator 07. Describe that spontaneous changes in DNA
are mutations, which are a source of genetic variation.
When mutations occur in sex cells, they may be passed on
to future generations; mutations that occur in body cells
may affect the functioning of that cell or the organism in
which that cell is found Grade 10)

o Indicator 08. Use the concepts of Mendelian and-non
Mendelian genetics (e.g., segregation, independent
assortment, dominant and recessive traits, $ieked
traits and jumping genes) to explain inheritand8rgde
10)

The Ohio Academic Content Stkamds for Technology used in the Genetics
Instructional Design are as follows:

A Standard 2
1 Benchmark Anterpret and evaluate the influence of
technology throughout history, and predict its impact on
the future.

o Indicator 2.Explain how the evolution dfivilization has
been directly affected bygand has affected, the
development and use of tools and material&radel0)

A Standard 4

1 Benchmark BCreate, publish and present information, utilizing
formats appropriate to the content anaudience.

o Indicatorl. Publish information in printed and electronic
version, and select appropriate publication format (e.qg.,
paper,Web, video)(Gradel0)

1 Benchmark AQdentify communication needs, select
appropriate communication tools and desigallaborative
interactive projects and activities to communicate with
others, incorporating emergingchnologies.
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0 Indicator 3.Implementonline-structuredlearning
experiencege.qg. tutorials,virtual classes, industry
certification courses)Gradel0)

The Ohio Academic Cartt Standards foMathematicsused in the Genetics
Instructional Design are as follows

-

A Patterns, Functions and Algebra, Grad&(s

o Benchmark D: Use algebraic representations, such as
tables, graphs, expressions, functions and inequalities,
to model and stve problem situations.

o Benchmark F: Solve and graph linear equations and
inequalities.

o Benchmark G: Solve quadratic equations with real roots
by graphing, formula and factoring.

o Indicator #8: Write, simplify and evaluate algebraic
expressions (includingfmulas) to generalize situations
and solve problems. (Grade 8)

o Indicator #10: Solve quadratic equations with real roots
by factoring, graphing, using the quadratic formula and
with technology. (Grade 9)

o Indicator #10: Solve reaVorld problems that can be
modeled using linear, quadratic, exponential or square
root functions. (Grade 10)

1 Analysis of Learning Environment

o Instructor: The instructor for this lesson attended a four year college and
obtained a bachelors degree in biology education. This indavidas been
teaching in the same district for three consecutive years.

o Current Instruction:The current instruction is based on lectures and power point
presentations, where the students do not have first hand interaction with the
material. The studentstsat their seat and take notes, without doing Punnett
squares for practice. The students do not have access tehasbd or handsn
activities.
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o Current TechnologyThe district is limited in the amount of technology that is
available. Students are able tise computers, and@it83 graphing calculators for
ratios. When using the calculators, students will need to be able to convert from
fractions to percents.

o Facilities:The instruction will take place in the classroom, where the students
will learn aboutgenetics and Punnett squares. The classroom has 28 seats
available for students. The instruction will atage place in the computer lab
where students will have the opportunity to use interactive websites. The
computer lab is able to accommodate 40 stnds at a time.

o School CultureThe school district where the genetics unit is being taught is
committed to excellence. Each teacher on staff is well trained and highly
qualified. They are committed to the success of each student and prepare them
for life after high school. The open enrollment policy at the high school
encourages students from outside district to come in and receive an education in
an environment that is inviting and comforting. Additionally, approximately 75%
of graduating seniors anhd a postsecondary college or university, which shows
that the staff is preparing students for the real world. Overall, the school is very
well-rounded that the community takes pride in.

o Community. The community where the instructional design unit isngetaught
is a very rural. Thenajority of the students attending the high school have
grown up on a farm or has a relative that is in the farming business. Therefore,
when school lets out, these students must help their families by completing
choresi@ NRSNJ 2 1SSL) GKSANI FIFYAf&@Qa o6dzaAyS

1 Analysis of Learnersthe students in the biology class come from a workilags
background with few of the students interested in attending college. As a result, they
have a tendency not to recognize thialue or need for lessons such as genetics.
Therefore, it is important to focus on real world applications when planning their
lessons.

Our learners display low levels of academic confidence, so they prefer to work in groups
and have successfully demoretied learning in group situations. In past lessons, the
students have also achieved success through various hamdstivities and have
demonstrated their abilities to apply their knowledge to real world situations. As a
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result, utilizing activities thatre groupbased or handsn help our students learn and
apply what they have learned.

1 Task Analysis

o0 Focus of the Instructional DesigrnThe focuf this instructional design centers
aroundteaching students how to construand interpret Punnettsquares so
they can understand how traits are passed on and how the ratios of offspring are
created

o0 Goal:Students will be able to construct the appropriate typePainnettsquare
using FOIL, if necessary, and compute the ratios of possibilities among different
genetic variations.

o0 Analysis of Steps/Procedures to Complete Goal:

A Determination of StepsThe steps for instructiohas been established
based uporthei 62 2 F { KBior BxpaiigncigaShii genetics
20K RS&AAIYSNE LReeiSBialdgy dndhate@aISt 2 ND &
multiple genetics course&etween the two designers, they have
seventeen years of experience teaching genetkssa result of their
experience and qualifications, they have determined the most logical and
effective steps and mcedures to ensure a quality learning experience for
the students.

A Steps/Procedures(Needs changed based on the power point)
1. Prior to the first instructional day, the Instructor will administer
2 KFGQa |, 2dz2NI [ SINYyAy3 {GetS vdzal = f
2. Students will evaluate their learning style quising the key
3. Students wilsubmit theirlearning style quizesults to the instructor.

4. The instructor will utilize the results of the quiz to aid in directing the
lesson.

5. Theinstructor will activate student aéintion by asking the students
how they would feel about having a baby if they knew there was a
chance the baby could have a genetic disorder

6. The instructor will field any questions resulting from the activate
attention scenario.

7. The instructor will estalish purpose for the genetics lessons.
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8. The instructor will hold up the two marshmallow creatures so
everyone in the class can see them.

9. The instructor will point out that both of the creatures have the exact
same traits.

10. Ask the students how many differetypes of offspring the matching
marshmallow creatures could have.

11.Record their answers for future reference and award for the closest
answer.

12.Preview the lesson for the students.
13.Instructor will administer the pretedocated in Appendix.B

14. Students wilkurn their pretest over when they have completed all of
the questions.

15. Instructor and students will go over tlwdrrect answers to the
pretest together

16. Studentswill return their pretest to the teacher.

17.Instructor willopenthe Genetics power pointocated in Appendix C,
and go oveslide 2and explain theerminology trait, heredity, and
genetics.

18. Instructor willcontinuethe Genetics power point and go ovaide 3
and explain theerminology Parental PGeneration, FGeneration,
and F, Generation.

19. Instructor willcontinuethe Genetics power point and go ovaide 4
and explain theéerminology. genes and homozygous.

20. Instructor will continue the Genetics power point and go over slide 5
and explain the terminologyallele, dominant, recessive, and
gerotype.

21. Instructor will continue the Genetics power point and go over slide 6
and explain theéerminology: phenotype, homozygous genotype, and
heterozygous genotype.

22.The instructor will review each of the new terms.
23.Slide 7of the Genetics power poins just a title slide.

24. Slide 8of the Genetics power poiwill be used to demonstrate how
to createPunnett squares

25.The teacher will use slided the Genetics power point tmtroduce
monohybrid crosses.
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26.The teacher will use slide 19 the Genetics powepoint to explain
homozygous X homozygoosnohybrid crosses.

27.The teacher will use slide 11 of the Genetics power point to explain
homozygous X heterozygous monohybrid crosses.

28.The teacher will use slide 12 of the Genetics power point to explain
heterozygus X heterozygous monohybrid crosses.

29.The teacher will use slide 13 of the Genetics power poishimvan
instructional video segment.

30.The instructor will briefly review the monohybrid cross.

31.Instructorwill use slide 14f the Genetics power point tmtroduce
dihybrid crosses.

32.Instructorwill use slide 1Bf the Genetics power point tshowan
instructional video segmerabout dihybrid crosses

33.Instructorwill use slide 1®&f the Genetics power point to explaihe
FOIL method

34.Instructor will use slid 17 of the Genetics power point to explain how
to predict the results of a dihybrid cross.

35.Instructor will use slide 18 of the Genetics power point to explain how
to predict the results of a dihybrid cross.

36. Instructorwill use slide 1@f the Genetics pwer point toshow a
dihybrid cross

37.Instructorwill use slide20 of the Genetics power point &how a data
interpretation chart of a dihybrid cross

38. Students will complete, in a group setting, a worksheet with Punnett
square practice problems based didss 2138 of the Genetics
power point.This worksheet is located in Appendix D.

39.Upon completion, the Instructor will go over the correct answers to
each ofthe practice problems by using the Genetics power point.

40.Next the students will comdgwo at a tine, to the whiteboard to race
the instructor in completing Punnett squares.

41.A classmate will read a story problem to the class.

42.The instructor and 2 students will use the information in that story
problem to create the dihybrid Punnett square on the whibeld.

43.As a class, students will be taken to the computer lab.

44.Each student shoulsign orto an individual computer
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45. Students will use the internet to access zerobio.cetudents will
utilize thePunnett square tutorial.

46.Usingzerobio.com students will conplete the interactive practice
47.Students will log off of the computers.

48. Students will eturn to the classroom

49. Instructor will explain the trait card activity, located in Appendix E.
50.Divide the class into groups for the activity.

51.Provide students with th materials to complete the activity.

52. Allow students time to complete the activity with their classmates
53.Instructor should collect the materials.

54.Instructor should ask for student opinions about the activity.

55. Next the students will go to the computer lab

56. Students should log in to individual computers.

57.Instructor will pass out the blood type activity worksheet, located in
Appendix F.

58. Students will be given ample class time to complete the blood type
activity.

59. Students will submit their blood type workséto the instructor for
evaluation.

60.Upon completion of the blood type activity, the students will remain
in the computer lab

61. The instructor will pass out the farming and genetic modifications
activity worksheetlocated in Appendix G

62. Students will be igen ample class time to complete the farming and
genetic modifications activity.

63. Students will submit their farming and genetic modifications
worksheet to the instructor for evaluation.

64. The students will access the website for the final quiz. A coglyeof
quiz and the answer sheet is located in Appendix H.

65. Students will take the quiz one time.

66.As students complete questions4] they need to create Punnett
squares for each question.

67.Students will turn their four Punnett squares in to the instructor.
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68. Atthe end of the quiz, students will email their results to the
instructor.

69. Students will log off of the computers.

70. Students will return to the classroom.

o Objectives:

1. The student will be able toomparethe following pairs of terminology
genotype and pheotype, F1 and F2 generations, homozygous and
heterozygous, dominant anecessiveand monohybrid anddihybrid
crosses

2. The student will be able teelectthe appropriatetype of Punnettsquareto
construc{monohybrid or éhybrid), given a story problem.

3. The student will be able tatilize the FOIL(first, outer, inner, last) procest
necessaryto complete a Punnett square.

4. The student will be able tarrite the genes in the appropriatevcation of the
Punnettsquarebox

5. The student will be able toalailate the ratios of each traitvithin the
Punnettsquare

! Assessment:

0 Method of Assessment

A An online quiz ithe method of assessment being used. This was selected
because itwas aligned with the objectives and the studentfl receive
immediate feedbacKThe students will alsotilize the quiz questions to
create their own Punnett squares to submit to the teacher.

0 Assessment of Learner

A The students will take the online quiz which is located in Appendix H.
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Strategy

9 Introduction
o Activate Attention

A The wit will begin by discussing genetic disorders. Students will be
LINEYLIOSR gA0K GKS [[dzSadAz2ys aLF @&2dz
and could pass it on to your offspring, would you still choose to have
OKAf RNBY K¢ { (dzRSy (i & withiht instructbraay 6 S | o f
guestions they may have regarding genetic disorders and how they arise
in the population This discussion wilitroducethe lessons on genetics
and activate the attention of the students.

o Establish Purpose

A Explain to the studentthat the purpose of thisuniti8 2 & ( dzRé& t dzy'y S
technique forcalculating the ratios of inheriting specifienetictraits.
They need to know that there are a few vocabulary words which must be
understood to interpret story problems and to construbeir Punnett
squares. Students will have the opportunity to cross either one genetic
trait or two genetic traits in one Punnett square. At this point the
learners will be able to determine what ratio of offspring types result
from various types of geneticrosses. Ask the students if any of them are
aware of how this works as a result of farming or any other experience.

o0 Arouse Interest and Motivation

A While the studentsare being introduced to the genetics unit, two
marshmallow creatures will have beenisik y 3 2y (GKS GSI OKSNJ
this point, the teacher will hold both of them up, point out that they have
exactly the same traits, and ask the students how many different genetic
combinations could result from parents that looked identical. At this
point, do not answer any questions that the students have. The teacher
may wish to give bonus points or some other reward to the student that
guesses the closest. These marshmallow creatures can have any number
of traits, but it is recommended that they havelaast eyes, antennae,
two or three marshmallow segments, colored legs, and a tail.

Jarvs, Martin, McCormick EDTC 6920



14

o Preview the Lesson

A Inform the students that over the next few lessons they will be learning
about how genetic traits are inherited. This involves making charts
(Punnett sgiares) to demonstrate what happens when two organisms
have offspring. A power point will be used to introduce the concepts and
learn the vocabulary. Videos and a power point will be used to explain
the differences between monohybrid and dihybrid crossed tiren, in
groups, they will use a worksheet to practice Punnett squares. After
making sure they know what they are doing, the students will have the
opportunity to race the instructor on the whiteboard to see who can
correctly complete the Punnett squaresthe shortest amount of time.

At that point, the students will move to the computer lab to utilize a
tutorial and online Punnett square practice. Another group activity will be
to use trait cards to examine the similarities in the classroom. The
students will also look at blood types, which are inherited, and how food
is genetically modified, linking the materials to their everyday lives.
Finally, they will take an online quiz and email their results to the teacher.

1 Body of Lesson

o Recall relevant pricknowledge Students will recall prior knowledge during the
first part of the lesson in order for the instructor to start the unit in the
appropriate place. This will include taking ajest on Punnett squares to
RSGSNNXAYS GKS & dzRSayidibasfe gehefi@coricept IS 2 F NI

o Process information and exampiesfter the pretests are assessed, the students
will begin processing information, such as vocabulary, that will enable them to
complete Punnett squares. They will obtain this knowledge bygeof an
instructional power point presentation which is locatedAppendix C . The
learners will also go through discovery sequence, where they have to take on
more of the processing responsibilities. For discovery sequence, they will be
given examplesf Punnett squares to complete in class.

o Focus attentionStudents will focus attention to the major concepts of Punnett
squares by taking notes on textual information provided by a power point
presentation. This presentation will include video segmeht will focus their
attention towards the different types of Punnett squares. The power point
presentation has bulleted information, as well as underlined and boldfaced
terms to help the students focus their attention.
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o Employ learning strategie$ he irstructor will employ learning strategies by
teaching the students how to use FOIL when dealing with multiple genes. Each
letter of FOIL helps the students to remember the correct order to place the
genes when making Punnett squares.

o Practice- The studentwill have the opportunity to practice completing Punnett
squares by going up to the white board in the front of the classroom and racing
the teacher to see who can get the correct answer the fastest. This is
demonstrating principldearning goals becaugdbke instructor would not only be
giving the students a problem to solve, they would have immediate feedback
whether or not the students understand the materiBracticing making Punnett
squarewill allow the teacher to correct and show the students angtakes they
made through the construction of the Punnett square.

o Feedback This type of feedback would be considered both declarative and
intellectual skills. Students will then do an interactive Punnett square activity at
www.zerobio.com/drag_grll/mono.htnirhis will allow more practice and
feedback for the learners.

1 Conclusion

0 Summarize and review Prior to completing the following activity, the teacher
should ask students for the definition$ the terms they have been using. Then,
students will complete traits triviag group activity to be completed in the
classroom to help the students reviamheritance andPunnettsquaresThis
should be a quick review using the cards provided. The teaghleneed to
access the link, print angrepare the cardsand read through the activity before
class After they complete the activity, they will select two classmates and create
a monohybrid cross based on one of their genetic trditee materials fothis
activity are located i\ppendix E.

http://learn.genetics.utah.edu/content/begin/traits/activities/pdfs/Traits%20Tri
via_Public.pdf

Link topermissions policy from Utah genetics:
http://learn.genetics.utah.edu/gslc/permissions.html

o Transfer Learning Thestudents willrelate their new knowledge ajenetics and
heredityto blood types It should be an interesting investigation as they develop
an understanding for the Punnett square application for blood types, but also as
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they see how blood types present themselves in groups from different ethnic
backgrounds. Students shouldsaldevelop an appreciation for the importance

of donated bloodThe corresponding worksheet with directions and questions is
located inAppendixF.

o0 Remotivate and closeg; Considering the rural location of Carrollton School
District and the recent debateas the news, the students will get a brief
introduction to genetically modified foods and evaluate their own feelings about
the practices. This will help broaden their persoajplications of genetics and
give them a reason to keep thinking about geneticthe future. The
corresponding worksheet with directions and questions is locatetpipendixG.

0 Assess learning In order to determine if the students reached the goals set
forth at the beginning of the lesson, the students will complete the assessmen
on the following website and email their results to the teachiéris quiz
addresses terminology, Punnett squares, and ratios. However, the students do
need to create their own Punnett squares for questioré dn paper and submit
those directly to thenstructor for evaluationA copy of this quiz and the answer
key are located i\ppendixH. http://glencoe.mcgraw
hill.com/sites/0078778066/student vie¥chapter5/math_practice.html

0 Assess performance The students will be assessed on their participation in the
traits activity and submission of the blood type and genetically modified food
activities.

o Feedback and remediation

A The students will experier feedback on Punnett square construction
and interpretation throughout the class activities. They will also receive
immediate feedback from the online quiz. The instructor may take a
couple days to assess and return the blood type and genetically mabdifie
food assignments, therefore resulting in a slight delay in feedback.

A Students needing remediation can use the following websites for
additional review and practice.

1 Activity #1: Students should staxn the Gregor Mendel page and
look at the pea plant s, flower, pod, and plant height factors.
http://www.learner.org/interactives/dna/genetics2.html
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1 Activity #2: Thenstudentscan use this part of the site to review
the terminology and pactice using the two interactivgeon the
page,which give feedback.
http://www.learner.org/interactives/dna/genetics4.htmi

Evaluation

1 Formative Evaluation The Biology instructor ee&ches one prep of Biology each period
she has students. Therefore, for some of the evaluations the instructor will have to give
dzLJ KSNJ LI I yyAy 3 LISNA2R Ay 2NRSNJ 2 QOAaArd 2
their students, who will have all suessfully passed Biology. Each teacher has agreed to
help the instructor complete this goal without any disagreement.

o DesignReviews- The design of the instructional design project was reviewed by
a professor of technology. This individual was impresdalde amount of detail
the instructional design included. He felt that it was very thorough and the lay
out was excellent. He did make some grammatical corrections and suggested
that we talk more about the target audience. He commented on mentioriieg t
Ohio Academic Content Standards about the prior knowledge that they should
know before approaching this unit. The grammatical corrections were made
with his suggestions were taken into account.

o Expert Reviews The content of the instructional desigmgject was given to a
BSUGSNIY A0ASYyOS (SIFOKSNJAYy 2yS 2F GKS 3
the validity of the content being taught. The teacher commented on the nice
use of tying together science and math and how technology was incorporated
into the lesson. She also said that all information regarding the vocabulary,
construction, and interpretation of the Punnett squares was correct. The only
concern she had was the time limit. She was afraid that there may not be
enough time to complete ezh lesson. Her suggestions were taken in to
consideration.

o Oneto-one Evaluations- The oneto-one evaluation will take place with three
gifted junior students who have already taken Biology. They will come to the
AyaidNdzOG 2 NDa Of Idii BalNah®@rateiviR deNdicyioB that tkeéy A NJ & { dz
are to complete the bloodype activity and genetically modified foods activity.
Since this activity requires the use of a computer, they will be sent to the
computer lab. All three students are advanced learrsard received an A in the
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class last year. The instructor has confidence that each student will give
constructive feedback about the activities.

o SmallGroup Evaluations- The small group evaluation will take place in a
Chemistry class of 24 juniors whexach student has already taken Biology and
successfully passed. The instructor will present each part of the lesson to the
class and ask for constructive feedback. This will take place during the
AyaiNdzOG2NDa L FyyAy3d LENp&audtionigiétS YI Ay
the students to provide any necessary criticism on the presentation of the
lesson. In addition to the students critiquing the presentation, the Chemistry
instructor will also give her input. These contributions will help theruasor
revise any presentation errors that are found.

o Field Trials- The field trial will be given to a class of Physics seniors which will be
GFdAKGI 2y GKS AyadaNdzOG2NDa LI} FyyAaAy3a LISN.
and each of the students has s@ssfully passed Biology. Since these students
are enrolled in Physics, they are some of the most outstanding students in the
school. The entire foutlay lesson will be taught. The students and Physics
instructor will evaluate each day and make suggestifor improvement. This
will be a great test run to see if time will be an issue to completing this unit in
the allotted time.

o Ongoing Evaluation The instructional design unit will be evaluated throughout
its creation by another group in the creat@s A y a i NdzOG A2y | £ RS&A13
component will be given to be evaluated and comments will be made. Another
IANRdzLJAQ Ay Llzi 2y GKS ONBFGA2Y 2F GUKS Ay
the completeness of the assignment.

1 Summative Evaluation Each formative assessment method provides valuable
information to the success of the project but the method that would be most useful to
having a successful evaluation of the instructional design unit would be the field trial.
Since all of the other metids are evaluating different components of the instructional
design unit and the field trial evaluates the unit as a whole, the team of creators feels
that this would be the most successful. Time, presentation, websites, activities and
assessment would ldbe evaluated. Additionally, motivation would be addressed. The
students doing the evaluation would be required to rate their motivation for completing
GKAA dzyAl Fa AF GKS@ 6SNB | . A2t23& aldzRSyY
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components comiried would give the instructor a great insight on what to revise in the
unit.
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Website Descriptions

1 zeroBio is a website designed for high school science students to provide an interactive
learning environment with games, puzzles, and quizzesded to help the students
review materials for Grade 9 science, Grade 11 Biology, and Grade 12 Biology. Naturally
appealing to high school students with its easy navigation, creative graphics, tutorials,
and examples from real classrooms, zeroBio is aestufitiendly website that would be
a quality resource for high school science students and educators.
http://www.zerobio.com

T tFENIG 2F GKS | YyAGSNBRAGE 2F | 0 KQa [abheNy ®DSYy
activity called Traits Trivia. The site provides an introduction, preparation techniques,
good directions, and the cards necessary to implement the activity. The PDF also
contains the entire activity in Spanish. Their general website contains high quality
educational animations and explorations, as well as virtual labs. A link for teacher
resources and lesson plans is located on the main page.
http://learn.genetics.utah.edu/content/begin/traits/activities/pdfs/Traits%20Trivia_Pub

lic.pdf

1 ¢KA&d 6S0aAlGS LINRPOARSAE  wmn [[dSadAazy ljdzal &
knowledge of heredity and Punnett squares. The quiz provides immediate feedbdick an
the opportunity for the student to email his or her results to the instructor. Designed as
a supplement to their text books, this site is part of the Glenco Online Learning Center.
Textbook Resources, Chapter Activities, and Section Resources are theeteations
for navigating the pages. While not all resources work unless you have a code, there are
many resources for teachers and students alikéep://glencoe.mcgraw
hill.com/sites/0078778066/student viewO/chapter5/math_practice.html

1 All located within the same site, these three links are part of an interactive site
dedicated to DNA, including the Human Genome Project, Genetic Engineering, and
Implications and Ethics. The first two sites use tAtahd 4" pages fo the chapter menu
in the Genetics tab. These are for content remediation, in our case. The third site is from
the Implications and Ethics tab, page 6 in the chapter menu.

http://www.learner.org/interactives/dna/genetics2.html

http://www.learner.org/interactives/dna/genetics4.html

http://www.learner.org/interactives/dna/implications6.html

Jarvs, Martin, McCormick EDTC 6920


http://www.zerobio.com/
http://learn.genetics.utah.edu/content/begin/traits/activities/pdfs/Traits%20Trivia_Public.pdf
http://learn.genetics.utah.edu/content/begin/traits/activities/pdfs/Traits%20Trivia_Public.pdf
http://glencoe.mcgraw-hill.com/sites/0078778066/student_view0/chapter5/math_practice.html
http://glencoe.mcgraw-hill.com/sites/0078778066/student_view0/chapter5/math_practice.html
http://www.learner.org/interactives/dna/genetics2.html
http://www.learner.org/interactives/dna/genetics4.html
http://www.learner.org/interactives/dna/implications6.html

21

1 Bloodbook.com is a site designed to inform the general public about blood types
and donating blood. It is a commercial website, so its use inrstructional
design is only for the opportunity to evaluate the data they provide, regardless
of whether or not it is accurate. Students will be able to correctly identify
compatible blood types from the first website, which includes the information
for red blood cells, whole blood, and plasma. The second link provides an
interesting look at racial and ethnic world blood type distributions. Using this
page, the students will be able to consider how and why traits may be more
prevalent within a group.

http://www.bloodbook.com/compat.html

http://www.bloodbook.com/world-abo.html
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Instructors Materials and Tips
1 Tips

o Tip1l: Often, students will start to sk questions about why they have a certain
trait if their parents have certain traits and put the instructor in an
uncomfortable situation. The safe answer is that our examples are simplified to
make the process easier and understandable. Multiple gengsifanto
RAFFSNBYyUG dNIXAGaz a2 GKSe OlFlyy2d RSOSNY
OKSANI LI NByd 2N GKFG | airoftAy3a O2dzZ Ry Qi

1 Materials
o FOIL and Ratio Instructions

FOIL is a mathematical acronym that represents that representethod of producing
a polynomial from two binomials:

F First
O QOuter
I- Inner

L- Last

For example, suppose you are given the two binon{ials 1) and(x + 2}. In order to
FOIL, the two binomials must be multiplied together:

(x+ 1) (x+2)
To apply FOIL, first start with F. Multiply the first two terms together in both binomials:

(l|' + l)ET— 2)

T Ry = 1o

So the first term in your polynomialis. Next, apply O: multiply the two outer terms in

both binomials together. Third, apply I: multiply the inner two terms together in both
binomials and finally, L: multiply the last two terms together in both binomials. When this has
been completed, your polynomial should take the form (before simplifying):
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¥+ 2x+1x +2

Since there are like terms in our polynomial (#h&erms), they can be combined, so the
final answer will take the form:

x-+ 3x+2

b2g FLIJXe& GKAa (2 | tdzyySaGid aljdz NBo [ SGQa
for the eye color of their chilén are Bb and bb, whef@represents dominant brown eyes and
bNBLINEaSyia NBOSaaA@dS ofdzS SeSao ChL[ OFy 68
I3Sy2deLlSa Ayid2 (g2 o0AYy2YAlLfas gKSNB 2yS LI NBy
other would be thesecond binomial. For each binomial, the genetic contributions would be
added together. For this example, the binomials would form:

(B +b)(B+b)

Now apply the FOIL method to get:

BE+Bb+Bb+ bb

After combining like terms, the polynomial formed by the genotypes of therare
forms:

BE +2Bb + bb

Now look at this polynomial by using ratios to determine the percentages of the
phenotypes of the offspring. Since there are four possible phenotypes of the offspring, there is
a 25% chance that an offspring will receive each type of phgmeot Thes & phenotype is

represented once in our polynomial, so there is only a 25% chance that an offspring will have
this phenotype with brown eyes. Secondly, there ai®lterms, so there is a 50% chance that

an offspring will ave this phenotype with brown eyes, singds dominant ove®:. And finally,
there is onebb term, which means there is a 25% chance that an offspring will have this

phenotype with blue eyes. Additionally, from thesenclusions, there is a 75% chance that an
offspring will have brown eyes and a 25% chance that an offspring will have blue eyes.

By looking at Punnett square through mathematical eyes in addition to applying science,
students can learn how to FOIL and uagos to calculate percentages.
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Appendix A
2 Kl 0Qa ,2dzNJ [ SINyAy3a {aet S

For these questions, choose the first answer that comes to mind and click on a,b, or c. Don't
spend too much time thinking about any one question.

Question 1. When you study for aste would you rather
a) read notes, read headings in a book, and look at diagrams and illustrations.
b) have someone ask you questions, or repeat facts silently to yourself.
c) write things out on index cards and make models or diagrams.

Question 2. Whih of these do you do when you listen to music?
a) daydream (see things that go with the music)
b) hum along
¢) move with the music, tap your foot, etc.

Question 3. When you work at solving a problem do you
a) make a list, organize the steps, anédhthem off as they are done
b) make a few phone calls and talk to friends or experts
c) make a model of the problem or walk through all the steps in your mind

Question 4. When you read for fun, do you prefer
a) a travel book with a lot of pictures it
b) a mystery book with a lot of conversation in it
c) a book where you answer questions and solve problems

Question 5. To learn how a computer works, would you rather
a) watch a movie about it
b) listen to someone explain it
c) take the compter apart and try to figure it out for yourself

Question 6. You have just entered a science museum, what will you do first?
a) look around and find a map showing the locations of the various exhibits
b) talk to a museum guide and ask about exhibits
) go into the first exhibit that looks interesting, and read directions later

Question 7. What kind of restaurant would you rather not go to
a) one with the lights too bright
b) one with the music too loud
c¢) one with uncomfortable chairs

Question 8 Would you rather go to
a) an art class
b) a music class
C) an exercise class
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Question 9. Which are you most likely to do when you are happy?
a) grin
b) shout with joy
c) jump for joy

Question 10 If you were at a party, what would you be mostyikeremember the next day?
a) the faces of the people there, but not the names
b) the names but not the faces
c) the things you did and said while you were there

Question 11. When you see the word-'d - g", what do you do first?
a) think of a pcture of a particular dog
b) say the word "dog" to yourself silently
c) sense the feeling of being with a dog (petting it, running with it, etc.)

Question 12. When you tell a story, would you rather
a) write it
b) tell it out loud
C) act it out

Question 13. What is most distracting for you when you are trying to concentrate?
a) visual distractions
b) noises
c) other sensations like, hunger, tight shoes, or worry

Question 14. What are you most likely to do when you are angry?
a) scowl
b) hout or "blow up"
c) stomp off and slam doors

Question 15. When you aren't sure how to spell a word, which of these are you most likely to
do?

a) write it out to see if it looks right

b) sound it out

) write it out to see if it feels right

Queston 16. Which are you most likely to do when standing in a long line at the movies?
a) look at posters advertising other movies
b) talk to the person next to you
c) tap your foot or move around in some other way

Total your a's, b's, and ¢'or if you're online click on the submit button below.
copyright 2009 378525

Jarvs, Martin, McCormick EDTC 6920



GENETICS PRETEST

Appendix B
Mame:
Duestion 1:
Question 2: ‘
7
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Question 3:

Jarvs, Martin, McCormick

What is the ratio of applesbananas:oranges?

Write your answer here:

What is the ratio of stars:circles?

Wite your answer here:

What is the ratio for the types of leaves?

Write your answer here:

EDTC 6920
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4. If you had a red flowering plant and a white flowering plant of the same type, what color flowers do
you think their baby plants would be? Why?

5. Pretend your pargs both have brown eyes and you have blue eyes. How can that happen?

6. The words heterozygous and homozygous refer to
a. objects that have qualities that are different or the same.
b. two different ways milk can be treated to kill the bacteria.
c. two classifications of 1Q levels for people that are considered to be geniuses.

d. words that the teacher made up.

7. Fruits have seed so they can produce more plants to ensure their survival. So, where did seedless
grapes come from?
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Appendx C

A Genetics Presentation

Genetic Terminology

= Trait - any characteristic that
can be passed from parent to
offspring

= Heredity - passing of traits from
parent to offspring

= Genetics - study of heredity

Jarvs, Martin, McCormick
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Genarzanion "Gz
» Parental P, Generation - the parental
generationin a breeding experiment

» F, Generation - the first-generation offspringin
a breeding experiment. (1st filial generation)

—From breeding individuals from the P,
generation

* F, Generation - the second-generation
o??spring in a breeding experiment.
(2nd filial generation)

— From breeding individuals from the F,
generation

1

Reosulis of Marncsl's Exosrimants

* Inheritable factors or genes are
responsible for all heritable
characteristics

» Each trait is based on two genes, one
from the mother and the other from the
father

* True-breeding individuals are
homozygous ( both alleles) are the
same

More Terminology

+ Allele — two forms of a gene, dominant
and recessive

» Dominant - stronger of two genes
(alleles) expressed in the hybrid;
represented by a capital letter (R)

» Recessive — gene (allele) that shows
up less often in a cross; represented by
a lowercase letter (r)

» Genotype - gene combination for a trait
(e.g. RR, Rr, )

Jarvs, Martin, McCormick
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» Phenotype - the physical feature
resulting from a genotype (e.qg. tall,
short)

+ Homozyqous genotype - gene
combination involving 2 dominant or 2
recessive genes (e.g. RR or rr); also
called pure

* Heterozyqous genotype - gene
combination of one dominant and one
recessive allele (e.g. Rr); also called

hybrid ©

female gametes

male gametes

How to Make a Punnett Square
Punnett squares allow geneticists to predict the
possible genotypes and phenotypes of offspring.
In this example, both Make the grid Fill in the grid Fill in the offspring
parents are heterozygous Place the alleles of the Combine the parent Use the Law of
for yellow-pea allele (¥). gametes of one parent alleles inside the Dominance to deter-
along the top of a grid boxes. The letters mine the phenotypes
and those of the other show the genotyp and phenotype ratio of
parent along the left- of the offspring, the offspring,
hand side.
Parent 1 Y |y \ y L
| 9|e
Parent 2 E Y Y| WY Yy Y| w Yy
3 ole
y Y| kY sy vyl v W
The genotype ratio is The phenotype ratio is
1:2:1, meaning 1 YY, 3:1, meaning 3 yellow
2Yy 1yy. peas to 1 green pea.
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