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MATH 2256 - Introduction to Linear Algebra

Reporting Pariod

Course Description

Introduces low-dimensiona! linear algebra through e'genvalues and eigenvectors. Applications to linear systems, least-square prablerns, and e calculus, induding elementary differantial
eqgualions.

Program Qutcomes/Goals

Work with mathematical structures

Demonstrate an understanding of and work with axiematic mathematical structures.

Student Learning Qutcomes

Matrix/Vector arithmetic

Perform matrix and vector arithmetic.

Supported initiatives
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Action Plans for Improvement
Action Plans for Improvement Description Due Date
Fall 2016/Spring 2017: Students coming out of Math 2256 demanstrate a very strong understanding of how to do Aug 14 2017

compuiations with vectors and matrices since 85% of students answered the ralevant question corectly on the posi-

test Therefore my plan for Math 2256 is to continue as | have been daing with assigning homework, having studants Status
work problems in ¢lass, and giving #xams over the material on makix and vactor arithmatic. in the future, one might try
starfing tha course with malrix and vector arithmetic first, instead of with linear systems, so that studenis have more
time to practice with matrlx computations.

Plannad

Measures

Pre-Test Post-Test Questions
Answer Quastion 1 on the Pra and Post-Test which deals with matrix arithmsfic.

Question 1; Asks studenis io da a matrix computaion involving matrix multiplleation and matrlx subtraction.

Methodology

Give students a pre-test during the first waek af class, and giva them the same post-test during the last woek of class.

Source of Evidenca: Prefpost test

Target
50% reduction in incorrsst answers
FRTEE W s ARl waved oo el Yo SP L Rt
ype
There will There The action plan far this course was to start doing regular assessments basad Asgessment: Mat
be a 50% was a on pre-tests and posi-tests, 1o start creating acfion plans fo Improving Math Assessment
reduction 95% 2258, and to start Implementing those action plans In the future. Math 2256 is Methad
in reduction now assassed by a pre-test and a post-test aligned with the lsaming Revised
incarrect in abjectives, so the first partof the action plan has been successfully
answers Incovrect Implemented. | have created an action plan for this leaming objective and
an the answars this will be used in improving the course in the future, so all parts ofthe
relevant on action plan have been successtully completed.
quesfians Question
1

Analysis of Finding and Evaluation Results

A, 22 students took both the pre-lest and post-test.

B. On the pre-test, 4.55% of the 22 students gat this question correct, and on the post-test, 85.45% of the 22 students got this questlon carrect.
C. On the pre-test, 95.45% of the students got this queston Incorrect, and on the pozi-test 4.55% of the students got this question incomect,

D. On the pre-test, an average score would have been a 5% while an the post-test an average would have been 95% on thls question.

E. Students improved grealfy on this question, with a reduction by 85% in the number of Incorrect answars, testing their ability to perform matrbx
and veclor aflthmetic. Thls assessment shows no weakness in this area.

F. Students improved greatly on this questicn, with a reduction by 85% in the number of incomrect answers, testing thelr abiiity 1o parform matrix
and vector arithmetic. This assessment shows that this area is one of the strong toples for studants in Math 2256 with great gains in learning on

this toplc.
15



Improve Intentionally

.. Solve systems

L JH

Solve systemsz of linaar equalions using mairix methods.

Supported Initiatives

Action Plans for Improvement

Action Plans for Imprevement Description
Fall 2016/Spring 201 7: Students coming out of Math 2256 demonstrate a very sfrang understanding of how to salve

Due Date
Aug 14 2017

linear systems of equations sirnce 100% of students answared the relevant quesfion corractly on the post-test.
Thereforg my plan for Math 2256 Is fo continue as | have been daing with asslgning homewark, having studerits wark Status

problems in class, and glving exams over the mater!ai on systams of equations. In the future, ore might try Introducing
mare appilcations of linear systems of equations in other flelds as to give students more praclice with systems.

Measures

Planned

M. Pre-Test Post-Test Questions

Answer Question 4 on the Pre and Post-Test which deals with soiving a system of linear equations.

Question 4; Asks students to salve a system oflinear equations and give the solution selas a set of vectors.

Mathodology

Give students a pre-test during the first week of class, and give them the same post-test during the last waek of class.

Source of Evidence: Pre/post test

Target

50% reduction in ingorrect answers

There wil!
be 2 50%
reduction
In
incomect
answers
on the
relavant
questions

SO

FEwdunga i eyrne o Al wved froo Proevicns Aethin s i Fiet
These The aclion plan for this course was to start doing regular assessmenis based Assessment: Met
was a on pre-tests and post-iests, to start crealing action plans for improving Math Assessment

100% 2256, and la start implementing those action plans In the future. Math 2256 Is Mathod

raduction now assessed by a pre-test and a past-test aligned with the leaming Revised

in objectives, so the first part of the actian plan has been successfully

incorract implemanted. | have created an action plan for this laaming objective and

answers this will be used in impraving the course n the future, so al! parts of the

on action plan have been successfully compteted.

Quaestion

4

Analysis of Finding and Evaluation Results

A. 22 students tock both the pre-tast and post-test.

B. On the pre-test, 22.73% of the 22 students got this question cormect, and on the positest, 100% of the 22 students got this question comect.
C.On the pre-test, 77 27% of the studenis got this guestion incorrect, and on the post-test 0% of the students got this question incomreat.

[3. On the pre-test, an average score would have been a 22,73% while on the past-estan average would have been 100% cn this quastion.

E. Students improved greatly on this question, with a reduction by 100% in the number of incorrect answaers, testing their abifity to sokve systems
of lingar equations. This assessment shows no weakness In this ares, especially since all students answered this question correclly on the post-
test.

F. Students improved greatly on this question, with a reducion by 100% in the number of incorrect answers, tasting their abllity ta solve systams
of linear equations, This assessment shows that solving systems of lirear aquations is a topicis a strangth for this course, with a gooc decrease
in the number of incorrect answars and al! students gelting the question comrect an the post-tesi. Of all the questions an the pre-test, this was the
secand highest number of correct anewers, showing that students tend to came into the course with some kniowledge on this subjest, butdo

{eave knaowing it very strongiy.

Compute determinants

Compute deierminants of matrices and apply determinants to situations involving invertibility of matrices, linear independence, and bages of vector spaces.

Supported initiatives
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Action Plans for Improvement

Action Plans for Improvement Description Due Date

Fall 2016/Spring 2017: Students coming out of Math 2258 demonstrate a good undarstznding of how fo compute and ~ Aug 14 2017
apply determinants of matrces, since 100% of students answered Question 5 cormectly on the past-test and 72% of
students answered Question 8 corecty on the post-test. Since Question & was ane of the weaker guestions for
students on the post-test, § might try spending more tme an the ideas of linear Indepercence, span, and bases in Status
order Io increase this percentage. One way to achieve thls Is to break this content inte its own unit and giva the Planned
students an axam on just this material.

Measures

=1 Pre-Test Post-Test Questions

Answer Queston 5 and Queston & an the Pre and Post-Test which deals with applying determinant calculations to the Invertibility of 2 matrix ard 1o a quastion about

beses of a vector space.

Quoston 5: Asks studenls fo compute the determinant of a given matrix and determine whether the matrix ia invertible based on this.
Queston B: Asks students to determine which set amengst given sels of veciors regresents a basis of R*2, which can be done with determinant calculations,

Methodology

Give gludenis a pre-test during the first week of class, and give them the same post-last during the last week of class.

Source of Evidence: Pre/post test

Target
50% reduclior. in incorrect answers
Flviafu s e preng Aot wnd fan Draviocs Aetan o [more oh Hei
Y
Thera will There The action plan for this course was lo starl deing regular nents A i Met
be a 50% ware based on pre-tests and post-tesis, Yo sta:t crealing acdon plans for Assessmant
reduction decroases improving Math 2256, and to start implementing those action plans in the Method
In of 100% future, Math 2256 is now assessed by a pre-test and a post-test allgned Ravised
incorrect and 67% with the leaming objectives, 30 the first part of the action plan has baen
answers in sucoassilly implementad. | have created an action plan for this learning
onthe incorrect objective and this will be sed in impreving the course in the future, so all
rejevant answers paris of the acion plan have bean successiully completed.
questions. on
Quastions
Sand 6

Analysis of Finding and Evaluation Results

A. 22 students took both the pre-test and post-tast.

B. On the pre-lest, 18.18% of the students got Question & corect and 18.18% got Question B correct. On the posttest, 160% of studeats got
Question 5 correct 2and 72.73% got Question 8 camedt.

C. On the pre~test, 81.82% of the students got Question & incorrect and 81 B82% got Question 6 icorrect. On the pest-tast, 0% of students gat
Question § corect and 27.27% got Question 6 correct.

. On the pre-tast, the avarage score would have been 18.18%, and an the post-test the average score would have besn 86 37% between the
two quastions.

E. Students improved significantly o both quastions. The assessment shows that Question 8 was the waaker of the twa questions, and this
question asked students to determine which of givan sets of vectors was a basis for a vector space. While Queston 8, with 100% of student
getting it commect on the post-test, showed that students can compute determinants by the end of the courss, this quastion showed that students
may have mora lssues with applying the infarmation to other situatiehs.

F.The \t showed that Question 5 was the stranger question for students, showlng that by the end of the course all atudents knew how
to compute a determinant and use that information to determine whether a glvan matrix was invertible or not. This was ane ofthrea questions
on the post-test whare all 22 students got the question corect,

Linear transformations

\Jse linear rans‘ormations batwaen veclor spaces and comple the matrx asscclated to a given transformation.

Supported Initiatives

il Crreagiioy] Sohimansisa legeention D Prioritics

Action Plans for Improvement

Action Plans for Improvement Description Due Date

Fall 2016/Spring 2017: Students coming out of Math 2258 demonstate a good understanding of haw to compute the Aug 142017
matrlx associated to a linear transformation since 77% of swdents answered the relevant question correclly on the
posttest. In order fo increase this percentage, one might try to rearder the material in the course so that lInear

transformations appear earlier. During the relevant semester, | covered linear transformations near the and of the Status
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semester and had to rush through them in order 1o get to the very important topic of sigenvalues and eigenveciors. In Plannad
the fulure, one might try covering fransformations immedialely efter covering vector spaces and subspaces io allow for
mare ime for the material te absorb.

Measures

Pre-Test and Post-Test Questions

Answer Queslion 2 on the Pre and Post-Test which deals with computing the matrix associated to a given linear transformation.

Quastion 2; Asks students to compute the mafrix associa'ed fo a glvan linear transformation.

Methodology

Give students a pra-tast during the firs week of class, and give them the same post-test during the last week of class.

Source of Evidence: Pre/post test

Target
50% reduction in incorrect answers
RS F ot Muhieved froos Pravicus Aclionitlirs lrive rerre < [
R
There wili Thera The action pian for this course was 1o start deing regular ents based A ent: Mat
be a 50% wasa on pre-lests and post-tasts, to start creating action plans for impraving Math Agsassmant
raduction 74% 2256, and to start implementing those action plans in the future. Math 2258 is Mathed
in reduction now gssessed by a pre-tast and a past-iest aligned with the learning Revised
ingorrect in objectives, so the first part of the action plan has been succassiully
answers incarrect implemented. | have crealed an action plan for this leaming objectiva and
on the answers this wifl be used in improving the course in the future, 0 all parts of the
relevant an action plan have been successfully completed.

guastions Quastian
2.

Analysis of Finding and Evaluation Results

A. 22 students took both the pre-test and past-test.

8. On the pra-test, 13.64% of the 22 students gat this question comect, and on the post-test, 77.27% of tha 22 students got this questian correct,
. On the pre-test, B6.36% of the students gat this guestion incorrect, and on the post-tast 22.73% ofthe students got this question incorrect.

D. On the pre-test, an average scare would have been a 13.84% while an the post-test an average waould have been 77.27% on this guestion,
E. Students Improvad significantty on thls question, with a reduction by 74% in the number af incorect answers, tasting their ability tc find a
matrix coresponding to a given tinear ransformation. This assessment shows no significant weakness in this areabut with anly 77.27 of
students gettirg this question correct an the post-tast, there is definitaly roem for imprevementin this area.

F. Sludents Improved greatly on *hls question, with a reduction Dy 74% in the number of incorract answers, showing that there Is slgnificant
learning in topic of finding matrices assoclated to linear fransformation.

Eigenvectors and Eigenvalues

Computa the elgenvatues and elgenvectars of square matrices,

Supported Initiatives

Action Plans for Improvement

Action Plans for improvement Description Due Date

Fall 2016/Spring 2017; $tudents coming cut of Math 2258 demonstrate a very strong understanding of how to solve Aug 14 2017
*linear systems of aquations since 100% of studants answered the relevant quastion comrectly on the post-test.

Therefore my pian for Math 2256 is to confinue as | have besn daing with assignirg homework, having students work Status

problems in class, and giving exams over eigenvalues and sigenvectors. In the future, ane might try gpending more

time on eigenvectors and sigenvalugs, since this topic usually appears atthe end efthe course and often faels

rushed. Allowing more time In the schedule for this topic would allow for more appications and more time for

students to practica thase problems.

Planned

Measures

w1 Pre-Test and Post-Test Questions

Answer Question 3 on the Pre and Post-Tests which deals with computing the elgenvalues of a given matrix,

Question 3: Asks students to compute the eigenvaiues of & square 3x3 malrix.

Methodology
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Give students a pre-test during the first week of class, and give them the same post-test during the last wesk ofclass.

Source of Evidence: Pre/post test

Target
50% reductian 'n Incorrect answers
Firt il g Achovelice s [ Fee ST T
There wil! There The action plan for this coursa was to start doing regular ents based A ent Met
be a 50% was a an pre-tests @nd post-tests, to start craafing action plans fer impraving Math Assassment
reduction 100% 2256, and to start implementing those action plans in the future. Math 2256 is Methad
in reducton now assessed by a pre-test and a post-tast aligned with the learning Revised
incamect in objectives, so the first part of the action plan has been successfully
answers incorrect implamanted. | have created an action plan for this leaming objective and
on the answers this witl be used in improving the course in the future, so all paris of the
relevant on action pfan have besr successfully compieted.
questicns Cuestion
3

Analysis of Finding and Evaluation Results

A, 22 students took both the pre-est and post-test.
B. On the pre-test, 22,73% of the 22 studerts got this guaston commect. and ¢n the pest-est, 100% of the 22 students got this question correct

C. On the pre-test, 77.27% of the students got this question incorrect, and on the post-test 0% of the studants got this question incorrect.

D. On the pre-test, an average sccre would have been a 22.73% while on the past-test an average would hava bean 100% on this question.
E. Students Improved greatly on this question, with a reduction by 100% in the number of Incorrect answers, testing their abllity to compute
elgenvalues. This assessment shows no weakness in this area, especlally since all students answered this questiion correctly on the postiast
F. Students Improved greatly on thig question, with a reduction by 100% in the number of incorract answers, testing their ability to compute the
sigenvaiues of a mairix. This assessment shows that the topic of eigenvalues for this course is a slrong topic, with all students getting the

question corect on the post-test,

Related Projects

There are ne related projects to tis project,
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