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«Students know far less U pon Table 1. STEM instructional methods strengths and weaknesses.

completing a course than faculty think
they do.”

— NSF project assessing student achievement
In undergraduate STEM courses

How can we improve student learning and faculty effectiveness in online and hybrid
STEM courses through innovative pedagogies and by leveraging the testing effect?

WEELQERSRES

Delivery

Strengths

Lack of content engagement,
potential for cheating, may not
teach soft skills, lectures may
Inhibit learning

Status quo bias; some

Conventional .
advantages for large class sizes

Mixed-Mode LMS Layout

integrated Content, Evaluation, Tutoring, In-Class Problem Solving

10 modules of videos & slides

High instructor productivity—can  No authentication, low retention,

Why’) What to do about 1t? | Coursei UCF‘ s _Remediation Hierarchy MOOC  reach thousands of students: requires good Internet access,
= What faculty think students get # d Rt |DLSp1BDeveIopment S peer-assessment is feasible manual grading is difficult
what students actually get Statistics, Content Guidance Flipped or Videos improve comprehension  Students may be unprepared or
= Good exam scores # conceptual understanding Srricanes iy ‘ %) Content Feedback Blended and student enjoyment; in-class  resistant, homework must be

time Is reallocated to active
learning and productive activities

tailored to be effective, may lack
Instant feedback

EEL3801 ComPUter Organlzatlon d) Von-Neumann Architectures and Com

= Effective assessment = student achievement 1t Classrooms

If a more major jump start is needed, then t

* Formative assessment monitors learning to

_HF.'—I-I'

Reduces cheating and allows

Upfront equipment, software,

. . — Testin . e . :
give ongoing feedback ] — Cent J scheduling flexibility; improves and staffing costs; requires
= used by instructors to tune teaching | cnter instructor and GSA productivity physical space and training
u Used by StUdentS tO hOne thelr Iearnlng ] 2710.-"sz";,'?:,:§:::l:c:;:,:.;nf:;:c?or BLzsijj"PeT Afsiaecijic fee}dback would tTe tc- . Testlng Center’ smart questlon Ch ” _ ¢ _ | ¢
‘@ . s . L pe ¥ number/role of the wires that compose then Evaluat|0n desi e C|arification a.eng”']g' 0O |mp emenit—
= “Testing effect” of quizzes vs EPEpR——— an, ’
' , Course Overview e @ ¥ d Y : requires university- or
low compliance/efficacy of homework S e an remediation, and open tutoring . i ment-level fundin
P y J_ 7 S 1 ] == Proficiency frees instructors’time and chznging st instrugt’or
= (Summative + Formative) assessments > T iR e D Center  enables student successvia o iec and cooperation
odules : : .
' Integrity, engagement, and the
Summative only g o e . piokictBasouroes v .. [Jngmore comprenensive rec: _ ’ (EPC) testigngyeffecgi : from many stakeholders
T Re-designing CPU for Power Reduction I R Y T T A tutor aSSIStS StUdentS at UCF S EPC

= Formative assessment + Peer Teaching -
Student learning 1t

What Is the testin O effect? 8 study sets e random per Tutoring, lab, and sign-in areas are separated Unlversity of Central Fiorida
: et som i smmeommamarnors. | PEF MOdule WS ZEZE closed-book quiz intain qui . .
= Students learn more when open-book study is .. | from assessment areas to maintain quietness. Week | Modalit Topic Date
augmented by frequent closed-book tests. | Course Preparation
_ o Online Only (read syllabus; intro —
= Atthe Evaluation and Proficiency Center, Figure 1. Hybrid STEM course with rich, interactive modules; | .o 0 [0 Question 2 discussion post)
timely, .det.alled feed bf';\Ck Wlth Oppo.rtunltles for study sets with worked examples; and dynamic test guides. e A oo oo i bt e et o lor b a1 oo o el oo i e el e s 1 o Class BLUESHIFT & Course  Friday 5/26 at
Socratic dialog locks in learning gains. matl gt 1 W1 o oot rpagaton delybenen e gt anser e precedingquesion, . Question 12 Indezteal ichvould apply Walkthrough 1:00pm
= - - artial Credit 1: What is the roundtrip propagation delay between the lighthouse - -
Score Clarification Improves Learning o wina , Modularization & Friday 6102 at
Consider MIPS assembly code where the Byte address of label start: is 1024,.,: b) 12.5 psec o IUGS’[IOH l , 2 F2F Class Immersive EPC 1:00pm
" _ ) 20 psec ] Dlgltlzatlon OT CNGINCEIng time of night principle Experience . p
How do we assist students to develop start. 1w $£0.0(Se0) )25 psec problem solving through ontprnc Question 2 Exemplar Vignettes
- i ko e) 10 msec decomposition into R . ,
STEM knowledge and skills when we cest:  maw Seo brs srant 12,5 msec incremental assessments Flghtof tme princple Er'gg:Z‘;ﬁfEgggorgﬁﬁ%%a;ﬁgfvgﬁ?mg 3 Online Only Tutoring, and Score —
digitize STEM content and assessments? N o:award prtal redt automatcaly Clarification
Partial Credit 1: What is the Byte address of label teat: in decimal? Answer 1; C (Note: Indicate ONLY the LETTER corresponding to your choice) right of time principle Struct r' n
: UcCturil :
Answer 1: Partial Credit 2: What is the roundtrip propagation delay expressed in picoseconds? 4 FOF Class Creativi t /%esi n /SO f i Frlday 6/ 16 at
" [on—n . " - wer 1: dul ucti d dings.
DI g I tl ZInN g ST E M CO N te N t - FO ur FO Cl [ 16384 ﬁ]gtsruciiroissaerg g/ll\(/)vayse gggﬁit;;grir}fiznstafgg (i)n fri]glcsjsl\fr:ZtS add @) 10,000,00 psec V| Propagation speed of light | - 2 1. Oopm
to 32 on the Testing Reference Sheet. So, 32-bits is 4 Bytes per b) 12,500,000 psec c ' (CDS) q uestions
1) CO re CO nc eptS an d EX p er | ences — Answer 2: instruction. So, Iw is at 1024, addi is at 1028, and bne is at 1032. c) 20,000,000 psec orrect! . Clones are generated hased UCE S
: : . : i u ort
FOundathn O.I: knOWIedge examples and Varled [ FR—— Answ_er 2: bne instructions are an | format instruction with op- :; igggg E:z on various yersions of the diffraction coefficient of light + Detaled solufions are provided fer Online Only Resour([:)eps —
exp eriences or 9 anized ar,oun d bi 9 i d,e as ?gfgoa)og?\%jotﬁeTtgfgsé?i;Z?srtee?I?sttelr it(r)ﬁ;)[r)neé::lp&e?e;sﬁglgtem f) 20,000 psec problem’s given statement — gubmisglionffortself-pircleéj r%Vie\IN(detingt T ——— e — Friday 6/30 at
Answer 3: (01001), so the first 16 bits are encoded as 0001 0101 0000 g) 25,000 psec photoelectric etiec core Clarification with Graduate AssIstan F2F C
] ] . 1001. To find the value encoded in the branch location, we h) none of the choices listed n ass Online Content 1: OOp m
2) Task Analysis — Develop understanding = - debmie e sar bl s 2 nstutens bk fom e | e it Oy e ETER iy i) || ] vt beowsis ntent P
SUﬁ'Clent fOl‘ |earnerS tO prIOFItlze key ISSUES and ,CnOSL:Puti{,CI,Sn?;riiﬁilpﬂf;zm:;ﬁg 3;3:%?;?;&?](t:mi(t:z(;obnn?s _3 Partial Credit 3: What is the maximum r_1umbe_rpfdistancemeasurements (b) Ta.ble 2 COUI’SG SChedU|e fOF D|g|t|Z|ng and Rem9d|at|ng
seguence th@lr SOIUthnS (FFFD in 2's complement hex). So the to'FaI i_nstruction is 0001 that can be performed in a millisecond ? STEM Assessments faCUIt WOI’kShO , Summer 2017 At
q 0101 0000 1001 11171 1111 1111 1101 which is 0x1509FFFD. a) 10 ] ]
-, - - b) 12 uestion 3 5 /
3) Metacognition — Help learners gain awareness Figure 4. Score clarification explains why an i " Stralch sheets are = - tU%F _\;\_/e et%ugate faculty fr(t)m d'(\j/?rfe S'I:[Ellf]fleéc;)sco_n thow
- = 1, - - ' . . d-in to facilitate — . . O digltiZze thelr assessments and integrate tne INTO
Of thelr thlnkln rocesses, enablln ada tation d) 40 Seafine . Given: An athlete drank exactly 884.0 Liters of Gatorade over an interval of 2.0 years. : : _
h ] gtF))I g p answer was Incorrect. Stl'_ldents can mee‘E Wlth e) gﬁﬁtr]asgg(s)?ernggf?(\;/;et:’(\)ln Sought: How many milliliters of Gatorade did this athlete drink daily on average? the”’ courses. AS an |ncent|Ve, we Offer a course release_
to C anglng pro ems tUtorS for further eXpIanat|OnS and Socrauc d|aIOgS- J Note: Express your answer to the nearest single decimal point, i.e. 0.1 mL.

se a new CPU is being considered that will have:
-85/fpt|dfh riginal CPU design

. % voltage reduction
= 15% frequency reductio

does its pw r dis: pt compare with the original design?
vide a precise declar t ttm nt on the impaci tf afo ml report, and an infor
ment for dESC upcoming project meeting

How
Pro

Solution: Power dissipation is giv
ratio:

Poow _ o X085 (Vg ><O.285)2 *Fog X085 _ 0 esie 52
Purig CoEd xVDId X Fo\d

enby P=Cx VZx F. Relat e power would then be expressed as the

hhhhhhhhhhh

L jump target ifor
Course Schedule ] i ] 52
Register Encoding: Value Character | Value Character| Value Character
$10 - $U7 = register number 8 - 15 {space) | B4 @ %
$18 - 19 = register number 24 - 25 k<] [ A a

uuuuuuuuu

4 problems at

during a practice exam and review session

Figure 2. The EPC is not just for proctored
testing, but also open tutoring and exam prep.
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Faclilitated by course design and assessment
delivery. UCF’s Evaluation and Proficiency
Center (EPC) approach emphasizes these from
the ground up by combining digitally-delivered
proctored testing with digital and F2F remediation

EPC Integrity Gains

= Test banks often get leaked online—non-proctored
quizzes might easily be answered via Google.

= New ways to cheat are emerging all the time.
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Figure 3. Through digitized quizzes, faculty can use dynamic variables,
partial credit, scripted feedback, and more. Proctored delivery prevents
cheating and increases content acquisition via the testing effect. Faculty
typically provide a 3-day window for students to schedule their quiz.

every semester, not having to administer exams,
and having a support staff to explain grades to

students. The EPC approach frees your time for
teaching, research, and other high-impact work.




	Slide Number 1

