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Performance on Learning Outcomes

The purpose of this project is to develop and test Delivery — Two new textbooks + >100 instructional videos. Learning Objective Learning Outcome +200-Level Course"
a set of adaptive learning course materials to e -
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principles of binary number systems.
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2.2: Convert numbers between different bases.
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2.3: Perform binary addition and subtraction by hand.
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2.4: Use two's complement numbers to represent negativ mbers. -

Module 3: To understand the basic electrical| 3 3. pescribe the functional operation of a basic logic gate using truth tables, logic expressions, and logic waveforms
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] R operation of digital circuits. = 32
N ' 3.2: Analyze the DC and AC behavior of a digital circuit to verify it is operating within specificatio S 33
1 0 : 3.3: Describe the meaning of a logic family and the operation of the most common technologies used today. 14

. . I_Og Ic CI rc u IIS 4 0 Log I c CI rcu IIS f j c ‘ .' Y H._:; - e 3.4: Determine the operating conditions of a logic circuit when driving various types of loads. 4:1
com p uter en gl neerin g p rog ram. & Log iC Desig & Loglc Despg n . C/Lan ' | Module & To understand the basic 4.1: Describe the fundamental principles and theorems of Boolean algebra. . 22

principles of combinational logic design.
4.2: Analyze a combinational logic uit to determine its logic expression, truth table, and timing information. 2 43
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Wlth VH DI- Wlth Verllog it - . 4.3: Synthesis a logic circuit in canonical form {Sum of Products or Product of Sums) from a functional description. 4.4

4.4: Synthesize a logic circuit in minimized form (Sum of Products or Product of Sums). 4.5
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4.5: Describe the causes of timing hazards in digital logic uits and the approaches to mitigate them. 5.1

Module 5: To understand the basic 5.1: Describe the role of hardware description languages in modern digital design. 5.2
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; principles of hardware description 5.3
I v I @ Springer @ Springer languages. 5.2: Describe the fundamentals of design abstraction in modern digital design. o ‘
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5.3: Describe the modern digital design flow based on hardware description languages. >

5.5
5.4: Describe the fundamental constructs of VHDL.
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5.5: Design a VHDL model for a combinational logic uit using c ent modeling technique
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Can an adaptive, e-learning environment that — ' ' | : 5.6 esgna VHDL modefor combinationa oge et ing  srctraldesin approach

5.7: Describe the role of a VHDL test bench.
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logic. 6.2: Design an encoder circuit using both the classical digital design approach and the modern HDL-based approach. 6.4

un de rS tan din g Of CO mp u ter en gin eerin g ? g 3 e cilisiiad  Desphit - dimds s mii W .'::::". HW 8.2 - Conditional Programming Constructs 6.3: Design a multiplexer circuit using both the classical digital design approach and the modern HDL-based approach. 71
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6.4: Design a demultiplexer circuit using both the classical digital design approach and the modern HDL-based approach. 79

Problem 8.2.1 Module 7: To understand the basic 7.1: Describe the operation of a sequential logic storage device. 73
operation of sequential logic circuits.
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for your signals. We have red these types yet, but for this gnment |ust ume they 7.3: Design a variety of common circuits based on sequential storage devices. 7.5

act the same as bit and b|t vector You will need to include the std _logic_1164" ||brary at the
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7.6: Describe the finite state machine reset condition.
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Background Deficiencies - Students often lack the
necessary prerequisite knowledge in introductory
engineering courses due to their varied
backgrounds and different high school curricula.

7.7: Analyze a finite state machine to determine its functional operation and maximum clock frequency.
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VHDL model is declared
as a 4-bit vector,
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Large Entry-Level Courses — The sheer number of Learning outcomes 4.4 (Logic Minimization) and 5.5 (VHDL Concurrent Signal Assignments)
Students In Introductory courses prevents teachers — Em | N Ia: a:}eh hgijfly tpgt:]?hlim :If ;nt{ dpl tdjh DVHp[;Ld T: tfl were SEIECted fOr InterventiOn due tO hlgh'level Of StUdent COnfUSIOn Observed by InStrUCtOrS.

from providing personalized instruction. ” Modules pilot tested in fall-16, spring-17, and summer-17 on students from three universities .

Laboratory Experience — Fully portable lab kit provides hands-
: L . , _ _ _ Performance on subsequent homework was measured and focus groups were conducted.
Remote Delivery — Online instruction often lacks on experience with both classical and modern (HDL) design.
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. Workspace Settings Window Help
Clock DISCOVEW SevenSeg welcome « Help Supplies Waegen 1 o1 = Assessment need a little background refresher, there are “Basic Level” activities that

[ ]
. . GND (6 downto 0) File Control View Window will catch you up.
I V e O e r I I l " R Buffer: 100 = Mode: Auto - DID3=0 AND DIO2=0 AND DIO1=0  Position: 05 8
L] = = Run: Repeated - Source:  Digital - AND DIOD=0 Base: 5 msfdiv >
FEReAney ) R _ - . . .
- 5 - - 8.
b ) 4 H Name [} Done | 2000 samples =i

BF{EA JBOAF{D : : : , : :I'griffilr:is;it.!elz:zlt-o decide whether you should start at the “Basic” or '
.' E Ma-108 : - Ripple_CNT 6 b opihafshafsh b TR Rl bR Rlulelesh FRERFFTEE . L3 all (3 = b
w ove + S ook ﬁ e A significant improvement in the associated
! .Dascomv@ ;[LSB] _ ill Development Tas sessn Skill Development Task -|
A\ msss meaee avens e ot

s R |- 1 homework score was observed for students with

i ‘ e AmmLENT |
( Project P lan O 151 SR E— GPAs between 2.5-3.0. This confirms adaptive
iy o W [ Determining Circuit Size from Prime Implican Inspection (4.4 Example) learning can help with background deficiencies.
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Create introductory-level logic circuits

curriculum. i e
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Develop and test impact of adaptive learning. - ' 2 | j{ CHCE CHCY Epp T T .
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Refine modules based on mixed-method data.

(3 downto 0)  (SWO) GND 2H0RINDE  Status: 0K
Based on Analog Discovery 2, Terasic DEO-CV FPGA Board, & 74HC Famlly Parts e ° e A module for section 7.4 is necessary.

the smaller the product term will be, and the smaller the overall logic expression will be. Consider the
following example 4-input K-maps.
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