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Background - Adaptive Learning
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Background - Adaptive Learning (2)

Tracking student Personalized
progress learning
learning




Background - Course Characteristics

+ Bottleneck Course: "Data Structures and Algorithms”
+ Required core course

Prerequisite of 10 courses

-+
+ Capacity: 35
+

1st course for transferred students

+ High DFW rate

+ High Demand /Low Success
+ Some students have to repeat until pass

+ Need Adaptive Learning
+ Both undergrad and grad students taking the course

+ Some are advanced, and some need more help
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Background - Student Characteristics

Enroliment by Ethnicity Undergrad Enrollment by Unit Load

URM (Underrepresented Minority) and Non-URM (Non-Underrepresented Minority)

I Full-load (15+ Units)
I Full-time (12-14 Units)
Part-time (<12 Units)

Il White
Asian
Other
24%
I Black/African American
Il Hispanic/Latino

Non=URM
85%




Background - Student Characteristics (2)

TABLE L UNDERGRADUATE STUDENT BODY PROFILE (FALL 2014)

Number of Students

Headcount: 12,242 Full Time: 10,663 (87%)
Gender (per headcount)

Men: 4,637 (38%) Women: 7605 (62%)
Racial/Ethnic Groups (% of undergrads)

Latmo: 3,484 (28%) Pacific Islander: 135 (1%)

Two or more races: 732 (6%)  Black/African American: 1,359 (11%)
Asian: 2,910 (24%) Native American: 23 (<1%)
White: 2,309 (19%) Unknown: 529 (4%)
Nonresident: 761 (6%)

Low Income Students 6,495 (61%)

Mean Age of Students 24 years old

First Generation Students 5,930 (56.9%; 13.3% unknown)
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Adopted Technologies - Adaptive Learning

+ Smart Sparrow
+ Adaptive Learning modules, address individual student needs

+ increase engagement, improve SLOs

Solution Trace Graph

Screen Attempt 1 Screen Attempt 2 Screen Attempt 3
-
correct _—

+ Blackboard: Adaptive Release

+ "“Mark reviewed” to see the next
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Adopted Technologies — Smart Sparrow

+ Design Flowchart of an Adaptive Lesson

Students will be directed back to the same quiz questioné
and repeat this topic if they give a wrong answer again. :

X

© Slide 3: pre-  : © Next slide: Next slde:
* lecture quiz  ° > o P Topic2 ' ' _>

. Wiong Top:c 3

Correct ansWer student can choose
fo read the foﬂo wifg slides, or skip
this topic and go ro next topic.

Correct answer, student can choose o
read the following slides, or skip this topic
and go to next topic: bubble sort. :




Adopted Technologies - Smart Sparrow (2)

Answer the following question:

Based on the function defined here: What is the value of z(6,8)?
int z(int k, int n)

if (n == k)
return k;
else

if (n > K)

return z(k, n-k);
else

return z(k-n, n);

Please provide an answer.




Adopted Technologies — Smart Sparrow (3)

+ Branch Page (Left) and Content Page with Embedded Video (Right)

of Redesigned Adaptive Lesson

What is Recursion?
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Flipped Classroom, Project-based learning,
and Pair-Programming

+ 1st half of class: mini-lectures

+ On certain topics based on the results of pre-lecture quiz

+ 2nd half of class: practice

+ Group-based projects, Pair-programming

Monitor classroom Target students Analyze your
performance who need support assessments

Grades Follow up Are you actually
measuring what you
think you are?

Track student Target students who may
performance including need additional support
time spent, number of and follow up directly Analyze areas that
attempts and what with them multiple students are
pathways are being skipping or missing to
utilized help improve
assessment techniques




Sl: Supplemental Instruction

4+ Sl sessions after each class
+ Monday & Wednesday 1-2 pm @ Ml 3079

4+ Slleader is hired

+ manage all Sl sessions and discussions
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4+ Students attended Sl sessions




Affordability - OER Textbooks

+ Free Open DSA: "CS3 Data Structures and Algorithms”
+ https://opendsa.cs.vt.edu/ODSA/Books/CS3/html/index.html
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Make a recursive call on left child.

static void inorder(BinNode rt) {
if (rt == null) return;
inorder(rt.left());
visit(rt);
inorder(rt.right());




Affordability - zyBooks

+ Online textbook with programming lab
+ Plenty of interactive activities and animations

Part i . . o
nemvn " 1.5.3: Doubly-linked list data structure. Fariepaion 6,3 4: Insert with linear probing.

T T . 12345 | Coe g e

ListAppend(charList, node F) inserts node F ; after node Q E i’ff‘y‘af;*"*m°"a‘
HashInsert(hashTable, item) { Loepe
// Hash function determines initial bucket
head: e S before node N bucket = Hash(item.key) 19%10=9
5 % 2 bucketsProbed = 0 hashTable

charList

Occupied

Esply Occupied

tail: = while (bucketsProbed < N) {
| after node N // Insert item in next empty bucket
if (hashTable[bucket] is Empty) {
hashTable[bucket] = item
return true

bucket

ListAppend(callList, node 5) executes which statement? list->head = newNode }

callList // Increment bucket index
bucket = (bucket + 1) § N
head:
tail: — " // Increment number of buckets probed
++bucketsProbed
newhlode->next = list->tail ]

list->tail->next = newNode

© o N O s W N e O

return false

Appending node K to rentalList executes which of the list->head = newlode

following statements? bucketsProbed: 2

Hashinsert(hashTable, item 42) // Returns true
Hashinsert(hashTable, item 19) | /I Returns true

rentallist list->tail->next = newlode

head: 0

0 newhode->prev = list->tail : . .
tail: 0 8 Insert linearly probes each bucket until an empty bucket is found.

Feedback? Feedback?




Results — Assessment Findings

+ Chg Post-lecture Smart Sparrow Results
CS 3240| Chapter 5| Post

Overview ~ 20172_CS3240

Lesson Summary

AVERAGE LESSON
GRADE COMPLETION

35% 89%

31 out of 35 students

Onlineinthe Last Hour Student Traffic (Unique)

Median Time Spent

SMART
SPARROW

ADAPTIVE
FEEDBACK IN USE’

59%

13 out of 22 states
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Results - Assessment Findings (2)

+ Chy Post-lecture Smart Sparrow Results

CS 3240 | Chapter 7 | Post

Overview ~ 20172_CS3240

Lesson Summary

AVERAGE LESSON ADAPTIVE
GRADE COMPLETION FEEDBACK IN USE*

71% 74% 80%

23 out of 31 students 8out of 10 states

Onlinein the Last Hour Student Traffic (Unique)

Median Time Spent
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Results — Pre-lecture

CS 32401 Chapter 10 | Pre

Overview ~ 20172_CS3240

Lesson Summary
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esults — Post-lecture

CS 32401 Chapter 10| Post

Qverview ~ 20172_CS3240
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Results - Midterm Exam

+ Pre-redesigned course in Fall 2014

+ Redesigned course in Spring 2017

Grade Distribution Pre Redesign vs. Redesigned

I IJ;J

Grades

Pre Redesigned Course F14 M Redesigned Course S17
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Results — Final Grade

+ Comparison Results: | Grade Distribution Pre Redesign vs. Redesigned

+ Pre-redesign in Fall .
2014 VS. Post- )
Redesign in Spring
2017 (top);
Pre-redesignin - . J I

r

Spring 2016 vs. Post-
redeSig n in Sprl ng Grade Distribution Pre Redesign vs. Redesigned
2017 (bottom).

Pre Redesigned d Course N=35




Student Feedback

“Very helpful.”
"it was really easy to go to the chapter | wanted to read.”

"The awesome part about the online textbook is that it's
interactive."

“Instead of simply looking at the pictures within the text, |
was able to interact with them, and practice the concepts
that | was learning.”

"It made reading the textbook fun!”
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