< UBC Flexible Learning Project, funded 2014-2016, http://bit.ly/1MOiZcs Participating Courses: Stu / yr

EOAS-SE/ : .
Adapting Evidence-Based Face-to-Face Instructional Practices for Distance Education "05¢326 Farth and Lite Through Time [BF and f21), - 7459
EOSC116 The Mesozoic Earth (DE and f2f), ~330
Francis Jones, Louise Longridge & David Turner, Dep’t Earth Ocean and Atmospheric Sciences. Information and demonstrations at http://blogs.ubc.ca/eoassei EOSC118 Gold and Gems (DE only) ~700
EOSC110 The Solid Earth (f2f only) ~200
1. Background, objectives & accomplishments
° . U o ° ”
PREMIS: Adapt two F2F labs f h DE 326 DE
: : : . ... a. apt two abs for asynchronous
Most UBC improvement projects target face-to-face (F2F) teaching and Increase active, experiential and/or P ) i Interactions EOSC326-DE EOSC116-DE EOSC118 (DE) & 110 (f2f)
: s . : ) . Interactive resources to enable labs 326, 118 DE
learning. But — flexibility for students and efficiency of delivery demands collaborative learning in DE. .
: : : : c. Worksheet-based labs & assignments 326,118 DE Student & Content * 2 sketch-based assigs *6 homework assigs * 4 sketch-based assigs. (eosc118)
increasing use of distance education. . . . . . .
Enh d qui 4"g g’ 116 DE. 326 DE * 2 interactive content sets * 8 External readings * 1 virtual specimens assig. (eosc118)
. a. Enhanced quizzes an ata entry". ' v 1 VisibleGeology activity * 1 Interactive content *Visible Geology hmwrk (eosc110)
Can f : | : vities be ad d for DE 5 Enhance the diversity and frequency . Pre-post an * Interactive specimens * 2 Worksheet assigs.
- Lan tace-to-face earn.lng activities pbe a. apted tor Lol of online assessments for both DE and c. Bloom's Dichotomous Key 220, 326 f2f * Use of 3" party online fossil D.B.
- Can f2f courses benefit from DE strategies? o d. feedback (active readings; sketching instead of writing. 326, 118 * 1 Lab changed to self-test
e. feedbfack mFrez.ased by.gradmg solo prior to group work. 326 Student & Student *4 small grp assignments: *None designed but... * Worksheets (eosc110)
f. graphical thinking: online sketch app. 326, 118 - 2-4 times increase in - more posts / stu. * Work with peers encouraged (eosc118)
Move F2F courses towards a Blended a. Online homework 116f2f G == & | aCt'V't(;' (F'gs':_elow), in discussion forums
. . . . . . . ¢*IncCreased open discussions
Active Learning modality. b. Visible geology homework (part 2 of a 3-wk activity) 110 f2f P
: : _ : - :  Sketch feedback * Upgraded test qu’ns * Clickers & worksheets (eosc110)
Apply evidence-based best practices. assessment; ¢ scaffolding of expert skills; ® knowledge, skillsand Al .
OUR ANSWER: . , , , , k- B * Peer supported feedback * Email Q/A
_ ., ; attitudes; ¢ increased novice/expert interaction. %4 « Upgraded test questions  Pre-post
Yes — with some caveats. “How people learn” does not change, but each A r———— — e e P o — croail Q/A
: : : — - : ssessments of learning? Our emphasis was on how to “activate” learning. Assessing that “new” learning is another project. )
delivery medium imposes distinct opportunities and constraints. 5 P 5 5 5 Pro)
3. Examples: interactive resources : : : L e e e sy g T s , b , o . .
£ 2. High-resolution Fom < m 3. Online sketching . . o menower « Gomemee  « = 4. INteractive content ...°77 2 000 5, Virtual tour of The ¢ - o messemims « suwimmmss « @ oomunson. <+ 6. Visible Geology;
o, Oceanand Aemosp. | I UBC S8 Roofop We S B8 MO8 mmmggnarest | ¢ P $ 7 @+ 2IRI- = : : :
| | | . . » . 2B 1 (€) 0 | npsivenssosubcaurseyeos 18/aciiisybeyiaysal “ ” . - interactive geologic
Context: Active-class & lab-based learning strategies and  Iteractivetmages of - « ' S e———— R Aol ——- structure analysis
resources have Worked Well for F2F StUdentS (150/yr) Since Sam?:S’ g!t VI eOS lmtéﬂliea-Jm;id‘pau—;eud:Hc.ﬁ-dﬂgm.meawglmm]?m;eEm.a:d“:ba:ﬂa:di . 'png-’f ens; res éTheca.nvasbelow.s-ho“'sm'oriewsoft_heCQ'sTals@cmeforben=l(chenflicalfonnul_a-Be;. .ee ac at t e Sa.me O t e Eart (PIVIE). and Construction |
being improved during CWSEI. of han | ing ’(cjo sei consistency o ;tu int - | - tlmle as cc?;sumptlon. | i -
See videos 1a, 1b at http://blogs.ubc.ca/wpvc/ scale and roc R product for e e Built outsi .e Connect, Gpa : 0\{er ay links to Ceveloned by UBC - :
context. O assessment and ookt coase but runs in Connect. interactive resources = eveloped by
Goal: Developed equivalent experiences for DE students (> 300/yr). Q sharing or discussing. = F Y mmbe i I — - including rotating, PhD candidate Rowan http://visiblegeology.com/
‘:lhe canvas doesn't load, see the TIPS at the bottom of the page. TWO free tOOIS: ":nu.ﬂo ft-‘:mnﬂfx i_:‘“u‘;m‘L x_ h..:.m '» +En Zooming’ high
| Free facility /O | etk e s - resolution, video,
. . o LSeecmen 2 . . O|Aa ame ame My Name . | e
1. Interactive, virtual I\*'r.,. il (a little tricky to & ome e i) “Hotpotatoes” at etc. -
el - | : i R ~ PEEN
lab space for accessing | implement) at gig https://hotpot.uvic.ca/  samemmizmperes 4 Al
specimens and other s = [ — —
P " i) Image map builder = o http://pme.ubc.ca/hours/virtual-to
resources. | http://literallycanvas.com/ == . Vs, o —
__ with mouse-over & Examples
E ] - B X :
= B C“Ck feedbaCk at — — https://www.eoas.ubc.ca/courses/eosc118/activities/mineralid/mineral-id-case.htm
= http://bit.ly/1RFOLKs V F— ' https://www.eoas.ubc.ca/courses/eosc118/activities/mineralid/berylcorundum.htm
- , | https://photosynth.net/preview/view/426fa325-0be5-49c5-98aa-371faf5298ba?startat=20
= https://www.eoas.ubc.ca/courses/eoscl18/activities/berylcrystal-sketchex.html | Mwmmwmmm .
= Within a Connect page: See all 10 via
z Ba oiloloicioieil=lo R Ter™ Al IR LR Image-map interactions; https://www.eoas.ubc.ca/courses/eosc118/activities/mineralid/mineralid-exercise.htm
[Cec) IEREREREN £ 05 326 Graptolite - Trilobite lab activity by § Sutherland FJones, L Longridze. e __ e Jumbled sentence;
Licensed under a Creative Commons Attnibution-NonCommercial-Share Alike 4.0 International License. E:;J]:ief:r ngie-lijnLt :ﬁ"':et"hﬂ:_h:fm‘ej;’:t“r;_n“‘””jmltl“' Clikrlar Crossword s; M IX/ m atCh,' Etc.
https://www.eoas.ubc.ca/courses/eosc326/resources/trilobite-graptolite/labspaceonly.htm https://www.eoas.ubc.ca/courses/eosc326/resources/trilobite-graptolite/sp52.htm
5505 7 b o il o 5. Adapting F2F = DE: lessons learned
' 90% I "
4. Example outcomes Feedback from students | | Work and learning = f General
. . . Relative workloads & enthusiasm, grouped by season. 3 7o _ I * Enthusiastic participating instructors are the key to
Online behaviors StUdent Learnlng ExDerlences Survev In EOSC326 326: Relative workload, 6 terms © 326: Relative enthusiasm, 6 terms ¢ SOlO WOrk lab Scores; 4 terms 9 g 50% = 1 " Success. |n DE’ that Often means SESSionals,
u o : : 5 0% - . : : :
T X X S o4 50 * Paired pre-post results; 3 terms. N < 30% : . * Learning goals need to drive all innovation.
Workloads: - depends on season. | w o Z i S 20% . ° . : : : :
Students spend more time online — AND — workloads/enthusiasm improves =» steadily “less” work ; I- = lII Dl.?loomed ttaSk i'teSt que;tlor;s. g , Design cycle is slower / more meticulous in DE.
— — - . 0 0 ¢ Iverse auto-gradin uestion es. % o - i i
O g - ) N g g9 yp olawe 20155  2015wa  2015we Non-standard resources are challenging to sustain.
326: Average total hrs online, 5 terms 116: Total hs students were online : F 3 * High level tasks using auto-graded S16 Pre-nost Lot scores lor 3 * Getting and using analytics is an unsolved problem.
Enthusiasm: - roughly unchanged. | ¢ . 2 o4 | 7 FeTpostiestsroesTor=terms  DE Instructors need “more” support/doc’n than F2F
120 ) : 70 : " 14a 15a 13c 14c 15c 14s 15s = 14a 15a 13c 14c 15c¢ 14s 15s WorkSheetS' Example. Use data & £ pp .
qc" 100 ) ° g 60% > Terms, paired to match seasons Terms, paired to match seasons knOWledge tO dECIde If dII’IOSCIUI’S 20 i : Student _ Content
= = g | - . " . n .. . e .
5 80 — S , * - o y bout from coastal BC were likely related & 1 N : e LMS constrains innovation but supports familiarity.
= : — | WO opinion questions anou | : i 2 o . . .
3 0> & 3 30 P questl Helpfulness, on a scale of 1-4: % *° % to Asian or Albertan populations. A 10 « Technology is a moving target (eg security of browsers).
2 = | ° ’ ° Q) — e —
£ o ;:; % = benefits of discussion board: e 1 ‘qis= : ! e [ e e
S q S " q15 |Answers to questionsvia g 2° T . » Sketch examples demonstrate ease of y g :
=20 : ' | : : = i = . _ " N .. .
: 10 _Both i d signif v af discussion board were ... 20 L — q12 * use, consistency, and benefits of solo SSeoifost iSaoelst 35€ nelbst iterative introduction,
| . oth improved significantly after S, . . - L : , :
0 0 _ . q12 Disc’n board interactions & work followed by group work. All paired t-tests yield P < 0.001 - repeated use. Don't try one-offs,
14a 14c 15s 15a 15¢ 14a/15a  14c/15c  14s/15s introducing small groups. with other students were ...| S 15 y group : _
| 13c, 14s, 14a  14c, 15s, 15a, 15¢ . - authentic tasks.
e tod toach ma tere - Solo work varies in correctness and completeness " " :
e . :  "Low-tech" solutions:
. . : o : : =P<0.05; **=P<0. - Group work revisits tasks + iterates towards correct & complete. o |
Activity (interaction) increases. Mainly in structured discussions. - worksheets followed by "quiz-based" data entry.
T/G lab exercise 116 active readings Group version after disc’n _ i i i
326: Student's total disc'n board posts for each term ProcortionaEhits-sta: 4 individual versions — done first — P . SIUEStlor‘S ?THER j[han multiple choice.
70 U ' v Was T/G lab sketching liked? 116: Activity helped improve abilities = o G e - B|00m|ng questions enhances auto-graded tasks.
60 ’ © ) . 100% E “ (Browsers more securein 15we) to app!g pa!e_ge!!mate !-;nggn;!e_dgg [} Bloceeddcutonaty g e 5 [ ——
g . 80% S _E 75% e E 15wa 15¢ 14w &;&m‘mwmm l_“ !E B e StUdent - StUdent
- é. 2 o 200 =15wa H1i5s = ldwc e - . . : : L
g u W 1] . B B E - 2 m =L = |- * "Solo motivation" is harder than "social motivation®.
58 . na . B E E 5 - S 20 o 8 5 [Tan « Group work benefits from sequenced solo-group tasks.
g s B s R E B = B s o = . S :
S 2 : E&} : e B B B B | 3 — — Z 1% I I - B s Lo Solution key Scaffold the discussion cycle AND use rubrics.
: . 7 I I . & l4wc 155  15wa 15wc g 0% 200 — — s — = vy ~ ~
< 10 % + b noz. - B B B N n=(99) (n=50) (n=65) (n=59) 3 positive other negative 0% = ] = anwmm : E : el __:D ° Groups Of 8 seem better than 4
0 : - 14wa l4wc 15sa 15wa 15wc Steady decrease in need  14wc (n=99) m 15s (n=50) agree neutral disagree =\l - ety : * Uniform student prOdUCtS focus discussion on thmkmg
"M4w "M14c '"15s "15a '15¢ . 15wa (n=65) = 15wc (n=59) i : i o T
Small groups introduced 2015s = unstruct. ® structured for lab work gUIdance‘ : e ” ”HeIpEd build skills™: E = Student - Instructor
Sketching more “liked” than not. Consistent in 3 terms |- _ ) )
: * Scaling up needs simple student products and rubrics.

* Sketching as alternative to writing to "see" thinking.
 Streamline the feedback process for TAs .
Give help and feedback via open discussions.

a place of mind
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Student online behaviors .....Student teedback.Stugdent ontnnt

. © 326: T/G lab scores (solo), 4 terms
& 04 ‘; 0.4 - 100%
. 1 = — @

326: Avg forum hits/stu. 326: Average total hrs online, 4 terms - " 5 0  90% . T
o . - ) I — : B ' ;0O I
500 v 100 : ’ ’ ] ° T o 15 . g  70% == | +

= N 2 o o) < 60%
400 S 80 _ S : S 10 = 50% : '
30 % 60 ° ﬁ-m % 0.4 - - ﬁ 4036 . "
200 < T 14wal5wa  13wcldwc  14s 15s | —  14walSwa  13wcldwe  14s 15s 5 + o 0% ’ A
100 E 40 X Terms, paired to match seasons Terms, paired to match seasons UQ, 20% :
0 = 20 . 0 10%
14wa 14wc 15sa 15wa - l . . 15s: t 15 - t 0%
0 326 SLES: Studying in groups S- Preé pos wa. pre pos 2014wc  2015s 2015wa 2015wc
W unstruct. ® structured 14wa 14wc 15s  15wa 9 100% Both paired t-tests yield P < 0.001
$
. 80% L2 31 18
326: Student'stotal disc'n board posts for each term . o . a
-0 - Number of hits in group disc'ns @ 60% Lab 2 sketch result: eg. from one group
- 60 : z : o T ...5 10% * Solo work varies in correctness and completeness
e 600 . . .
0 50 g « Group work iterates towards correct & complete interpretation
S 500 o —
'% 43 40 W 400 Lg_ 20% I 4 individual versions — done first Group version after disc'n
3 0 e - [
% a 30 g 300 DE- 0% - EE
. 20 o : | 200 13wc/14wc 14sa / 15s 14wa/l5wa %E
o e c ?SE 7
= 10 + + J 100 m Helpful m Not very helpful Not applicable -
0 0
2014wa  2014wc 2015s 2015wa
Small groups introduced 2015s 14we 15s 15wa Question (helpfulness...) Mean | Mean |P viaWelch 2-
DE1 | DE2 |sample t-test
ql2 |Disc’n board interactions with o 222 0.029*
116: Total hs students were online r Zther St“de”tsw‘?redj' '
. q nswers toqg’nsvia disc’n 0.004 **
10 | B board were.... 2.55 1 %87 '
o 90 . DE1 =3 terms beforeJan 2015; DE2 =3 terms after Jan 2015
% 50 | - g
o | . T
v 40 | 8 Self-rprt hrs to complete T/G lab
% |
O 30 16
- | 2 o ° Prop'nrespondents want more
&S 20 | o 14
o | =
R - i ! l o 1 . . B 60% M pos W neut M neg
0 | % 10 o = 50%
= ° 40%
l4wa 14wc 15s 15wa E 8 309%
g 6 < 20%
o5 10% -
= 0% -
r 2 14wc 15s 15wa 15wc
5 (n=99) (n=50) (n=65) (n=60)
| - . _ : “« . ” . .
N Interactive resources (Student Corl)tet.ni) Student Conte'nt .the ea.5|est enhancement.l.n I?E
| . ) x=mean; - = median; box=quartiles * Worksheets followed by Connect ‘quiz’ as data entry.  LMS constrains innovation but supports familiarity
nteractive resources: Was T/G lab sketching liked? * Deploy “first-time” ideas as optional before required.  Technology (eg security of browsers) is a moving target
. Interactive specimens (326, 118) (Biwsersfmfe Seeccurgf 1|5:rc). w  1/G lab needs more guidance  Use strategies more than once in a course. e Student buy-in requires:
. 2 S 25% * Uniform deliverables facilitate assessment & peer work. - iterative introduction
* |nteractive content (116, 326) S 75% 2 | , , P .
_ T & 20% * Auto-grading for ‘data entry’ helps scale to large classes. - repeated use. Don't try one-offs.
e Sketching (326, 118) 2 60% 2 159 Peer instruction (Student - Student): - authentic tasks
o Visible geology (326 110) O 45% g 10% I . e Start with groups of ~8, and include an intro exercise.  "Low-tech" solutions:
’ y—
: O 30% £ 5% e Coordinating small groups takes practice - worksheets followed by "quiz-based" data entry
° — - Q
Google earth (PM E—ta rgeting 118) 2 15% I II II o 0% * Solo deliverable first (worksheet, ‘quiz’, sketch, etc.) - questions OTHER than multiple choice
¢ External resources (DB, reading, VidEO, VG, etc) ‘g 0% - 1_4;*’; 1_5;50 1{:; 1{‘;’;  Scaffold the discussion cycle. - "Blooming" questions enhances auto-graded tasks
(11 6 326 118 110) 2 nAcitiva other  negative n=99) (n=50) {n=63) (n=53) Feedback (Student - Instructor) Student - Student
! ! ’ . 116: Activity helped improve abilities ) m 15s (n=50) e Constant vigilance — both TAs and instructors.  "Solo motivation" is harder than "social motivation"
° Wkshts + Connect quiZ. 100% to apply paleoclimate knowledge ) = 15we (n=59) * Use ‘products’ with assessments that are scalable. * Group work benefits from sequenced solo-group tasks
. EFnhanced Connect questioning B 15wa 155 B 1lAwc _ _ * Rubrics. * Scaffold the discussion cycle & use rubrics
80% D'“““'“"! board helptulness before & Evaluating improvements (in DE settings) e Groups of ~8 seem better than ~4
60% after improvements based on  Connect reports and item analysis.  Uniformity of product focuses discussion on thinking.
20 _ 3 SLESgns q12 & q15. * Sketches easier than writing Student - Instructor
% q15 * Blooming question sets works but is challenging * Scaling requires economy of product
20% . . . .. . . . - " " -y
Helpfulness, on a scale of 1-4. I % 2.89 Documentation for instructor transfer is important. Sketching as alternative to writing to "see" thinking
o 0% O ] = 75 Challenges * Streamlined TA feedback
ql5 Answers to g’'ns via disc’'n _ o < . . - .
board were ... agree neutral disagree O 2.55 * |t takes 2-3 iterations to “stabilize” new strategies. General
q12 Disc’n board interactions with Helpfulness, on a scale of 1-4. 'VI;eEi" NI':E;" ':;’r': ‘:‘éet'ct';:t' = ql2  Connect ‘reports’ and ‘analytics’ are arcane! * Video documentation for students AND instructors
other students were ... q12 |Disc'n board interactions with b S 2 2.22 e Results depend on the term (winter, summer, fall).  Non-standard resources are a sustainability challenge
SR A—— 198 | 222/ 00297 g 1.98 * Add more feedback into auto-grading resources. * Design cycle is slower in DE because it's asynchronous.
ql5 |Answers to g’ns via disc’n 20 G * How to do non quiz-like auto feedback at UBC ?? * @Getting and using analytics is an unsolved problem.
board were ... 2.55 | ' 1.5 * Need more pre-tests, mid-task feedback & “why we do this”. * Learning goals should drive all innovation
DE1 = 3 terms before Jan 2015; DE2 = 3 terms after Jan 2015 DE1 DE2 - Browser “security” is a moving target — requires support.

e How to store & maintain resources outside Connect?



