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PROJECT OVERVIEW: Learning Theory and Analytics as Guides to Improve Undergraduate STEM Education (Learning TAGs) @l RESULTS & FUTURE DIRECTIONS

The Need The Proieci * learning to Learn training had a demonstrable impact on biology

*  Many graduate K-12 without skills necessary to manage learning (ACT, 2008) < Learning management systems (LMSs) are ubiquitous in higher students’ (N = 2035) learning behavior & achievement in a lecture course

* InCOming STEM mCIiorS fypiCCI”y fCIiI 1.0 Complete d STEM degree; more e(:IUC(:”-ionl prOVide a p|CI1'fOI‘m fOr SCQIIC‘II:)IeI Web-delivered SUppOI‘i‘ Menu Link Selections Accesses of Lecture Notes Practice Quiz Events Access of Planning Acc.ess‘esofLearni'ng
pronounced trend in underrepresented populations * Learning sciences provide insight about ways learning skills can be built 2 L o R £ L

(Eagen, Hurtado & Chen, 2006) and motivation can be supported
6-year completion rate: * LMSs + Learning Theory + Analytics provide an opportunity to

1. Provide resources to students
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2. Teach students how to use resources effectively

— | carn to Learn

All STEM From underrepresented The Science of Learning to Learn (below) == ot =Mt
maiors groups 3. Obsel‘ve & Odeﬁvely respond fo SfUdenf qurning dC”CI Unit 3 & 4 Quiz Performance Unit (3) Exam Score Final Exam (4) Score
* Primary reasons for leaving STEM include * Capture learning behaviors using log files § \/ \/
* perceived lack of skills to perform critical STEM tasks * Develop prediction models that accurately identify ) .
* lack of motivation to continue with training students likely to struggle, obtain poor grades x J/ :
(Perez, Cromley & Kaplan, 201 3) * Provide qc!clp’rlove, personalized feedl?dck to students via i s span’ g
the LMS, directing resources to those likely to struggle
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THE SCIENCE OF LEARNING TO LEARN o =it

* Struggling students — students with poor prior exam scores — experienced

. _del ini i - Table 1 - -
Web-delivered set of training modules delivered via LMS . . . . the greatest benefits from Learning to Learn.
* Embedded in students’ course site, teach students (in 30-45 min per module):  |Instructional Design of Science of Learning to Learn Modules
1. cognitive strategies known to improve learning outcomes Brief explanation of the learning principle + assessment of learning with feedback Unit & & QuizReciomance SRl 0B, 2008 inal Focam (4) Score
10 - 0.95 4
2. methods of managing their learning process Description of studies showing practical effect on performance in a college course o 09 - ey
. . . : : : . : 8 1 0.85 - "
3. methods of managing self, behaviors, & one’s environment Worked example illustrating how to use the learning principle in a STEM course 3 e s
. . . . . . . . . . . . " 0.75 - |
* Instructional methods aligned to research on learning (Table 1) Vignette where learning principle is applicable, opportunity to advise a protagonist °] 07 ] ey
o . . . . . . . | 0.65 - |
* Ongoing trace data on student learning behaviors collected from University Prompt to evaluate course resources that afford use of the learning principle ] 06 | pond
servers using Splunk application, performance data from LMS gradebook Prompt to develop a specific plan how to use the learning principle in the course ol HEE NN NHEEEval Bl BN l{_l el HEE BHER NS
A B CorWorse . A B CorWorse | A B CorWorse
Module 1: Infroduction & Learning Principles 2: Planning, Organizing & Moniforing Learning 3: Regulating Behavior & Environment , - , ,
* Learning to Learn training benefits struggling students, burdens others
Openmg Vlgne”e: Eml|)’ the Strugglmg student Training in ¥ o0t Training to help students SITUATIONAL CUE |RESPONSE e NEW CHALLENGE: 1 ) iden’rify students who need help
. (e (then...) . .
Realities of college life self-regUIGted qurnlng Stage4: que 2) dellver tlmely help 1-0 them dnd Only fhem
As you've recently learned, there are two important realities that college students face: “mmwuwﬁm e A g ° ° ° ° o A M I M d M M d M d
#1 College students need to pursue many important goals at once. = ? pl OII. prOIeCII. (Un erWGY) II.qrgell.s II.rqu]Ir]g 1.0 SII.U enll.s In nee ¢
Coege st e 1 o e ety s, ke ey Assess their course’s implementation intentions
others. I r n i n ° 'l'i (using leaming strategies) .
ot s o st o o earning objectives Engage in Week
| ' [ehee———— | mental contrasting 1 2 3 7 8 9 10 11 12 13 14 15
Instruction: Introduction to, evidence for learning T e eriebrabas . vertabrages. ) | [|1][ | e e e ‘ |
principles ijﬁ 2 | Comprehension Explain, summarize, paraphrase, describe, compare, /St d 1- ’ 1.. .1- .\ @Ch StUdenT is Compqred 1-0 \ S‘I‘Uden‘l's iden‘l‘ified as
e . . . . . udents’ activity In .
) p— P S — Regulqte their environment to avoid distraction o LMS course si’r); " orior students who earned unlikely to earn a B or
Self Teshng ° Spqcmg * Self Explanahon . , , , better are notified via the
Plan study: set goals & subgoals, enact strategies monitored during desirable (B or Better) or LMS about thei -
S S o T S S s g it s ’ > . ) about their potentia
e s , ) the first 4 weeks of uncesirable graces (G or worse) for a poor outcome in Week
% ‘M('H g: ::dmgbody ?::Iponsd p?m gdylyft.:m“'y W\/ :yci:needtot-)eabl;ato;.. :go-odlsbtrlallteghym:{ghtbe.to..l;I v ’ / v ‘l'he SemeS‘l'er USing USing CICITCI mining tOOIS Iike 5 —q fU” Week before they
" 2 W“;m;“”'; :Eil'idqen:oi: :;i;:e—cho: o":l Ld;:(;g“mggz;se List the steps in the engineering design process | Rehearse the order of the steps in the process by TOOIS Ilke Splunk 1.0 quldMlner qnd ? p.re§loc‘rlo.n 'S que Their firSt exam — qnd
1 ¥ | e = pracicing ecaling hem i soqence observe students’ madeibdasedionisimilgnitiesin are directed toward
’ N se¥ aaplemation b 7y jf‘"_n":z‘;zzﬁ;"g”[fm i ;“Jf.fiiii”i’i:.i,’, Identify the properties of a math function Practice explaining the functions by writing down all the e o ° L] o Q =
ez ] e E=E et o e o Make efficient use of study time, avoid pitfalls K lea rning ¢ even’rsl._/ QAS behaviors. / \ learning resources. /
Worked exdad mp|eS demonsll'r(]ﬁng hOW to use fhem o y e Classfyeloments acoording (o their typical | Repeatadyytest yourselfusing a textoook resourcs Typlcal Multitasking Method < 5 S unk 1 ]]JJT ~i miner i
e | . | [ | =t Of matter online quiz, or set of flash cards you make. AN _L PR , ) | 1PV
Usual study schedule: 2 hOUI‘ Study SeSS|On 40.000’
e e i . Learning objective: Fluently solve addition problems within 5. Some
E' ch2| |ch3|lcha| [chs|[che| |chz||Ch8| - | ...(EXAM J} Monl'l'or \ 1 1 1 1 |eam|ng 5000
. .\,‘)_=? occurs
e —— |edl’nlng ‘L Attention divided frequently by texting events, social media breaks .
T orocess & A = B e More effective Multitasking Method
G| ch2| |[ch3 cmm chs||che| |ch7||Ch8]| - lil .‘.ngw) zit;g;ergizi’;mg? Z:e;f.-)explam. s 0 35 minute 35 minute 35 minute 5 MUCH 25,000 =2§\ﬁ:ﬁgmm
progress ... 1 study block |2 study block |2 study block sl | | | | , |
S " I /.L | ’L — Long periods of focused attention. Occasional breaks let you respond to text ; cal y ’. | C‘gggggg{i?{f?mmm
Practice: Identify Resources. Use what you've learned! and adapt. p > check media, and improve focus in next study period. | \ 4 | il
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