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Welcome!

Let's see who is joining us today.
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For today’s session we will...

Share an Online STEM learning
overview of the context and

\Collaborative challenges

Strategies to
support self-
directed learning
skills & mindsets

Group discussion




What is the
Postsecondary Teaching
with Technology
Collaborative?

« Aresearch and capacity-
building center that aims to
study and improve how faculty
teach and use technology to
help students apply

and strengthen self-directed
learning skills to increase their
success in online courses.
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Online STEM learning
context
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Research shows

Student outcomes are generally worse in online courses and
degree programs than comparable face-to-face ones

In some cases, achievement gaps are wider in online
environments

Key factors: Greater demands on students' self-directed
learning capacities; Need for belonging and community

e.g., Jaggars and Xu, 2014; Xu and Xu, 2020)



Students encounter numerous
barriers to success in STEM

Unwelcoming environment Belonging uncertainty

Stereotype threat

Inequitable opportunities to
develop self-directed
learning skills

Unclear personal relevance Feelings of isolation

exacerbated in online
formats



What Is often missing:
support for students'
self-directed learning
capacities




Proposed approach:
Instructional

strategies to support
self directed learning

» Developing and testing strategies
informed by practitioners and
research

« Hypothesize benefits to
embedding supports in classroom
settings




“ N
In your role, how do you work to:
* Increase students' motivation \
Student  Help students reflect on their
Needs In earning
: » Help students study more
Online effectively/efficiently

courses

What kind of strategies or
resources do you use?




Areas where our researchers identified
opportunities for building in SDL i I

* Introduction/Start Modules and Syllabi: Instructors creating course
Introduction videos and providing more opportunities for students to
Interact more can build on sense of belonging or motivation

- Before and after assignments: Building more reflection opportunities for
students to understand how they are learning

* Discussion Boards: Prompts and incentives to encourage interaction in
discussion boards or forums.
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Promising examples
of sense of belonding  +.... =

Posted by: Maritza Cakmak, Tue, Sep 5, 2023, 8:30 pm

Hi! My name is Maritza. | am currently enrolled in the Visual Design. | am currently working as a full-time Pre-K teacher, a
full-time student and a part-time retail employee. Needless to say life is busy. | like math but | am terrible at it. | see math
as a puzzle that needs to be solved. | am excited, nervous and terrified about the semester all rolled up into one. But

I n t ro d ucC t | ons FO rum look forward to stepping up to the challenge.
[

° Beglnnlng Of the term’ v ::;t:::l%Wed,Sep6.2023,12:053m Hide  Reply
students respond to a —

VI d 90 ab O U t h O W t h ey You definitely sound like a busy person! | find that | am not the best at math either but | look forward to taking this
. class and the chance to learn lots!!
view themselves as math O uiaatadey
students w—
. The Instructor created an Ret i Everyone ) —
introduction thread as rosea by Marlza caina Med sep 20,53t om
W eI I ﬂu so much! You as well, wishing you a great semester.
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 Weekly schedule (called "Weekly Lesson
Flow") so students can plan out their work

Promising example accordingly “II
of w « Calendar that displays upcoming
o assignment deadlines

Weekly Lesson Flow Tty || December 2022

SUN MON TUE WED THU FRI SAT
Srarlsdink . 26 27 28 29 30 2
* read textl chapters * do initial discussion post e s in -
et ner e oriaee » take i+ atempt of quiz L [Eé Section 4.4 ] [@ 14.5 Lesson...] < 14.6 Lesson...
o take notes, fill out study o review flashcards ak of quiz [ Section4.5 ...
sheets and make * rev

flashcards of key terms - : 3 4 5 6 7

— @ AL Al [‘,32 Lesson 4 —T...] [EEJ 15.5 Lesson...] %4 15.6 Lesson...
% — = e — E Quiz4 <7 16.4 Lesson...
Y : ‘ : o [ Section4.6 ... [ Course Eval...

[ Post-Survey
10 11 12 13 14 15 16

[E Practice Fin...

17 18 19 20 21

] 5]

N

2 23
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Promising examples
of help-seeking

"Ask a Question, Answer a Question!" Class
Forum

« Students post math questions they need
help with and are encouraged to assist
classmates by sharing the process, not by
giving the answer

* The instructor is timely in responses to
students

* |nstructor has created an environment for
students to feel comfortable to reach out for
help and to help others
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Post: Question about #3 in 31. Applications of Rational Equations
Prev Next | Mark Unread | Fj |  Expand All Collapse All | Show All Hide All

W Question about #3 in 31. Applications of Rational Equations é> Hide Reply
Posted by Sun. Oct 29, 2023, 4:59 pm New -

im not sure what step i am doing wrong but i keep on getting the same answer which

appears to be wrong

One painter can paint a house in 10 days, yet a more experienced painter can paint the
house in 3 days. How many days would it take the two painters, working together, to paint
the house?

It will take them days to paint the house together.

If needed, round answer to 3 decimal places.

Re: Question about #3 in 31. Applications of Rational Equations & 1 Hide

Reply
Posted by: /I Sun, Oct 29, 2023, 9:40 pm New

Hi! so you might be missing the end step which is taking the reciprocal of the combined
work rate, then divide it.

Hope this helps!

. Re: Question about #3 in 31. Applications of Rational Equations Hide Reply

Posted by: | Mon, Oct 30, 2023, 10:02 am New .

Hi

It looks like only a very minor rounding error! Try 2.308 instead of 2.307.




Interventions we are
testing
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Video series

“ﬁ U U
24 s
s ===
Sense of Time Growth
belonging management mindset
Each video follows a consistent structure: Each video includes a reflection activity:
* Overview of what you will learn « Self-rating on SDL skill/mindset
 Introduction to the SDL skill/mindset « Self-reflection on strategies
« 2-3 strategies to develop the SDL skill/mindset presented in the video
* Where to find additional resources « Planning for how to apply

17



Automated prompts I Ill

« What assignments and other coursework do you need to complete this week for this
class? What information, resources, or help do you need to complete this week's
coursework?

» Have you scheduled a specific time to complete this week's work for this class? [If no]
When will you complete this week's work for this class?

« What questions from your last [assessment] did you not understand? What resources
and strategies do you need to improve your understanding?

* [Includes customized list of resources for each institution]

* Which concepts from this class do you feel you mastered this week? Which concepts are
you still struggling with?
18



What have we learned?
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Video Implementation Results I Ill

Student Experience Instructor Experience

« Students engaged meaningfully * |Instructors overwhelmingly found videos

- Students outlined concrete strategies to straightforward to implement.

implement * Instructors most often embedded the videos

- The biggest challenges students included the into their class LMS

lack of interest of their peers to engage in the * Instructors found the topics of the videos
class and group work. important.
Postsecondary
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Prompt Implementation Results I IIl

Student Experience Instructor Experience

* Most students responded to most of the * |Instructors overwhelmingly found prompts
prompts offered during the semester. straightforward to implement.

* In general, most students reported positive * |Instructors overwhelmingly implemented
experiences with the prompts. prompts using their LMS

« Many students reported the prompts became * |Instructors that chose to use content-specific
repetitive prompts reported learning about students’

 Inresponse to this, we encouraged instructors understandings from these prompts.

to adapt prompts * |Instructors found prompts easy to adapt to
meet their courses needs.
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Impacts on survey outcomes
academic achievement

Key takeaways
« Small sample sizes: no impacts were
statistically significant at the 5% level,

« Evidence of promise: For course grades,
learning strategies, and evaluation, the
estimate is positive and relatively large

« Meaningful probability of positive effects:
82% probability of positive effect on grades;
78% for evaluation, 54% for LSI

Note: Preliminary results as of April 2024.
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and

Effect Size
________________________________________________________ (Sbs)
Academic achievement End of course grade 0.12
Applied leaming Help seeking -0.01 u
strategy

Learning strategies
. 0.11
inventorv
Time management 0.05
C hensi
Metacognitive ompre ?ns!on 0.07
monitoring
Debugging strategies -0.11 .
Evaluation 0.14 .
Goal-setting -0.03 .
Motivational Growth mindset -0.00 |
Self-efficacy -0.07 .
Sense of belonging -0.08 .

| |
-025 O

|
0.25
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Key measures from Learning Il
Management System (LMS) data I I

SDL behavior

For each student in each course-week:

Comprehension monitoring Action count: course info

Performance Action count: learning content

Engagement with tested strategies

For each student with each prompt/video:

. Total number of actions associated with the
Action count .
video/prompt throughout the semester.

Total duration (in minutes) of actions
Total time associated with the video/prompt
throughout the semester.

Study session count
Action count: assessment

Time lag (in hours) between the release of Average session duration

sEEie Rl [c88 the video/prompt and the current student’s
first action associated with it.

Active day count

Average session gap

Appraisal Action count: feedback
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data

« Compared to their peers, systemically marginalized students were more
actively engaged with strategies, especially prompts

Emerging findings based on LMS I

* Positive correlation between videos/prompts and SDL behavior
 Stronger relationship for systemically marginalized students of STEM
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Group Discussion I Ill

Group 1 — Student experiences in online courses

* What is one strategy that you have used or have heard others use to learn about the
students (and their experiences) in your online courses?

Group 2 — Strengthening instructional strategies in online courses

* What kinds of strategies do you use in online courses to support student non-
cognitive learning about how to learn? In what ways do you think specific or
different strategies are needed for online STEM courses?

Group 3 — Institutional supports for faculty teaching online courses

* How does your institution support instructors in their efforts to address non-
cognitive skill development such as SDL skills and mindsets?
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SDL Development and Growth

» Building sense of belonging, self-
efficacy and growth mindset
» Assessing personal value of course

Course

» Using planning processes to schedule
study time, identify learning needs, set
goals, and select initial learning

strategies

Course

» Enacting time management plan
» Setting up the study environment
* |dentifying additional resources to
support learning




IES s‘ll/g Institute of
7l|\\\ Education Sciences

Thank you

Visit us at https://postseccollab.org/

Follow us on Twitter: @PostsecCollab
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Student Voices: Ill
Perspectives on I\/Iotivatiol

 Building caring and supportive
relationships with their
Instructors helped them to succeed
and boosted their confidence

e Students' motivation and a sense of
belonging increased when they
knew other students were
struggling in the course.
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Student Voices: Perspective
on Time Management 1

« Help with time management: "I'm
trying to find different methods to
help me with getting [better]
studying...l still don't know how to

manage my time properly...I wish
there were classes for that."
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Student Voices:
Perspectives on Help- I I

Seeking

« More support for help-seeking: “If | email any
professor about something | don't understand,
[they would] respond to me within two days
sometimes."
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