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ABSTRACT: Help-seeking is an essential tool for student success. Still, students, especially

those underrepresented in STEM (UR-STEM) and those underrepresented in chemistry (UR-
Chem), may be reluctant to employ help-seeking for academic success. Understanding help-
seeking in online courses is crucial for developing equitable learning environments where
students can engage with a community of inquiry. We analyzed help-seeking behaviors and
responses to requests for help in an online college-level chemistry course’s discussion forum.
12 We found that requests for help were responded to equally, regardless of how explicitly
students appealed for help. Furthermore, we found that UR-Chem students requested and
responded to help similarly and received help at greater rates than their non-UR-Chem peers.
Results support that productive and substantive help-seeking and help-giving discussions occur
in an online discussion forum. Ultimately this work highlights a necessary learning skill, help-

seeking, thereby informing chemistry instruction and learning.
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Bl INTRODUCTION

The global pandemic has altered instruction across the world,
and many educators are grappling with the challenges of
teaching online. One particular concern for many online
chemistry instructors is the need to incorporate active learning
techniques.'~* Because chemistry is a complex discipline where
many concepts are abstract and rely on visual representations,”
this may exacerbate the difficulty of successfully including
active online learning in chemistry.

Some of the barriers to success in learning chemistry online
are directly related to conceptual issues in learning chemistry
whereas others are related to the way in which students
progress through the major. Conceptual issues within
chemistry that may interfere with success in learning chemistry
online include the use of models and analogies to explain
abstract topics, 3-fold representation of matter (e.g, macro-
scopic, microscopic, symbolic), and chemistry terminology.’
Moreover, in the context of introductory college chemistry
courses, “gatekeeper” topics like mole concepts and stoichi-
ometry® hinder students’ progression in chemistry and other
science-related fields (i.e, where chemistry courses are
requirements). Why is this relevant? As more students take
online courses, gatekeeper concepts and topics have the
potential to increase attrition rates,” " especially for students

© XXXX American Chemical Society and
Division of Chemical Education, Inc.

WACS Publications

who face systemic barriers to their success. Therefore, an
investment in understanding successful online learning
behaviors is crucial for chemistry instructors.

Given some of the conceptual and structural barriers to
success in chemistry online courses, the overall goal of this
investigation is to explore and understand chemistry students’
online learning behaviors so that we can be positioned to
support their learning. More particularly, we focus on the
relationships between help-seeking and help-giving for students
who are traditionally underrepresented in chemistry (UR-Chem)
because engagement with an online collaborative learning
community gives these students opportunities not only to get
their questions answered but also to build social connections.’
In the research reported here, UR-Chem students include
students taking chemistry courses who are (1) non-male
students, i.e, women and non-binary gendered students, (2)
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first-generation college students, (3) and racially minoritized
students, including African American/Black, Hispanic/Latino-
(a), and Native American/Alaskan Native students. We
provide more detail about the demographic features of the
students participating in this study in the Methods section. We
use the term UR-STEM when discussing others’ research
conducted in STEM disciplines other than Chemistry.

Establishing social connections is essential for feeling
included in a learning community, and UR-Chem students
may be more vulnerable to leaving STEM if they feel isolated.
Thus, we frame help-seeking and help-giving as an equity issue
because not having access to help-seeking and help-giving
could be diminishing UR-Chem students’ access to oppor-
tunities for success in chemistry. Ultimately, this work can
inform instructional and learning strategies to support student
learning in online CHEM-—and online STEM—college
courses.

B REVIEW OF THE LITERATURE

Theoretical Framework and Background

Five bodies of literature help to frame the investigation
reported here: (1) Community of Inquiry (Col), which serves
as our major theoretical framing; (2) help-seeking and why it is
related to both the cognitive and social presence implicated in
the Col theoretical framework, especially in chemistry; (3)
help-seeking in the online environment, which points to the
particular context of this study; (4) help-giving and its role in
cognitive/social presence, chemistry, and online learning; and
(5) how help-seeking and help-giving impact UR-Chem
students. Next, we discuss each of these framings.
Community of Inquiry (Col)

Online collaborative learning communities consist of students
and instructor(s) who interact to achieve learning goals.'’~"*
Garrison, Anderson, and Archer, in their explication of the Col
model, posited that learning occurs within the community
through cognitive, social, and teaching presence.'' Our
investigation focuses most explicitly on the first two
components: cognitive presence, which focuses on construct-
ing meaning, and social presence, which focuses on learners
being able to project themselves socially and emotionally."!
However, when students support learning outcomes, they can
contribute to teaching presence, for example by providing
guidance and answering questions, among other behaviors. All
three components are interrelated and are crucial for our
investigation because collaboration is essential for learning.''

Help-Seeking and Its Benefits

There are cognitive and social benefits of help-seeking, which
may be especially relevant to students’ cognitive and social
presences within communities of inquiry. Gasiewski and
colleagues have found that students who feel welcome and
comfortable in their classrooms are more likely to collaborate
with their peers and to ask questions.'> Thus, students who
have a sense of connectedness may experience academic and
cognitive advantages compared to students who feel isolated
and disconnected.

When students seek help, they are engaging in a self-
regulated strategy that requires them to (1) be aware that they
have a lapse in understanding and then (2) act on that
awareness to reduce that lapse.'* Help-seeking can be
fundamental in chemistry for developing scientific literacy
and knowledge at least in part because fostering students’

question-asking capabilities is crucial for the development of
successful problem-solving skills in chemistry,"> and question-
asking shares many commonalities with help-seeking.'>"°
Furthermore, much of learning in chemistry happens in
collaborative settings that emphasize active learning, because it
improves students’ critical thinking and problem-solving
skills." "'

Researchers who have investigated in-person chemistry
courses have consistently found a positive relationship between
help-seeking and academic performance.'””’ For example,
Horowitz, Rabin, and Brodale®' found that engaging in help-
seeking activities (e.g., attendance at problem-solving sessions)
had a significant impact on organic chemistry performance. In
the same vein, Szu and colleagues22 found that the highest-
achieving students sought instructor help early. Santos-Diaz,
Hensiek, Owings, and Towns®> surveyed undergraduate
students enrolled in chemistry courses (i.e., general, physical,
organic) about their goals and achievement strategies. Their
results indicated that students consistently reported help-
seeking as a reliable and useful strategy.

Help-Seeking Online

Likewise, research in online courses also indicates cognitive
and social benefits of help-seeking. The online environment
typically can provide opportunities for active learning
(cognitive presence) and community-building (social pres-
ence) among students.”* For example, researchers have
reported significant positive relationships between discussion
forum participation and final performance in an online
course,” as well as between perceived social presence of
online peers and instructors and one’s satisfaction with course
discussion forums.”® Furthermore, researchers have reported a
positive effect of help-seeking and learning outcomes.””
From this work, we can surmise that help-seeking in online
discussion forums may be a useful way to increase social
presence and cognitive presence, while simultaneously
fostering active learning.

Overall, these studies support the notion that help-seeking is
useful for success in chemistry. However, more research
directly investigating help-seeking in chemistry is needed,
because there may be unique issues relevant to learning
chemistry online, which leads to the first research question:

la. Given the social and cognitive benefits of help-
seeking, we ask: How prevalent are help-seeking behaviors
in an online chemistry discussion forum?

Help-Giving and Its Benefits

Although help-seeking has received some attention from
researchers, less is known about help-giving (i.e., responses or
replies to requests for help) in academic settings. Nevertheless,
available research suggests that helping behavior (i.e., an aspect
of teaching presence) may play an important role in students’
academic performance (cognitive presence) and in their
discourse and reflection, supporting their building of
community (social presence).

An aspect of help-seekinég is the evaluation (or reflection) of
the help-seeking attempt.'® This means that students evaluate
the help that is given; whether it was helpful or communicated
in a way that induces stigma or feelings of incompetence. A
help-seeker’s response to the help given can empower them to
continue asking for help or discourage them from seeking help
in the future. Thus, help-giving (i.e., receiving help) plays an
important role in persistence and positive learning outcomes,
both cognitively and socially.
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Help-seeking and help-giving go hand in hand, and help-
seeking can be a catalyst for jumpstarting discussion among
learners where help-givers can support collaborative meaning-
making. If a student asks for help and a peer responds with
useful information, that fosters learning between both students,
because the help-seeker has a knowledge gap filled, and the
help-giver assessed and explained their knowledge to a peer.’!

However, much of what we know about help-giving comes
from studies of in-person collaborative peer-learning, where
students learn the material and solve problems in small
groups.”> > These studies have consistently reported a
positive relationship between giving help and academic
achievement.’”*” In related work in chemistry courses,
participation in optional peer-learning sessions has been
found to be related positively to both retention and academic
performance.** "'

Despite the likely importance of help-giving in online
chemistry courses, studies investigating this issue are
particularly lacking. Among studies that have explored this
topic, Huang and Law"” found an interaction effect of help-
seeking and help-giving on achievement in an online course,
such that students who provided the least help were also those
who benefited the most from seeking help. This suggests that
students who most need help also may not be prepared to give
help. In a similar vein, Dawson"’ found a negative correlation
between students’ sense of community and unanswered forum
posts, which indicates that unaddressed requests for help in
online spaces may be associated with decreased social
presence.

Overall, evidence suggests that help-giving contributes to
learning within a community of inquiry but studies that
explicitly investigate help-giving in online chemistry courses
are needed, which leads to the research question:

1b. Given the social and cognitive benefits of help-giving,
we ask: How prevalent are help-giving behaviors in an
online chemistry discussion forum?

How is Help Sought?

Help-seeking is a catalyst forfacilitating engagement among
students, and the phrasing and tone of a request for help may
be related to the magnitude and types of replies garnered.

Past research has shown that academic help-seeking
encourages and improves interactions between students,
where requests for help that are clear, open-ended, and
relevant play a particularly important role in improving the
quality of classroom discussions.** Furthermore, in online
courses, students who pose questions on discussion forums
have a higher chance of receiving a response, when compared
to those who only praise, encourage, or agree with others in
their posts.”> Furthermore, the more explicit an online
question is, the more likely it is to receive a response from
another individual.*’

The online space may provide some important and useful
affordances for student learning, which may provide ways to
identify, seek, and receive help that overcome barriers in
traditional in-person classrooms.”’ > For example, in online
forums, students can view all previous questions to see if a
similar question has already been answered. Given that we
anticipate that the trajectory of learners gaining experience
using discussion forums is increasing, it is necessary to
understand how different ways that students seek help is
responded to by peers, which leads to the research question:

2. Does the way in which the help is sought matter for 244
increasing interaction among students? 245

a. Does asking for help increase a student’s chances of 246

getting a response? 247
b. And, if so, which types of requests for help (whether 243
implicit or explicit) elicit responses? 249

Impacts of Help-Seeking and Help-Giving for UR-Chem 250
Students 251

Although help-seeking has been linked to academic success, 252
students may not seek help, even when they know they need 253
it.>" Barriers to seeking help may impact UR-Chem (women, 254
racially minoritized, and first-generation college students) and 2ss
non-UR-Chem students differently. Research on help-seeking 236
in in-person classrooms shows that students’ underrepresenta- 257
tion could inhibit help-seeking®>>® and data suggest that 2ss
racially minoritized students tend to engage in less help- 259
seeking outside of the classroom (e.g, attendance at office 260
hours) than non-racially minoritized students.”* Gender norms 261
further complicate this picture’> >’ in that women may feel 262
threatened when admitting that they do not know some- 263
thing,58 but, to confound matters, gender roles regarding 264
masculinity discourage men from asking for help because it 265
may make them look weak.*® In related work, researchers have 266
found that first-generation college students were less likely 267
than their peers to seek help,” and subsequent research has 268
demonstrated that this may be because first-generation college 269
students are concerned with burdening their peers and facing 270
judgment or that they have uncertainty about navigating 271
college environments.*”®! 272

However, research that shows that UR-Chem students tend 273
to have greater communal learning goals62 than non-UR-Chem 274
students, which in turn could counter some of the barriers to 275
seeking help and, instead, encourage help-seeking. In general, 276
although help-seeking leads to positive learning outcomes, 277
students can face barriers to help-seeking and pressures to 278
avoid help-seeking, especially if they are from a demographic 279
group underrepresented in chemistry.*® 280

While help-seeking is an important skill that benefits all 281
learners for filling knowledge gaps, UR-Chem students benefit 282
from help-seeking in other ways, too. Feeling empowered to 283
ask questions can be a sign of feeling welcomed and 284
comfortable in a learning environment, which is positively 285
related to retention and satisfaction in STEM.%*~° 286

In online courses, the cues that students receive could 287
negatively impact their sense of belonging. For example, not 288
receiving responses at all or receiving unhelpful answers or 289
dismissive posts can deter students from help-seeking. It is 290
possible that threats to seeking help might be different in 291
online than in in-person courses because identity markers may 292
not be salient and there is relative anonymity, complicating 293
how UR-Chem students might be at times disadvantaged and 294
at other times advantaged in learning online. The relation 295
between help-seeking, help-giving, and academic achievement 296
is further complicated because negative experiences have a 297
lasting impression on students. Thus, we ask, in general, about 298
how help-seeking and help-giving might differentially impact 299
UR-Chem compared to non-UR-Chem students: 300

3. What are the impacts of help-seeking and help-giving 301
on UR-Chem students? 302

a. Do UR-Chem and non-UR-Chem students seek and 303
receive help at different rates? 304

https://doi.org/10.1021/acs.jchemed.1c00839
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Table 1. Types of Help-Seeking Identified in Forum Posts

Code Description

No questions and no

No questions, no mention of uncertainty
help-seeking (H-S:0)

Question asked, but no
appeal for help (H-S:1)

Implicit appeal for help

(H-S:2) struggle and/or recognition of the community

Explicit appeal for help
H-S:3)

Contained questions or indicated uncertainty without
indicating struggle or recognition of the community

Asked a question or indicated uncertainty and indicated

Directly asked for help or indicated they needed a response

Example

“I think we might need to use the data to plot for k.”

“Potential of E increases by change in pressure.”

“How does Hess’s Law relate to entropy?”

“Why is the hybridization sp3? Wouldn't it be sp2 since there are
three electron pair domains?”

“I am struggling to draw the energy diagram for 3d. How do I begin
to draw this?”

“How were we supposed to go about question 13?”

“Hey I am still having some difficulty. . . If anyone has any tips I
would greatly appreciate it. Thanks for the help”

And, to give a clearer picture of what these requests
and responses look like in an online chemistry class,
we ask:

b. Can we document fruitful and substantive discussions
happening in online discussion forums?

B METHODS

Participants and Data Source

The data come from 94 students who enrolled in and
completed an online, asynchronous, early curriculum, college-
level chemistry course. The course was entirely online, with
online lectures (videos and readings), course materials (e.g.,
syllabus, schedule), and an online discussion forum. Students
used the online learning management system LON-CAPA
(Learning Online Network with Computer-Assisted Personal-
ized Approach) for this course.”” Students were required to
post to the online forum during 12 weeks of the 16-week
semester. Each week, the instructor posted several questions
and students were directed to interact with the discussion
forum either by asking a question about one of the questions,
posting an answer to one of the questions, posting a new
question, or answering another student’s question. The
syllabus explicitly stated “If you contribute to the discussion
with an acceptable post you will earn S points for that period.
If you do not post or if your post doesn’t meet the criteria
listed above, you will earn zero points for the discussion
period.” If a student did not provide a post for the week, they
could not earn the points for that week. Posting to the forum
accounted for a maximum of 5% of students’ grades. The
instructor rarely interacted with the discussion forum except to
offer an occasional “thumbs up”.

All data were available for analysis only after the course had
been completed and students’ grades had been posted.

Students included 50 non-male, 19 AHN (African
American/Black, Hispanic/Latino(a), Native American/Alas-
kan Native), and 25 first-generation college students. Because
some students had multiple UR-Chem statuses (e.g,, a female
first-generation college student), any student who identified as
any one of our three UR-Chem groups was categorized as a
UR-Chem student (n = 62). The remaining students (n = 32)
were categorized as non-UR-Chem students.
Coding and Analysis of Help-Seeking and Help-Giving
We used a previously developed coding scheme™ to code for
four levels of help-seeking, on the basis of the explicitness of

requesting help. We identified and reliably coded 20% of the
data (Cohen’s k = 0.83)°® and provide examples in Table 1.

We chose to analyze initiating posts (i.e., the first post in a
thread of posts) for help-seeking and responses to those
initiating posts, to determine whether (and which) posts
generated the requested help. Any reply to an initiating post

350
351
352
383

was considered help-giving. Support for selecting this sample of 354

initial posts comes from theory and empirical work in
psycholinguistics.”” Moreover, Wang, Reitter, and Yen®
observed that in online forums the first post in a thread had
a special role in dialogues in online communities.

Forum posts were anonymized prior to content-coding via
natural language processing methods that remove names and
other identifying information.”” Demographic information was
also stored separately from posts to avoid influencing coders’
decisions. The anonymization method and all analyses were
IRB-approved.

We did not analyze instructor forum threads (i.e., initiating
posts made by the instructor and the responses to these posts)
due to interests in peer interactions. We also removed and did
not analyze introductory, first-week posts, where students
described themselves because they were not content related.
Moreover, posts that did not fit in the help-seeking coding
scheme (i.e, not pertaining to chemistry content, such as
comments about a favorite show) were removed from the
analysis. In total, we analyzed 109S initiating help-seeking
posts and their respective responses (help-giving posts).

To answer RQla, RQlb, RQ2a, RQ2b, and RQ3a, we
conducted mixed-effects logistic regressions to model help-
seeking posts and responses, using the Ime4 package’' in R
3.6.1. Posthoc multiple pairwise contrasts were implemented
with the package multcomp.”” This approach allowed us to
control for students’ actions as repeated measures (because
students could request and respond to multiple posts) and
model an unbalanced observation per-group designs.

To answer RQ3a, we selected four examples of help-seeking
requests and help-giving responses on the basis of the
substantive nature of the conversations and where both help-
seeking and help-giving indicated that a shared struggle
occurred. To determine substantive examples of discourse,
we calculated the word counts of responses to help-seeking
requests (i.e., help-giving replies) and chose the messages with
the largest word counts. In addition, we flagged help-giving
replies indicating that help was given (e.g, hopefully this
helps!) or a shared struggle/confusion with the help-seeker
(e.g, I was stuck on this problem too). We believe that these
cases were important to explore because they speak to the
social affective component of learning where students present
themselves as real people.'’

https://doi.org/10.1021/acs.jchemed.1c00839
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397 l RESULTS

398 RQ1a and RQ1b: How Prevalent Are Help-Seeking

399 Behaviors and Responses to Help-Seeking Requests in an
400 Online Chemistry Discussion Forum? How Prevalent Are
401 Help-Giving Behaviors in an Online Chemistry Discussion
402 Forum?

403 Twenty-eight percent (n = 312) of the 1095 initiating posts
404 indicated some request for help (i.e, H-S:1, H-S:2, or H-S:3).
405 Of the initiating posts that indicated some request for help
406 (i.e., H-S:1, H-S:2, H-S:3, n = 312), 116 received replies and
407 thus were treated as help-giving.

408 RQ2a and RQ2b: Does the Way in Which the Help Is

409 Sought Matter for Increasing Interaction among

410 Students? Does Asking for Help Increase a Student’s

411 Chances of Getting a Response? And, if so, Which Types of
412 Requests for Help (whether implicit or explicit) Elicit

413 responses?

414 To examine which types of requests for help (whether implicit
415 or explicit) elicit responses, we found that asking for help—
416 implicitly (at level 1 or 2) or explicitly (level 3) combined—
417 was significantly more likely to generate a response from
418 another student compared to just posting a non-help-seeking
419 (level 0) remark (/5 2.15, p < 0.001); however, there were no
420 significant differences across the levels of explicitness in asking
421 for help in terms of getting the help that was requested (i.e., we
422 found no significant differences among help-seeking levels 1, 2,
423 or 3; see Table 2). More specifically, no significant differences

Table 2. Requests for Help and Requests That Garnered at
Least One Response

Level of Help-Seeking Number of H-S H-S Requests Garnering a

(H-S Requests Response
0 783 S1.(7%)
1 47 13 (28%)
2 150 61 (41%)
3 115 42 (37%)

424 were found for the proportions of responses between implicit
425 (H-S:2) and explicit requests (H-S:3, f = —0.29, p > 0.10, ns);
426 questions (HS-:1) and implicit requests (H-S:2, f = 0.32, p >
47 0.10, ns); or questions (H-S:1) and explicit requests (H-S:3,/
428 = —0.60, p > 0.10, ns).

429 RQ3a: What Are the Impacts of Help-Seeking and

430 Help-Giving on UR-CHEM Students? Do UR-Chem and

431 Non-UR-Chem Students Seek and Receive Help at

432 Different Rates?

433 Next, we examined who requested and who received responses
434 to their requests for help. UR-Chem students produced slightly
435 more posts requesting help than non-UR-Chem students, but
436 that difference did not reach standard levels of significance (/f

=0.69, p < 0.10). UR-Chem students received more help than 437
their non-UR-Chem peers (§ = 1.66, p < 0.05) (see Table 3). 4383

RQ3b: Are There Fruitful and Substantive Discussions 439
Happening in the Discussion Forum? 440

To demonstrate the nature of student interactions, we selected 441
a few examples of help-seeking and help-giving exchanges that 442
contained extensive replies indicated by word count with 443
replies that mentioned a shared struggle or “hope this helps”. 444
We conducted this qualitative analysis to examine ways in 44s
which students helped their peers and communicated their 446
knowledge in discussion forums. The data we analyzed for this 447
purpose are displayed in Table 4. 448 t4

In this first conversation, a student made an implicit request 449
for help (H-S:2) on a problem where the answer was already 450
known. Despite having the correct answer, the help-seeker 4s1
appealed to the community (i.e., class peers) for an explanation 452
on the process of arriving at the correct answer. A peer 453
responded with a detailed explanation (over 200 words) that 454
included steps and justifications on how to solve the problem. 4ss
This exchange represents the give and take of online discourse: 4s6
the help-seeker admitted that they still had a question even 457
after the answer was known, which could be potentially 4s8
embarrassing, and a peer responded with substantive help. 459

In the second conversation, a student made an explicit 460
request for help (H-S:3) and a peer responded by providing 461
specific resources such as a relevant video and chapter to read. 462
Also, this exchange represents an aspect of social presence 463
because the help-giver communicated a shared struggle in 464
drawing energy diagrams. 465

In the third discussion, a student made an explicit request 466
for help (H-S:3) expressing difficulty with drawing chemical 467
structures. A peer responded with advice on how they 468
approached this kind of problem and ended their comment 469
with “hope that helps”, indicating their attempt to offer help. In 470
this conversation, a visual aid would be beneficial for the help- 471
seeker and help-giver for explanatory purposes; however, 472
uploading images was difficult in the learning management 473
system. This example highlights the unique challenges to 474
learning and communicating chemistry content online. 475

In the fourth conversation, a student explicitly sought help 476
(H-S:3) about a specific problem, while it is unclear what the 477
problem in question is. The help-seeker elicited three 478
responses from two students. The first help-giver provided 479
an equation and explained that an ICE table (initial, change, 4s0
equilibrium concentrations or pressures) calculation was 4s1
needed to solve the problem. The first help-giver provided 482
the process to solving the problem while recognizing that the 483
help-seeker’s answer may have been different because they 4s4
solved problems with different elements and quantities. 4ss
Another student replied to the help-seeking request with 4s6
their process for solving a similar problem. The second help- 487
giver provided a substantive response with directions and 4ss

Table 3. UR-Chem and Non-UR-Chem Students’ Requests for Help and Replies to Those Posts

Level of Posts at this Level by UR-Chem Posts Made by a UR-Chem

H-S Students (N) Student with a Reply
0 451 23 (5% of 451)
1 31 9 (29%)
2 103 48 (46%)
3 84 32 (38%)
total 669 112 (17% of 669)

Posts at This Level by

Posts made by a Non-UR-Chem
Non-UR-Chem Students (N)

Student with a Reply

332 28 (8% of 332)
16 4 (25%)
47 13 (28%)
31 10 (32%)

426 55 (13% of 426)

https://doi.org/10.1021/acs.jchemed.1c00839
J. Chem. Educ. XXXX, XXX, XXX—XXX


pubs.acs.org/jchemeduc?ref=pdf
https://doi.org/10.1021/acs.jchemed.1c00839?urlappend=%3Fref%3DPDF&jav=AM&rel=cite-as

Article

pubs.acs.org/jchemeduc

Journal of Chemical Education

(3uapnis weyD-YN-uou ‘g 1A13-dPH) "UoHEnULIU0d U FUEYd A
juEaW | "33UBYD SSEUWI JOU "UORIIIIOD "TOMSUE 3Y} W SIAIS SI3 U3y ‘S00T 03 ssew sty ppe ‘A[reury 867/8°€€ = (qqd JO SSeW Te[oW) ['L0T 4 9€9T°0 ‘SY.L, "33ueyp ssewr 3y st jno puy
0 dABY [ [[& OS “+7qq Ul PajsAIUI A[UO dIB aM JNq ‘SaOUBISQNS YJ0q I0J SJUBYD € SEM 1Y) MOWY | “[oW 9€9T°() 393 T ‘T[0Tl 9€9T°0 03 TT A[dNNJAT T ST SWN[OA Y} JY} MOUY IM OS
‘UOHIPUOd pIepUE)S IDPUN JIE [[HS IM TR[OIN 9€9T°0 308 T X 10§ Suraos *(X-T)/(X+T) ISl ST O1eI 97} 3oy} MOW] oM 0S ‘SUOBIPUOD pIepUL)s I9PUN 95 SeM UORORaI 31y shes uonsanb
a3 ‘moN "oner s 10§ €16¢€T 3983 T ‘e1qa8[e a1 Jo [[e op T uaYM 0s ‘7 sem u ‘ased Awr Uy (D) UL, JU/ 1Y- 03 [enba s1y3 33] pur ‘860°0 £4q 9L£60°0 1ENANS VST, '§60°0 SeM 31 ‘9583 AW
uf "ojur uaa13 oy Buisn £q punoj aq pinod Yorym ‘prepuess [[enusiod d1mdad] puy GxaN ‘(9582 AW UI) A 90E60°0 = [UOI [edrwayd] nof aaeS 31 Jey 9d10U 03 padu nof ‘wonsanb siyy 10,1

Gcmﬁﬂm way)
~NaN‘T umzm.&mmv romsue moA£ aq p[noys Jeyy pue Jeyy 03 3001 ppe X($'T1T) 0S ‘pD Sem J[ AW 10 'Puy 03 Suidn axe noA 1ey) Juswape Y Jo ssewr rejow 3 Aq X A[dnnw x puy
noA£ asuQ ‘uorenbs sy Jursn ¥ 10§ 9A0§ sjueydear/syonpord x+00 T X-00'T G X +X- D 00°T 00'T T [qe.], 39T Ue 3s) D puy 03 pasu nok (O)uly (du/14) — 3 = T :uonenbs ayy asn

(3uapmys wayD~ygN-uou) ‘sdjy yeyy adoy Suope of | se JunpLioss Jummerp L[snonupuod ULy} pue APID IPISINO Y} UO SAUY[ A Jo duo woy Juness £q st op T Lem Ay,

G:mw:um Emau.MDv n
aaey no£ J1 Yooq [9s1n02]" * "9y} WwoIy uonezIpqAy uo 13deyd a3 se [om se * * ‘nyd[ay 2q 03 09PIA STy} Jo 3red Pu0dds Ay} PuNoy I -[[oM se sweierp £319U9 2y} YIIM S[qNOI} AWOS pey |
Ccmwaw way)
~N-uou) ‘[d surwIdlep 03 anfea ey jo So- ay axyey uayy I (€LL+SHT'0)/€TEE 0 ST SIYL, "UOHN[OS AINUS Y} JO SIAIT/[ow Burop £q uonenuaduod ay) no amdy 0y pasu Uy
9M 3seq jo [ow £7e¢ 0 398 am sty urop 1293y "aseq Jo sajowr ay) £q pIoe Jo sajour 3y oenqns am pue ‘dn pasn 5393 aseq Iy jo e 05 ‘(oW $£85°0 SA TSST'0) PIO® Y3 UrY) aseq
JO SI[OW S$SI §,219Y) DUIS Iseq Y} ST IT ISEI ST} UI ST JUL)ILAT JUNTWI] Y} JBYM 335 0) ALY M AJ[eur] ‘(Jow 7$ST°0) onea snp 138 0y (N 9£'T)HOYI Jo uonenuduod ay3 49 T SH1°0
A(dn[npy ‘pappe us3q Sey I Jo TW 4] Id)Je UOHN[OS 3Y) Ul (O JO SAOW Jo Idquinu 3y} Jno mdy am MON ‘(Jow §£85°0 = 9L°T4 8E€€°0) “IH JO S3[ow jo Idpquinu 33 03 enba
ST YOIYM Papasu HOY] 23 JO SI[OW JO I2qunu 9y} 3no a3y wed nof ‘[yurod] aousyeambs a1y yoear 03 HO Jo yunowre 9y} pue UdAI3 ST O] JO UOHEIUIDUOD Y} 90UIS "UORELHT
aseq /py Suong e ur aseq Y} JO IO IqUINU 3y} s[enba poe Jo s[OW Jo IdquINU JY) Jeyy purwr ur dady] ‘WONNOS Y} U IGE JO SI[OW JO Junowe 3y 1no ndy 03 aaey nof sy

Ajdoy Suarn-dppg

safueyoxyg Sunarn-dpyy pue d[oy 10y sysanbay aandnpoid ‘4 dqeL

(3uapmys way)

~AN) ¢¢[enueiod [2o prepues

-uou ur afueypd e uaald aSueyd

[[IM 3POIII3[d Y} JO SSEUI ) MOY

SUIULIAJAP 0) SEY U0 IdYM wd[qord
©] siy3 398 03 Moy mowy duokuy

(yuapmys waYD-YN)
--2INJONIS ) 0) PAYPELNE dIe Jey)
swoje uaBoIpAy 2y aIe Jsow Iy} Jo
suwr ummory) aq 03 swaas jey Sury
oy, ;uwroy ren3a1 sjr ur AmPNINs
oy Sumerp jnoqe o3 am op moy
“JlomawoH 3y Jo wo[qoxd is1y ayy uf
(Juapmys waYD-YN)
o swr day Apoqhue ue)) A[pesr
-jads swexderp £A31ous ay) Ym pue
Anpwoad ayy yYm dpqnon Juraey w |
'€ uonsany) YIm d[qnox Juraey we |

(3uspmys wRYD-YN) ¢31 INOqE

03 nof op Moy "TaMsUE 153110 Y}

uaAIS MOU UaAd pue 359) a1y Surmp
wayqoid s1y) op 03 Moy Jo aansun sem |

dppy 103 359nbay

1

UONJESIDAUOD)

https://doi.org/10.1021/acs.jchemed.1c00839

J. Chem. Educ. XXXX, XXX, XXX—XXX


pubs.acs.org/jchemeduc?ref=pdf
https://doi.org/10.1021/acs.jchemed.1c00839?urlappend=%3Fref%3DPDF&jav=AM&rel=cite-as

489
490
49
492
493
494
498
496
497
498
499

—_

500

S0

—_

502
503
S04
50S
506
507
508
509
S10
S1
S12
S13
S14
SIS
516
S17
S18
S19
52
S2
522
523
524
525
526
527
528
529
530
S3
532
533
534
53S
536
537
538
539
540
54
542
543
S44
545
546
547
548
549

—_

(=}

—

—

-

Journal of Chemical Education

pubs.acs.org/jchemeduc

explained how certain choices were made (e.g,, “reaction set
under standard conditions”). This discussion demonstrates
how students work through their knowledge gaps by seeking
help and how they work collaboratively by giving help.

The four conversations between students capture the nature
of the help-seeking and help-giving in the discussion forums.
From their discourse, it is shown that students work together
to address misconceptions and provide guidance and
directions needed for problem-solving. These examples speak
to how the students’ interactions represent cognitive, social
presence, and teaching presence.

Bl DISCUSSION

Interpretation of Results

Help-seeking and help-giving are integral for peer learning and
fostering collaborative sense-making by building social and
cognitive presence because much of learning in STEM,
including in chemistry, happens in group settings.”"**~*!
This investigation explored the relations between help-seeking
and help-giving for students, particularly traditionally under-
represented students in chemistry, in an online college
chemistry course’s discussion forum.

We found that the majority of initiating posts were not help-
seeking requests, and, of all help-seeking requests, only about a
third garnered at least one reply. We have several hypotheses
about why so many posts were not help-seeking requests. First,
even if a student went to the forum intending to ask for help,
given that such a large portion of initiating posts were
solutions, it is possible that potential help-seekers viewed those
posts and found an answer to their question. Of course, we do
not have a way of knowing whether that was the case, but, if so,
it further supports the usefulness of discussion forums for
seeking help via asking questions and information-seeking
(e.g., viewing previous discourse to see if a similar question was
answered). Second, students’ posts only accounted for 5% of
their grades; this relatively low percentage may have led
students to post whatever took the least amount of time and
crafting an appeal for help may have required more investment
than what the 5% of their grades was worth. Third, it is
possible that the students formed study groups and
communicated outside of the course discussion board to ask
for and receive help. We suggest this possibility because we
found instances in the student-generated introductory, first-
week posts where students expressed interest in creating study
groups. However, because we could not track help-seeking and
help-giving outside of the forum, we can only hypothesize that
students did not use the forum for help-seeking and -giving
because they may have satisfied these needs elsewhere.

Our results showed that when students asked for help, they
received more responses than when their posts did not include
a request for help. We also found that the explicitness of the
request was not related to the likelihood of getting a response.
These results are encouraging because they suggest that
students can recognize and will respond when someone in
their online class community needs help, even if the need for
help is implied rather than stated outright. However, the
response rate was not high; there were many posts in which
students asked for help that went unanswered.

We found that UR-Chem and non-UR-Chem students
produced similar levels of help-seeking posts. However, we
found that UR-Chem students received significantly more help
than their non-UR-Chem peers. These findings indicate that

there may be communal values driving these interactions.
Research suggests that there is cultural significance in
collaborative learning for racially minoritized students’>”*
and that UR-STEM students value communal learning
opportunities.”” This value could be reflected in our sample
where most of the students fit into at least one under-
represented category (non-male students make up the majority
of students in this course), and their presence may have played
a role in driving the dynamic of the interactions and fostering a
welcoming and collaborative environment. These positive
findings differ from results reported for in-person class-
rooms; >’ help-seeking may be particularly difficult in these

550
551
582

traditional in-person classrooms because of the prevalence of s62

. . 77,78
stereotypes and microaggressions

markers are more salient.

To answer RQ4, we chose examples of productive help-
seeking and help-giving exchanges to shed light on the nature
of helpful replies. The examples of help-giving replies provide
concrete examples of how students built cognitive and teaching
presence by responding with an answer, explanation, and
providing resources that addressed the question. Furthermore,
the discourse between students speaks to an aspect of social
presence, which is communicating in a similar struggle. It is
encouraging for students to know that they are not alone in
their confusion, and sometimes just knowing they are “not the
only one struggling” can be encouraging and help to build
community. Future investigations should explore the content
and helpfulness of the replies. Although these are a few
examples, they speak to the functionality of discussion forums.

Our results demonstrate that UR-Chem students were active
in generating requests for help and replying to requests. These
findings demonstrate that threats to help-seeking for students
traditionally underrepresented in chemistry may be alleviated
in the online space relative to what they experience in
traditional in-person chemistry courses. We recognize that our
findings may not generalize across course-level, discipline, and
classes that are less diverse in UR-Chem representation than
the course we analyzed for this investigation. However, it was
encouraging to see that groups of students that are typically
marginalized in chemistry were not shy or hesitant to
contribute to the discussion forums and get the help they
needed. Overall, these results stress the importance of seeking
help especially for students traditionally underrepresented in
STEM.

Limitations and Future Directions

and where social identity

Our data were derived from a single semester of an online
chemistry course and therefore the small sample of students
limits the generalizability of the study. Our results may not
generalize to other contexts with less representation of UR-
Chem students; however, this is not a concern because context
matters, especially when discussing marginalized populations.””
In all cases, but especially when considering marginalized
students, we want to bring attention to the social and systemic

594

barriers that particularly impact the educational experiences of 603

. §0—85
marginalized students. >

Another limitation is that our investigation does not
undertake a student-level analysis of discussion forum
interactions. Our results show trends among students, but it
would be interesting to explore individual students who were
active in requesting help and giving help. We would also like to
look for students who are not active in the discussion forums
and then become active, or the opposite pattern, and attempt

https://doi.org/10.1021/acs.jchemed.1c00839
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to determine what prompted the change in their behavior
pattern. For instance, if a student is active toward the
beginning of the semester and does not garner responses,
their help-seeking requests may decrease, or they may stop
seeking help altogether. There is more research needed in this
area.

When we analyzed responses to requests for help, we
ignored much of the substance and function of those
responses, except to note which words frequently occurred in
those responses. We could have also examined whether the
replies were instrumental or expedient.*® That sort of analysis
may reveal more information about help-seeking’s relation with
responses to requests for help. It would be interesting to
investigate how potential help-givers respond (or not) to posts
where it is evident that the help-seeker is looking for a “quick
and easy answer” and not looking to do work on their own.*’
In the future, we plan to undertake qualitative exploration of
the responses to requests for help to shed light on the relative
helpfulness of responses and how they can help build or
undermine the community of inquiry. This will enhance the
understanding of the use and eflicacy of discussion forums,
which can inform instructional practices.

The current investigation leaves room for multiple future
studies. Replicating this study in different chemistry courses
like organic chemistry and in other STEM disciplines is an area
of interest for future work. Furthermore, more investigation
into the relation of help-seeking, help-giving, and learning
outcomes is needed to give insights into the ways in which
help-seekers and help-givers are positioned for positive course
outcomes. A motivation for this is to explore whether engaging
in metaco§nition and reflecting on what you know (i.e., help-
seeking),*”®” and then explaining to someone else (i.e., help-
giving) is beneficial for learning.” Finally, we suggest that
future research investigate ways to improve online supports for
seeking and receiving help.

B IMPLICATIONS FOR TEACHING AND RESEARCH

A major finding from this investigation is that students who are
traditionally underrepresented in chemistry do not shy away
from seeking help in online discussion forums. Our results
imply that educators can normalize the use of online discussion
forums to support cognitive and social presence in online
chemistry courses. Furthermore, by providing extensive
feedback and responding with help, students act as teachers
(teaching presence).

We list some practical recommendations for the facilitation
of help-seeking and fostering a community of inquiry in online
chemistry courses, which are informed from experience
teaching chemistry online and relevant scholarship. Instructors
can:

e start the discussion threads themselves or require
discussion participation.

e provide incentives for posting in discussion boards (e.g,,
give extra credit).

e streamline discussion activities by providing practice
problems that encompass a range of difficulties and
problem types (e.g, theoretical, numerical, or algo-
rithmic).

o offer positive feedback to students who are using the
discussion boards.

e make comments about the value of the discussion
boards in lectures/announcements.

e incorporate the conversations and topics discussed in
the forums into lectures (e.g, pick one or two help-
seeking requests every week to explain in lecture).

e incorporate help-seeking tips into their curricula so that
students understand that it is a beneficial learning
strategy and not indicative of incompetence. More
transparency about the nature of help-seeking and its
benefits could lessen students’ help-seeking avoidant
tendencies.

An implication for research, based on the finding that
discussion boards can facilitate digital collaborative learning, is

to examine the use and efficacy and different types of 684

discussion forums and whether there are certain features that

685

can improve their quality. For example, features such as ease of 686

uploading images may be advantageous for chemistry students
and instructors for communicating diagrams, structures, and
visual interpretations.

Ultimately, this work can inform instructional and learning
strategies to support student learning in online STEM courses.
Above all else, a potentially easily accomplishable task, such as
asking for help, can open the door for empowering students to
establish social connections and to learn from others.
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