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Stress is common amongst undergraduate students. When not managed, it may trigger individual feelings of 
helplessness and develop into Mental, Emotional and Behavioral Disorders (MEB-D). One in three students 
have a mental health diagnosis; potential (curriculum and policy) educational interventions can help 
students manage stress. Mixed-methods analysis compared baseline data to intervention outcomes from a 
writing-intensive, upper-division biochemistry lab student population within Social Cognitive Theory 
conceptual framework e.g. self-efficacy influences within the Social Ecological Model. Pre/post-surveys 
revealed higher confidence in males (than non-males), higher stress levels amongst underrepresented 
groups, and potentially greater benefits of interventions to underrepresented students. Writing-based 
curricular interventions of expressive, reflective, and a final post-course free response were used to increase 
meaning-based coping for managing stress. Other interventions aimed to decrease stress, increase self-
efficacy, build a metacognitive approach to manage stress, and advocate for policy changes. Based on our 
hypothesis, students who wrote expressively or formulated reflective personal statements (PS) to critically 
think about their post-graduation futures, would exhibit increased confidence, decreased stress and 
increased ability to manage stress. Descriptive demographics gender, age, ethnicity, English language 
learner (ELL), and first generation (FG) status were examined and analyzed: quantitatively coded with 
Pennebaker’s Linguistic Inquiry Word Count (LIWC); qualitatively using a quasi-deductive, open-coding 
method to identify themes of students’ stress; student self-reported Likert scale mean comparisons. Results 
revealed that males, Asians, ELL, or FG students reported the PS “helped focus their futures” more 
compared to their counterparts. LIWC-analyzed writings along with pre/post-responses identified classroom 
sources of student stress. As an exploratory ecologic study, iterative semesters compared to baseline 
identified interventions suggested to be more beneficial to specific demographics.
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Abstract & Background Figure 3: Social Ecological Model (SEM) individual inner-level determinants & 
outer-level determinants of the biochemistry lab course. Major constructs involve cognitive, 
environmental and behavioral influences. 
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Methods & Results
Figure 2: Student Descriptive Demographics 

Pre-Post Assessments: Knowledge, Skills, Self-Efficacy, & Demographic Surveys
Fall 2016 baseline T0 adoption of new Writing Intensive (WI) Biochemistry Lab course 
was followed by T1-T3 iteratively developed intervention process: adding inquiry, peer 
evaluation, and writing exercises to a traditional cookbook lab, addressing workload and 
other stressors. Students in community-randomized lab sections were pre/post assessed 
for knowledge, skills, and self-efficacy (confidence) using Likert self-report and skill-tests.
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Conclusions and Future Directions
Mixed methods qualitatively measured stressors and supported that interventions helped outcomes.
• Quantitative student-self reported post-survey scores revealed that the writing process helped male, Asian, 

nonwhite/non-Asian URM, ELL, and FG students focus on planning their future compared to counterparts. Being 
able to focus futures through PS writing decreased students’ stress as they meta-cognitively planned/reflected.

• LIWC analysis suggested Analytical, Clout (confidence), Authenticity and Tone scores of PS drafts/final, along with 
1-on-1 professor debriefing increased writing formally, mostly authentic, positive tone, and increased confidence. 

• Ongoing qualitative coding of students’ responses of overcoming challenges will be used to identify categories 
and themes of student stress and outcomes of interventions employed. To further investigate student stress 
attributed to the lack of preparation, or more extensive development of a MEB disorder anxiety, continued 
pre/post-survey questions (Likert 1-5) addressing student’s self-confidence is ongoing, 
i.e, How confident are you in achieving your career? What career planning steps have you taken? 

• Results suggest that intervention of targeted curriculum design and policy change can increase confidence and 
self-efficacy, decrease stress, promote metacognition in learning, and increase student ability to manage stress to 
improve learning (resilience/grit) which appear to benefit underrepresented students more, but may benefit all.

Fig 1: Conceptual framework 
Adapted from public health behavior change models, it provides a mechanism for curricula to promote self-
actualized learning and stress management behavior. 
Health Belief Model perceived susceptibility and severity of unmanaged stress on MEBD disease; 
Theory of Reasoned Action & Planned Behavior perceived control and student attitudes of norms; 
Integrated Behavior Model confidence in the ability to change behavior i.e. self-efficacy; 
Transactional Model of Stress & Coping problem-focused, emotion-focused and meaning-based coping.
Writing prompt interventions impact behavior change (short-term goal increase ability to manage stress)

Fall 2016 (T0) Spring 2017 (T1) Fall 2017 (T2) Spring 2018 (T3)

Gender
Male (M) 
Non-Male (NM)

M: n= 49 (55%)
NM: n= 40 (45%)

M: n=45 (55%)
NM: n=37 (45%)

M: n=37 (46%)
NM: n=44 (54%)

M: n=45 (61%)
NM: n=29 (39%)

Ethnicity
White (W) 
Asian (A)
Nonwhite/NonAsian
Underrepresented 
Minorities (URM)

W: n=54 (61%)
A: n=19 (21%)
URM: n=16 (18%)

W: n=60 (73%)
A: n=16 (20%)
URM: n=6 (7%)

W: n=50 (63%)
A: n=24 (30%)
URM: n=6 (7%)

W: n=43 (59%)
A: n=19 (26%)
URM: n=11 (15%)

Generation
First Generation (FG)
Cont Generation (CG)

FG: n=15 (17%)
CG: n=74 (83%)

FG: n=16 (20%)
CG: n=66 (80%)

FG: n=19 (23%)
CG: n=62 (77%)

FG: n=10 (13%)
CG: n=65 (87%)

English Language 
Learner (ELL)
Native English 
Speakers (Non-ELL)

ELL: n=19 (21%)
Non-ELL: n=70 
(79%)

ELL: n=11 (13%)
Non-ELL: n=71 
(87%)

ELL: n=18 (22%)
Non-ELL: n=63 
(78%)

ELL: n=20 (27%)
Non-ELL: n=54 
(73%)

Age Median: 21
Mean: 22.21

Median: 21
Mean: 21.37

Median: 21
Mean: 21.41

Median: 21
Mean: 21.04

Table 1: Descriptive demographic breakdown of each participating semester. Numbers varied with students who elected to 
“prefer not to respond” and were combined with *NM, URM, CG, Non-ELL* increased <1% non-males, URM nonwhite/non-
Asian, continuing generation, and native English speakers (to be verified with institutional data at a later time as part of 
ongoing studies). Median age and mean show semester ages were comparable despite a few non-traditional age outliers. 

Figure 5: LIWC writing analysis
LIWC software algorithmically converted qualitative responses against dictionary codes into numeric values. 
Mean values of class averages from personal statement draft versus final writings were analyzed. Analytical 
Thinking score (1-100) evaluated students’ writing based on if the style was formal and logical (higher values), 
versus informal, personal narrative (lower values). Clout, Authentic and Emotional Tone variable percentages of 
coded dictionary terms were computed based on overall word count. Clout determined the level of confidence a 
student may demonstrate; high percentages demonstrated high expertise and lower percentages demonstrated 
tentative and humble. Authentic determined the level that the student’s writing was honest (higher values) 
versus distant (lower values). Emotional tone included affect with >50% indicating positive emotion, whereas 
low (<50%) determined negative emotions (anxiety, sadness, hostility etc.). Demographic breakdown is ongoing. 

Figure 4: Assessments and Interventions
Qualitative open coding word analysis and Pennebaker’s Linguistic Inquiry Word Count (LIWC) 
analytic software measured writing samples. Students’ written responses revealed individual, 
interpersonal and institutional stressors. Metacognitive elements showed meaning-based coping.
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LIWC ANALYSIS OF FALL 2017 PERSONAL 
STATEMENTS

Personal Statement Draft Personal Statement Final

Interventions
Curriculum

Pre-post confidence: 
“how confident did you feel 

doing…” 

Reflective/scientific writing 
BQA Biochemical Question & 

Answer

Post-course free response:
“write about a time you felt 
stressed or challenged, and 

how you overcame it…”

Expressive writing
Pennebaker’s prompt: “write 

about a trauma or stress” 

Writing in the Curriculum
BQA Biochemical Question and Answer Personal Statement Requirements
• Seek a primary reference: differentiate between science writing for news, layperson, & scientific writing
• Properly cite primary research in-text (author et al., date) citation style with in-text content summary of research
• Share through writing how biochemistry/science relates to you i.e. curious, relate to personal life meaningful to 

you, find an answer from the literature, topic that drew you into science, your research, your next goal, etc.

Advocacy for Policy Changes 
To address stressors due to absences, MEBD, 
accommodations, workload and time 
management, several policy changes were 
implemented and others are in progress

Figure 6: Quantitative analysis post-surveys
Likert scale student self-report were compared demographically. Based on t-tests of means, (A) Gender: 
Males reported writing helped them better focus to plan their futures than non-males (p= 0.06); Debriefing with 
the professor were similar between Non-males and Males, though females had an broader range. (B) Ethnicity: 
Asians (p=0.006) and nonwhite/non-Asian underrepresented minorities (URM) (p=0.202) reported better focus on 
planning futures than whites; Asians (p=0.002) and non-white/non-Asian URM students (p=0.46) reported higher 
levels of debrief help compared to Whites; (C) ELL increased focus more than Non-ELL (Native English speakers) 
(p=0.005) and debriefing with the professor helped (p=0.006); (D) First generation (FG) increased future focus 
more compared to continuing generation (n.s.), but with similar ranges and medians when asked to what extent 
debriefing with the professor helped. This showed possible association of demographics; increased focus and help 
from professor debriefing experienced a decrease in stress. (Medians are shown with the black bar).

Writing Process
STEP 1: optional expressive/reflective 
writing- some found it helpful to write 
about past struggles/challenges and how 
they overcame them before writing 
about the next step. 
STEP 2: Write a personal statement-
what brought you into your science field, 
any challenge you overcame, a turning 
point, or a scientific breakthrough that 
stimulated your interest. Tell who you 
are because of your experience – your 
story, not just a list of things you have 
done.
STEP 3: debrief draft with professor 5min

*References available upon request smithbev@umn.edu

A. D.

A. B. C. D.

“How much personal statement writing helped focus future plans…”
A. B. C. D.

“How much debriefing with the professor regarding personal statement writing helped…”

Fig 7: Qualitative Data Analysis 
Using Quasi-deductive open coding, two independent coders searched simultaneously for deductive codes as 
inductive codes emerged from student free-responses post-survey  prompt. Individual, interpersonal and 
institutional stressor codes, subcategories, themes were grouped with quotes. Examples such as below confirmed 
the necessity of interventions and that a method for tracking frequencies of responses can measure outcomes.
#107 “Every waking second…I am consumed by stress and anxiety…I frequently have to miss class because I need to 

work…this class assigns a ton of school work and studying…it is almost impossible to Finish everything while working my 4 
other jobs…no financial support from my parents… fully support myself… college is suited for the wealthy, with students 
coming from lower socioeconomic status struggling to put themselves through school.  Before I came to college, I 
considered myself happy…did not have anxiety.  As I finish my senior year, I now struggle with suicidal thoughts, 
depression, and anxiety.  The only break I have from these issues is when I am asleep, which is very rare since the only time
I can do my homework is in the middle of the night after I am done with work.”
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