Implementation and Assessment of Writing-to-Learn Assignment in Acid-Base Chemistry
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Description of the MWrite Project Acid-Base Assignment Description Reflective Student Interview Findings

Contraindication of Levothyroxine

The goal of the MWrite program is to implement Writing-to-Learn (WTL)

. . . .y . . Certain medications can be dangerous or less effective when taken in combination. For Reflective interviews were conducted with three students (Abbey, Aaron, and
pedagogy in classrooms at the Unive rS|ty of IVIIChIgan. WTL aSSIgnmentS dare Context wmyothy.roxine,.which is used to treat hypothyroidism, is less effective when taken Margaret) in the Fall of 2016 after they had completed all three components of
. . 1-3 ontex in combination with [calcium carbonate. |In contrast, calcium citrate, which is also an over )
deSlgned to promOte deep conce ptua I |ea rni ng Of fU nda menta I conce ptS the counter calcium supplement, causes little or no interference with the absorption of the assignment.
Levothyroxine by the body.
. Real d h 9 . T focused on having students | 0 o O Catt
eal world co nt?xt ased on news reports or scientific literature explain the acid-base HO ]@ | o JOL . ] OHO_ 2 . All three students were able to summarize the objectives of the prompt-
* Non-expert audience interactions that are | o NH, oo m Ca?* which provided proof for the construct validity of the WTL assignment.
* Specified role relating to authentic context involved when | reumeatondle om0 Role - |
Levothryxoine enters the levothyroxine Aaron: The way that | saw it was it was to take our experiences and what we
stomach. o e me ke thd oo T calcium IC'"ate learned in Orgo | and Orgo I, pretty much apply them to a real world concept of
- . or this assignment you'll take the role of a medicinal chemistjwriting a letter to a . . L. . . . - .
ertlng process' di collaborator, who is alphysician researcher planning a clinical trial.[The goal of the trial is to levothyroxine, which is a medication used to treat hypothyroidism. 5o, it was
e Students write an initial draft in res ponse to the prom pt Audience investigate the co-administration of Levothyroxine with calcium supplements. The more or less just trying to get us to see how acidity is involved with medications
physician, who took organic chemistry several years ago, needs your help to understand the '
.. : : : _ _ _ need: € and how they're absorbed by the body.
e Students pa rtici pate IN anNONyMoOuUs peer review interactions between molecules like Levothyroxine and biological systems. Specifically,
. . o your collaborator needs to understand how neutral levothyroxine is deprotonated to its
 Students revise their writi Ng sodium salt form, which is more absorbable in the body, andlhow Ca?* as a Lewis acid may * The students seemed to be able to verbally explain the relationship
. . . . . L. interact with levothyroxine to prevent its absorption. Finally, the physician will need to . . . .
* Peer review and revision results in improved drafts and remediation of understand why Ca® in calcium carbonate may interact with Levothyroxine, preventing it between the pKa values of the levothyroxine and how it would interact in
absorption, where Ca2+ in calcium citrate will not. the stomach pH.

misconceptions®
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e Construct Revisions

Margaret: Okay, which one's going to be deprotonated to form that salt that's
then going to be absorbed? That basically means look at the pKa of all of the

Findings from the Scoring of the WTL Assignments and Survey

/ \ . [} . .
e Construct Students’ assignment drafts were scored using a 12-category rubric. Students received a 0 if that criteria was not present and a 1 if that criteria was present in protons, and see which one’s going to come off first.
Initial Draft o P Second thelr writing. |
Ree_r _y Comparison of Draft #1 and Draft #2 Scores from Fall 2016 N= 147 * Students struggled with explaining how the Ca2+ acted as Lewis acid and
eview rart 1 interacted with Levothyroxine.
. D . L2 0.9
| Submit S FOCESs y | Submit S o8 _ | _
- e Y Margaret: Person four...had the best review...They're the only ones | believe that
Initial Draft Second Draft @ 0.7 discussed ... Yeah, so it says the [Magaret’s] letter is slightly complex and hard to
5:_’ g'g understand when describing the Lewis acid base interaction, which yeah,
2 0'4 because | didn't really know what | was talking about, so it wasn't something |
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The objective of this project was to see how the administration of a WTL © S R R N & & ¥ argaret: Yean, that was my only problem. [ reaily could not answer that
, _ , , , < & & & & E <8 [referring to the Ca?* and levothyrxoine] interaction question with confidence.
assignment impacted students’ conceptual understanding of acid-base concepts S & & © ¢ R
.\Q Q
over the course of one semester. & &
< Rubric Category 00‘° Draft #1 Draft #2

. . . . . . . A pre and post-survey was used to measure students’ conceptual learning of acid-base chemistry. The conceptual questions were three-tiered and covered
The WTL aSSIgnment Wwas given in an Organlc ChemlStry ll Iaboratory in Fall 2016 multiple choice and open-ended explanations questions, along with students’ ranking of their confidence. The open-ended explanations were analyzed with a c I .
e Students enrolled in the Winter 2017 semester served as the compa rison group rubric, with scores ranging from the lowest of 0 and a highest of 3. Differences in pre and post survey for the explanations and total confidence rankings were OoNncCiusions

calculated using a non-parametric statistical test, the Wilcoxon Signed Rank test.

were 158 survey responses

Pre and Post Lewis Acid-Base 0 I L - * Participation in WTL assignments can help increase students’

collected in 2016 (WTL) and 265

* they completed a separate, non-WTL assignment. TP T e ey e e, e s  [nitial findings indicate that the WTL assignment increased students’
* Students completed pre and post- three tiered surveys that tested their S [ ability to write about conceptual ideas on Draft #2
conceptual understanding of organic chemistry WTL Non-WTL WTL Non-WTL Comparison of pKa Ranking Conceptual Explanations
. p-value | 0.019* 0.248 <0.000* <0.000* £ 1  Completing the WTL assignments increased students’ conceptual
Research Questions Effect Size | 0.20 0.09 0.46 0.25 ‘g 0.8 explanation ability
1. How does the implementation of a WTL assignment support the development of Pre and Post pKa Ranking §06
: : C tual Explanati o O : : . :
students’ understanding of acid-base concepts? oneep ”?NT’EP are I:IZ':WTL 5 * Students struggled with Lewis-Acid base chemistry conceptual
. . . . ~ 0.4 . . . . .
2. How does the use of a WTL assignment in a second-semester organic chemistry ovalue | 0.010* 0.001* - | = explanations, even after doing an assignment with this concept
. . . . n *indicates statistica .
course impact students’ confidence when answering acid-base problems? Effect Size | 0.29 0.28 significance with p < 0.050. There e 02
g
o
Q.

i 0 1 2 3 .
Conceptual Explanations collected in 2017 (non-WTL). confidence
- . ) o WTL Non-WTL PRE Explanation WTL POST Explanation WTL
Theoretical Framework: Vygotsky’s Sociocultural Theory ovalie | 0341 | 00037 PRE Explanation non-WTL & POST Explanation non-WTL
Effect Size 0.11 -0.23 A k I d
The design, data collection, and findings of this study were informed by . . . . o . CKNnowie gements
: _ _ _ " Comparison of Bronsted-Lowry Acid-Base Ranking Comparison of Lewis Acid-Base Conceptual Explanations
Vygotsky’s Sociocultural Theory. By completing the WTL assighments, 5 Conceptual Explanations 2 4
= = -
students are learning about organic chemistry concepts through the process g 1 g o A big thank you to all of the organic chemistry students who participated! 4" \
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feedback on their writing from their peers and incorporate this feedback on 502 B B - c 0 I
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