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Background and Results Assessment Questions
o HGORISN learning increases student A paired-sample analysis of 19 students evaluated the glucose 1. What 1S the main function of an enzyme in a
interest (1) sensing module's impact. Pre-assessment scores (M = 5.1053, chemical reaction?
o Scitrek a UCSB outreach program SD =1.10024) were compared to post-assessment scores 2. What happens to a reaction when an enzyme’s
’ = T pros Y (M =5.3158, SD = 0.82007) using a paired t-test. The mean temperature is much above optimal in the
enhances critical thinking and improves (ifference of 0.21053 (SE = 0.21053) resulted in t(18) = 1.000, presence of a large amount of substrate?
attitudes toward science (2, 3). p = 0.331, with a 95% confidence interval of —0.65283 to 0.23177, 3. What is the importance of negative controls?
e Real-world learning may have kept 81% indicating a non-significant increase. A moderate positive 4. Why does curx."ent stop inCI.'eaSing even when
£ hioh school d o ; hool correlation (r = 0.577, p = 0.0165 one-tailed) showed that higher more glucose is added at high glucose
O. %g SC. 00 rqpou S ln. SCNO0L; pre-test scores were associated with higher post-test scores. concentrations?
linking science with practical Although Cohen’s d (=0.918) suggests a large effect, this should be 5. Why is important to do more than one trial when
applications boosts performance (4, 5). interpreted with caution due to the non-significant t-test and making scientific conclusions?
o Wo develop ed an interdis ciplinary potential ceiling effect from high baseline scores. 6. How do blood glucose levels of a person with
. . Trial 1 70 diabetes compare to those without diabetes?
glucose sensing module that combines 14- Current vs Glucose Concentration
: 30 ) Figure 7: The assessment questions (paraphrased) asked before
electrochemistry and enzymology to e 20 . e ° and after the module. Questions 1 and 2 test on enzyme function,
- . = 10- 5~ 3 . questions 3 and 5 involve experimental design, question 3 tests
address Diabetes melhtus’ €llgasling g . 10 E I= L . on enzyme Kkinetics, and the last question tests understanding on
students and enhancing their 5 wEE ¢ diabetes
" . : 3 6 5o :
knowledge and critical thinking skills 4 06 2 ; T = = Gluconic
: ' - Glucose acid = =
through hands-on experlments. 2- 0 glucose concentration (mM) DSITS c(:ius’[ S I?ln d it
o uaents snowedad Curiosl
Research Question I N - and enthusiasm durin ’
How does an interdisciplinary glucose sensing module Time (s) Figure 4: An example calibration curve students GOx 'ﬁ}GO _ 8
involving topics from electrochemistry, biochemistry, and pigure 3. on Day 1. students collect the ‘r"é(;‘ﬂsafxflagfl (S’;lvfe)g %ﬁ%ﬁ?i‘f{i ‘éig;e; Ofcfﬂf current ""‘"“53}; 3 on experiments.
medicine shape high school students’ understanding of data thatlooks like the graph above using pofe’mioztat ’ e Pre- versus post-test scores
those topics, general science critical skills, and perception S Loncamperometry, depicing current & 2 :
’ ; over time at a constant voltage of 0.5V to increased but were not
. . . 0 erime ats ey o s Do
of science and its uses In the real world: vary depending on several factors. | Med,q Med,, statistically significant.
Methodology : e Future plans include:
Creafing the Module £ 1. Comparing results with a
1. Develop experiments and questions using a c ~Plectrode— control gro(lilp (S&}Ilne
glucose sensing apparatus that encourage critical | | B Figure 5: On day 3, high SUIVEYS all teacher).
thinking, inquiry, and hands on experiences ieure I: Sercen brinfed elucose temperature %earr;;lanenﬂy 6 The reaction 2. Collecting assessments
RO Fi 2. Potentiostat etache e flavi .
v sensor strip with 1sure otentiosta comp onenj[, denaturing gﬁi?;;?ﬁlﬁ?ﬁtzieamde that Imeasure Stlldent
glucose oxidase. Ferrocene Carboxylic acid as INnterest.
. its mediator. . S o
Module Preparations T LD 3. Expanding participation

1. Contact teachers and organize volunteers
2. Conduct teacher and volunteer orientation for the Module Details

| module N " This module utilizes a glucose sensor that we calibrated to
3. Organize boxes containing each required material | 4.t00t physiological concentrations of glucose. Current is
for small groups to perform its own experiment. : :
recorded, proportional to glucose concentration.

e Day 1: Students are introduced to key concepts and use the

to more schools and grade
levels for deeper insights
on the module's impact.

References

‘4 Day Module glucose sensor to record current at each glucose ;: i‘giiﬂe\tzx?;ﬁgz,()zlgézk
5. Conduct the Glucose Sensing Module inthe | CONCentration (0,4,8.16,30 mM) . Then, build a calibration . et 006,
classroom led. Includes three days of hands-on curve, reinforcing the concepts of negative control and 5 Hulleman & Harackiewicz, 2009
experimentation with the sensor and one day of substrate saturation of enzyme
poster presentation to demonstrate findings and | @ Day 2: Students use calibration curve to characterize an
- conclusions. unknown sample of glucose as diabetic, prediabetic, or ¥ Acknowledgements
3. Administer the post-assessment nondiabetic. | ]S)ceiggerlagz Itl?f)fNSGt)ifcgrrllzleIr];s(t)i]t)ugrsagt; I;ealth and
e Day 3: Students design an experiment to observe how HQO034211001L This study was conducted in
Assessment Analysis changing temperature affects glucose activity, seeing Thompeon for dath aralyes, Jia i for slassroon,

1. Grade student performance on pre and post

J[. - t d d J[ t ﬁ th d e logisticsz and Hea'ther Shafer, PhD, for hosting our
assessments and statistically analyze the results to oplimizalion and denaturation lrsthah Figure 8: Haaris Mobin, ~ modulein t{le”' siiEla tSCft“t’ﬁl ‘ga?;roﬁfl{ffor any
. : : - - - Inquiries, piease contac e oCllire anager a
determine effectiveness of the module e Day 4: Students present their results to the rest of their class. Ii%pé‘a?dffﬁglslfﬁgéﬁg 7% chem-scitrekmanager@ucsh.edu. Website:

https://scitrek.chem.ucsb.edu/




