The ability to generate and collect large amounts of data

quickly and reliably remains a persistent hurdle - we are Web-based tools PrOVide an effective alternative to
Justin the early stages of using modern technology and traditional methods for making specimen measurements

global accessibility as research tools to overcome it.

Here, | present a website framework that is accessible and adapt- Lu Cy Chang

able for a variety of data collection projec.:ts and test the precision Department of Integrative Biology and Museum of Paleontology, University of California, Berkeley, CA 94720, USA
and accuracy of web-based tools for use in research. luchang@berkeley.edu
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time spent making measurements. (One full set of measurements for
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Precision: Mean standard errors obtained using each
method do not differ from each other (Fig. 3, p-value = -
0.122, repeated measures ANOVA). Website measure- o> i Figure 3. Mean standard errors of Feature not visible? Skip 1>
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ment were as precise as measurements obtained using each method. Standard de-

» Broad accessibility via other methods. viations shown.

Many people can work simultaneously on data collection from s WebSite COmpOnentS

different locations.

** R 1 N Effect of training The website used in this study was built using (1, see above) HTMLS5. This takes
Butisitas precise and accurate as traditional methods? advantage of the (2) <canvas> element, which allows dynamic and interactive im-

tob ted instant ly.
Does a lack of access to formal training compromise results? | compared measurements taken via the website by volun- agery to be generated instantaneously

teers with no prior knowledge to those taken after the volun- The user interacts with <canvas> via (3) Fabris.js, a freely available Javascript li-
teer received training measuring the specimens manually. brary. This library is responsible for the points and lines drawn in <canvas>. In

order to render these objects, mouse click positions in <canvas> are stored. We

E.nt\zzrmee” Average improvement in accuracy after having received training was in- use the stored positions to calculate the desired measurements.

MEthOdS " vounteer2  distiguishable from 0 (p-value = 0.6775, Wilcoxon signed-rank test).

0.4-  Volunteer 3 . . .
; B g v » While there was improvement in some measurements, no one volunteer With additional basic (4) Javascript, the measurements are fed directly into

. . . . Rank showed consistent improvement (Fig. 4). : : ] .
Three methods were used to collect linear measurements of ammonite shells: Figure 4. Percent improvement in accuracy of pa- P (Fig. 4) hidden (5) Google Form input boxes, which upon submission after the final mea-

1) manually from specimens using digital calipers rameters taken via the website after receiving in- surement, creates a record in (6) Google Sheets. (7) Google Sign-In (optional)

. . . : ) . structions for manual measurements. Comparison Training improved measurement accuracy in some cases, but the
2) using a custom-built website with front and side view photographs of accuracy is made against the mean of manual g1mp Y ' provides unique identifiers (in this case, email addresses) for each submission.

3) using ImageJ, a widely used program for collecting counts and measure- measurements for that parameter per specimen.
ments, with front and side view photographes.
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effect was inconsistent and small. Thus, untrained volunteers mobilized
by crowdsourcing efforts may be a valuable resource for accelerating data

capture. Because of programming of steps in the data collection process is modular, this

b framework is highly adaptable to other applications.

For five specimens, | measured lengths D, d, a, UD, and b (Fig.
1). In addition to data collected by the author, student vol-
unteers were asked to collect the same measurements using

(he three methods, following ntialdeta collection via the Web-based measurements were as precise and accurate as VISIT: www.ocf.berkeley.edu/~luchang/ammonite/
other widely used methods.

("pre-training”).

The measurements were then used to generate three param-
eters historically used to charcterize ammonite shell coiling:

U (U=UD/D), 5 (S=a/a), and w (w=b/a) There was no evidence that training significantly improved Acknowledgements
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