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Background

Digital tools rely on using skeletal
formula — experts’ standard
representation type recher, 2008)

Systematic name propane-1-ol

ltem Pair (Study 1)

. - Draw a 3-ethyloctane molecule.
Starting Point Students are not sufficiently Research -
familiar with skeletal formula : JR LN
Translating verbal before they visit an organic Qu estions Ll Rl S Sk bk e Lk

information into visual chemistry course at university. _ | B Mee-d HoHow
representations is Which representation type do stu- 4 -c-H
fundamental to dents choose w_hen the)_/ need to -
communicating in the translate verbal information about Paper-pencil-based task with solution

a molecule into a visual < S

field of organic chemistry representation (study 1)?

(Kozma et al., 2000). M et h O d

Within-subject-design
with item pairs in both
formats (paper-pencill,

Draw a 2-methylheptane molecule.

g bR~ -0 ¥ B & Q

To what extend does a predeter-

mined representation type affect

students’ performance and
cognitive load (study 2)?

digital)
Sa.m p I e _ q Digital task with solution
Performance and ltem Pair (Study 2)
Chemistry majors and cognitive load Determine the configuration of the following molecule.
students preparing to o5 O
- : Th lecule is ...
become chemistry wOH C oR AR
teachers from an O 1R, 2R, 4R
introductory organic Results Stud y 1 G - I e 4o
ChemIStry course Paper-pencil-based task  Digital task o0 GO
ith marki
Learners used less abstract T
L . representations for translating
Reliability Study 1 (Translating) : : :
e tudente ol Ny molecules’ systematic names into
e students’ solutions were used to : : 0
calculate their person abilities using the visual representaﬂon for 22.44 %
Rasch model (winsteps version 5.2.4.0, Boone, et a., of all given responses (631) ReS u I tS St u d y 2
2014).
N =48, 14 Iltem pairs IeQ] _
Paper-and-pencil assessment: The n.um.?er Oti; mrI].SSrl]ng ?nstvr:/ers 47 of 80 learners used marklngs Oor notes to
person reliability = .85, item reliability = .87 - S|g3.| I'(ialnf Y Igt S make implicit information explicit in the
Digital assessment: Igital Tormart @o.1 %, : -
person reliability = .83, item reliability = .89 paper-pencil-format; 25.7 %, t(47) = 3.80, p < .001). paper-pencn format (the dlglt_al format does
. . not provide such options).
Reliability Study 2 (Chirality)
The students’ solutions were used to Digital format goes along with higher task
calculate task difficulties using the Rasch difficulties 5 = D [ (L o, DG and higher
model (winsteps version 5.2.4.0, Boone, et a., 2014). _ ’ D
N = 80, 19 Item Pairs (DC, MC, drawing) Invested mental effort, (s =6.42, p==<001, d,, = 1.68.
Chemistry tasks: - - : : :
Person reliability = .82, item reliability = .90 Discussion An interaction term of invested mental effort
invested mental effort (Paas, 1992): and note-taking best explains the
not easily adaptable to digital formats. students who take notes (students who
Digital tasks do not allow students to take notes generally perform better than AN
work in the same way as they are used students who do not take notes). \
to with paper-pencil formats. \
| - Visual representations of molecules \ v
Markings Within Molecules seem to be a critical factor here. reraction
_‘?El @ Yy, V2 How can students be Supported in Results indicate that invested mental effort, B =-0.19, SE = .03, t=5.99, p < .001, and note
| e, : : : taking, B=-0.22, SE= .11, t=-2.16, p .047, are significant predictors. The interaction term
| N Iearnmg o meanlngfully work with (invested mental effort X note taking) turned out to be another significant predictor,
(\), abstract representations such as B =0.37, SE = .12, t = 3.07, p = .008. Overall, the model accounted for 81 % of the
— o & kel | f 197 variance of the probability of solving the task, with the interaction term explaining
@ \ skeletal tormula 12 % variance beyond the main-effects terms.

Example task

M Kontakt

Katrin Schufiler
Register

,Mein Arbeitsbereich* i - s e, Schutzenbahn 70
~Spezielle Veranstaltungen - ' Lo P J % 45127 Essen (Germany)

PI|T|CH

PRUFUNGEN INNOVIEREN |
TRANSFER SCHAFFEN |
CHANCENGERECHTIGKEIT
FORDERN

Scan

EARLI
Try

katrin.schuessler@uni-due.de



