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Houston, We Have a Problem:

Effects of technical frustration on student learning in laboratories
Kayla E. Kutz, Delphina Gillispie, Ph.D., Dan Kenning

Valparaiso University

Abstract Results Conclusions
| | _ : sStudents who participated In the simulation
This study investigates the effect of laboratory Classroom Observations of Student Work showed a more significant difference between
work’s typical technical difficulties on student . . pretest and posttest answer choices across all
learning in the physical science classroom. Physical Virtual concepts tested
Certainly the educational strategies of text and Faced with faulty connections Faced with slow computers, ' |
lecture are sorely lacking. But do laboratories in e Eﬁf‘é"seegtgggﬁgezri?drérsop'"gn"c‘j’gzsgg ;te‘fr‘;”tswrhejspg”dggmzﬁt;’gk'”V%e:g r— . ——m == *"Though designed to cut out the technical
they teach them? To investigate this question, the issues. If encouraged to solve behind. No technical difficulties as S p— S simulation ultimately required more thoughtful
the study involved differentiating instruction for the pr_obler? themselves, seeing that far as the construction procedure u student input than the physical Iaboratory setup.
s @leEees 6f TrEEEn. SerelererE. e the final “"answers” were simple, were observed. @ > | | |
9 . ‘udent 1 ,d ophon t ’dj t ! students sought solutions from other -0 a *Though subject to some more technical
and senior students enrolled in an introductory groups. - | - difficulties, the physical setup minimized the
physical science course at a local high school. All students finished in the allotted All students finished in the allotted swdan ramel el e 2 Ul Sare euEere
(CI ' ' D ke e time, which is unusual for this group time, though most utilized the 0) : . _ )
’ ' In half the allotted time. ' .. :
ICI ' ' ' - ' ' ' ' . . . virtual circuit construction _
part|C|pateo! N a5|mulat|on counterpart that_|s, Ehtytsu_:al Tletuli), Hln_cludmg Step-by-step _insiructions,  which Insiructions required that students | IOuat circu : et There appears _to be a positive correlation
an electronic experimental setup that by design a _(;“?S’baI'bgéilnogg(;ﬁi;naflo were intended to make the lab as build each circuit piece by piece, ;‘HEVTa O:g’u SZtUgU_Bguldere between appropriate levels of mental effort on
cannot have technical difficulties like poor wire Sufz)sgvsire‘é n both parallel | (Schnically fool proof as a typical which appeared more involved ir Circuitgccm%(mems ~uch e the part of the student and concept attainment as
: _ laboratory, appeared TOO easy — comparison to clipping a battery to _
fﬁ;gﬁrgﬂ?anoﬁngsg:gtoeslEzd F\;‘er?]lg:: Sslgcr)]\ll}llggﬁi and series. this decreased the critical thought a set of bulbs as in the physical lab. =~ WITE€S I an(;j_ d'bl'JclibSII are measured by the assessment.
required to complete the lab. manipulated individually. : P
Impact on students’ posttest responses, though W?]ile a few o? the lab questions In addition to the same thoughtful -InStead of mves-tlgatmg how foo  much
) » . . Intellectual frustration may hamper student
not always for the better. These results are | required critical thought, the lab questions, the virtual procedure _ : :
nteraction with each laboratory activity 2;11Ccrl]ep[tesm fc;rnbtcr)]teh éeészEaggrgggtT? number of students described the constructing the circuits. investigated how not enough Intellectual
| The red outline indicates items 100 35 88y~ frustration may have the same result.
for which the mode of instruction
made a significant difference in - Pratest and Posttest Assessment Results *These conclusions are significant for tea_lchers
M th d students’ posttest responses : T 99 y T 39
etno P P - in that “easy” labs don’t mean “easy” learning.
Electric Circuits Concept Evaluation Figure 4. (right) Pretest Reinforcement of Misconceptions of Current «Th | anifs ¢ J .
T P ek e difereraas i eden ltems #1-7 Percent Correct and posttest responses in Simple Parallel Circuits (Item 3) €y are a_SO signiticant | or stu EIj]tTS as they
ordaer to study the di . 80 O e o WHIEh 85K Physical Pretest Virtual Pratost struggle with laboratories, realizing that
IeaOrImng befween a physical Ilaé)orator_y Setup 70 the change in the current Decrenses struggling in a laboratory may provide evidence
and a virtual counterpart, two laboratories were 60 Physical - I TR current  Current M Current of critical thought and a foundation for learning.
written. The concepts and questions posed as ® g4 i MO cecomd s de @iEdl Decreases "5cq EIEEEE
; ; ; - ot ysica parallel with it. Both the | rrent is
a guide In each_lab_oratory were |d_ent|cal ._ The = 10 i Postiest | Currentis Surrentis Acknowledgements
procedural qguidelines were differentiated 5 30 g "yrua | appear to have reinforced correc) correc)
appropriately for a physical setup versus the iH - viea | € MISconception “that
simulation, and an effort was made to keep the ” Postiest | SUITEAI SECIEaSER i IS Physical Posttest VATV [PORHES:
’ _ P 10 I I { situation, — with —— a __ Curren = Valparaiso University College of Arts and
vocabulary, wording, and conceptual nature of ) i | s!gmﬁlcantI bnumberd of creases N Sciences, Department of Education
) t t t urren y
the tasks the same while the actual procedure 1 2 3 4 5 6 7 8 moving to this from the C G
. urrent , urren . “qpq- - .
d|ffered tem Number correct response. Decsrge;ses U?]ucrr:gg[g:d Decgg(;ses u Dr Delphlna GI”ISpIe, AdVISOI’
_ /\ ° (correct) _
__ +B Figures 7 & 8. (left & ® 23% Current is .
. . At - .- B Unchanged . Dan Kenning, Collaborator
The research instrument consisted dually of T @ (%) | rahy ECCE parallel Vi (%) cortecy J
classroom observations and a portion of The - llustrations 1 :
Electric Circuits Concept Evaluation (ECCE) Impact on Students' Understanding of Current Figure 5. (left) Shows Impact on Students' Understanding of Current
administered to students before and after through Bulbs in Parallel (Item 2) improvement in conceptual through Bulbs in Series (Item 6) :
- . . . . 100.0 ' 100.0
participation in the laboratory. The ECCE is a understanding though not Contact Information
_ _ : 90.0 mathematical understanding | g9
multiple choice test, and the questions for students participating in percent of students
. 50.0 Al S the virtual lab over and| °°° through asimple Kavla Kutz
administered address concepts of current, 0.0 ndicating that current | 0 L udents participating | 700 through asimple y
. . ' through a simple circuit ' 0 ved when
voltage, and resistance explored iIn Dboth 60.0 increases but does not i the physical lab. 60.0 Second identical bulb E: Kayla.Kutz@valpo.edu
laboratory setups. Since the study is 50.0 is added in parallel (answer 50.0 > acded Ih series
. . : | choice B) Figure 6. (right) Shows a| (answer choice E) :
concerned with student frustration with 40.0 ore significant | 40 P: 414-651-6601
- -rL- - - Percent of students : : rercent of stugents
technical difficulties In the Ilaboratory, the 30.0 indicating that current Improvement in conceptual | 30.0 e i e e
: . 200 through a simple circuit understanding though not| ., through a simple Del GI”ISpIe, Ph.D.
classroom observations were made while | doubles when asecond | matparatical for students | - circuit is halved when
: : : 10.0 bulb is added in parallel B _ _ 10.0 a second identical bulb _ :
students interacted with both laboratories to (correct answer choice A) | participating in the virtual is added in series E: Del.Gillispie@valpo.edu
provide insight 0.0 lab than those participating | 0.0 g:)o”e‘:t answer choice
- Physical Physical Virtual Virtual i i Physical Physical Virtual Virtual .
Pr{)tlest Pogttlest Prletlézst Polstltjest o phySICaI el Pretest Posttest Pretest Posttest P 219'464'5078
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