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What Is general chemistry students' conceptual understanding of dissolving and

Background

* None of the groups provided correct answers on all four

e Assimilation — incorporating aSSOCIated phenOmena? prompts. Four groups (9%) articulated a correct ans.wer on
new information into an three of the four questions. Seven groups (15%) articulated
existing schema. a correct answer on one or fewer questions.

«  Accommodation — modifying A To what extent D To what extent * In listening to the audio files, there was little to no
existing schemas to be ' B. To what extent C. To what extent ' _ discourse between most groups, even though time and
inclusive of new information can students fudents d fudent lai can students explaln opportunity was provided to discuss answers to reach a
or revisions in knowledge.[! describe what Can SUGENTS rayv d Can Students exp a_m how the ‘total’ group consensus.

. More-Knowledgeable Other hannens when diagram to depict how much water IS entroov of the * Inresponse to question A. groups articulated the splitting of
— a peer or superior who pp _ the interactions in left after dissolving _ py the sodium chloride; however, few discussed the
helps to alter schemas. sodium chloride S 5 solution compares surrounding of the ions by water molecules.

o ) dissolves in water? the solution® has occurred to the pure solvent? * Less than half the groups responses’ to question B. drew
e This study is grounded in the “”"’ ' P ' the O with the Na and the H with the Clion. Furthermore,
framework that chemistry is :; 17% drew the water molecules surrounding the sodium and
5 e i i -
represented at three levels: - e chloride ions.
macroscopic, microscopic/particulate, - ReSU ItS * While 89% of groups’ responses were coded as correct for
and symbolic levels.[%! ‘ qguestion C., only 16% of groups attributed the amount of
* Understanding chemistry requires O ................... ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ water remaining the same because there is no reaction so
that students understand, represent ‘) Summatv of Gt 'R n Corract water is not created, nor destroyed.
and translate between the three ¢ a @ u ary O OUPS— IRESPONSES incorrect | | * 96% of groups in D. were coded as a correct response;
i i : ' i i , . , 5 however 4 groups (9%) explained were scientificall
levels of representation, making them -+ g ' ; A. Describe the Process B. Draw the Process C. Conservation of Water D. Entropy of the Solution ErouP .( 0) exp Y
critical to understanding chemistry & | accurate and detailed.
concepts. 4 5 ; ; |
* Additionally, constructivism supports H o | 6 39 46 40 5 e 2
that students learn best from 2
concrete to abStraCt experiences.[Z] é_._._._._._._._._._._._._._._._.j e e : h
A. Describe the Process C. Conservation of Water -
M ethod O I O - _ ) Nt 4 o * The use of a conceptual change activity or a MORSE
gy - Ay TTne 2ol C"‘W’DDC‘S}Z{‘ o }“3 and Cl™ s 1 (Model-Observe-Reflect-Speak-Explain) thinking frame
. . ard) IN-dipple pords BClween e woter molecoves, ’ approach to reform student thinking
* This study took place in a second semester General ; -  Leenks | Grouping Number of | Percent of . , . , ) - ude:
. . . 5 Nach dissolveS in e walel Tle waieC bRl Groups Groubs Expansion of the associated phenomena to include:
Chemistry (Il) class at a Mid-western United States e The save of o mroleciles . (Same amount of water because...) P P . g
institution (n=160) o ol palocolac Cortes “n Nall and  the walec prolecs — T - 0% molecular and ionic compounds, conductivity,
Students com Ietea a worksheet in groups of 3-4, with a | - ma Mo and CL oS - v ———— 2 concentration, molecular geometries, and
° - i A [ ’ - ; ! ; i i 0 i .
P group r é Sucav . There is no heat provided to the solution 3 6% | homogeneous/heterogeneous mixtures.
total of 46 groups. (RN _ _ | |Water is attracted to the positive and , 2%
e Students were asked to discuss in their groups, come to a - [Significant Findings within Student | |\ |5 o | Percentage | ;. |negative ends of sodium chloride °
consensus, and write their answers to the questions in the | Reasoning and Misconceptions Correct | | |water doesn’t break; remains intact 4 8% R f
worksheet. ~ | Mentions the p03|_t|ve and negat_lve_ 22 23| N/A 49% ' | bissolving occurs 3 16% e e re n CeS
» Audio transcripts of deliberations in the | . |charge on the sodium and chloride ions o - - 0 5 - < Aleksii Gla3 -
P groups were also | U the t inol dissolve' o There is no reaction that occurs 3 16% 5 [1] Devetak, Iztok, Janez Vogrinc, and Sasa Aleksij Glazar. "Assessing 16-year-old
collected. ; SES the terminology dissolve: or 21 1 24 | N/A 47% ; | Th ; . 5 10% i students’ understanding of aqueous solution at submicroscopic level." Research in
. Th - C blace diatelv after the ch ‘dissociate' in the response - |Ihere is no evaporation ° Science Education 39.2 (2009): 157-179.
e activity took place immeadiately atrter the chapter on | - : . ! |Other Responses 7 14% | [2] Calik, Muammer, Alipasa Ayas, and Richard Kevin Coll. "Enhancing pre-service
: . | Mentions the water molecules will o o P |
. i - : i . o : elementary teacners conceptual understanaing or solution chemistry wi
intermolecular forces | 4th 7 138| N/A 16% N ted f ; . 14% lementary teachers' tual understanding of solution chemistry with
° Open_ended free_response questlons were used in the : surroun € 10nS | : O response provided from students i : conceptual change text." International journal of science and mathematics
T ) Dt ot ot o ot o ot o e o e e e e e e e e e e e e e e e e i m e D o o o o o o o o o o o o o o o e e educatl-on 51 (2007) 1'28
activity. O PSSO 5 [3] Bruck, Laura B., Aaron D. Bruck, and Amy J. Phelps. "“Gone” into Solution: Assessing
5 - the Effect of Hands-On Activity on Students’ Comprehension of Solubility." Journal
B. Draw the Process D. Entropy of the Solution of Chemical Education 87.1 (2009): 107-112.
- E i ’ [4] Adadan, Emine, and Funda Savasci. "An analysis of 16—17-year-old students'
o Number of | Percent of | :
C O d I n ~B ' Groupings understanding of solution chemistry concepts using a two-tier diagnostic
e~ ( © \5-— L~ Groups Groups g instrument." International Journal of Science Education 34.4 (2012): 513-544.
; D o @ F®@¢ - |Increases due to dissolving 7 15% :
: : e ' . X0 o) | ' |Disorderincreases so entropy increases 7 15% ?
 Responses were scored as either correct or incorrect based b e e v o & L\ ! ) ;
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* Initial categories informe revious research. New ' 0 - |IN ided f 7 15% |
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* All existing categories were reviewed iteratively. " ehows bonds and intermolecular forces o der/Org & : :
: i 0 .+ |Disorder/Order 12 33 26%
. Respc?nses toC (Conservatlo.n...) and D (Entropy...) were  |and distinguishes between the two 5 |41 | N/A 11% ' Ibissolving - 5 v
examlr.led for correct reasoning. - | Water molecules surround the Na* and g | 34 A 17% ' |Solvent 27 23 48% Dra ke
* Analysis of the data was constructed through a grounded- " |clions N o .
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