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Background Pre-test, Practice, and Post-test Materials

* The term “learning styles” refers to the idea that individuals  the pre-test on classical conditioning was  After the pre-test, Dr. Goodman provided formal instruction and examples of classical After the practice session, students reported ~ ° The current research used an experimental manipulation to
differ in which mode of instruction or study is most effective for  \yorth 13 points. A sample question (worth 4  conditioning. Then, students practiced either alone or in small groups with cases such how much they enjoyed the practice session (0  test the hypothesis that matching the students’ preferred mode
them. There are a variety of models, such as the Dunnand Dunn  y4int5 in all) is displayed below: as the following: to 100%) and how well they thought they  Of practice with their assigned mode of practice optimizes
model (Dunn, 1990) and Kolb’s Learning Styles Inventory (Kolb, would do on a post-test (0 to 100%). Then, they learning. Although we showed that matching practice
1984), and a host of educational materials that are built around 56y gges to his favorite taco joint, Sam’s Place, ~ Marie is driving in her car down 1-94 on her way to school one morning. As she is making ~ took a post-test worth 13 points. A sample  Ppreference and actual practice context optimizes enjoyment,
the idea that to optimize learning, students must be given  ,ne eyening for dinner. Later that night, he  her turn onto Hwy53, she hears a loud horn blaring somewhere nearby. She looks  question is displayed below: matching did not optimize student learning, as assessed via pre-
instruction that matches their preferences (e.g., lecture for e yp sick. His sickness is limited to  around but sees nothing but the light, early morning traffic. The sound gets louder and as post test gain. Our research adds to the existing experimental
auditory learners and "hands on” practice for kinesthetic  \miting, however, and he sees on the news  she pulls up to the next stop light she looks in her rearview mirror just in time to see a  Joey was put on a medication that smells like ~ designs that have tested learning styles models, yet have failed
learners). that Sam’s Place has put out a warning that  huge truck racing out of control towards her. Marie panics as she desperately tries to get bubble gum. Unfortunately, the medicine  t0 support them (Cook et al., 2009; Massa & Mayer, 2006).
* Despite the popular appeal of the learning styles idea,  they found contaminated meat. Hence, Joey’s  out of the way. Her heart is racing and pounding and she’s sweating profusely but she  induced vomiting as a side effect. Now when a  Students have learning style preferences, and those preferences
controlled experiments are lacking, and those that have been \omiting was due to food poisoning. Three  manages to pull out of the way just in time. Although she avoided the disaster, Marie  friend offers him a piece of bubble gum, he feels ~ may be linked to the students’ enjoyment of various forms of
conducted have not shown clear support (as reviewed by  months Jater, though, Joey is still nauseated at  now notices her heart racing and her palms sweating whenever she hears a car horn. nauseated. instruction, but matching those preferences to various forms of
Pashler, McDaniel, Rohrer, & Bjork, 2009: Cook, Thompson, the thought of eating tacos from anywhere. instruction does not translate to differences in learning. As
Thomas, & Thomas, 2009; Massa & Mayer, 2006). Moreover, What is the unconditioned stimulus (UCS)? What is the UCS? implicated by authors of a recent review on the learning styles
educational psychologists and cognitive scientists have raised  \yhat js the UCS (unconditioned stimulus)? What is the unconditioned response (UCR)? What is the UCR? hypothesis (Pashler et al., 2009), we suggest that educators
grave concerns about the logical coherence of the concept of  \yphat is the UCR (unconditioned response)? What is the conditioned stimulus (CS)? What is the CS? review the experimental literature carefully before framing their
learning styles (Snider, 1992; Willingham, 2009). Even supposed  \yhat js the CS (conditioned stimulus)? What is the conditioned response (CR)? What is the CR? classroom instruction around learning styles.

meta-analytic support for the popular Dunn and Dunn model  \yhat js the CR (conditioned response)? What other objects or sounds could Marie’s fear of car horns generalize to? * Further tests of matching practice preferences with actual

(Dunn, Griggs, Olson, & Beasley, 1995; Lovelace, 2005) is built
almost entirely on dissertation data from investigations within

practice context could be improved in several ways. First, the
pre- and post-test assessments could include items that have

Dunn and Dunn’s university and non-experimental investigations Pa rthlpa nt Cha ra Cte rIStICS been previously validated and that have documented inter-item
labeled as experimental. consistency. Second, researchers could allot points towards
* One learning preference that may be important to investigate Practice student performance on the post-test assessment in order to
is the use of cooperative learning structures. First, cooperative DPrEfere”CE Figure 1 (left). Students were more likely to 4.00 7 assure high levels of student motivation. Third, researchers
learning is frequently used in academic settings. Second, students .g',:gﬁgroup report a preference for practicing new could select material for which students are sure to have no
differ in their preference for engaging in group work, and the information alone than in small groups (with < previous exposure. (In our sample, pre-test scores averaging
existing literature concentrating on cooperative learning suggests 2 or 3 other people). % >0 70% suggest that some students had previous exposure to
that effective group work is difficult to obtain (Cantwell & -% i) classical conditioning.) Finally, one concern in the current
Andrews, 2002; Karau & Elsaid, 2009; Slavin, 1983; Webb, 1991). o Figure 2 (right). Stuglgnts who repor-ted a S Lo - = investigation is that students may have overheard one another
Finally, there is some research to suggest that lower performing ‘ preference for practicing new material on g while they were completing the practice session, such that
students may actually prefer group work (Furnham, Christopher, their own tended to have higher cumulative “é those who were assigned to work alone may have gained from
Garwood, & Martin, 2008), so preference for cooperative GPAs (M = 3.17, 5D = 0.45) than did students O 250 - those who were discussing aloud in groups. In the current study,
learning might be tied to actual level of achievement. who preferred to work in groups (M = 3.02, = the potential for cross-talk to have occurred was minimized
* The current study, then, uses a true experimental SD =0.53), t(146) = 1.84, p = .068, d = 0.30. because the classroom was a large lecture hall.
manipulation to determine whether learning is optimized by 2.00 ,
matching (a) students’ learning style (in this case, preference for Alone Small Group
practicing new material alone or cooperatively) with (b) the mode PracEtlceBPriZt;rCtlence REfe rences
they are assigned to practice new material. We utilized a 2 Figure 3 (left). On the classical conditioning oA IR -
(prefer to practice alone or in groups) x 2 (assigned to practice 100 - pre-test scores, students who preferred to oo ] o o °CathV‘|’e”f IR.f H., & Ac‘jndlre-ws, B. (CZjOOZ). Eoglnltlved ano}l
alone or in groups) between-subjects expericorr design. < practice new material on their own (M = . e e @ 6w o oo ]E’Syl(f Ologica dactors un Erg/(;ng s.ecor/]Paryhs/c 00225t35e9nfs
* Based on previous research on individual preferences and on S . - 71.77, SD = 21.05) did not differ significantly o o o o 0 0 0 0 000 o @O o oo eg 'nES;OVXarTE group WO\;V.G UTChal'IOI’)a Ksyé O&Ogi\/’ ’ IVI R
instructional research that has utilized controlled experimental - T from those who preferred to work in small < ] o 0 © o 0D CODO ©OWO OO®O OWDOO @ 0 o] (20%%)’ L' I: fc?rr;psont,. .b"t omas, & %a., . .t.omals, T
designs, we generated the following hypotheses: 3_ —== groups (M =67.97, SD = 19.32), t(147) = 1.12, § © oo o0 oo 0 - racke ot in ergc 'on - be ween sen-smgjm u-| Ve efa\rnmg
L . : , T 60 - _ : : - 5o o 6 oo ® o @ o styles and problem-first versus information-first instruction: A
1. Stronger academic history (GPA, ACT) will be associated with + p = .265, although the direction of the means G 60 , , , ,
. (=) = o oo o 00 @0 oo o randomized crossover trial. Advances in Health Science
higher pre-test and post-test performance. - favored those who preferred to work alone, e o Education. 14. 79-90
2. Matching practice preference with practice context (as Q 40 - d=0.18. = S . . .
: . - . ® n ° ° ° * Dunn, R. (1990). Rita Dunn answers questions on learning
opposed to mismatching) will induce a more favorable affective v 2 o o o . .
. . . a . . . . ) styles. Educational Leadership, 48, 15-19.
evaluation of the practice session. c 20 Figure 4 (right). Students with higher & o o o o .
: . _ . = . _ 20 * Dunn, R., Griggs, S. A., Olson, J., Beasley, M., & Gorman, B. S.
3. However, matching practice preference with practice context ] cumulative GPAs performed better on the 0o : .
_ . _ _ _ = _ i - — L (1995). A meta-analytic validation of the Dunn and Dunn model
(as opposed to mismatching) will not induce an advantage in classical conditioning pre-test, r(149) = .18, p of learning-style preferences. The Journal of Educational
0 . _ . . 0— *
ac’.cual performance on the post-test or the degree of pre-post Alone Small Group —S.O?j. See flg-guhreh.athrlgfz;cl.DA . — - — - - — Research, 88, 353-362.
gain. Practice Preference (Students with higher GPAs also did better on | | Curmulative GPA | | Karau, S. J., & Elsaid, A. M. M. K. (2009). Individual differences in
Error Bars: 95% CI the post-test, r(141) = .18, p = .03.) umuiative

beliefs about groups. Group Dynamics: Theory, Research, and
. . . . Practice, 13, 1-13.
Effects of Matching Practice Preference with Practice Context * Kolb, D. A. (1984). Experiential learning. Englewood Cliffs, NJ,
US: Prentice-Hall.
* Furnham, A., Christopher, A., Garwood, J., & Martin, N. G.

 Participants were 151 students in three sections of Psychology
100 during the Spring 2011 semester. The procedure took place

over two class sessions. A total of 140 students were in class for 6 1007 [ Practice Alone Figure 5 (left). As expected, matching Figure 6 (righ.t). Matching preferred E 100- [T Practice Alone (2008). Ability, demography, learning style, and personality trait
both sessions and completed a pre-test on classical conditioning, E [l Practice in a Small Group preferred mo.de of pra.ctice with actual mrggteicsf \?v;asCtlfwitW:ciZdacfclcj)alf:)c;;r:e:rf E B EPractice i”"ﬂ'smﬂﬁmup correla’.ces of student preference for assessment method.
a practice session, and a post-test on classical conditioning. 3 204 - form of pra.ctlce wz?s tied to enjoyment P f 1 1ae) 9 20- 1 T Educational Psychology, 28, 15-27. | |

«  Students were informed of the basic objectives of the G T of the practlce. sesszlon, F(1, 135) = 7.23, gzrzorm_anscion ptC?S'IC'teZSE, 083, Th) = s  Lovelace, M. K. (2005). Meta-analysis of experimental resgarch
research through standard IRB procedures. Students gave EE . p = .008, partial n* = .05. Those who W-as,aprr:a.rginélprz:]ra;z enffe—ct. gy I.Oracteigg §§ n It;ased olr; t9h8e ;);gri;;d Dunn model. The Journal of Educational

o - - - = o preferred to work in groups enjoyed the @ — esearcn, Jo, -1o5.

researCh.erS p.ermISSIOn to access their GPA and incoming AC.:T e 2 session more if they worked in a small context, however, such that those who £ 2 * Massa, L. J., & Mayer, R. E. (2006). Testing the ATI hypothesis:
scores via their student ID number. Once all assessments were in 55:_,_ "0 racticed in a small group (M = 84.29 ‘EE- | Should ’ I’t' " ’ fruct dat oal
place, all information tied to their personal identity was erased E_ group rather than alone (p = .03). Those P ¢ group 29, S 40 hould multimedia instruction accommodate  verbalizer-
from the dataset. Students were also informed that their -2 who preferred to work alone tended j%-hlz-97) EXpeCtedItO 30 ﬁetter th.an c visualizer cognitive style? Learning and Individual Differences,
performance on the pre- and post-tests would not count toward ¢ 207 toward a more favorable response if 'd those who completed the practice g =, 16, 321-336. . .

. © they worked alone rather than in a small activity on their own (M = 80.99, SD = o * Pashler, H., McDaniel, M., Rohrer, D., & Bjork, R. (2009).
their course grade. s 10.19), F(1, 135) = 3.03, p = .084, partial 2 Learning styles: C d evidence. Psychological Science i
. . : ) : roup (p = .11). 19), F(1, ) =3.03, p =.084, partial & earning styles: Concepts and evidence. Psychological Science in

Participants first completed a pre-test on classical 0 g 5 0 ’ bli
conditioning (range 8%-100%). The test included both multiple- Alone small group n°=.02. Alone small group the Public Interest, 3, 105-119. . .
Practice Preference Practice Preference * Slavin, R. E. (1983). When does cooperative learning increase

choice and short answer questions on classical conditioning. They
then reported their preferred mode of practicing with new
material: alone, or in a small group (2-3 other students).

student achievement? Psychological Bulletin, 94, 429-445.
* Snider, V. E. (1992). Learning styles and learning to read: A
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the practice session and estimated how they would do on a post-
test. Then, they completed an actual post-test (range 23%-100%)
that was parallel in form to the pre-test. The questions were of
similar form but not identical.

F(1, 134) = 0.31, p = .578, partial n? =
.002.

preference on post-test performance,

F(1, 134) = 0.76, p = .385, partial n? =

.006. Alone Small group
Practice Preference
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e After receiving formal instruction on the tobic from a suest Figure 7 (right). As we expected, 2 . %25_ Figure 8 (left). Matching preferred critique. Remedial and Special Education, 13, 6-18.
faculty (one of fhe researchers), participants IOwere randgoml matching preferred mode of practice % 507 -+ s mode of practice with actual form of * Webb, N. M. (1991). Task-related verbal interaction and
Sssi nyed via the color of their ’raFc)tice spheet to one of tw?)I with actual form of practice was not = - 1 s practice was not tied to pre-post gain, mathematiFs Iearning in small groups. Journal for Research in
racgtice ’context conditions: ractri)ce alone or ’ractice in a small tied to post-test performance, F(1, 134) E °07 £ 1 either, 1, 134) = 0.30, p = 383, partial l\/laz.‘h.ematlcs cducation, 22, S60-385. '
prou of 3 students. Al st-uIZIents completed I:he came bractice = 0.05, p = .822, partial n? = .000. There = EDT . T _ n? = .002. There was no main effect of * Willingham, D. T. (2009). Why don’t students like school? San
fheefand were giver-1 the same amounfof fime to work fhrough was no main effect of practice context & " S practice context on pre-post test gain, Francisco, CA, US: Jossey Bass.
it on post-test performance, F(1, 134) = E glﬂ_ T F(1, 134) = 0.34, p = .559, partial n? =
' - i3l N2 = o .003, nor was there a main effect of
e On 0 to 100% scales, students reported their enjoyment of 0.04 p =.833, partlal n" =.000, nor was t § : : ACkhOWlEdgementS
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