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Introduction Hypotheses m Discussion & Implications

|_earning-by-Teaching The prop_osed stud_y will i_ncorporate co_ncept maps _ir!to learning- Experimental conditions: » If the combination of teaching and concept mapping shows the
by-teaching experimentation to determine the cognitive 1. Only Testing greatest learning and retention benefits, it would be
organization that is occurring while preparing to teach, as well as advantageous to utilize both activities in learning settings.

to Increase the effectiveness of teaching by enabling teachers to _
engage in deeper processing through mapping. 3. Concept Mapping

4. Teaching and Concept Mapping

* There is much inconsistency in teachers’ roles in learning-by-
teaching research.
* Meta-analytic evidence has shown that tutoring is an effective

learning activity (Cohen, Kulik, & Kulik, 1982). However,
little research has examined teachers’ learning outside of

2. Teaching
* The learning-by-teaching method has shown success in a

variety of settings, such as education (Grzega,& Schoner,
2008), medical and nursing training (Gregory, Walker,

tutoring. Tutors typically have more prior knowledge and also H1: There will be a main effect of teaching on learning and Participants: McLaughlin, & Peets, 2011), and the workplace (Cortese,
may learn more from interactions with tutees. retention scores. * Participants will be students from General Psychology and 2005). The method could be utilized in additional settings, such
: ' ' ' : : : : ' ' ' ' as In formal school curriculums and on-the-job trainin
Bargh and Schul (_1980) were the first to define 3 dn‘fe_rent | H2: There will be a main effect of concept mapping on learning Social P_sychol_ogy at Mlddl(? 'I_'ennes_see State University. _ Icul J g
stages of the learning-by-teaching process, as summarized in - mErE T lET SEmEe They will receive extra credit in their courses for programs In organizations.
Figure 1. o articipating. . ' :
. Sogme rasearch has found that simolv breparing to teach can H3: Those who teach will show more accurate and complete P Pating . . !:uture resegrch ShOl.JId cxamine the_ effectiveness O.f the method
R [l L concent maos than those who do not teach e The target sample size is 100 participants. in these various settings and with different populations.
produce advantages greater than preparing to take a test ptmap ' Part One: . Eut h should . q St > and 3 i
(Benware & Deci, 1984, Fiorella & Mayer, 2013; Nestojko et H4: The main effect of teaching on learning will depend on the o _ | hu ure researc ? ou exa(ljrr)lne and comparﬁ ages 2 an |r;1
al., 2014). Research has therefore noted a need to further effect of concept mapping, such that the effect is stronger when a ° Partlc_:l_pants will be randomly assigned to one of the four t el Process (exg amlng:jtan ; |2n teractlo_n), as the pr:esegt researc
examine the cognitive processes that are occurring while concept map Is used and weaker when a concept map Is not used. conditions. on }Ilt?xqmlnes tages 1 and 2 (preparing to teach an
preparing to teach.  All participants will take a pre-comprehension test. explaining).
: : : : . « Teachers will record their lessons on video, as if they would
1. Preparing to Teach 2. Generating Explanations 3. Interaction W be watched by a learner later w
* Organizing * Verbalization * Responding to '
information » Self-monitoring questions * Expository text about the Doppler Effect of about 600 words  The time for reading, concept mapping, and teaching will be Bargf;SJy-Cﬁ(-;kf; 50;1;25;/-5(9139_%(34% it sous et st csuond
) Increase(_j * Recelving Wlth piCtU €S adjusted In each condition so that each parti_Cipant has a total Benware, C. A, & Dec;, E. L. (1984). Quality of learning with an active versus passive motivational
preparation and feedback » Multiple-choice questions assessing the content in the text of 25 minutes’ time with the learning material. For example, < GG ST RS JOBIET, 2 fo-ifon: |
motivation o Participants will receive an incomplete concept map with co_ndition 4 will read for 10 r_ninUteS’ then cor_lcept map for 10 Chanc?c’)rlrfbrzlr;eii?c?r’lZ.rl-cli—.,sfrcncr:ng??z’zaltli(?r{.('?gng)c;Jrrr::lf ctl:‘elg;g;ci(r)nnecnetgtl ESBEQ?O:S sg?f)ncse;%ﬂ
Figure 1. Theorized mechanisms in each phase of the learning-by-teaching blanks based on research Showing incomplete maps are better minutes, and then record their lesson for 5 minutes. Cohen, P.A., Kulik, J.A., & Kulik, C.L. (1982). Educational outcomes of tutoring: A meta-analysis of
o ) ) findings. American Educational Research Journal, (2), 237.
RIS, for beginners (Chang et al. 2002; Katayama & Robinson, ° PartICIpantS will then take a different form of the same Cortese, C. G. (2005). Learning through teaching. Management Learning, 36(1), 87-115.
. ' ' comprehension test. Fiorella, L., & Mayer, R. E. (2013). The relative benefits of learning by teaching and teaching
Florella and Mayer (2_013) m_easured phase 2 in the process by 2000). N P s At bl el s Pl T Ml S
having teachers explain on video. After a one-week delay, * Participants’ reading ACT scores — measure of verbal ability Part Two: Fiorella, L., & Mayer, R. E. (2014). Role of expectations and explanations in learning by teaching.
those who taught performed better on the post-test than those . : : Contemporary Educational Psychology, 39, 75-85.
who prepared %O t(re)ach and prepared to tesf This is likel The proposed StUdy will _eXtend that Of Of FIOI’E“& and I\/Iayer Fiorella, L., & Mayer, R. E. (2015). Learning as a generative activity: Eight learning strategies that
prep prep : y Dobplen Effect (2014) to measure retention after one month rather than after promote understanding. New York: Cambridge University Press, 2015.

because generative learning techniques, such as teaching, are
most evident after time delays.

Gregory, A., Walker, 1., McLaughlin, K., & Peets, A. D. (2011). Both preparing to teach and teaching
positively impact learning outcomes for peer teachers. Medical Teacher, 33(8), 417-422.

Is caused by one week. Participants will return to the study approximately

Changes in perceptions of sound waves fOUl’ WGEkS after part one. Grzega, J., & Schoner, M. (2008). The Didactic Model "LdL" (Lernen Durch Lehren) as a way of

e Fiorella and Maver (2014) attembpted to examine the . : : preparing students for communication in a knowledge society. Journal of Education for Teaching:
. ‘il y ( ) P e hi Th ° PartICIpantS will take a different form of the same International Research and Pedagogy, 34(3), 167-175.
Interaction between preparing {0 teach an teE.'lC Ing. % . Comprehension test. Haugwitz, M., !\Iesbit, JC,& Sz_;\ndmann,A. (2010). (?o_gnitive _ability and the instructional efficacy of
found that those who expected to teach and did teach had the Characteristics of sound waves _ _ _ _ collaborative concept mapping. Learning and Individual Differences, (5), 536.
hlgheS’[ performance of all groups e A pOSt-experlmental Survey wi 1l be given measuring Katayama, A. D., & Robinson, D. H. (2000). Getting students “partially” involved in note-taking using

_ . _ demographic information SUCh as GPA, ClaSS Standing, age’ | graphic organizers. The Journal of Experimental Education, 68, 11_9—133. | |
« Teachers tend to not engage in deep cognitive processing and Frequency Wave Length Liu, P. L., Chen, C. J., & Chang, Y. J. (2010). Effects of a computer-assisted concept mapping learning
] - : and gendel‘. strategy on EFL college students’ English reading comprehension. Computers & Education, 54(2),

often summarize or memorize rather than use generative A o pry

learning techniques, such as regulating and assessing their
learning (Roscoe & Chi, 2007; 2008).
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Changes in perceptions of sounds due to movement

Concept Mapping

« Concept mapping has been shown to be effective by fostering
generative learning. A review of 25 studies utilizing concept
mapping and knowledge tests found positive effects of concept
mapping versus other learning activities with an effect size of
d = 0.62 (Fiorella & Mayer, 2015).

« A 2x2 ANCOVA will be utilized with teaching condition
(teaching or no teaching) and concept mapping (mapping or no
mapping) as between-subjects factors.

* Participants’ reading ACT scores will serve as a covariate based
»  Muis (2015) explored the use of concept maps and talking aloud on past research (e.g., Haugwitz, Nesbit, & Sandmann, 2010; Contact Information

while preparing to teach and found those who used more self- Liu, Chen, & Chang, 2010; Stensvold & Wilson, 1990) finding
regulatory strategies, such as assessing knowledge and goal Toward you Away from you concept maps more beneficial for students with lower verbal

setting, developed better concept maps and learned more. ability.
« Concept mapping has been shown to be even more beneficial for

High pitch m Faster speed Low pitch Slower speed Long waves
Figure 2. Complete version of the concept map participants will be

low-performing students (e.g., Haugwitz, Nesbit, & Sandmann,
receiving.
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* Pre-comprehension test scores will also serve as a control.

Dr. Michael Hein: Michael.Hein@mtsu.edu

* Means between the three comprehension tests will be compared

2010; Liu, Chen, & Chang, 2010; Stensvold & Wilson, 1990). A _ _
to determine changes over time.

meta-analysis found an effect size of d = 0.44 for low verbal

ability students versus d = -0.33 for high verbal ability students
(Nesbit & Adesope, 2006).
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