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Introduction
The last decade has produced abundant research which demonstrates that musical
exposure and behaviour enhances human cognition (for reviews, see Altenmuller &
Gruhn, 2002; Crncec, Wilson, & Prior, 2006; Schlaug & Bangart, 2008; Schlaug,
Norton, Overy, & Winner, 2005; Wolf, 2004; Zatorre, 1998, 2003; Zatorre, Chen, &
Penhune, 2007). The overriding principle is that music stimuli function in an interme-
diary fashion, transferring essential signals to diverse areas in the brain beyond those
involving aural sensation, and subsequently expand neuroanatomical structures and
functions (Fujioka, Ross, Kakigi, Pantev, & Trainor, 2006; Lappe, Herholz, Trainor,
Alsop, & Schlaug, 2008; Leng & Shaw, 1991; Peretz & Zatorre, 2005; Schlaug et al,,
2005; Schmithorst & Holland, 2003). Because music exposure and/or music-making
extend what has been learned in one context to new contexts, for example, intellectual
growth, creativity, social behaviour and scholastic proficiencies (Catterall & Rauscher,
2008; Rauscher et al., 1997, Schellenberg, 2004; Schellenberg, Nakata, Hunter, &
Tamoto, 2007), the process has been referred to as the transfer effect (Rauscher &
Hinton, 2006). Most researchers have assumed that transfer is maximal among chil-
dren aged 3-11 because of adaptive flexibility referred to as ‘neurocognitive plasticity’
{Overy, 2000; Watanable, Savion-Lemieux, & Penhune, 2007). That is, the brain — and
hence the mind — of children is more susceptible to environmental manipulation and
therefore molds and modifies more effectively than the brain of adults (Orsmond &
Miller, 1999; Rauscher, 1999; Rauscher et al., 1997; Schellenberg, 2004; Watanable
et al,, 2007). Nevertheless, few studies have looked at spontaneous singing games
among children, while none have explored handclapping songs. Ironically, these ex-
periences have been so widely recognised as a most natural part of childhood and a
platform for child development that their associated repertoire has been designated as

childlore (Sheehan, 1998).
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A broad perspective would view two main categories of children’s singing games.
Foremost, there are songs written by adults for children, with educational value that
teach and strengthen academic, verbal and motor abilities. These songs are usually
performed in the classroom accompanied by body movements illustrating the text
content; they are taught by rote through mirror imitation of an adult (such as a teacher
or parent). The second category involves songs created by children from their own
verbal utterances and rhythmic improvisations, fortified by motives and motivic var-
iations of familiar folk tunes (Riddell, 1990). These songs are usually performed as
background to play activities such as ball throwing, rope jumping and social games;
they are learned through imitation of other children (such as classmates, friends or
siblings). Sulkin (2003) verified that the environments where these are performed in-
clude the school yard before/after classes and during mid-day recess as well as on
school buses. Among other issues, she documented a specific subcategory of childlore,
referred to as ‘handclapping songs’,

Viewed as an enjoyable game-like activity performed in pairs or threesomes, hand-
clapping songs are accompanied with regular movement sequences and percussive
clatter (Sulkin, 2003). While little research has focused on this phenomenon, a few
published reports of a musicological nature can be found. For example, Merrill (1988)
and Sheehan (1998) investigated gender and anthropological aspects of handclapping
songs among ethnic groups in America. Riddell (1990) analysed singing games (some

labelled ‘handclapping songs’) created by American children. Obuo (1996) described
Ghanaiansinging games and handclapping songs. Sulkin (2003) surveyed handclapping
songs among Israeli children focusing on specific motor and social aspects. Ntsihlele
(2007) documented A frican children’s games of which some were ‘handelapping songs’,
Most recently, Dorovolomo (2009) explored the games that playschool children on the
Fiji Islands (South Pacific) engage in during recess, some of which are verbal rhythmic
‘hand-action’ games. Together, these point to common characteristics of handclapping
songs: (1) simple song structures, melodic lines limited to narrow ranges, and use of du-
ple metre; (2) texts of gibberish/nonsense syllables or descriptive of everyday childhood;
and (3) regular movement sequences and rhythmic body percussion employed as tem-
poral ostinati, For the most part, regardless of geography, culture or religion, handclap-
ping songs tend to engage girls between five and 10 years of age; they begin to participate
actively from about age six, but then lose interest at about age nine. Sulkin (Brodsky &
Sulkin, 2005; Sulkin, 2003, 2009; Sulkin & Brodsky, 2007) raised the question whether
the appearance and engagement in handclapping songs at such a specific time frame is
Just a matter of socialisation or rather that this period relates to a ‘window’ supporting
optimal development. Handclapping songs — which serve as a vehicle to support phys-
iological, emotional, social and cognitive maturation at a most critical and opportune
stage of child development — put into operation three transactions that are cardinal for
such development to take place. These are:

(1) Sensory-motor transactions: Handclapping songs involve simultaneous seeing,
ing, touching and motor EXperience — a sensory integration of sorts, The movement
sequences are executed by the arms, hands and palms. While few connote these
movements as interlimb coupling or coordination (de Poel, Peper, & Beek, 2008; Jans-
sen, Beuting, Meulenbroek, & Steenbergen, 2009), we refer to these functional mo-
tor transactions and configurations as bimanual coupling (Brodsky & Sulkin, 2003;

hear-
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Sulkin, 2003, 2009; Sulkin & Brodsky, 2007). In addition, handclapplng songs require
eue—;a}—har;d coo’rdination, accurate synchronise‘mon and aut_omatlont. o g
Sy cial transactions: Handclapping songs require cooperation, qnu . e
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Despite the awareness about singing games in general, and handclappg'ng sortlgseltnbpeiln
oular, their i fluence and contribution to children’s development has not y
tlcula_r, tc}ilm\g\/]f)r%]e few investigations have included singing games among otherkmtg
o activit 1ccmrl onents in research-based intervention packages (e.g- GI"OTTI 0On
Fo aCtherlﬁg";; Ov&l:ary 2000; Rauscher & Zupan, 2000), it is exactly for th'lS ‘rt'sas .
ft?:irtmhine’ffects’of han&clapp!ing songs cannot been eva]uatgd. Tgfi r{zatl}i oabsjsz(;;til::j c())n
i i handclapping songs and exa _ :
i e Stugyﬂ:ﬁ?; !»iitilzzza(;:mic achire)\}:)ement (Study 1). This is eSPCCIaEYrci-
o perfomtl}?;‘cstidics (Casey, Pezaris, & Nutta, 1992; Crow: Crow, Done, & E:r.litf;eCi
gegg ?S ?1(1 hand skills to predict academic ability. Further, it WOl..l]d seem wa;rvait .
J:g ex) lgllfe whether children who spontaneously perform l_lz_u?dc!appmg songs ;;a]c; v ;{nd
2 d during recess demonstrate enhanced ablhtles' in non-music S
ff;‘;;‘;ﬂs: ltzggs compared with children who do not engage ;n this actl\:}iyﬁ(g;tl “)’/ee]{.
h i igates the outcome effects of a two-group -
Finally, th?;tiiiiiii%ﬁiﬁ'ég:iﬁ?cornparing handclapiping songs tramu;g (dHCB)ST)
Sﬂlf;fltslrfl;log:nldard music appreciation guided listening curriculum (MAGL) (Study 3).

Study 1
Methods

Participants - - ' .
(1) Elementary school children. The parents of 24 ch;ldrex}én zegtlri(t) 3;}321;:;3’
d to sign a ‘Con
i 1 Israel were contacted and gsl'ce O sig . e
lfgrfxfntsrii children who refused to participate in v}lldedof-recoiixez;ign\gfvlejg t%rl;}:fme
‘ ingi i lid method for ga
ideo- ding is seen as the ecologically va : forg o
Zldtzotge‘tf:;cregned and rated by teachers serving as blind judges (Aharotr}:;i ZSHtS
1\/EI1 rill, 1988; Obuo, 1996; Riddell, 1990; Sulkin, 2003). 'The ﬁna} ;18 [:srixcitli:es 5
cerl;f m:)stly éirls (88%), aged seven (SD = 1.9), from various Je\_m? el n
\cNatch ment areas from mid- to-upper middle-class socioeconomic levels.
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(2) Teachers-blind judges. Three elementary school teachers served as blind judges;
they were recruited from educational workshops, The teachers were roughly
31 years old (SD = 7.37), with an average of seven years of teaching experience
(SD = 3.85); they were educators (music, sports and homeroom) employed in dif-
ferent elementary schools. Each teacher received a music CD as a compensatory
gesture.

(3) Homeroom teacher. A 40-year-old woman with 12 years o;'teaching experience.

Materials and equipment

(1) Handclapping songs. Two handelapping songs in Hebrew were employed: ‘Amina’
(gibberish) and ‘Kushie Katan’ (Little Black Dog).! These were chosen from a list
of songs defined as the ‘core repertoire’ of Israeli childlore (Sulkin, 2003).

(2) Video-recording and screening equipment. We used a 30-TRV (Sony) digital video
camera to record handclapping performances, and an IBM laptop with Windows
Media Player to display the recorded performances to the judges.

Evaluation measures

(1) Handclapping performance quality (HCPQ). We developed this measure to de-
fine and evaluate handclapping songs performance. The HCPQ takes on board
four parameters considered to be principle component factors of handclapping
songs performance: Movement, Language, Socialisation and Music (Merrill,
1988; Obuo, 1996¢; Riddell, 1990; Seham, 1998; Sulkin, 2003). Based on a natural
hierarchy (and hence the factors are weighted accordingly), the model emphasises
Movement sequences as the central performance constituent, followed by Lan-
guage, Social and Music facets; each factor features several subcomponents (as
outlined previously in peripheral studies by Aharoni, 2001; Bently, 1966; Dill &
Wintrob, 1999; Dromi, 1996; Gordon, 1965, 1971; Hozler, 1996, 1997; Ravid &
Tolchinsky, 2002). The Movement factor features three subcomponents: knowl-
edge of the movement sequences, accuracy of movement performance and move-
ment fluency. The Language factor features two subcomponents: knowledge of
the textual content and verbal fluency. The Socialisation factor features three sub-
components: coordination and support of a partner, patience and tolerance. The
Music factor features four subcomponents: knowledge of melody/rhyme rhythmic
line, musical and rhy thmic aceuracy, musical fluency and up-tempo performance,
The HCPQ scores handclapping performance quality on a four-point Likert scale
(1 = weak; 4 = excellent), with a total score calculated through summation of the
four weighted principal factors: Movement (40%), Language (25%), Socialisation
(20%) and Music (15%).

(2) Academic behaviour and classroom social skills (ABCs). We developed the ABCs
from the official Ministry of Education curricular guidelines, as interpreted by
three independent First Grade class teachers from three elementary schools in
central Tel Aviv; the teachers were roughly 33 years old (SD = 5.5) with eight years
(8D = 2.5) of teaching experience. The ABCs is based on two parameters (featur-
ing five subcomponents): Academic Skills (reading, writing and mathematics) and
Social Skills (dominance and integration). The ABCs scores academic behaviour
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and social skills on a four-point Likert scale (1 = weak; 4 = excellent), with a to-
tal score calculated through summation of two weighted parameters: Academic

Skills (75%) and Social Skills (25%).

Procedure

Two weeks into the elementary school year, two handclapping songs were taught to
a class of 24 children seated at tables in the presence of the Homeroom Teacher. The
songs were taught by rote via live demonstration (the second author). In total, there
were three 20-minute sessions, once a week, during a three-week period. In the first
two sessions, the songs were demonstrated and the children practiced in pairs; the
entire third session was dedicated to video-recording. Approximately eight months
thereafter (i.e. two weeks before the end of the school year), two evaluation processes
ensued: the Homeroom Teacher evaluated the achievements of all 18 children by em-
ploying ABCs; and the video-recorded performances of the children were viewed by
three judges (blind to the goals of the study) to assess performance quality by employ-
ing the HPCQ. Prior to these evaluations, both the Homeroom Teacher and the blind
judges attended a 60-minute tutorial outlining rating procedures and scoring forms.

Results
Initially, comparisons between HCPQ scores of the judges and an expert (the second
author) were done in an effort to validate scoring procedures. The analysis revealed no
significant differences for the HCPQ total score (Judges: M = 13.19, SD = 3.47; Expert:
M = 12.97, SD = 3.97) as well as for three of the four factors: Language (Judges:
M = 3.28, SD = 0.75; Expert: M = 3.31, SD = (0.86), Socialisation (Judges: M = 2.99,
SD = 0.66; Expert: M = 3.14, SD = (.82) and Music (Judges: M = 3.16, SD = L.15;
Expert: M = 2.92, 8D = 1.02). However, statistical differences surfaced for the Move-
ment factor (Judges: M = 3.15,SD = 0.95; Expert: M =2.88,SD = 1.15;r = 2.38,df = 17,
p < .05) - the expert scored in a more conservative manner. Then, a correlation analysis
was employed as a measure of inter-judge reliability (see Table 1). As can be observed
from the table, the findings demonstrate positive correlations of the HCPQ total score
among the judges as well as between the judges and the expert. Taken together, the
above findings seem to imply that the HCPQ is a reliable instrument for educational
personnel after having received one 60-minute tutorial (albeit there is a tendency to
score movement performance higher than done by an expert).

Next, ABCs scores were tallied; the total score was M = 2.93 (SD = 0.80). Rat-
ings for Academic Skills (M = 3.18, SD = 0.73) were higher than for Social Skills

Table I Study 1 - correlation matrix: HCPQ total scores

Judge 2 Judge 3 Expert
Judge 1 0.90* 0.83* 0.90*
Judge 2 — 0.93* 0.92*
Judge 3 _ — 0.89*
* < 0.05.
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Table 2 Study 1 - correlation matrix: ABCs scores with HCPQ scores

Teaclzcr—Judge:v HCPQ

Homeroom Teacher ABCs

Movement Language Social Music Total
Academic skills:
Mathematics -.14 i
! ; -.03 -
%izialqmg 56 a4 j: P "5
ing 76* T+ 68* "7169* ?52:
Social skills: | |
Dependence 2
Integration .;_g ?g o ¢y L
Total score AT 54# ig g?* -
a 5 56

*p < .05,

(M =12.69, SD = 0.78), and these difF,
.78), erences were statistically signifi = =
;71 év ;DOE)I The subcgmponents were mathematics (M = 3.00y SgD l: (E:?)%t) (;rrifig . J?Jf =
16,SD =1 .20), ref'.tdmg (M =3.38, SD = 0.90), social dominance {M'= 2.’55 SD EE‘I 8(5

th . s
Fi:llflsrs, no stgmﬁcant associations were seen for social components on either m

iy, 51gn}ﬁcant positive correlations surfaced for total scores; th “of this
relationship is roughly 31% (r = 0.56). RCRGy ol

Discussion
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d;en’; end-;f.year, u esl: étCtIVIt'ICS predicted unique and significant variance in chil-
ek e r_a.c‘g:nBs ratings, beyond predictions based on beginning-of-year
b Cghllnd1 ohn, 2005). The rgsults of the current study show that el-
sl ¢ lh re]ll who were more skilful at performing handclapping songs
P flci o‘o year) were also more efficient learners, Hence, the ability to
o Itj}]:e i:g songs .may have some predictive facility in indicating scholastic
e el C;Irli; il;dd%r]“itlzg r:es(l:xéts Pé)in:r out that the most compelling areas
aural-temporal processes, then, we mi:ht as;flln:?hnagt tt}llitn]iirsltd:;gppmg oilie if_lVOth
sulc\}; con}llpietcncms would be aural dictation. Hientapplication of
onetheiess, even our best explanations for finding such d i
= ele evelopmental i
maysgf:;ilccitt:;z CI?;/ nf'atukr'?i ‘On the one hand, handclapping songs F;Jerformggizcc;irgilf;
o emic s 1 s. On the otl?er hand, specific children with enhanced develop-
racteristics may naturally —in a selfselected fashion - engage in handclappirlljg
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songs performance activity, which through the promotion of practice and rehearsal, rein-
force academic skills and outcomes even further. In contemplation of both possibilities,
we recruit and test children who spontanecusly engage in handclapping songs outside of
formal educational interactions in their ecologically natural school yard setting.

Study 2

Methods

Participants

()

(2)

Elementary school children. At the onset of the school year, 24 children in a Second
Grade class in central Israel self-reported engagement in school yard handclapping
songs activity during recess to their homeroom teacher. Thereafter, on three occa-
sions, over a period of one month, the second author (not yet introduced to the class)
observed the children in the school yard. Self-reports were confirmed for six chil-
dren, reflecting 25% of the class. We note that this is the documented proportion of
children who spontaneously engage in handclapping songs activity in their natural
environment (Riddell, 1990; Sulkin, 2003). Of these six children (hereafter referred
to as ‘Group I'), one was dropped as the parents withheld their signed ‘Consent to
Participate’ form. A second group of children from the same classroom who self-
reported not to engage in handclapping songs were recruited; self-reports were also
confirmed for six children (hereafter referred to as ‘Group II’). One child of this
latter group was dropped for similar reasons as in Group 1. Tt should be pointed
out that several children who claimed that they occasionaily played handclapping
songs games during recess playtime were not taken on board. The final sample of
10 Second Grade children from various Jewish ethnicities in catchment areas from
mid-to-upper middle-class socio-economic levels was evenly split between two
groups: Group I was mostly girls (80%) who were eight years old (SD = 1.90) and
Group I was all boys who were eight-and-a-half years old (SD = 2.20).

Teachers-blind judges. Three elementary school Homeroom Teachers recruited
from educational workshops served as blind judges. The teachers were roughly
31 years old (SD = 3.21), with an average six years of teaching experience (SD =
2.65); they taught at different elementary schools. Each received a musicCD as a

compensatory gesture.

Materials
(1) Bimanual rhythmic patting task (Bi-Pat). This motor task requires highly synchro-

nous coordinated hand movements in which each hand is required to perform an
independent rhythmic string — hence conceived of as a form of bimanual coupling.
Previous studies (Hyde et al., 2009; Karni et al., 1995) found that improvements in
planning and execution of bimanual sequential finger movements as a result of mo-
tor learning positively correlated to functionalenhancement and anatomicalexpan-
sion of motor and auditory brain regions. Moreover, several studies view complex
bimanual tasks (conceptually similar to Bi-Paz), as linked to cognitive-motor de-
velopment and visual-temporal perception (Getchell & Whitall, 2003; Sherwood &
Brian, 2005). In the current context, we consider this skill to be a near-rransfer

-

Figure ] Studies 2 and 3 - bimanual thythmic patting task (Bi-Par) four-
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orientation. The differences between the orientations reflect visuospatial temporal
cognitive resource demand characteristics necessary for efficient perception; by
intuition, we would predict higher scores for portrait orientation, as this graphic
representation emulates a lower level of complexity and therefore should be less
demanding. Bi-Pat scores are based on ‘trial’; a maximum of four trials per item
is permitted. Success in the first trial is scored 100, success in the second trial is
scored 75 and so on; no success in the fourth trial is scored as 0.

(2) Aural dictation task. Based on the findings of Study 1, we developed an aural
dictation task to assess the impact of handclapping activity on a far-transfer do-
main. Four texts (unfamiliar children’s verses and short stories) were chosen from
a Ministry of Education sanctioned Hebrew sourcebook for the Second Grade
(Geller-Tlitman & Raisnberg, 2001). The four texts were chosen by three elemen-
tary school teachers who were blind to the goals of the study; they were roughly
33 years old (SD = 5.50), with an average eight years (SD = 4.50) of teaching expe-
rience. In an effort to control for diction and intonation (i.e. exposure qualities of
the stimuli), the texts were audio-recorded (by the second author in a female voice)
via a Studio B2 (Behringer) condenser microphone to a DR 1600 digital recorder
(Korg). The average text length was 50 seconds (SD = 3.20).

Evaluation measure

Alef-Alef Ktav Yad handwriting evaluation. Handwriting is a complex motor lan-

guage task (Dorfberger, Adi-Japha, & Karni, 2009; Shfatia, 2003); it plays a crucial

role in elementary school due to implications for motor and cognitive development

(Rueckriegel etal., 2008). Alef-Alef Ktav Yad handwriting quality diagnostictest (Erez &
Prush, 1999) is a standardised and validated assessment of handwriting skill devel-

oped for the Hebrew language. Nevertheless, for ecological reasons, we made two ad-

aptations: (1) the original version was developed for individual implementation, while

we administered the assessment to all 10 children simultaneously in a classroom set-
ting; and (2) the original diagnostic version consists of 30 subcomponents requiring
over 120 minutes to complete, whereas we downsized Alef~Alef to an abridged set of
four subcomponents (modelled on research findings from studies such as Dorfberger
et al. and Rueckriegel et al.) that reduced the procedure to 30 minutes (a time frame
that is much more suitable for children). The four subcomponents are Content Out-
put, Content Errors, Kinematic Appearance and Readability. Content Output is the
calculated percentage of words written in relation to the total full text heard. Content
Errors is the calculated percentage of deletions, corrections and spelling mistakes in
proportion to the number of words written. Kinematic Appearance is a binominal
pass/fail impression of technical aspects (I = acceptable; 2 = unacceptable), including
pencil-point pressure, letter size and distance between letters or words. A ‘fail’ score
is registered for pencil-point pressure that is overly strong (dark) or weak (light), for
a letter size that is unproportionately big or small, or for an inter-letter gap or an
inter-word space that is too close or too far; scores are calculated as a percentage in
proportion to the number of words written. Readability is the fluency of the script, re-
flecting the number of words judges have to ‘re-read’ to decipher or decode in an effort
to understand the text. Readability is registered by frequency (i.e. number of words)
calculated as a percentage in proportion to the number of words written. Employing
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explanations for this typology have been offered from social vantages of development
rather than cognitive ones. ) ;

Finally, we acknowledge the fact that while handc

clapping songs. Considering these, and bearing in mind that Study 1 did not account
for baseline measures or comparative conditions, we implement a T1-T2 intervention
study comparing handclapping songs to another form of music learning among a

Study 3

The purpose of the study was to investigate the outcome of an eight-week intervention
programme among two Second and two Third Grade classes, each from one of the
two elementary schools matched for the socioeconomic level. A ‘two-group pretest~
posttest intervention’ paradigm was implemented in parallel weeks by the same mu-
sic teacher (the second author): one group received classroom HCST, while the other
received classroom MAGL. Two elementary schools 50 km apart were chosen in an
effort to control for contamination effects that can come about unwontedly from the
school-yard during recess playtime exposure. That is, we felt that children assigned to

groups not receiving handclapping training might inadvertently learn them from the
other children receiving formal training procedures.

Method

Participants

(1) Elementary school children. Two Second Grade and two Third Grade classes were
chosen by the school principals of two elementary schools in two cities in central
Israel- 31 miles apart. Each of the four homercom teachers were introduced to the
study but remained blind to the specific goals. Initially, an information letter and
a ‘Consent to Participate’ form were sent to 113 parents; there was a response rate
of 53%, accounting for 60 participants. Subsequently, nine boys were absent for
post-intervention assessment and hence were dropped from the data set. There-
fore, the final sample consisted of 51 children, slightly more girls (60%), who were
on average eight years old (SD = 0.56); there were 25 Second Graders (HCST: n =
13, M=6,F=7 MAGL: n = 12, M =4, F=8) and 26 Third Graders (HCST: n =
IL,M=5 F=6MAGL: n= 15, M =5, F= 10). We point out that this 60/40 gender
proportion is the average distribution of Israeli elementary schools; based on sam-
pie size, such proportions are not significantly different (2 = .1690). Further, no

differences in gender proportions were found for intervention condition (x* = .83,
p=.36)or grade (x* = 01, p = 91). The children from both schools were from var-
ious Jewish ethnicities in similar catchment areas from mid-to-upper middle-class
socioeconomic levels. Nevertheless, we do need to point out that that while there
were no significant demographic differences between the groups, as can be seen
in the ‘Results’ section (Table 4, part B), the children of the MAGL group demon-
strated significantly better pre-intervention dictations scores (¢ =2.09, df = 49,
P <.05), which seem to be solely influenced by a significantly higher percentage of
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content output (¢ = 2.49, df = 49, p < .025); there were no differences between the
MAGL children from the Second and Third Grades. Therefore, we noted the pos-
sibility that the MAGL groups might eventually exhibit characteristic cognitive
advantages, perhaps caused by an enhanced learning environment (i.e. apparent
differences of classroom learning, home room teachers or school standards).

(2} Teachers-blind judges. The same three teachers serving as blind judges in Study 2

participated in the current study.

Mauterials and evaluation measures
The materials and evaluation measures were identical to Study 2 but with additional
handclapping songs and classical music pieces as stimuli.

(1) Handclapping songs. Four handclapping songs in Hebrew were employed:
‘Boom-Click-Kaf® (gibberish), ‘Kushie Katan’ (Little Black Dog), ‘La Leo’
(gibberish) and ‘Zoom’ (Bumble Bee). The songs were chosen from a list of songs
defined as the ‘core repertoire’ of Israeli childlore (Sulkin, 2003).

(2) Classical music pieces. Three pieces of Western Art Music were randomly chosen
from Music Education didactical manuals for the Second and Third Grades
(Brand, 1999; Shahar, Glushenkof, & Sulkin, 2004; Shahar, Sulkin, Glushenkof, &
Oppenheim, 1999; Strauss, 1999). The pieces were Concerto For Violin, Strings,
and Continuo (in E Major, BWV 1042, Movement I11 Allegro assai) by J.S. Bach,
In the Hall of the Mountain King (Peer Gynt Suite, No. 1, Op. 46) by E. Grieg and

Prelude No. 7 (Op. 28 in A major) by F. Chopin,

Procedure
(1) Pre-intervention (T1) assessment (Week 1). Four identical group aural dictation
sessions, and 51 individual meetings administering the Bi-Pat tasks were imple-
mented. The children underwent procedures as described in Study 2.
(2) Two-group eight-week intervention training (Weeks 2-9). All children received eight
20-minute classroom sessions involving either HCST or MAGL in the presence of
a homeroom teacher. HCST taught four songs by rote through mirror imitation
(Sessions 1-3), implemented individual practice (Sessions 4 and 5), practice in pairs
(Sessions 6 and 7) and practice by threesomes (Session 8). MAGL taught three
music pieces to identify orchestral instruments, offer a historical survey and teach
listening skills to enhance a basic understanding of musical structures (tempo,
meter, tonality, dynamics and form) and emotional components within the music.
(3) Post-intervention (T2) assessment (Week 10). Al T1 procedures were replicated.
(4) Blind judging. At a later date, the T1 and T2 dictation worksheets were handed to
three teachers serving as blind judges for assessment by employing the Alef-Alef

Ktgv Yad handwriting quality diagnostic test.

Results

Bi-Pat scores were entered as dependent variables in a repeated-measures ANOVA
(ie. both T1-T2 time and spatial orientation), with intervention type and gender as
between-group variables. There were general effects of time (Fy 47) = 20.34, MiSe = 435.2,
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uriable M(SD) _M(SD)  M(SD) M(SD) M(SD) M(sD)
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s 650099 23138) 2520.24) 21515 037 (101)
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Dictation score 45.81 (35.0) 81.58 (22.3) 3578 (23.3) 64.48((28.-:8% 7;3'; E§§3§ 812;1((127505))
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seen for the bimanual tasks, several near-significant interactions surfaced: time x
grade (Fj a3 = 2.98, MSe = 417.6, p = 091, Jypzz 0.0648), time x intervention x grade
(Fu,a3 = 2.96, MSe = 417.6, p = 092, ;zp2= 0.0643) and time » intervention x version x
grade (Fyj a3 = 3.29, MSe = 180.2, p = .076, 17‘,,2= 0.0710). These findings seem to indicate
that: (1) Third Graders were generally better at Bi-Par tasks than Second Graders,
(2) the HCST groups in both grades out-performed the MAGL groups, (3) the best im-
provements were for the Second Graders, and (4) Second Graders in the HCST groups
performed much better with regard to vertically sequenced ‘portrait” spatial orienta-
tion. No effects between the two grades surfaced for dictation scores.

In a second post-hoc exploratory effort, we looked at ‘change scores’. By subtract-
ing pre-T1 from post-T2 values, we then see gains or losses subsequent to the inter-
vention (see Table 4). Outcomes of all three dependent variables were entered into
a multivariate test of significance (MANOVA), with intervention type, gender and
grade as between-group variables. There was a main effect of intervention (Wilks A =
0.4834, Fi3 41y = 14.61, p < .00001, ryp2= 0.5165), and a near interaction of intervention
x grade (Wilks 1 = 0.859913, Fi3 41y = 2.23, p < .099, ?]'pz—_- 0.1401; see Table 5). As can
be observed from the table, the findings indicated that the outcomes for both near-
and far-transfer domains of the HCST intervention were significantly better than for
the MAGL intervention, but that the best outcome seems to be among the Second
Grade HCST group.

Finally, for exploratory purposes only, we conducted a similar MANOVA with
change scores of the four dictation subcomponents (i.e. content output, content errors,
kinematic appearance and readability), with intervention type, gender and grade as
between-group variables. There was a main effect of intervention (Wilks 4 = 0.5640,
Fig 40 = 773, p < 00001, %2 = 0.4360), and an interaction of gender x grade (Wilks A
= 0.7675, Flaag = 3.03, p < .05, sz = 0.2324). These findings again indicate that out-
comes for dictation subcomponents were significantly better among the HCST groups
than among the MAGL groups. However, unlike our previously mentioned findings
that girls demonstrated an overall better ontcome for dictation, these current results
exemplify that for the most part, those effects were based on Content Output (see Ta-
ble 6, part A). That is, this final analysis illustrates that while the boys benefitted more
from the intervention than the girls, Second Grade boys achieved the most successful
outcome of intervention (see Table 6, part B). A clear picture can now be seen, show-
ing that Second Grade boys who at pre-intervention (T1) assessment demonstrated
the lowest levels of verbal memory (i.e. percentage of words written during aural
dictation) and the highest levels of impairment (i.e. percentage of content errors and

Table 5 Study 3: outcome measures (post-intervention change scores) by grade

Third Grade (N = 26)

Second Grade (N = 25)

Total HCST MAGL Total HCST MAGL
Variable M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)

Bi-Pat landscape 21.25(27.5) 3798 (247) 3.13(17.8) 9.14(26.0) 27.27(22.9) —4.17(196)
Bi-Pat portrait  18.10 (35.0) 37.50(38.5) -2.92(109) 5.29(22.5) 739(12.1) 375(28.)
Dictation score  26.69 (28.4) 42.84(25.5) 9.19(20.3) 16.30(18.5) 27.43(i8.1) 8.14 (14.5)
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Tuble 6 Study 3: outcome measures (post-intervention change scores) by gender

Girls (N'=31) Bays (N = 20)
Second Third g |
Total Grade Grade Total gi;j;::d gf:s;i

M (SD) M (SD) M (SD) M (5D} M(5D) M(SD)

A. Dictation score

by gender
T1 pre-intervention
Content output % 73.12(20.5) 69.78 (25.7
¢ p 312 (20. T8(257) 76.23(142) 6357 (24,1
atal errors % 1L35(6.31) 10.66(7.05) 11.99(5.69) 17.29 ((]8.6)) ?&?g? ((1255.5) Jﬁggll 32‘3

12 post-intervention
C
ontent output % 90.48 (12.1) 88.66(16.4) 92.19 (5.83)  79.41(23.5) 84.00 (24.4) 74,82 (22.9)
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and subsequently demonstrated to be content valid, Nevertheless, we recognise

the fact that there is a need for morg in-depth psychometric-testing and reliability

studies.

The current investigation implemented three studies. Study I questioned the rela-
tionship of handelapping songs performance quality with academic achievements and
social skills. The research sought to position the performan'ce of handclapping songs
among developmental markers indicative of academic readiness for the First Grade,
Most specifically, handclapping song performance scores seen to be somewhat pre-
dictive of classroom competences. Study 2 investigated differences in non-music mo-
tor and cognitive task performance among children who naturally and spontaneously
perform handelapping songs in the school yard during recess, The results clearly in-
dicated that those who engage in this activity demonstrate advanced perceptual and
temporal processes in synchronised bimanual coupling (a near-transfer domain) as
well as improved verbal memory and handwriting abilities (a far-transfer domain).
Study 3 explored the outcome of a two-group intervention implemented at two ele-
mentary schools. The findings point to improved efficiency of children participating in
the HCST compared with children receiving the MAGL program., Further, the study
indicated that the HCST intervention was most beneficial for the Second Graders,
and that those who gained the most from the eight-week HCST intervention were the
Second Grade boys,

While the current study did not set out to explore developmental differences he-

tween the genders, we are not blind to the gender biases that surfaced — especially
considering the characteristic (and socially accepted) view that handclapping songs
are a ‘girl’ activity. Concerning motor performance abilities, Dorfberger et al, (2009)
questioned whether apparent differences between the genders exist already in infancy,
or whether they are established during childhood neurodevelopment? Several possible
explanations are offered: First, certain biologically based central nervous system fac-
tors may cause males to have a real advantage in acquiring cognitive, motor and social
skills. Second, the nature of the task requirements may play a role; for example, there
are male advantages in navigation and mental rotation (i.e. tasks requiring spatial
manipulation), while female advantages are seen in handwriting (i.e. language skills),
A third explanation relates to task complexity; for example, there are male advantages
in simple motor tasks such as index finger tapping (especially for speed), while females
are better in tasks requiring thore'complex motor planning abilities such as pegboard
tasks, handwriting and mirror drawing; however, such ‘gender-related advantages may
disappear or shift as a function of practice’ (Dorfberger et al., 2009, p. 166). Finally, a
fourth vantage highlights the potential for motor learning and the level of motor expe-
rience in task acquisition; that is, males and females differ in the rate of improvement
in task performance even when an identical training experience is afforded, and this,
then, is an indication for neurological differences between the genders.

With the above in mind, we take a tangential turn and pull into the overall picture
facts indicating the incidence of learning disabilities, which tend to be far less favour-
able for boys, who outnumber girls 2:1 in this regard (see Child Trends Data Bank),
2010 and are even higher when considering dyslexia, for which boys outnumber girls
4:1 (Miles, Haslum, & Wheeler, 1998), Recently, Beringer, Nielsen, Abbott, Wijsman,
and Raskind (2008) replicated gender differences in writing among typically develop-
ing children; they found that boys were more impaired in handwriting and composing
than girls, and men who were more impaired in these skills were also more impaired in
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Annotation by Idit Sulkin

T : s
The inspiration to explore the developmental contribution of hanig}giggl‘jg Is;:ls,?c
comes from real-life schoolyards and playgrounds. As an early chi
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educator, I have had the opportunity to observe young children when they are involved
in more natural activities, free from the expectations of classraom music learning, and
outside of formal music education activities as described in the guidelines of our na-
tional music curriculum. Th rough these observations, I gained insight regarding some
of the daily musical interactions and practices of elementary school children.

Initially, I focused on collating and analysing both musicological characteristics
and performance features of hand-clapping songs. I learned and notated the reper-
toire. I identified and defined this ©corpus as a specific folklore (referred as child-lore
by Shehan-Campbell, 2002), and even explored popular nuances as found in diverse
locations such as inner-cities and rural townships in Israel. The report of that study
became the thesis of my Master’s degree (Sulkin, 2003). Among other observations, |
noticed that children’s engagement with hand-clapping songs was particularly potent
during an explicit time period; I rarely observed involvement before the age seven
years old, and then it seemed that interest and participation dwindled by the age of ten
years old. Discussing the matter with Warren Brodsky, I questioned if such age-related
constraints actually mirrored a form of ‘developmental age window’ reflecting a crit-
ical sensitive period; whereby, particular experiences involving natural musical per-
formances are recruited toward the improvement and maturity of other non-musical
skills, and the effect on development and behaviour — such as the enhancement of
more salient social and academic skills — is much more profound than these same
experiences at any other time, Subsequently, this discourse led to an intervention out-
come study among elementary school children, which fulfilled the requirements for
the dissertation of my Doctoral degree (Sulkin, 2009). The findings of that study are
reported in the current chapter.

Though we had been familiar with research evidence pointing to benefits of pro-
ficiently designed musical activities and systematic music-instrument learning on
cognition and academic achievements (Costa-Giomi, 2004; Crncec, Wilson & Prior,
2006; Gromko & Poorman, 1998; Heller & Athanasulis, 2002; Ho, Cheung & Chan,
2003; Schellenberg, Nakata, Hunter & Tomato, 2007; Schmithorst & Holland, 2003),
we were captivated to learn about the relationship between non-formal spontaneous
music performance of children on their more refined writing skills, Moreover, we doc-
umented that those children with the better hand-clapping performances were ranked
by teachers who were blind to the goals of their ranking, as the most socially capable
and popular children in theif class.

At the time when this study was executed, I recejved many cynical comments from
colleagues —even those from within the music education profession. Educators (school
teachers, school principals, music teacher-training pedagogical advisors, and music
college field supervisors), as well as a host of parents themselves, stated that my re-
search investment was in vain. It seemed that for the many Mozart is music, while
two children singing a street chant is nor music (a sentiment expressed later by Cross,
2010). For the most part, the comments received conveyed the message that: (1) hand-
clapping songs no longer existed in the home or school settings; (2) children were no
longer interested in the more traditional playground musical activities of yesteryear,
such as hand-clapping or jump-rope songs; and (3) such trivial non-significant behay-
lours have disappeared from the childhood landscape altogether, having been eclipsed
by personal computerized games, and the more appealing electronic devices and wide-
spread gadgets that seem to be all the more relevant in our technological era. Yet, our

study found that hand-clapping song performances were much more frequent than
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was perceived by care-giving adults and educators. Further, we noted that both educa-
tors and parents were far from aware of what, how, or why hand-clapping songs added
a significant contribution to specific aspects of child development.

In the ten years that have passed since this project was undertaken, many modifica-
tions have occurred in children’s lives and to the childhood landscape. One prominent
change is the vast integration of screens in the daily activities of young children. The
entrance of smartphones and tablets in young children’s lives in the last decade, along
with changes in their leisure behaviours and habits, has had a great impact on nor-
mative ‘natural’ (or is it ‘un-natural’?) development (Brodsky & Sulkin, 2020). Screen
exposure time has become most prominent, and accounts for a greater portion of chil-
dren’s daily routine than any other activity (Elias & Sulkin, 2017). For example, cur-
rent studies estimate that young children are exposed to screens (consisting of a host
of appliances including smartphones, tablets, computers, TV, and gaming consoles)
between two to six hours every day (Nawankwo, Shin, Al-Habaibeh, & Massoud,
2019). Further, Elias and Sulkin (2019) note that the exposure which begins at infancy
increases with time and with the development of operation skills that are necessary to
activate and control devices.

The above findings raise the question of relevancy. If children’s free times are chock-
full of screen stimulation, then do spontaneous natural traditional musical play-like
hand-clapping songs still exist? Namely, are song-based activities (such as hand-clapping
and jump-rope songs) still relevant and present in children’s lives today in year 20207

For the sake of this annotation, I conducted a small pilot including observations in
elementary schools, and interviews with several children. I found that song-based play-
ground activities have not disappeared, and that children still enthusiastically perform
musical chants together during recess in the schoolyard. Perhaps, it is the genuine na-
ture of hand-clapping songs that attracts children to continue performing them. Or per-

~haps, such musical activity serves as a window of opportunity for children to improve
motor-cognitive and social abilities that hi-tech devices with screens do not provide.

In an interesting turn of events, the Covid-19 pandemic, which forced a lockdown of
commercial business and public entertainment, a four-month disruption of the school
year, as well as social isolation and quarantine, has brought about a new unexpected
usefulness of hand-clapping song performance. Like other ecologically natural hu-
man behaviours, hand-clapping songs depend on oral learning (i.e., transfer from one
person to another through imitation); in most cases, hand-clapping songs involve mu-
tual touching. It is an activity that requires one more proficiently skilled performer to
function as a role model while passing on to a second less-skilled performer the mel-
ody, rhythms, and body movements. Ecologically, it is a social interaction, whereby
an older more educated child teaches a younger more naive child in a sort of natural
evolutionary chain of passing on the knowledge of childhood (Sulkin, 2009). There is
no doubt that the Covid-19 pandemic has increased screen exposure, and even made
screen applications the most legitimate format for children to spend time with other
peers. One cannot help wonder, then, if the current screen saturated environment can
be adapted in some manner to compensate for social opportunities lost?

Clearly, hand-clapping songs depend on live interactions and human role-models —
both of which are not very accessible during a pandemic. Yet surprisingly, we believe
that hand clapping songs are not doomed to disappear, but rather can be formatted
into new media that has surfaced, as musically appealing activities for children during
periods of lockdown and quarantine. For example, I have recently had the experience
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