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ABSTRACT

Two separate studies were conducted: 1) one
examining the effect on sixth grade subjects (N=113) of relevant
questions cccurring shortly after reading textual material on
posttraining tests to a control condition not receiving the
questions, and 2) one replicating it and also examining learning in
small group (individual=-like situations) as well as intact
classrooms, and comparing the performance of sixth graders (N=96) and
college students (N=74) on the same content. Data for the first study
consisted of the number of correct responses by each student to the
three daily 12-question posttests and the 18-question post-posttest;
for the second study the number of correct responses by Ss to a
16-iten posttest and a 20-iten post-posttest. Results were submitted
to means tests and analysis of variance to determine the effects on
performance of class, day, conditions, type of administration, and
- their possible interactions: The study failed to support previous
;studies. There was no general facilitative effect of interspersed
guestions {after relevant text naterial) on incidental learring. No
exper1menta1 differéences were found when sixth graders were treated
in intact classroom situations vs.: small groups, and no differences
wére. found that could be attribiuted to days with respect to short
term and delayed retentions If "mathemagenic behaviors" are generated
in chrldren, they do not séem to take the same form as those reported
i young adults. (JS) ’
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OBJECTIVES
Rothkopf (1969) has defined mathemagenic activities in

the following way..."the study;of mathemagenic activities 1is

; the study of actions on the part of the student that are

' . relevant to the achievement of specified instructional ob-,
jectives (p. 2)." Most of Rothkopf's recent work, and that
of several others, has dealt with the effect of interspersed
questions (or test like events) .in reading material on
immediate recall (retention). The effect of systematically

 varied interspersed questions nas provided some consistant
findings with important implications. for the organizatlon

_ - of school reading materials. Sereral-studies (Bruning, 1968;

} ~ - Rothkopf, 1966; Rothkopf and Bibisooe,:1967; Frase,‘1967)

i ,fsupport the oontention ..."that adjunct questions (inter-
spersed qnestions) administered shortly after inspecting

: ’i.i . (reading) the. text segment to which they are relevant, affect

R A
”

‘i'?afjn**mathemagenic activities. The change hag shown up on post-

srte a3l Uy ndy
2

<4

"j“ﬁ;ftraining tests where performanoe is superior to performance

.
B i, B

IO TR AR o

"f;xfﬁ?f?:of no question control groups and _groups who saw questions"
'f@@fi"(the same questions) prior to inspecting the text segment
“;fj*?f;to which the questions were relevant (Rothkopf, 1969, pP. 8-9).
jﬁi;(f{? All the studies done to date have exanined the mathe-
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'f%sifynimagenic activities of oollese or senior high school students.

LIREON tat Yo
Wt w0 o, t -~ *
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ff?mﬁlff‘fThe obJeot or this investigation was' to determine whether
wpa e ‘ ,--;‘ ;( 2 ; 1 ‘?

~.;imthe samelmathemagenio activities<that have been demonstrated




Lo operate in the reading behravior of college and high
school students also operates in the reading behavior of
younger children. It was expecied that younger children,
having less well developed reading skills and different
orientation towards the reading/learning process would not

exhibit the same mathemagenic béﬁaviors as:ﬁlder children.

METHOD:

The reported investigation includes two separate studies.

The first- study (Study 1, Spring 1970) examined the eiffect
..,Aw

. on 6th grade elementary school subjegt§1of relevant ques-

tlons occuring shortly after reading textual material on

: -post;trainins tests to a control condition not receiving the
:questions; The second study (Study 2, Fall 1970) replicated
Study 1 and also examined learning in small groups (indi-
vidual-like situations) a8 wel; as 1nta§E c}assrooms, and
compared the performance of 6th gradergﬂand college students

?

on the same content.w SN B

The aubJects 1n the étudy were 113 students (69 male,
44 remale) comprisins the four'éth grade social studies

/1 “: *."‘ ‘.,\“, Ly w\

‘taught bi onowteacher 1n a middle class-suburban

(Negg)



ranged from 28 to 30 students: Those students having severe
reading problems were eliminated from the study.

" Procedure:

Within each of the four classes all subjects were randomly
assigned to the group with intersversed questions (Q) and
the group without interspersed questions (NQ). Since 6th
graders are known to have a shorter attention span and slower
reading rates than adults, the study was run over three
successive days in the schooi, followed by a follow up test
a week after the end of the three day period. On each of
fhe three days of the experiment, subjects in the Q and NQ
A'conditions, by clsss, were each given a packet of materlals
containlns a set of instructions, six pages of reading material,
" and a post-test based on the reading. The initial instructlons
" for both Q and NQ conditlons were the same. These were read
.aloud by an experimenter with each class before eacn session.
"dEf%" Subjeots then worked through the experimental materials
8 their own rates at t.heir desk\. and completed a post-test
ﬁ;f after each day's. reading._ The classroom teacher and one of.

!

"§;31j? the experimenters monitored the sessions and answered ques=
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tions that arose. Each session was carried out 1n one 50
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+two sets of rsading materlals were prepared (six sets in
all). One set for each day was.composed of slx pages of
printed text materials. At the top of pages following
each page of text was a serles of three fill-in-the blank
qusstions that were related to the previous page of text.
On a page at the end of the six pages of reading material
was a 12 question, fill-in~the~blank Post-Test composed
of two questions from each of the six pages of text. The
Post Test questlons were designed to be independent in
content from the experimental (interspersed) questions.

(Independence was determined by. separate ratings by the two

" experimenters). Together with a cover page of instructions,

these materlals composed a packet for the'Q_condition.
Three sets of sucn materials were developed,~one-for each of
the 3 days. . | |

The packets of material for the NQ condition were identical

.t0 those for the Q condition except that the experimental

questions'were eliminated._ Thus, an NQ packet contained

instructions, six pages or test=with interspersed questions,

LEPE

and & ‘post test. T Q
In tho instructions specific to the Q condition, subjects

were instructed to nead throush each pase of text and answér

'/\A(

thc qusstions that occured at the top of each page. To ths'

right ot'each question was a tab with the correct answer-

1

under thc tabm; sﬁs were instructed to write their response
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Hx'f*clasaes completing each test. U';"‘

The Post-Post-Test (administered 1 week after the 3rd
day of the study) was composed of 18 multiple choice ques-
tlons. One question was derived from each of the six pages
of text for each of the three days. All questions were
juﬁged independent of the Post=Test questions. Nine of
the questions were Judged independent of the' experimental
(interspersed) questions, and nine were Juéged dependent .

The text materlals for each of the three days were

based on different aspects of latin American hisﬁory and

politics, an area of vwork the four classes were entering
at the same time. Prlor knowledge of the contént was
Judged minimal and differences were assumed to be randomly

dlstributed across conditions.

‘DATA SOURCES:

The data 1n study 1 was the number of correct responses
by aach student to the three daily Post-Test (12 questions
'each), and the- ?ostnPost-Test (18 questions ). Table 1

‘i“aummarizes the nnmber or students 1n each of the four
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Table 1

Number of Subjects by Class and Condition Present on Each
Day and on All Days of Study 1

Dally Post Test  Post=- Present on Assigned to
Class Condition 1 2 3 Post~Test all days Condition

. Q 9 10 9 13 7 15
NQ W 12 15 15 11 15
. Q 15 15 16 15 13 16
NQ 13 12 12 13 12 13
S T Q 11- 14 14 15 11 15
NQ 12 14 13 14 10 - 14
NQ 14 15 14 15 13 16
Q 47 51 53 55 42 57
total
' NQ 53 53 54 57 46 59
total 100 104 107 W2 88 116
RESULTS ‘

The results of the study were submltbed to means tests and
“analyeis of varlance to determine whether class, day, or condition.

n;had an effect on perrormance on the three post-teets and the f

?

poet-post-teat.‘ The means for Subjects present on all 4 days

t‘.
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Table 2

Mean Number of Correct Responses on Post-Tests and Pogt=Post~
Test for Q and NQ Conditions for 88 s's present
on all 4 days of study.

Condition Day 1L PT Day 2 PT Day 3 PT total PT PPD

Qe 4,85 4,95 5.09 4.% 11.07
n42 ) . :
NQ ©  5.58 5.54  5.00 5.37 8.93

An analysis of varlance revealed no significant differencés
‘at .05 level between Q and NQ conditions and between days 1,
2, and 3 post~tests. See table 3.

Table 3

C Analysis of Varlance Comparison of Q and NQ Conditions
" : .on 3 Dally Post Tests

Source . 1Eﬁ"SS _af MS F

‘-hjejhﬂ;ffﬁ Days - - -{',-'2“3889 ~,‘ 2 . 151947 - .,2516 ns

Gen S0 U lY Conditiom L U - 8.,0357 ¢ 1 8.0357 1.6929 ns

ol *'., ‘Days x- COndition 9.5000." .2 4.750 2.455. ns
;potelwfu.gﬁ 187 57 . 246 '

,
. q‘..\vw, R LN

An analyeia or variance was done on the post-post-test

.qcores to determine erfeote or variablee under study on reten=
tion after one week.

These results are summarized in Tables 4.

N
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Table 4

Analysis of Variance Comparison of @ and NQ Conditions
and Classes on the Post-Post Test

. Source S35 af MS )

Class . . 44,25 3 14,75 1.86 ns
Condition 82.00 1 92.00 11.61 sign. >01
Class x Condition 13.13 3 4,38 0.06 ns
total .- 783.19 80

' The effect of experimental questions was found to be significant.
Subjects recelving experimental questions in the study.performed
significantly better on the Post~Post=Test than did subjects
Hwithout experimental questions. |
Further analysis of the PossePosthTest data vas made to

zdetermine whether the effect of the experimental questions was
“-n-a general effeot, or operated to improve performance only on’
. PPT questions that had transfer value from experimental ques-
-1,\3i3tionsg The PPT vwas: originally designed to include 9 transfer

U Ef}items and 9 non-transfer 1tems (related to experimental ques-‘

) tions and not related) Post Hoe examination suggested that

ﬁnonhtransfer 1tems..

,,;

T tests were used to compare Q and NQ per-
':ﬁiormance on ths PPT on trsnsrer and non-trsnsfer 1tems. A -

{jfgf}sisniricanm difrerenoe 1n ravor of the Q.condition was found

“J‘
~J
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: - Ansvwers to PPT questions were further categorized as familiar
L vocabulary (FV) and new vocabulary (NV). The performance
3 .7+ of Q and NQ conditions on FV.and NV, and FV transfer vs.
4 -7 . no transfer and NV transfer vé. no transfer items was nmade.
4~ - Both Q and NQ conditions had significantly higher performance
4 .- .7 on FV items than NV items on PPT (= 2,001, sign 05, £:2.969,
- vt slgn ».05 resp«ect-ively. ). Table- 5 shows other comparisons of
751 . P e ey Ly . . - " . . . . . N R )
4 ... 2" means of Q and NQ eonditions., . .o - - . ' L
: R o . '~ Table 5 . _ R
4oL g i 4 Compardsons of Q. _j’rs.' NQ conditions S
5 IR L - New vocabulary G-t lo711 UNS L
4 oos a0 NV nen t.ransfer S 0,185 NS - U
| e e Y L e mé " S
% B P S NV transfer . % 1,590 - NS . o L
ey i Famliar ot o v T T
Ao ; ;~ .. voeabulary = "t 1.275 NS S
¢ IR -~ FVonon transfer ¢ 0.905 N ~ -~ - o
A Sabelsw 0 o FV trangfer G- b 2.485 . sign ».05 - SN
3 R The significant difference be‘bween Q and NQ conditions on ol
q K,PPT items is clearly accounted for by superior Q performance .
i . A . " t R 'n N ru(» "‘-»:.:,3 * ""‘:\I:“ N _4‘ PP '4 ""Z;*“ o IR *.7:“
3 gnly on Fami;iar vccsbulary transi!er it.ems-~ I A I R
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t A laet result of th‘ s_.‘qn;;i;y&;negajgdsc .titge spent working by -
g | ].;gt den't,s“ 1n the* experiment.afl fpe ‘ ; 3’1!;‘@;!:1 respect to time, ; l
i RS ';“; eubjects 1n Q o (pe ‘t longe, workins t_hrough their e
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. Table 6 |

Mean Time Spent Reading Experimental Materials and Answering
: Post~Test in Minutes ~

o  Reading Post-Test . |
Sl e | sy 8.86 o
g Ny 10.26 S s o

. Summery Study 1: | ' : -
1;?@ ( ”The results of Study-l found ho general facilatat. effect'."

w;}Ef@rlintéi-gpersed questlons 6ccu£1ns.aftér textual material.

' .The facilatative effect that was found held true only on the

ﬁéﬁf?RT;iﬁéms'éaving‘tnanéfer valueffrom ﬁﬁe interspersed questiom.

*;qugggéraifincident&lgeffgct‘ﬁag-obéerved."In addition, - -

“lff;ﬁfépgpgﬁséd“qustiohé wéﬁé;dbggrved tdiincrease reading time . ‘
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L | Study 2
Subjects:
o The subjects in the second study were 96 sixth grade
students (47 female, 49 male) in four sclence classes taught
by one sclence teacher, and 74 college students enrolled in
two sections of educational paychology at Mount Holyoke

, .+ College. The sixth graders were from the same school as

o ‘-f:‘ih@ subjects in study 1.

,'\~‘\;:jﬁ-“Procedure: , l |
- }'i':fif . The procedure for sixth grade subjects was essentially

the same as 1n study 1 with the following exceptions: Ss
selection :
read one six page/on one day under either Q or NQ conditions.

In addition, one halr or the ‘S8 in both Q and NQ conditions

read their materials and took both the post test and post~post-

test 1n small groups of 4 to 6 in a room other than the class~

”ﬁl room. . This vas atructured to be an’ "1nd1v1dna1“ as apposedd

n .

e

" to group (1ntact claasroom)(situation. Each of the 4 class- .

EX

Ss weré randpmly’assigned to Q and NQ conditions.

| 83 within“onewogmthe;Q and on 3l .mthem claaaea were: assigned
1"3’°‘393 .;i L 'lﬂ I .

ﬂolaasas % college*students, one was as-

‘:ggwthe Q qgngitign and~the pﬁﬁér"‘ the NQ condition. ’
t ”2§a;£hurk“ tugach groupiwas"givea*a six question B
ga- ﬁ teria}s) that'was attached to
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Materials:

:"'-

The sixth grade materials were constructed essentially

the same as in study 1 with the following exceptions: the :
content of the reading was scientific-descriptive material
aboﬁt whales writtén at a slxth grade reading level; two
1ntersperged questions were presented after each page of

text material ( instead of 3) under Q -condition.

The hateriéls for college students were identical to

TR At B Wt W s AT ek WASUAEL e d xS e e e b

-those of 6th graders except that three additional pages of

:— text materiall( with 1n;ers§éréed questions in Q condition)

were inserted after page 3 of the sixth grade materials.

B

. Qg'*..This made a total of:9 pages of text material for college Ss.

‘};“ ) The'quést;oné'tob'the college pre-tést were completion type

EEE A e
v -

S aﬁ .ﬁ;'.;énd takeh from the 3 added pages of text.
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_ - - Results: 6th graders ' :
' ' - The means of 6th graders under each condition are summarized
in Table 8. ' | '
Table 8
Mean Number of Correct Responses on PT and PPT |
Under Q and NQ Condlitions for Sixth Graders :
T -~ Type of - Post Test Pogt~Post Test
o | ‘ * Group (16 items) . (20 items) .
... . | class | - 6.08 . 10.96
T Q individual 6.75 12.00
. . .‘x’ I ". , ». — . . ‘-w.'v.
s | total 6.40 11.46 ‘
D i | elass | 719 9.09 .| .
S LT N | individual - 6.3% [ 7.80 : :
e ] setal | 6ur2 838
Troorabe T A3 way analysia of varia.nce was run to determine effect . -
o of condit_ions (Q Ve, NQ), t.ype or administration, and thelr :
ST possible 1nteract16na wit.h the tests. The results are summarized
< "-“-: -.:"'i?f ~ " ¢ - ’ ‘3.":4 ~.' f_-';,‘_‘ ’;' !;"Q’ .:x“‘,-'~,",-‘ ‘}»”«. :'. ’_I ot . * e ’ ““ A . ... ‘ . . o :
G e, 1n T&ble g.i’ ;.‘::; (--"’ ‘7‘3‘14":) . N o e i .. ’»v" a~ ’ ,,l .." X
gourge L o 88 L df” e M3 . . B RERE
'i;‘;qi:_m T 132,;5‘_5_'i;«'»’fffif“ 1,;‘,2,%15 3,997 # T Th
A.ﬁ!”s!}i.’,‘.‘_ietra yon :;:%:* 255 0,761 P v
wc ‘ xJAd 1 ,“a_j‘,-,':‘;‘ B -i(:'e',rl‘;-“ - C ’- o 002 ( ;,“ ‘ ‘«'
ffcond;t;ons x-Té8 t 2“»1% 1 RS guﬁa | S
0 AAMAN X Test 4;;»;‘.., Lo e Q.5 .
?—.ai'aff;‘;:f;féc“ “dw..fx"’Admirrf"xf £1679:62 1120 "7 :38“98 ~0.90 R
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No differences were found between types of adminlistration

(intact classroom vs. "individual® groups ). Signiflcant

differences were found 'between Q and NQ condltions o.nd in
‘ the interaction between condltions and t'est. T tests revealed
no -differences between Q and NQ conditions on the PT, though
differences were found on the PPT results (t=4.991, df= 94,

S sign.>.01),

The PPT results were further analysed to determlne whether
~ - the superior Q oonditioﬁ performance was _th_e' é_ame on transfer

... <. and non-trahgre_r ‘qu_estion‘s_. Di::eronoes wero in favor of Q )

condition (vo_; NQ) on transfer questions (t=8.1647, df= ok;

A . . . N

~ S sign. > ._Ol). No différénoes were found between Q and NQ con-
ST ditlons on non-tx"afig—fer_ PPT questions (t= 0.6956, df= 94, ns).
In addition, both Q and NQ conditions did significan‘cly better

>

on PPT questions classed as familiar vs. new vocabulary (t= 4 119,

df 44, sign. >. 01; t 2. 129, df—-. 48, sign.) .0l). Further

. >

:.;"‘ analysis revealed the differences 1n ravor of" Q conditlon was: S

* <

SRR ( ____x on new’ voca.bula.ry and familia.r vocabulary transfer questions. o
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Results: College Students’

Table 11
Mean Number of Correct Responses on Pretest, Post
Test, and Post-Post Test of College Students
for Q, NQ (and PPT only) Conditions

6 Question 16 Question 20 Question

Condition Pretest Post Test Post~Post Test
Q 1.21 11,41 15.32

NQ | 1.4, 11.23 12,76

PPT only | = - 10.21%

%14 Ss were present for the PPT only

Table 11 summnrizes the performance of college Ss under
":fQ‘and NQ conditions.: Differences were'founé‘in“favon of the
Q (vs. NQ) condition on the PPT (t=5. 663, df= 59, sign. 7 .0L)
but not on the PT (t= 0 319, df='59, ns). Further analysis -
showed that the Q condition did better than the NQ condition
.on the PPT transfer 1tems (t=6.342, ar= 59, sisn, >,01) bup
not on the PPT non-transfer 1tems (t-l 527, df= 59, ns).
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or college suBJect samples. ,
2. In study 1, significant differences in favor of Q condition
. were found on the Post-Post Test performance of 6th graders.
The same results were found in study 2 for 6th graders and
college students. Sixth graders in study 1 under the Q con~
dition performed better.___x on PPT familiar vocabulary
tranafer items. In study 2, 6th graders performed better on
on both familiar ahd new vocabulary transfer itens.under the
' Q condition. College Ss under Q eondition performed signlifi-
‘{ecantly‘better';han.NQ'condition Ss only on transfer items on
(T‘.the PPT. No differences were found in any part of the study
where Ss under tﬁe:Q condition performed better than the NQ

eondition Se on PPT'quesﬁions that were not transfer questions,

3. There were no differences between the performance of 6th

IR
; RO

grade Sa on the T and PPT wlthin either Q or NQ conditions

i

with reepect to the type of experimental eettins (1ntact class~
ot room ve{ ”lndividual" eettinge). |

,iT  e In etudy 1, there wae no effect of the number of days the

R etudy was carried out over on daily PT performanoe nor on PPT

; . .
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mental gains beyond the post training type test. The present
investigation assessed the effects of interspersed questions
(after relevant text) on the incidental learning of 6th grade
subjects over days, in intact classrooms vs. 1lndividual reading
"situations, and on a delayed test (one week). In addition,
. the effects on 6th graders and college students on the same
text passages were examined. |

With respect to both 6th graders and col;ege;students
‘the cohsisfent fesult-wés that there was no éqhefal facllitative
effect -of -interspersed questions"q(aftef relevant text material)
-.on 1né1dentéi learning. éubjecte recéivihs interspersed
Q’@ﬁéstions d1d perform better on ﬁbe delayed test (PPT),.thah
f}Esubjecis“nbt“receiviﬁg"qﬁestidns,“but thé differences\were
‘;2ientirely acoounted for by performance on 1tems having transfer
. value from 1nterspersed questions. Thnsrthe*present study
'J‘ﬂ;?fails to aupport previous studies* with respect to interspersed
l ;Tquestions (Rothkopr, 1969) and c0llege students. “In additlon,
“k:ﬁno’ mathemagenlc" errecte were observed in 6th grade subjects,‘:
L w1th respect to experimental techniques, the present

Q'ifyﬁnyegtigation (study 2) found no experimental differences

Hfsituations vs. small groups._ The small groups vere designed

to approximate a aituation 1n which 1nd1v1dual subJects worked

-
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| with 6th graders was carried out over three consecutive days
with the expectation that any experimental effects might be
‘different on day 1 than'on day 3. No differences were found
ehat could be attributed to days with respect to short term
and celayed retention (PP and PPT results). While it would
: oe unwarranted to suggest that number of days can not have
an effect in thic type of a study, none was observed in -the
- present etudy involving 3 consecutive days.
If "mathemagenic behaviors" are generated in children,
they 4o not seem to take the same form as those reported
.in young adults. In addition, the current study does not
eupportjthe findings of~previous studles regarding the faclil-
itat ive effect of inierepereed qnestions. Thls suggests that
:n\éﬂl generaiizationc of the'implications of studles of adult
'"“mathemegenic'behaviore“ to-children‘ere probably invalid.
Support ror this conclusion was round in a study simllar to
the precent one (study l) using third grade aubjects (wedsworth,"
Bedle, and Gatland, 1970).‘ No: differences between Q and NQ
conditione were found either ““F' in immediate or delayed
teeting.j CIearly» a replication or adult studies of mathe=
masenic oehaviore with aampleeuor children is required to

'5 \

to determine whether and hew mathemagenic activities interact

-
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-
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with age and other varidblee. @&gf*f‘lv“:.f‘




