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369-375. Nov. 1977. 
Students' onrcre<t< on particular mathematic< topics. 8 115-122. Mar. 1917 
Teachers'. pnncop:tl~'. and uni-.r<oty facuhoe<' "e"'' of mathematics le.rmn(l. and on<rructoon a< mca<urcd b) .o mathematic< 

onventol) If• 132-344. No, , 1917 

COLLrGE MATHEMATICS 
Com~rati•c ctTcctl\enc« of three sequence< or move< for tcaching cun1unct1\e •nd relational marhematocal conccpr< 10 

college studenls 8· 33-47, Jan 1977. 
The ditTcrencc on level of anxiert in undergrnduare mtllhemato<'S and nonrnuthemallcs maJOr< 8· 48-~6. Ja n 1977 
Effect of inre r<pc«ed que\! ions on learning from mathematic•tl te't 7· 172-175. Ma) 1976 
The etTects of hl\tor) of mathematoc< on allotudes toward mathrmarics of coll<{l< al~ebra <tudent< .~ ~7-61. J.on 1977 
The onflurnce of an advanced or~an11er on r-.o t)pe< ofonstrucuunal unn~ about finne ~cometn" 7 82-86. M.~r 197ft 
The onfluence of rwo t)pc' o f adv,onced or~un11ers on an instrucuonal un11 about fin11e ~roups. 7: 87-91. Mar 1976. 
Mca<urin~ the etTectivene« of u'ing <lide·tape lessons in teachong basic al~ebra to mnthem:otoca lly do<.odvanla!!ed <rudent< 

ISJ- 191. Ma) 1976 

COM PUT A riONA l ALGORIT HMS 
A comparison of two methods of colu mn addnion. 7 145-154. May 1976 
A compJnson of t"'o methods of column addotion for pupil< at three @JJde le•el; II 376-37~. Nov 1977 

CONCEPT FORMATION 
Elemenwl grouping< help children perce.-e cardinahty· A two·phase re<c.rch stud) 8 IRI-19.3. Ma} 1977 
Recent cooperall•e rcscJrch concernongthe acquosouon of <pato3l and geometnc concept< II 317-320 Jul~ 1917 
A test "'''h sc:lectrd topolngocal prop<rll« of l'iaget'< h)poth<'" concernong the 'Paloal repre<enrauon of the "'un~ child 

16-)S. Jan 1976. 

CONSERVATION (CONCfPTl 
R<latoon< amon!! Poa2ctoan groupong structures A traonong study 7: 308-314. Nov 1976 
Verbul•nonverbdl conservution and pnm:ory rnathemuiiCS. 7 31~-320. Nov 1976. 

ELE\I ['ITARY SCHOOL MATIIE:\tATICS 
An anai)<LS of choldren's v.nnen ;olutoons to "ord probltms. 7 106-112. Mar. 1976 
Ccrtaon <chool and pupol characteri<IIC. and ma thematics test results on W1sconson. /1· 223-227. May 1977 
The introduction of mathematic< thrnugh measurement or throu~h sc:ttheor) : A compamon 7· 2'19-.107. Nm 1976 
" e" math" omplemenlllliOn: A look insode the cla.sroom 8 JH-331. 'lo• 1971 
Research on mathematiC< cducatoon reported on 1975 7 193-2~7. Jul) 1976 
Re>e.orch on marhematoc' educ:uoon reported '" 1976. 8: 242-3 16. July 1977. 
Student<' intere<t< in p;orticu lar mathematic< topics. 8· 115-122. Mar. 1977 

I:RROR PA TTER'S 
An an.o lysos of chold rcn'• "riuen <Oiuuons to word problems. 7· 106- 11 2. Mar. 1976 
A search ror rcadong doll1culties umon@ erred word problem< 8 227-230. May 1977 
Sror) problems Mcr<l) conru<'"~ or do,..nro,ht befuddlon{!7 7 290-298 Nov. 197(> 

I RACTIONS 
An •nai)Sis of the fraction concept in to a hocrarCh) or ~elected <ubconccpt< and rhc tr.ring or the hierarchot-al dcpendencoc' 

13 1 -1 4~. Ma) 1976. 
An ontraconcept anal)<i> of r.nional number addition A 'alodauon study 8 7-16. Jan. 1977 

GAMES 
The etTect of on<tructional ,am•ntt on absc:nteeosm; The first ~rep. 7· 113-128. Mar 1976. 

GEOMHRY 
An llnai)SIS of 'orne of Piaget'< topologocal tasks from a mathemaucal poonr of \lev. 7· 8-24. Jan 1976. 
Cogmu•e cmphn<os of gcometr) reacher<' que<tions. 7: 159-263. Nov. 1976. 
The efTects of hi<tory of ma thcm:ot ics on a ltitudes toward mathematic; of college al~ebru <tudents. 8 ~7-61. J:on 1'177 
The ctTects of two merhod< ofpresentin~ a pedagogical model ro prescrvoce reachers 8 107-114. MJr 1977 
Elemcnrar} and m1ddle 1chool choldren' comprehen<oon of l udodean trJn<formJtoons 7 40-52. J~n 197~ 
An c.perimental StUd) or the etTeCII\•eness or a formal versus an informal pre<entallon of 3 gcnrral heurosuc proct\' on 

problem solving on tenrh·gradc geometry. 7: 59-64. Jan . 1976 
The influence of an ad• anced organ11er on t"o type> of instructoonal units about finote gcometrocs 7 82-86. M:or 1976 
lnquor) <tratcg). cogmtl\t <l)le. and mathemaucs achtevement. 8· 132-143. Mar 1917 
Models and arphcauon< JS ad•anced organl1ers. 7· 75-81. Mar 1976 
Proces<cs invol•cd in mathematical problem solving. 8: 163-180. May 1977 
Recent cooperati ve research con<l:rning thc acquisition of spaual and geometric concept\ 8 311-320. Jul> 1977 
The rclauonshoJl bet,.cen mathemali<'S achte\ement and spatial abolitoes amon~ elemcntaf) 1chool cboldren 8 211-115. Mat 

1977 
The relati\'t etTectovcne« of four st raregics for teaching algebraic ond geometric di>JUnctive concept< und for teuching onclu11ve 

und e.clusive disjunctive concept<. 7: 92- 105. Mar. 1976. 
A test " ith selecred topolo~icalpropertoes of Poagct'~ htpotheso< conccrnong the <paual repre<entauon of the )Dun~ chold 7 

26-38. Jan 1976 

INSTRUCTION (see al<o Teachon~ Methnd<) 
The effect~ of on<tructoon on length relation< on lhe qualitatl\e seriatoon bchav1or of fiN· and >econd·gradt choldrcn fl 

145- 147. Mar 1917 
Rerroactive interference of similar method< ro teach trunslatoon of base ~vstem< 1n mathematic<. 7· 176-182. May 1976 

INTER,\ CTIO 
lntcmcllon ber"een srrucrure or tntcllecr factors and two methods of pre<cnung concepts or logoc. 8· )79-381. Nov. 1977 
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LEARNING 
An analysis of the fraction concept inlo" hierarchy of selected subconcepts and the testing or the hierarchic~! dependencies. 7· 

13 1-144. May 1976. 
The developmen t of the conc<:pt of a standatd unit of me•sure in young children. 7: 53-58. Jan. 1976. 
The effects or guided discovery and individualized instructional packages on initial learning. transfer. and retention in ~ccoud-

vear algebni. 8: 359-368. Nov. 1977. 
Inquiry strateg). cognitive style, and mathematics achievement. 8· 132- 143. Mar. 1977. 
An mtraconcept analysis of r:nional number addition: A validation study. 8: 7-16. Jun. 1977. 
Retroactive interference of simi la r methods to teach translation of base systems in mathematics. 7: 176-182. Ma) 1976. 

LOGIC 
Comparative effectiveness of three sequences or moves for teaching conjunctive and relational mathematical concepts to 

college Students. 8: 33-47. Jan . 1977. 
Conjunctive in terpretations of logica l connectives: Replication of results using a new type of task. 8: 231-BJ. May 1977. 
The effects of instruction in sentential h>gic on selected abi lities of second· and third-grade children. 8: 88-96. Mar. 1977. 
Interact ion between st ructure of intellect factors and two methods of presenting concepts of logic. 8: J79-J81. Nov. 1977. 
The interpretation of <lutements in standard logica l form by prcservicc elementary teachers. 8: 123- 13 1. Mar 1977. 

MANIPULATI VE MATER IALS 
Investigative leaching of mathema tics and its effect on the cl:•ssroom learning environment. 8: 145-358. No''· 1977. 

MEASU REMENT 
The development of the concept of a standard unit of measure in young children , 7: 53-'58. Jan. 1976. 
The effects of instruction on length relations on the qualitative seriation behavior or lirst· and second-grade children R· 

145- 147. Mar. 1977. 
The introduction of mathematics through measu rement or through set theory: A comparison. 7: 299- J07. Nov. 1976. 

MODELS (RESEA RCH) 
An analysis or some of Piagel's topologica l tasks from a mathematical point of view. 7: 8-24. Jan . 1976. 
A note on the power of stulistical tests . 8: 385-389. Nov. 1977. 
Recent cooperative research concerning the acq uisition of spatial <•nd geometric concepts. 8: J 17-320. July 1977. 
The second international survey of mathematics achievement: A case for U.S. participation 8· 77-81. Jan . 1977. 
A useful statistical technique for replication studies. 8: 74- 77. Jan . 1977. 

MUL TI PLICATION·DIVISION 
Factor< associa ted wit h third· and fourth·gradt children's performance in solving multiplication and division sentences. 7· 

155-171. May 1976. 

NUMBER CONCEPTS AND SYSTEMS 
Elemental groupings help children perceive cardinality: A two·phusc research st udy. 8: 181-193. May 1977. 
The introduction of mathematics through measurement or through set theory: A comparison. 7: 299-307. Noo . 1976. 
Number pauerns: Discovery versus reception learning. 8: 83-87. Mar. 1977. 
Retroactive interference of similar methods tO leach translation of base systems in mathematics. 7: 176- 182. May 1976. 

PIAGETIA RESEA RCH 
An analysis of some or Piaget's topological tasks from a mathematical point of view. 7: 8-24. Jan . 1976. 
The effects of instruction on length relations on the qualita tive seriatiOn behavior of first- and second·gradc children . 8: 

145- 147. Ma r. 1977. 
Elementary and middle school children's comprehension of Euclidean transformntions. 7: 40-52. Jan. 1976. 
The development of the concept of a standa rd unit of measure in young child ren. 7: 53-58. Jan. 1976. 
Relations among Piagetian ~rouping structures: A training study. 7: 308-314. Nov. 1976. 
A test wi th selected topolog•cal properties of PiaJ!.el's hypothesis concerning the spatial representation of the young child. 1-

26-38. Jan. 1976. 
Verbal·nonvcrba l conservation and primary mathematics. 1: J 15-320. Nov. 1976. 

PROBLEM SOLVING 
An analysis of children's" riuen solu tions to word problems. 7: 106- 11 2, Mar. 1976. 
The effects of three instructional strategies on problem·solving behaviors in secondary school mathematics. 7: 264-275. Nov. 

1976. 
An expet~mental study of the cffectivene.\S of a forma l versus an informal prcsontation of a general heuristic proce.ss on 

problem solving in tenth-grade geometr) . 7: 59-64. Jan . 1976. 
Processes involved in mathematical problem solving. 8: 163-180. May 1977. 
Response to Kulm's critique. 8: 155- 156. Mar. 1977. 
A search for reading difficult ies arnon~ erred word problems. 8: 227-230. May 1977. 
Story problems: Merely confusing or downright befuddl ing~ 7: 290- 298. Nov. 1976. 
Teach111g problem·solvin!! heu ristics: A critique of two studies. 8: 153-155. Mar 1977 
Teachin!! problem·solving heu ristics: A response. 8: 156-159. Mar. 1977. 

PROOF 
The relative effectiveness of three geometric proof construction strategies. 8: 62-67. Jan . 1977 

READ ING 
A search for reading dillicul ties among erred word problems. 8: 227-230. May 1971 

RESEARCH MET HODOLOGY 
A note on the power of statistical tests. 8: 385-389. Nov. 1977. 
The place of William A. Brownell in maihema tics educatio.n. 8: 382- 385, Nov. 1977. 
Reactions to the third international congress on m:uhemaucal educahon. 8: 134-236. May 1971. 
Research implications and questions from the year 04 NA EP mathematics assessment. 7· 327-336. Nov 1976, 
Response to Kulm's critique. 8: 155-156. Mar. 1977. 
Teaching problem·solving heuristics: A critique of two studies. 8: 153-155. Mar. 1977 
Teaching problem-solving heurisiics: A response. 8: 156-159. Mar. 1977. 
A useful stutistical technique for replication studies. 8: 74-77. Jun . 1971. 
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RESE.\RCII REVI[\\ S 
An •nnotated b•blio~raph1 of research on -.clf-pa""d mathematic- tn"ructtan (1965-19761 X 144-l-15. Mar 1977 
1\n mtcrprctation of advaitccd orr.an11e" 7 69-74. M.tr 1976 
The pl.tce •>f Wilham A. llrn\\nell 1n mathcrn:uic> education. II JH2-38S. N<:w 1977 
Re,carch on mathemat iC\ educat ion reported 111 1975. 7· 19J-257. July 1976 
Rc<earch on mathematic' education reported in 1976. 8· 242-116. July 1977 

'ilCOI\01\RY SCIIOOL \1ATH£"v1ATICS 
The ciTe<t< of three tn<tructtonal strat~tc< on problcm-<olvtn~ beha.,ors •n «."<.ondar) school m•thcmatiC\ 7 21i4-275, Nov 

1976 
Research <ln mathematic< education reported tn 1975 7· 193-257. July 1976 
Re<carch on mathema11c' educ:nion reported in 1976. 8• 242-3 16. July 1977 

SEQUlNCING 
An anal)'" of the fraction concept onto a hocrarch) of >elected <ubconccph and the test in~ of the h•crarchu:al dcpendcncte<. 7 

131- 144. Ma} 1976 

STUDENT CIIARACTERISTICS 
Cer1a1n <chool and pupil charttctcristic> and mathematic> tc<l rc<ulls in W"con<in 8: 22J-227. May 1977. 
The doiTerence in level or anxoct) in undtrjlrllduate ma thcm.ttic' .tnd nonmathematic' maJOr, 8 48-56. J•n 1977 
Factors .t-.ocoatcd with lhord- and fourth-~rade choldren'< rerforonance tn \Oivon~ multorlicatoon and dt't,oon <entences 

155-171, Ma} 1976 
Relatlon~hop< bct\\ctn 'cle.ted teacher hcha"o" of prcal~ebra teacher< and <elected charactcmhcs of thcor ,tuden" II 

J69-.l75, 1\o• 1977 

TEI\C II [R BLIIA VIORS 
Relatlon,hips hct,.cen <elected teacher behavoors of prcal~ebra teacher< and 'elected <h.oractcmtie< of theor \ludell!<. R· 

369-375. No• 1977 
An C\31Uatlon of the mathematiCS-methOd\ ('rO~ram tn\·Oh onF the SIUd) or tea.:htn~ charaCtemliC< and pU(IOI achoe•ement on 

mathem.111c< 8 11-25. J,,n 1977. 
The eiTctt\ of t\\0 method< of rrcsenton~ J pedaFogical model to preservoce teachers . 8 107- 114. Mar. 1977 
Aspect< of teacher d"couf\e .tnd student a.:hoevement on mathematics 8 195- 204. Ma) 1977 
Mat hematics presentation u; a function ot co~nnive/per<onalo ty vu riablu 8· 205-210. Ma} 1'>77 

11::1\CHER C HARACTERISTICS 
Aspect< or teacher doscour<e and student JChOC\Cment on mathematiCS 8 195-2().1. '-'I a• 1977 
Begle re\l<lled: Teacher kno,.ledge and <tudent achie,cmcnttn •IFebra. 8 216-222. \(a) 1977 
Cognlll'e emphaSIS or geometr} teache"· quc<llon<. 7 159- 26J. 'lov. 1976 
An evaluatoon or the mathematics-method< program onvohon~ the <tUd) or teach on~ charactcmtlc< and pupol uchoe•cment '" 

mathemati<'S. 8 : 17-25. Jan 1977. 
Mathema tics presentatoon ~"a function o f cognouve/ pef\onu lity variable; . /:/: 205- 210. May 1977 
" New math" omplemcntatlon A look insodt the clas"oom. 8 323-331. No• 1971 
Teacher<'. principals'. and universit) facultoc<' viev.s or mathematics learnong ilnd on<tructlon J< mca<ured by .o mathemallc< 

onventM) 8· JJ2-344. ·ov 1977 

TEI\CH£ R TRAINI'<G 
Comparatl•e eiTects of three <equence< of mo\e< for teachontt selected mathematical concept' 10 coll~e student< 7· 276-189. 

Nov. 1976 
Conjunctive interpretation' o f logical conncctoves· Replicatoon of result< u<ing a ne" type of la<k 8: 231-23J. Ma) 1977 
The eiTect< or t"O method< of pre;enllng d pedagogocal model to presen ICC teacher<. 8. 107- 114. Mar 1971 
The clementar) school a<" trammg laborator) and II< eiTecl on lov. -achoe\·tn~t <1\th grader> II 97-106. o\lur 1977 
An e'aluJtoon of the mathemattcs-rnethod< prol!ram tnvolvon~ the stud) of teachonl' charactcmuc' and rupol achoe<ernenton 

mathematic< 8: 17-25. Jan 1977 
The onterpretatlon or statements in stand.Hd logtcal form b)' preservice elcmentar) teache" 8 123-IJ I, Mar 1'171. 
lnvc;to!tatl\e teachong or mathematic. and'" tiTect on the clrt<sroom lcarnon~t environment 8: H5-358. Nov. 1977 
MathematiCS presentut10n u< a function of cognitivc/ pe"on:tlity variables. 8: 20$-2 10. May 1977. 
Number pattern< Discover) vcr<us rcceptoon le.trnintt 8 ~J-K7. Mar. 1977 
Reactoon< to the thtrd ontcrnat•onal congrcs' on mathematocal education. 8 1~~-236, Ma) 1977 
Use and recall of ad•ao1.~ orttani7ers •n mathematic<> '"'tructton 7· 321-324 No' 1976 

TEACHING \1 ETHODS 
An annotated bibliography of resea rch on « If-paced ma thematiC< on<truct oon (1965-1976) iJ 144- 1~5. Mar 1977 
Cottnot ive emphasis or jl.toonctry teachers' questions. 7· 259- 263. Nov. 1976. 
Comparative eiTectivcncss of three ~equcnc« of move; for tenching conjunctove and relat111n:ol mnlhematlcal concep" to 

collej!e <tudcnts iJ J)-47. Jo~n . 1977 
Comparatl\e etfects or three <equence< or mO\CS for teath•ns <ele<:ted malhcmatocal conccph l(l college >tudents 7 276-289. 

No• 1976 
EITect of onte .. persed ~UC\IIOn\ on learnon~ from mathematoc.tl le\t 7· I n-115, Ma) 1976 
The eiTect~ of guoded do<covcr) and indov~t.lu.thled onstructoonal package< on onotoa l learn ong. tr.tn;fer. and retcnt11ln in <ccond

}ear a lgebra . 8: 359- .16H. Nov 1977 
The crrect< o f instruction in ICntential logoc nn selected abilities or second- and thord-grudc chold rcn. 8: 88-96. M.tr 1977 
The ciTects of three instructional ~tratcgic' on problem-solvin!! behaviors on secondary school mathematic-. 7 21>4-275, Nov 

1976 
The elementar~ school a\ a traonong laboutor} and'" errecl un lo,.-achoe'lng Sl\th grade" 1:1 97- Hl6. \1ar 1977 
An ••renm<ntal StUd} of lh< eiTectl'tne<< of a formal \Cf\U\ an informal rresentation or a general heurh!OC prot<<> on 

problem <ohmg on tenth-grade tteometr) 7 59-64. Jan 1976 
ln-.,tlgall\e teaching of mathematics and II\ eiTect on the cla,<room ler.rnong en,·oronment 8· ~45-358. No' 1977 
Measuriug the ciTectivertc>< of using •lidc-wpe le<son; in tcachong h:tsic algebra to mathematlcnlly di<advantaged 'tudent<. 7: 

IKJ- 192. Ma)' 1976. 
" e" math" implementation A look in<odc the clas<room 8 JD-331. No1 1977 

umhcr pauerns Do..covcr~ •er<us reception lt.~rnin~t 8 ~J-K7. \l ar. 1977 
The r<IJII\C eiTecti<enes< or four Slrategoe' for teaching alpehraoc and 2COmetro, dt>IUn~the COOl.""" and for teathonR ondllSI\C 

and e\clus"e di,Junctove concep" 7 n - 105. Mar 1976 • 
Stor) rrol'tlem' Mere!) confu<ong or do" nroght befuddlon~' 7 290-298. N<" 1976. 
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Trsn 
hnncnlJ·Shcrnl.tn nl:llh<nlJ liC\ JIIIIUdc' 'CJie, lmtrument\ dc" gncd IO nlCJ\Ure aUitudC\ IOI'J rd I he learnong or n1JiheR1JI• 

I<"' tn rcmulc, ilnd male\ 7 J!4- .l26. ' "' 1976 
Rc,far'h emplu;.llann~ and que''"'"' I ram the ~C'Jr 04 ~ \tP m.•thcmJtu::' 4''C''mtnt 7 -'11- '16. '-o' 197h 

TRA'ISIT R 0 1 TR \1"1\G 
Rci J inm' ,tmnnJ! P1. t~c:u.w grf1Uj'\u1p \trw.:turc"~ \ tr.un1ng \IUd\ 7 'OX -.114. No\ t97f, 

3 VOLUMES OF A BIBLIOGRAPHY OF 

RECREATIONAL MATHEMATICS 
Whether you are an amateur or a professional , the three volumes of A BIBLIOGRAPHY 
OF RECREATIONAL MATHEMATICS by William LSchaaf will serve you well. The NCTM 
has published these three books to keep up with the steadily proliferating literature of 
recreational mathematics and to provide comprehensive coverage of the amazing 
number of resources on the field. 

---· ·- ---- .. 

Volume 1, first published almost 
20 years .ago. has been twice re
vised and updated. It includes 
listings of books from the early 
twentieth century through more 
recent times. There are five chap
ters on various topics such as 
arithmetic and algebraic recrea
tions, famous problems of antiq
uity, and so forth. 1970, 148 pp. 

National Council 
of Teachers 

of Mathematics 
1906 Association Drive 
Reston. Virginia 22091 

Volume 2 lists the best of the 
literature up to 1970. It contains 
none of the material in the first 
volume but generally follows it in 
format, so that consulting both 
volumes regarding a certain topic 
may be relatively easy. It includes 
many references to "specialized" 
books on a single topic- mazes. 
tangrams. dissections. and the 
like. 1970, 191 pp. 

Volume 3 is more than an up
dating of the previous monographs. 
Two new sections on classroom 
games and recreational activities 
have been added. and these will 
no doubt appeal specially to 
teachers. This volume also features 
a chronological synopsis of Martin 
Gardner's popular column in 
Scientific American and a glossary 
of terms related to recreational 
mathematics.1973.187 pp. 

-----------------------------------
Please send me the following volumes of A BIBLIOGRAPHY OF 
RECREATIONAL MAlltEMATICS: 

Quantity Title 

Volume 1 

Volume 2 

Volume 3 

Each 

$6.50 ($5.85.) 

$6.50 ($5.85.) 

$6.50 ($5.85 . ) 

Total 

0 Remittance enclosed 0 B1ll me ·Special pnce I Of NCTM members 
All orders totaling S20 or less must be ac· 
companoed by fulf payment in 0. S. currency 
or equivalent Make checks payable to the Name--------------------
NCTM. Shoppong and handling charges will 
be added to all billed orders. 

An annotaled listing of NCTM publications 
is free on request 

Address ______________ City ___ _ 

State or province ___________ _..IP cod"------
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