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Response Familiarisation, List Length and Method 

in Paired Associate Learning 

Charles N. Cofer, Richard A. Olsen and Howard Walker 

In a previous report of this series (Cofer & Olsen, 1965), anticipation and 

recall (or study-test) methods in paired associate learning were compared. One 

experiment reported replicated the finding that the recall method produced faster 

learning than anticipation when the response terms were two-digit numbers (Battig 

& Brackett, 1961). In the other two experiments CVC-CVC pairs were used. Except 

for one condition (moderate intra-pair similarity) the recall method was only 

marginaily superior to the anticipation method, where there was any difference at 

all. Recall was superior to anticipation, however, in the moderate similarity 

intra-pair condition (one letter in common between S and R in each pair). 

superiority of recall in the case of two-digit response terms and the 
failure to find differences consistently when the responses were CVC's (for a 

review of similar findings in the literature see Cofer & Olsen, 1965, pp. 1-2) 

suggested that perhaps response integration is a necessary pre-condition for the 

superiority of the recall method. This assumes that 2-digit numbers are well- 

integrated, whereas CVC's (with less than 20% association value) are not. This 

assumption saems consistent with the discussion by Underwood & Schulz (1960) of 

response integration. Consequently, it would follow that if CVC's are given 

familiarization training, designed to integrate them, recall would be superior to 

anticipation for integrated R term CVC's as it is for 2-digit numbers. The first 
experiment reported here was designed to test this derivation. 

Goss & Nodine (1965) have reported (in their Appendix) five experiments 

on the 2 methods in paired-associate learning. In two of them similarity was a main 

variable studied, and no differences attributable to methods were found. In the 

other 3 experiments meaningfulness was studied. Where the lists were homogeneous 

for meaningfniness, Goss & Nodine report no significant differences for methods. 
With mixed lists, however, recall was superior to anticipation. 

Goss & Nodine used trigrams; the high meaningfulness items were 3-letter 

words, the lew meaningfulness items were CVC's. They manipulated meaningfulness in 

both the S and the R terms, resulting in pairs designated as H-H, H-L, L-H, and L-L, 

^ j if™1 L referrinS to hi8h and low raeaningfulness, respectively. In their 
mixed-list experiment, one list was composed of 12 pairs, 3 each of the types just 

indicated. They also used 4-item mixed lists, in each of which one-item represented 

each of the arrangements for meaningfulness indicated above. (They also combined 

4-item lists into a 12 item list in a part-whole learning procedure.) For all 

comparisons involving these mixed lists, recall was significantly superior to 
anticipation. 

It can be contended that, in these mixed list experiments, list length 

rather than the non-honogeneous character of the lists with respect to meaningful- 

ness, is the important factor. First we have the fact that the methods produced 

differences for item lists. Second, it can be argued that in the 12-item mixed 

lists, the Ss could learn the list as though it were composed of several shorter 

lists. Thus, they could learn first the 3 H-H items, then, perhaps, the 3 L-H 

icems, and so on. If this or something like it happens, then it may be that the 

factor making for superiority of recall is "functional list length", and the mean¬ 

ingfulness of the items in the longer list simply provides the basis on which the 
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-s can segregate the items into small sub-lists, 
after another. ’ learning these sub-lists one 

»hetherTî«ân0wou?dXPh.rlrnt rp0rted here ”as d«‘8ne<I to ans„.r tho <,uestlon 
necner recall would be superior to anticipation for short (i.e., 4-item! CVC-rvr 

• re-analysis of the experiment (Gofer & Olsen 1965 E*rn i 'i h- i, u ^ 

Trill T.ITT IT 1 
ten i.cÄÄ«.U^ «»s:i.t)teiatrr^11the t-2/t pai?s 

a8oreor^ “':r:r"r TbLrt„:piírorí1;ferl,rdííf^ity 
part-whole ottareav YT íat.ths f3 “ere learning the whole Hot by adopting a 

it is consiatS'Än'noil“8 SUb-U8t8 OÍ th8 "h°l8 0"« 3t 3 ‘1»3>. »ut 

Experiment 1 

Table l^H"'3??°f the ten CVC"CVC Pairs “sed by Cofer & Olsen (1965, 
lable 1, ÛXp. 2) in tneir zero similarity condition were used. 

at the f;nlsvlu¡ni!0^^mane,and f0rty female students ^ introductory psychology 
for nartlM ^r Î 3 6 Univer3ity volunteered as Ss. Point credits are given 
appearanceaPtthe ^ were assigned to conditions in order of 

males and females be in^eh’ t0 re3trictlon that numbers of 

familiarization atares be «tompUshêd. '”8,:ChÍn8 °C the ^818 °£ r88,,0nSe 

¿^ga«a^TrirnS.-stK3» 
purposef reSPOnSe lnte8ration* and oSrp^cedurl^wfbeHeîeî^ccompîÎsÎedbïhÎs 

6 sec EsCsn!n!r^ T Preafcnted to each s °n each familiarization trial for 

stelle* t aP L again U^rthen E ^ 8°’ ^ finaUy S Wr°te lfc out and and 
40 sec written frf! if Presentatioa the entire list, S „as given a 
tation*(on fstnil ^ f0r the CVC’S- Flve di«arent orders of presen! 
Each°trial JnT.r “em?ry drum> were aaad during the familiarization trials. 
were contint întU S h'd" eVentS1just indicated (including free recall). Trials 
recall te,!!? î Î correctly recalled 7 of the 8 CVC's on any two free 

basis of the number ofTtri Is trla^S ^38 Siven). Matching was accomplished on the 
correct resnonsoa! required to reach the criterion of 7 out of 8 
correct responses on any two trials of familiarization training. 

of the !íther t0 anti^Pation or recall for P-A learning 
first trial undpr h m C aFter the response CVC’s had been familiarized. The 

presentid and S s^M d^î ^w”8; 8 trial on which the pairs worn 
S sneUad J T J T“ T thC S and 8 Ce™- In anticipation trials, 
tha pair appearad spellad boih't“' Stte”ptCd t0 spS!U the taspon-a tarm and whan 
recall. Th!re was l 4 ^ mS‘ $ spelled the terms in a similar fashion for 
anticipation Telmino t " 4;Sec'/ate wlth a 16 sec. inter-trial interval for 
been ru! fÍvp 8 ^ontlnued to one perfect trial or until 30 trials had 

présentât ion ^of the tl? /11 °f P3irS and °f Stimuli were used* Between 
info i j ^ L P lrS and the stimuius series in recall there was a 16-sec 
the Pre9?ntatl0a of the atimuli and the next presentation'of 

nntlcînltloî an/to (Po'8'-' TT T* "er8 40 Ss “sie, 20 famala) undar 
anticipation and 40 (20 ma.a and 20 finale) under recall. Mataríais ware presented 
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by means of a Stowe memory drum. 

Results 

.«b-groSb<L ™í°n.í!in¡¡ r£vf triai;an<i errora to .«h 

s ïiïÏT-rlS-ria ^ » 

»»« clbÍ.1d"orltÍ“rtwner!hM.,0í.,,t!r0r*i ;üe nu"ber o£ er™" for the t„o 
«ale, the «In ‘í“““1 <,8-°3 and 75-‘°). For 
io, female, thl, l. allf ZlV.ll W) a"d 4'3> ^ 

f«tli.îî,“î» oî C0,W °f thIa «F”!»“'. ™,pon,e 
and recall methods. This conclusion does6*11, n a ddFference between anticipation 
response inteeration cMí / . »“PPOtt the hypothesis that it Is 
2-d?glt relíISI tlimll *’ ^ 8uPerlority of recall for list, with 

Experiment 2 

The h^hlîîI.TLml.d^ÎI'TnSi™ “ USed ""dat the ^°*‘- 
to anticipation with short lists. 10 ’ uas thae reca11 "““l1! be superior 

4-items!7ÍSÍ?íf-8.IÍ"aa:íta"J1““ "e",“de “P »y randomly choosing sets of 

9 random orders „^““"ollmon!! ^ ^ “ed £“ 

15 for SÜ^fiod!0 líérl^ír^^L^ir.rí“ ‘ï ErrlMent '• ”ace “P1^". 
worked under anticipation, 7 under recall. 5 Sa’ Spllt S° tha 8 ““les 

for lisr?!^'^?!!','0' ‘ï* eí£ml,Utlon of taaponse familiarisation and 

EsperímlnJ Î? iuLlUtí”: ^ , 
were combined for the lists, as the «thods variable % Wy T.VlW 

10.93 arai; recall^as nV “Îhïs'^î»'0 "“‘V “nder — 

.TT“!«! Äita« 

Híff t^e directioo opposite to prediction. Cr* a two-tailed test thp 

—- -- Âíi-t-ífi^“-.^« í£ £a 
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direction.) 

As studied here, then, reduction of list length does not produce an advan¬ 
tage for the recall method. 

Discussion 

The results reported here offer no support for the two factors advanced as 

perhaps being responsible for the advantage of the recall method, where it occurs. 

lltr rJl are "8P°nse integration and list length. (It is noteworthy, how- 
cvr rví response familiarization is associated with the fact than an 8 item 

12 33 trlUl ^00k ¿ö*83 trlal8 t0 learn for both methods combined, as compared to 

«o 1 f0r. h® A:ltem liat «ithout familiarization, i.e., about 50¾ more 
trials were required though list length was doubled.) 

anticinaMftíaCtTÍ?maKnS that sometioes reca11 does produce faster learning than 
! has occurred when 2-digit responses and mixed lists in which 

rrLn nf e8S íby U8i"8 words and cvc’8) «ere used. In addition, Battig, 

some of thl i?™!9 3> IV) íound reca11 to be superior over 5 lists in which 
From fho ems were words and some were not and some of the lists were mixed. 

!ord non !!T ’ ï ® ?0t Posaible to tell whether the advantage was due to the 

foï recall witírr 1¡!Í faCt0rs- Battl8 and Wu (1965) have found an advantage 

»er. mixed ÏÔÎ . gîv^’îlet ""” * “llied-llst exPer^menc 1» which the 2 methods 

Pre8enboPi“i- 18 that lists with 2-digit responses and list mixed for 
eaningfulness or for method show an advantage for recall. What the specific 

eviSr eS and h0W ^ 0perates in favor of reca11 is not at all clear from available 

Summary 

Recall and anticipation methods for paired-associate learning were compared 

we^ atudípí Vne effecta of «»Pouse familiarization or integration 

f^miHprîr ^ * effects of reducing list length. Neither response 

under tíe Methods " ^ Pr0d,,Ced dlfferencea ln ïea«i»8 «tes 
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Table 1 

Mean Trials and Errors to Criterion in Experiment 1 

Males 

Females 

Both 

Anticipation 

Trials Errors 

20.30 82.90 

18,65 73.15 

19.48 78.03 

Recall 

Trials Errors 

16.85 72.15 

19.50 86.05 

18.18 79.10 
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