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Interactive-activation as a Framework for
Understanding Morphological Processing

Marcus Taft

School of Psychology, University of New South Wales, Kensington,
Australia

A description is given of the main experiments that have been taken as
support for the view that, in reading, a prefixed word is stripped of its prefix
and lexically accessed on the basis of its stem. Since one of the most
important of those experiments had been poorly executed, a new version of
the same study is presented with results that are entirely consistent with the
previous one. However, logical problems exist with the view that says that
stems act as access codes used to gain access to the lexicon, the main ones
having to do with the fact that a prefix store is required. As a result, an
alternative model is favoured, namely, an interactive-activation model. Pre-
fixed words are represented in decomposed form in this model, but no
prelexical prefix-stripping is required. A detailed examination is made of
the manner in which this framework is able to incorporate the previous
empirical results, as well as other aspects of morphological processing.

INTRODUCTION

What I wish to present in this paper is a discussion of the evolution of my
thinking about morphological processing that has occurred over the last 20
years or so. My primary interest has centred upon words with bound stems
(i.e. stems which are not words in their own right) which, in English, are
typically prefixed words. The original framework in which 1 thought about
the issue was that of a prelexical morphological decomposition procedure
taking place prior to a search for the stem morpheme within the lexicon
(Taft & Forster, 1975). In more recent times, however, I have favoured a
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274 TAFT

Half of the real stems had a higher bigram frequency than their control
nonwords and half had a lower bigram frequency (from Mayzner &
Tresselt, 1965). Classification as a real stem was based on the ratings of 10
independent judges who were asked to rate the prefixedness of a large
corpus of words. Words with an average rating above 4 out of 7 were
classificd as prefixed, with the average rating for the 22 selected items
being 4.7.

In addition to these two sets of nonwords, 22 non-stems were selected
(c.g. TINERARY from ITINERARY, ZETTE from GAZETTE,
BORIOUS from LABORIOUS, NIPULATE from MANIPULATE,
BITUATE from HABITUATE, REER from CAREER) and these were
similarly matched on word-likeness to 22 other nonwords which did not
form the endings of any real word (e.g. GINERARY, ZOTTE,
MORIOUS, DABULATE, CATUATE, GEER). Each non-stem was
paired with the real stem on approximate length and general structure
(e.g. PECCABLE/TINERARY, TENUATE/BITUATE, NIHILATE/
NIPULATE, COCIOUS/BORIOUS). The set of non-stems was matched
overall with the set of real stems in a number of ways. Both always formed
the stressed segment of a whole word, and that was the only word in which
they occurred. The frequency of these words was approximately matched
across the real stem and non-stem items, as was the type-frequency of the
letters that were deleted to form the nonword (according to the Word-
perfect 5.1 computer word-processing software lexicon). As with the real
stems, the non-stems and their controls were matched overall on bigram
frequency.

Because both the real stems and the non-stems were very similar in
structure to their matched controls, two groups of subjects were used, each
receiving one member of any stem/control pair (e.g. either PECCABLE or
TUCCABLE, TINERARY or GINERARY). Thus each subject saw 11
items in each of the four conditions. There were 15 native English speakers
in each group. The 44 nonwords seen by each subject were interspersed
with 44 real words of similar structure (e.g. DINOSAUR, FREAK,
CAPABLE). The real words and the words from which the nonwords were
derived came from a similar frequency range.

Even with the rigorous construction of items, the results of this lexical
decision experiment upheld the conclusions drawn from the original Taft
and Forster study. The results are presented in Table 1. The interaction
between real stem versus control and non-stem versus control was signi-
ficant, both on reaction time [F(1,28) = 10.426, P < 0.01; F(1,21) =
13.868, P < 0.01] and errors [Fy(1,28) = 7.891, P < 0.01; F(1,21) = 4.786,
P < 0.05]. This interaction reflected the fact that real stems significantly
differed from control nonwords on both reaction time [F(1,28) = 14.58, P
< 0.001; Fi(1,21) = 18.58, P < 0.001] and on errors [ F,(1,28) = 23.87, P <
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TABLE 1
Lexical Decision Times (msec) and Error Rates for Nonwords
Used in the Improved Version of the Experiment Performed by
Taft and Forster (1975)

Condition Example RT Errors (%%
Real stems PECCABLE 1262
Control TUCCABLE 1120
difference 142
Non-stems TINERARY 1131 10.0
Control GINERARY 1151 79
difference =20 2.1

0.001; F(1,21) = 5.75, P < 0.05], while the non-stems did not differ at all
from their controls on either reaction time or error rates (all s < 1).

So we see that the conclusions drawn by Taft and Forster (1975) arc
confirmed with more carefully controlled stimuli. Nonwords which arc
considered to be stem morphemes are treated as being morce word-like
than those which are not, and this suggests that such stem morphemes in
some way provide automatic access to the words of which they are a part.
According to Taft and Forster, this comes about because prefixed words
are actually represented by their stem in the lexical access system. The
stem is seen as being an “‘access code”, through which one gains access to
information about the full word. In order to discover this access code
within a presented prefixed word, the prefix must be stripped off so that the
stem can be isolated.

Evidence for such a prefix-stripping procedure comes from a study by
Taft, Hambly and Kinoshita (1986), which demonstrated a delay in non-
word decisions when the nonword included a real stem, but only when the
stem was preceded by a prefix. For example, INVIVE took much longer to
respond to than INVAPE, whereas IBVIVE did not differ from IBVAPL:.
That is, the real stem VIVE was able to delay nonword decisions only
when it could be isolated via prefix stripping. IB is not a prefix, and was
therefore not stripped, so that the existence of the real stem VIVE atter
the IB had no impact on response times.

USING NONWORDS AS STIMULI

As mentioned earlier, experiments of the type mentioned so tar have been
criticised on the grounds that they examine responses to nonwords, which
might involve special strategies that arc irrclevant to no

Freading (g



276 TAFT

Henderson. 1986). While it may be true that classifying a letter string as a
nonword requires cxtra processing than classifying one as a word, it would
be unjustifiable to dismiss the difference observed between real stems and
non-stems as being the result of an artificial strategy. The fact that
PECCABLE is in some sense more word-like than TINERARY would
scem to have something to do with lexical representation rather than some
strategically manipulable retrieval mechanism. What makes PECCABLE
confusable with IMPECCABLE while TINERARY is not confusable with
ITINERARY can only be the fact that PECCABLE coincides with the
morphemic structure of IMPECCABLE, whereas TINERARY does not
coincide wtih the morphemic structure of ITINERARY.

It might be argued, though, that the realisation of this coincidence with
morphemic structure arises only after the word has been accessed. That is,
PECCABLE and TINERARY might both be able to access the respective
words of which they are a part on the basis of their orthographic similarity
to those words, but information about morphemic structure contained
within the accessed lexical entries suggests that PECCABLE is a poten-
tially acceptable structure, whereas TINERARY is not. Such a view would
hold that morphemic structure plays no role in lexical access itself.
However, if this were so, it would seem that there should be some difficulty
evidenced in responding to TINERARY compared with GINERARY,
because the former gains access to a lexical representation, whereas the
latter does not. Since there is no such difficulty, it seems that while
PECCABLE gains access to information about IMPECCABLE, TINER-
ARY does not gain access to information about ITINERARY (at least
within the time framework of the lexical decision task). It is for this reason
that the difficulties observed with real stem nonwords would seem to be
reflecting the manner in which prefixed words are structured for the
purposes of retrieval.

EXPERIMENTS USING WORDS AS STIMULI

Notwithstanding these arguments in favour of the relevance to normal
lexical processing of experiments which examine responses to nonwords,
there are other experiments which have been taken as support for the Taft
and Forster model that use words as stimuli. The content of these experi-
ments has been documented elsewhere (c.g. Taft, 1985; 1988; 1991), so 1
will only outline them bricfly here:

I. If a word can be the bound stem of a higher frequency word, it takes
longer to classify as a word than one which cannot (Taft & Forster, 1975).
For example, VENT is associated with longer lexical decision times than
the frequency-matched word COIN, where VENT is the bound stem of the
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higher frequency words INVENT and PREVENT." According to the Taft
and Forster model, this result comes about because VENT has two
representations in the access system, one for the purpose of accessing
INVENT and PREVENT, and the other for the purpose of accessing the
word VENT itself. Because the former is more common than the latter, it
is accessed first and thus interferes with access to the appropriate entry that
would allow classification as a word.

2. Lexical decision times are influenced by the frequency of the bound
stem of a prefixed word when whole word frequency is controlled (Taft,
1979a). For example, while REPROACH and DISSUADE have the same
frequency of occurrence, the stem PROACH is more common than the
stem SUADE because of the frequency of the other word which contains
that stem. That is, APPROACH is more common than PERSUADE.
Words like REPROACH are associated with faster lexical decision times
than words like DISSUADE. Such a result is consistent with the idca that
access to lexical information about a prefixed word takes place through a
representation of its stem.

3. Non-prefixed words which begin with letters that can function in
other words as a prefix (i.e. “pseudoprefixed” words like REGATTA,
DISCIPLE or PREDATION) take longer to process than non-prefixed
words like GRAFFITI, CADET or TABASCO, which do not begin with
such letters (Bergman, Hudson, & Eling, 1988; Lima, 1987; Taft, 1981).
The Taft and Forster model predicts such an outcome, since pscudo
prefixes should be inadvertently stripped off prior to access, and this will
turn out to be an inappropriate retrieval strategy for non-prefixed words.
REGATTA cannot be accessed via a representation for GATTA_ since it
is not a stem morpheme, and any attempt to do so will slow down access
times.

PROBLEMS FOR THE TAFT AND FORSTER MODEL

The idea that a prefixed word is stripped of its prefixes and the stem used as
an access code for the whole word, allows for little flexibility in processing,.
One might suppose, therefore, that such a strong theory would be readily
falsifiable. While 1 believe that there arc actually no results which have
clearly falsified it, there are certainly results which reduce ats credibility.
If the finding of Andrews (1986) were confirmed that stem frequency
effects can come and go depending on the experimental context, this would
be a major setback to the Taft and Forster position. Stem-frequency etfects
are supposed to arise from the nature of the stemrepresentation, not from

"This experiment is a formalisation of the anccdatally reported ditheulties that T observed
with the word SCRIBE.
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