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ADDRESS FOR CORRESPONDENCE ˚ Akademi University, Turku FIN-20500, Finland. Marja Portin, Department of Psychology, Abo E-mail: [email protected] ABSTRACT This study investigated the recognition of Swedish inflected nouns in two participant groups. Both groups were Finnish-speaking late learners of Swedish, but the groups differed in regard to their Swedish language proficiency. In a visual lexical decision task, inflected Swedish nouns from three frequency ranges were contrasted with corresponding monomorphemic nouns. The reaction times and error rates suggested morphological decomposition for low-frequency inflected words. Yet, both medium- and high-frequency inflected words appeared to possess full-form representations. Despite an overall advantage for the more proficient participants, this pattern was present in both groups. The results indicate that even late exposure to a language can yield such input representations for morphologically complex words that are typical of native speakers.



The acquisition of a native language in natural informal settings takes place within a relatively short period in childhood. In contrast, late learning of a new language provides a different challenge for an individual, because the conditions that promote holistic language acquisition often are no longer present or possible. The late language learner probably relies more on linguistic awareness and cognitive processes such as analytical thinking, reasoning, as well as various learning strategies (for a review, see, Harley & Wang, 1997). However, the notion of a critical period for language acquisition should not be overly emphasized because older children and adults are also able to learn new languages and can achieve high levels of proficiency. However, it seems that the acquisition of certain aspects of language such as phonology and syntax are more difficult for late learners (Johnson & Newport, 1989; Mayo, Florentine, & Buus, 1997; Yeni-Komshian, Flege, & Liu, 2000). It is also possible that the acquisition of receptive language skills in L2 differs from the acquisition of language production skills. Vocabulary acquisition is a key element in foreign language learning. Part and parcel of word learning is the acquisition of the morphological structure of words. Morphemes, the smallest meaning bearing units in a language, carry crucial semantic-syntactic information. How do late learners acquire morphologically complex words1 and how are inflected words in second language (L2) © 2007 Cambridge University Press 0142-7164/07 $12.00
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processed by adult speakers? Studies on processing of L2 morphology have often considered the possible transfer effect from the first language (L1) to the L2 (Durguno˘glu & Hancin, 1992; Hancin-Bhatt & Nagy, 1994; Lowie, 2000; Tyler & Nagy, 1989), but experimental psycholinguistic evidence concerning online morphological processing in L2 is scarce. This study addresses the recognition of inflected nouns in late learners of Swedish to find out whether their lexical processing differs from that of native speakers. It is generally presumed that we have two alternative ways to recognize morphologically complex words. First, word forms can be accessed and recognized via the mental representations of their constituent morphemes. This is the so-called decomposition route, which is slower and more error-prone but spares storage space in long-term memory (e.g., Taft, 1994; Taft & Forster, 1975). Second, morphologically complex words can be accessed and recognized via mental representations that correspond to whole word forms. This is the so-called full-form route, which is faster but requires more storage space (e.g., Butterworth, 1983). More recent models of morphological processing maneuver between these two opposing principles and emphasize the role of psycholinguistic factors such as affix properties, word formation patterns, and lexical frequency in the choice of processing routes for a morphologically complex word (Caramazza, Laudanna, & Romani, 1988; Frauenfelder & Schreuder, 1992; Niemi, Laine, & Tuominen, 1994; Schreuder & Baayen, 1995; for a review, see Bertram, 2000). The lexical decision task is one of the main experimental methods in the study of lexical processing. In this task the participants have to decide whether the presented letter or phoneme string is an existing word or not. The speed and accuracy of this decision varies systematically between lexical items and is considered to reflect the way these words are represented and accessed in the mental lexicon. The employment of the two morphological processing routes (decomposition vs. full-form access) can be studied with lexical decision task by, for example, contrasting inflected words and monomorphemic words (e.g., Lehtonen & Laine, 2003; Lehtonen, Niska, Wande, Niemi, & Laine, 2006). The two word groups should be carefully matched for all major nonmorphological factors that are assumed to have an effect on the speed of word recognition. If the inflected words exhibit a processing load, that is, elicit longer reaction times and more errors than the matched monomorphemic control words, it is generally concluded that the inflected words have undergone morphological decomposition during recognition. If, in contrast, the reaction times and error rates do not differ between the two word types, it is generally assumed that recognition of inflected words has occurred via full-form representations. However, one should note that this lexical decision design does not provide the means for refuting the possibility that morphological decomposition is always applied for inflected words but that its speed and accuracy can vary considerably. Moreover, as with any chronometric measure, the evidence on the underlying mental architecture is, of course, indirect. Therefore, it is important to note that the experimental evidence for the two hypothesized morphological processing routes is not based on the above-mentioned lexical decision tasks only. In addition, other experimental designs with lexical decision have been used, such as manipulating stem and surface frequency separately or studying stem priming. The processing cost for the inflected words has
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also been observed with other techniques tapping the perception and production of single words both with normal participants and aphasic patients (see, e.g., Ahls´en, 1994; Bertram, Schreuder, & Baayen, 2000; Clahsen, Hadler, & Weyerts, 2004; Hy¨on¨a, Laine, & Niemi, 1995; Laine, Niemi, Koivuselk¨a-Sallinen, Ahls´en, & Hy¨on¨a, 1994). Word frequency is one of the main factors that affects the speed of word recognition. High-frequency words are in general processed faster than low-frequency words, and this has been observed both with morphologically simple and complex words (e.g., Gardner, Rothkopf, Lapan, & Lafferty, 1987; Taft, 1979). It is also assumed that word frequency influences the selection of the processing route. Pinker (1999, p. 138) suggested that high-frequency regular inflected words may be coded into long-term memory as whole units. Thus, high-frequency inflected words would be accessed and recognized via the faster full-form route. Evidence for this argument was found by Alegre and Gordon (1999), who studied visual lexical decision performance in English-speaking individuals. They found that full-form representations start to develop for morphologically complex words when surface frequency of the word is higher than 6 occurrences per million. Lehtonen et al. (2006) obtained similar results in Swedish: Native monolingual speakers showed a processing cost indicative of the use of the decomposition route with low-frequency inflected nouns that had a surface frequency range of 0.04– 4.09 per million. Conversely, medium-frequency inflected words with a surface frequency range of 8.8–38.9 per million appeared to be processed via the full-form route. The authors conclude that their results are in line with Alegre and Gordon (1999), although the exact frequency value at which full-form representations start to develop for native speakers of Swedish remains uncertain. In addition to lexical frequency, the morphological richness of a language is a potentially important factor in the organization of the mental lexicon (Hankamer, 1989). Finnish, for example, is a non-Indo-European language that uses morphology to a far greater extent than most of the other languages that have been explored in psycholinguistic research. A Finnish noun can have as many as 2000 inflectional forms (Karlsson, 1983), whereas Swedish, a Germanic language, includes only eight possible forms of each noun. Given the morphological richness of the Finnish language, it is not surprising that Finnish inflected nouns are apparently processed via the decomposition route more often than in morphologically limited languages like Swedish and English. Lehtonen and Laine (2003) found that Finnish monolinguals employed the decomposition route even for recognition of medium-frequency inflected nouns that had an average surface frequency range of 8.77–36.4 per million. Along with the psycholinguistic factors, the language background of the participants can affect the word recognition process. Word token counts from lexical corpora provide a general measure of the frequency of lexical items in a language, but individuals’ actual exposures to a language vary considerably. In this respect, late learners of a language form an interesting group. Due to their late learning they have received less language exposure compared to native speakers. However, it is impossible to determine each individual’s exposure rates to specific word forms. Thus, we make the assumption that the exposure rates of both native speakers and late learners correlate highly with corpus frequencies, but for the late learners the
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exposure rates are substantially lower for all words in the L2. Thus, the relative frequency difference between high- and low-frequency word forms should be approximately the same for native speakers and late learners. Lexical–morphological processing in bilinguals can differ from that of monolinguals. First, bilinguals are often slower in speeded verbal tasks even when one tests early simultaneous bilinguals whose proficiency levels are high in both languages (Grosjean, 1998; Lehtonen & Laine, 2003; Portin & Laine, 2001; Ransdell & Fischler, 1987). Second, it appears that especially in a morphologically rich language, bilinguals employ morphological decomposition more than monolinguals. Lehtonen and Laine (2003) found that Finnish–Swedish early bilinguals employed the decomposition route with Finnish inflected words throughout the frequency range (low, medium, and high), while Finnish monolinguals decomposed only low- and medium-frequency inflected words. However, this difference in morphological processing between mono- and bilinguals was attenuated in a morphologically limited language, Swedish. According to the study by Lehtonen et al. (2006), Finnish–Swedish early bilinguals decomposed Swedish low- and even some medium-frequency inflected nouns, whereas Swedish monolinguals used decomposition only with low-frequency inflected words. The authors assume that the rather restricted morphological structure of the Swedish language promotes the development of full-form representations at lower frequencies than in Finnish. Conversely, the authors suggest that due to less exposure to the Swedish word forms (lower subjective frequencies), early bilinguals used the decomposition route at least for part of the medium-frequency inflected words as well. The way an individual processes morphologically complex words may thus emerge from the interplay among language background of the individual, word frequency, and the morphological structure of the language. Although there is some evidence for this from early simultaneous bilinguals, data on morphological processing in late learners of a foreign language is very limited. Accordingly, this study sought to investigate how late learners of Swedish recognize inflected words in that language. We examined whether late bilinguals process Swedish inflected words in the same way as the native speakers did in a previous study by Lehtonen et al. (2006), or whether late bilinguals decompose Swedish inflected words to a higher degree. We expected to see a processing cost for low-frequency and medium-frequency inflected words, indicative of morphological decomposition on these items. Given the late bilinguals’ lower overall exposure to Swedish it might even be possible that they decompose Swedish inflected words regardless of frequency. Concerning late learners of Swedish, those with Finnish as their native tongue are a particularly interesting group. A theoretically interesting situation is created in a native speaker of a morphologically complex language (Finnish) who has later learned a morphologically limited language (Swedish). However, although the Swedish morphology is limited in comparison with Finnish morphology, Swedish does include some inflectional aspects that do not exist in Finnish. In addition, there is also relatively little vocabulary overlap between Swedish and Finnish. We carried out the same experiment with two Finnish participant groups. All participants had been monolingual speakers of Finnish up to school age. Finland is officially a bilingual country, and it is obligatory to study Swedish as a foreign
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language in comprehensive school as well as in high school. The learning of Swedish often begins at the age of 13, but it is also possible to start earlier at the ages of 11 or 9, and lasts 6, 8, or 10 years, respectively. At the time of the present study the participants were graduate students of Nordic philology2 at the University of Turku, Finland. Based on their self-evaluations of language skills and the length of their university studies, the first group, senior students, was more proficient in Swedish than the second group, junior students. Due to the participants’ Finnish language background and the Finnish-language dominance in the society, they had presumably received much less exposure to Swedish in everyday life than early simultaneous bilinguals. Yet, the students’ language competence in Swedish was at a relatively high level, because they were studying the language at university level.3 EXPERIMENT 1



Method Materials. The target words for the visual lexical decision task were selected from an unpublished G¨oteborgs-Posten lexical database with 24.2 million word tokens by using a computerized search program (Laine & Virtanen, 1999). Altogether, six target word lists were included, with two lists from each frequency range: low, medium, and high. Each list pair included 20 bimorphemic inflected Swedish nouns contrasted with 20 monomorphemic Swedish nouns. The contrasted word lists were matched at each level of frequency for the following factors: average word length in letters,4 surface, lemma and bigram frequency, morphological family size, and abstractness/concreteness estimates (see Table 1 for the properties of the target words and Appendix A for the target word lists). The inflectional form used was the fully transparent and productive definite singular form that has two alternative surface forms depending on the gender of the stem (e.g., bok + en = “book” + definite suffix article, “the book”; hus + et = “house” + definite suffix article, “the house”).5 Note that this suffix is very common in Swedish, but the Finnish language does not include either gender or definiteness of nouns. These particular target words were chosen because they were exactly the same as the ones used in the study by Lehtonen et al. (2006). However, the present experiment was longer than the previous one because it included derived words as fillers to achieve more variation in the suffixes. Second, the nonwords were also partly different. Existing suffixes were added to the nonwords to have a similar proportion of different suffixes both in real words and in nonwords. In addition to the 120 target words, the task included 496 filler words (188 real words, 308 nonwords), yielding altogether 616 stimuli. Of the nonwords, 189 were “monomorphemic” whereas 119 were “bimorphemic,” that is, they had endings that were identical to real suffixes. The nonwords were created by changing between one and three letters of the stems of the real words. The nonwords followed the phonotactic rules of the Swedish language. Participants. Twenty-five university students (24 women)6 representing senior



students participated in Experiment 1. However, the final number of participants
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Table 1. Properties of the monomorphemic and inflected target words Word Category Low frequency Monomorphemic Inflected Medium frequency Monomorphemic Inflected High frequency Monomorphemic Inflected



WL



SF



BF



BiF



FS



A/C



6.0 6.0



1.27 1.26



3.58 3.62



675 683



20.0 23.8



3.80 3.81



6.0 6.0



20.7 20.4



57.4 58.2



591 608



234 208



2.93 3.58



5.95 5.95



102.4 99.6



220.7 211.7



845 846



564 566



2.71 3.22



Note: Mean values of word length in letters (WL), surface frequency (SF), base frequency (BF), bigram frequency (BiF) and family size (FS) and abstractness/concreteness (A/C) ratings for the word groups. Surface and base frequency are reported as frequencies per million.



entering the result analysis was 21 (20 women) because 2 participants had to be removed due to a technical failure and a further 2 because of their high overall error rates (>20%) in the experimental task. The remaining 21 participants had studied Nordic philology for 2.5 to 7 years before the experiment (mean = 4.02, SD = 1.16). Age varied between 22 and 31 years (mean = 24.38, SD = 2.01). The participants were native speakers of Finnish and monolingual in the sense that they had acquired only the Finnish language at home before school age (before the age of 7). The language at school had been Finnish for all participants. Sixteen participants (76.2%) had begun studying Swedish at school at the age of 13, while five participants (23.8%) had begun to study it at the ages of 11 or 9. Thus, all the participants had studied Swedish at school for at least 6 years (mean = 6.81, SD = 1.54) before entering the university. Given that their major was Nordic philology at the university, all participants had continued their Swedish studies up to the time of testing. The language skills of the participants were assessed by a questionnaire that tapped talking, writing, listening, and reading comprehension in everyday context in Finnish and in Swedish by using a 4-point scale (1 = deficient, 2 = satisfactory, 3 = good, 4 = excellent). The overall average for language skills in Finnish was 3.90 (SD = 0.24) and in Swedish 3.36 (SD = 0.35). The language skill estimates are presented in detail in Table 2. The Finnish skills were estimated to be significantly better than the Swedish skills in talking, t (20) = 8.00, p < .001, listening comprehension, t (20) = 3.16, p = .005, reading comprehension, t (20) = 3.51, p = .002, and writing, t (20) = 7.07, p < .001. The participants were also asked to estimate the relative proportion of the different languages they had used during the last years. The mean value for Finnish was 79% and for Swedish 14%.7 We will return to these results when describing Experiment 2.
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Table 2. Senior students’ (N = 21) average mean and standard deviation values for self-evaluation on language skills in everyday context rated on a 4-point scale in Finnish and Swedish Finnish



Talking Comprehension Listening Reading Writing



Swedish



Mean



SD



Mean



SD



3.90



0.30



3.14



0.48



3.95 3.95 3.81



0.22 0.22 0.40



3.62 3.57 3.10



0.50 0.51 0.44



Note: 1 = deficient, 2 = satisfactory, 3 = good, 4 = excellent.



Procedure. We used a standard visual lexical decision task in which the par-



ticipants were instructed to decide as fast and as accurately as possible whether a letter string shown at the center of the computer screen was a real Swedish word or not. The experiment was run by using a reaction time program (SuperLab Experimental Laboratory Software, Version 2.0, Cedrus Corporation) that recorded the participants’ reaction times (milliseconds) and the correctness of their responses. The reaction time was measured from the letter string onset to the pressing of the reaction time key. The setup for the visual lexical decision task was as follows: a centrally presented fixation point (asterisk) preceded each stimulus to alert the participant of the forthcoming item. After 500 ms the stimulus appeared at the center of the screen. The stimulus was visible for a maximum of 2 s or until the participant pressed the reaction time key. After giving their response (yes to a word, no to a nonword) the participants pushed a third button with their nondominant hand to make the next stimulus appear. The participants began with a practice session of 30 items to familiarize themselves with the task. The words and nonwords in the practice session were not used in the experiment itself. The actual task was divided in three sections. Section one included 215 items (42 target words: 7 monomorphemic and 7 inflected words from each frequency range, 67 fillers, and 106 nonwords). Section two yielded 209 items (42 target words: 7 monomorphemic and 7 inflected words from each frequency range, 63 fillers, and 104 nonwords). Section three included 192 items (36 target words: 6 monomorphemic and 6 inflected words from each frequency range, 58 fillers, and 98 nonwords). Each participant performed all the three blocks, with a short pause between the sections. For counterbalancing purposes, there were six different presentation orders of the sections (1-2-3, 2-3-1, 3-1-2, 1-3-2, 2-1-3, 3-2-1), that is, every seventh participant received the same presentation order. The presentation order of the individual items within each section was randomized for each participant. It took about 45 min to complete the entire experiment. The participants were tested individually in a closed room. All communication during the experiment was in Finnish.
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Table 3. Senior students’ (N = 21) mean and standard deviation lexical decision reaction times and error percentages for the stimulus types RT (MS) Word Category Low frequency Monomorphemic Inflected Medium frequency Monomorphemic Inflected High frequency Monomorphemic Inflected



Error (%)



Mean



SD



Mean



SD



826 966



123 227



23.81 45.36



11.17 15.02



655 656



79 62



1.43 1.26



2.31 2.84



648 631



63 63



0.95 0.24



2.01 1.09



Results



All incorrect responses and reaction times that differed more than 3 SDs from the individual mean latency per stimulus category were removed from the reaction time data. One inflected target word from the low-frequency list (kulmen) was removed because the word is ambiguous and can be considered both as a monomorphemic word and as an inflected word form. Moreover, one inflected target word from the medium-frequency list (loket) was also removed as a concordance analysis with the G¨oteborgs–Posten corpus showed that most of the occurrences of this word form referred to a local celebrity. It thus turned out to be a low-frequency word for our Finnish participants. The average reaction times and error percentages per target word condition can be found in Table 3. Two-way analyses of variance (Frequency × Morphological Structure) were performed on reaction times and error rates. The analysis of variance (ANOVA) for reaction times revealed a significant main effect for frequency both in the by-participant, F 1 (2, 40) = 86.0, p < .001, and in the by-item analysis, F 2 (2, 112) = 100.7, p < .001. The main effect for morphological structure was significant in the by-participant analysis, F 1 (1, 20) = 10.4, p = .004, and in the by-item analysis, F 2 (1, 112) = 4.14, p = .044. The main effects indicate that high-frequency words were processed faster than low-frequency words, and that the inflected words yielded longer reaction times than the monomorphemic words. There was also a significant interaction between frequency and morphology, F 1 (2, 40) = 16.8, p < .001; F 2 (2, 112) = 5.80, p = .004, indicating that the reaction time difference between the inflected and monomorphemic words varied between the frequency levels. The ANOVA for error rates showed a significant main effect for frequency, F 1 (2, 40) = 152.7, p < .001; F 2 (2, 112) = 53.6, p < .001. This indicates that lower frequency items elicited more errors than higher frequency items. The main effect for morphological structure was also significant, F 1 (1, 20) = 68.7, p < .001;
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F 2 (1, 112) = 5.09, p = .026. This is due to the fact that the inflected words elicited more errors than the monomorphemic ones. In addition, a significant interaction between frequency and morphology was found, F 1 (2, 40) = 106.3, p < .001; F 2 (2, 112) = 5.74, p = .004. This is because the difference in error rates between inflected and monomorphemic items was far greater in the low-frequency condition than in the medium- or high-frequency condition. The observed interactions prompted the comparisons of the reaction times and error rates between inflected and monomorphemic words in the three frequency ranges separately. Two-tailed paired samples t-tests for participants and twotailed independent samples t-tests for items were used for this purpose. In the low-frequency range, the inflected words elicited significantly longer reaction times than the monomorphemic words both in the by-participant, t1 (20) = 4.03, p = .001, and in the by-item analysis, t2 (37) = 2.43, p = .020. Here, the inflected items also received significantly more errors than the monomorphemic items, t1 (20) = 10.6, p < .001; t2 (37) = 2.35, p = .024. In the medium-frequency range the reaction time difference between inflected and monomorphemic items did not reach significance, t1 (20) = 0.09, p = .931; t2 (37) = 0.30, p = .765. There were no differences between error rates by item types, t1 (20) = 0.21, p = .839; t2 (37) = 0.22, p = .825. In the high-frequency range, it was surprising that the inflected items were recognized significantly faster than the monomorphemic words in the by-participant analysis, t1 (20) = 2.41, p = .026, but the difference was not significant in the by-item analysis, t2 (38) = 1.04, p = .306. The error rates in these two analyses did not differ from each other, t1 (20) = 1.37, p = .186; t2 (38) = 1.18, p = .249. Discussion



The results of the experiment can be summarized as follows: first, there was a significant difference in reaction times and error rates between inflected and monomorphemic words in the low-frequency list, suggesting morphological decomposition for the low-frequency inflected words. Second, there was no difference in reaction times or error rates with regard to the medium-frequency inflected and monomorphemic words. The lack of a processing cost would indicate full-form processing of the medium-frequency inflected words. Third, in the high-frequency list, we observed a difference in reaction times that unexpectedly favored the inflected words. However, this finding could be spurious as it did not reach significance in the by-item analysis and was not reflected in the error rates. A post hoc item-by-item analysis revealed no particular features that would separate the word forms with the fastest as opposed to the slowest reaction times from the rest of the high-frequency stimuli.8 One could also speculate that the inflected word forms with the fastest reaction times appeared particularly often in the Swedish school books that our participants used but it is impossible to verify this. In addition, we did not observe a similar result in our previous studies. As a consequence, the data would support the view that the high-frequency inflected word forms enjoyed full-form processing. In sum, the overall pattern of the results appeared to be largely similar to those obtained with native speakers in the study by Lehtonen et al. (2006). However, as
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our participants were advanced students in Nordic philology, it is interesting to see whether another group of late bilinguals with less exposure to Swedish, namely junior university students with the same major, showed a similar performance pattern. This was the objective of Experiment 2. EXPERIMENT 2



Method Materials and procedure. The stimulus materials and the experimental procedure



were the same as in Experiment 1. Participants. Twenty-one university students (19 women) who were junior stu-



dents participated in this experiment. Only 16 participants (15 women) were included in the final analysis. One participant was removed due to a technical failure and four because of their high overall error rates (>20%) in the experimental task. The remaining 16 participants had studied Nordic philology as their major for 3 months before the experiment. The junior students had thus significantly less language studies in Swedish at the university level than the senior students, t (35) = 13.0, p < .001. The junior students’ age varied between 18 and 26 years (mean = 20.38, SD = 1.96), yielding a statistically significant age difference between the junior and senior students, t (35) = 6.06, p < .001. The junior students had the same kind of monolingual Finnish background as the senior students in Experiment 1. Fourteen participants (87.5%) had begun studying Swedish at the age of 13, and 2 participants (12.5%) had begun their studies at the ages of 11 or 9. Mean length of Swedish studies was 6.50 years (SD = 1.32). There was no statistically significant difference between the junior and senior students when Swedish studies at school were compared, t (35) = 0.65, p = .523. The junior students also estimated their own language skills in Finnish and in Swedish by using the 4-point scale (1 = deficient, 2 = satisfactory, 3 = good, 4 = excellent). The mean estimate for Finnish was 3.86 (SD = 0.27) and for Swedish 2.73 (SD = 0.37). The language skill estimates are presented in detail in Table 4. They estimated their Finnish skills to be significantly better than their Swedish skills in talking, t (15) = 11.2, p < .001, listening comprehension, t (15) = 5.51, p < .001, reading comprehension, t (15) = 7.00, p < .001, and writing, t (15) = 6.33, p < .001. There was no statistically significant difference between the junior and senior students in their Finnish skill estimates: talking, t (35) = 0.35, p = .727; listening comprehension, t (35) = 0.19, p = .848; reading comprehension, t (35) = 0.84, p = .407; writing, t (35) = 0.84, p = .406. As expected, the Swedish skill estimates of the two groups differed from each other as the senior students rated their Swedish skills as significantly better compared with the junior students: talking, t (35) = 5.15, p < .001; listening comprehension, t (35) = 3.34, p = .002; reading comprehension, t (35) = 3.81, p < .001; writing, t (35) = 2.70, p = .011. In addition, the junior students assessed the relative proportion of the different languages they had used during the last years. The mean value for Finnish was
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Table 4. Junior students’ (N = 16) average mean and standard deviation values for self-evaluation on language skills in everyday context rated on a 4-point scale in Finnish and Swedish Finnish



Talking Comprehension Listening Reading Writing



Swedish



Mean



SD



Mean



SD



3.94



0.25



2.25



0.58



3.94 3.88 3.69



0.25 0.34 0.48



3.00 3.00 2.69



0.63 0.37 0.48



Note: 1 = deficient, 2 = satisfactory, 3 = good, 4 = excellent.



Table 5. Junior students’ (N = 16) mean and standard deviation lexical decision reaction times and error percentages for the stimulus types RT (ms) Word Category Low frequency Monomorphemic Inflected Medium frequency Monomorphemic Inflected High frequency Monomorphemic Inflected



Error (%)



Mean



SD



Mean



SD



809 920



110 190



30.00 59.54



11.40 16.50



685 712



65 98



0.94 1.65



2.02 4.18



673 664



75 79



2.50 1.25



3.16 2.24



89% and for Swedish 7%. There was a significant difference between the junior and the senior students on these estimates, as the junior students had used more Finnish, t (35) = 2.13, p = .040, and less Swedish, t (35) = 2.12, p = .041. Results



The statistical analyses were performed in the same way as for Experiment 1. The average by-participant reaction times and error percentages per target word condition can be found in Table 5.
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The ANOVA for reaction times revealed significant main effects both in the byparticipant and the by-item analysis for frequency, F 1 (2, 30) = 73.3, p < .001; F 2 (2, 112) = 72.2, p < .001, and for morphological structure, F 1 (1, 15) = 7.24, p = .017; F 2 (1, 112) = 8.51, p = .004. These main effects indicate that higher frequency words were processed faster than lower frequency words, and that morphological structure affected reaction times by slowing reaction times for inflected words. There was also a significant interaction between frequency and morphological structure, F 1 (2, 30) = 6.39, p = .015; F 2 (2, 112) = 5.77, p = .004. This shows that the reaction time difference between the inflected words and the monomorphemic words varied between the frequency levels. The ANOVA for error rates yielded significant main effects both for frequency, F 1 (2, 30) = 218.6, p < .001; F 2 (2, 112) = 87.9, p < .001, and for morphological structure, F 1 (1, 15) = 48.7, p < .001; F 2 (1, 112) = 9.94, p = .002. The main effects indicate that the lower frequency items elicited more errors than higher frequency items, and that the inflected words yielded more errors than the monomorphemic ones. There was also a significant interaction between frequency and morphological structure, F 1 (2, 30) = 68.2, p < .001; F 2 (2, 112) = 10.5, p < .001, confirming that the difference in error rates between the inflected and the monomorphemic items varied between the frequency levels. The statistically significant morphology by frequency interactions prompted a closer analysis where each frequency range was analyzed separately by using twotailed paired samples t tests for participants and two-tailed independent samples t tests for items. In the low-frequency range, the inflected words elicited significantly longer reaction times than the monomorphemic words both in the by-participant, t1 (15) = 2.78, p = .014, and in the by-item analysis, t2 (37) = 2.72, p = .010. In this frequency range the inflected items also had significantly more errors than the monomorphemic ones, t1 (15) = 8.53, p < .001; t2 (37) = 3.23, p = .003. In the medium-frequency range the reaction time difference between the inflected and monomorphemic items did not reach significance in the by-participant analysis, t1 (15) = 1.54, p = .144, or in the by-item analysis, t2 (37) = 1.89, p = .067. The error rates did not differ between the item types, t1 (15) = 0.57, p = .576; t2 (37) = 0.75, p = .459. In the high-frequency range there was no significant difference in reaction times between the inflected and monomorphemic words, t1 (15) = 1.15, p = .270; t2 (38) = 0.48, p = .638. Regarding error rates, there were again no differences between the two item types, t1 (15) = 1.29, p = .216; t2 (38) = 1.13, p = .268.



Discussion



With regard to the three frequency ranges that we studied, the low-frequency words revealed a significant difference between the inflected and monomorphemic words both in reaction times and error rates. This result suggests morphological decomposition for low-frequency inflected words. In the medium- and high-frequency ranges, there were no differences between the inflected and monomorphemic words in reaction times or error rates. This indicates that the junior students
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applied full-form processing for the medium- and high-frequency inflected words. In sum, the results are mostly consistent with those of Experiment 1 and Lehtonen et al. (2006). STATISTICAL COMPARISON BETWEEN EXPERIMENTS 1 AND 2



To get an overall view of the results and to verify possible group differences, Experiments 1 and 2 were included in a three-way analysis of variance (Frequency × Morphology × Group). With regard to reaction times, there was a significant main effect for frequency both in the by-participant and in the by-item analyses, F 1 (2, 70) = 143.5, p < .001; F 2 (2, 112) = 117.4, p < .001, as well as for morphology, F 1 (1, 35) = 17.4, p < .001; F 2 (1, 112) = 8.18, p = .005. These findings show that the reaction times in general were slower for the low-frequency words than for the high-frequency ones, and that the inflected words elicited slower reaction times than the monomorphemic ones. The main effect for group was not significant, F 1 (1, 35) = 0.21, p = .650; F 2 (1, 112) = 1.69, p = .196, because the overall reaction times for the two groups were similar. The interaction between frequency and morphology was significant, F 1 (2, 70) = 21.0, p < .001; F 2 (2, 112) = 7.84, p = .001, which is due to the fact that the effect of morphology was present in the low-frequency range only. The interaction between frequency and group was not significant in the by-participant analysis, F 1 (2, 70) = 3.67, p = .057, but was significant in the by-item analysis, F 2 (2, 112) = 6.01, p = .003. The mean reaction times indicate that this interaction is due to the relatively longer response latencies for the low-frequency items in the senior students who otherwise tended to be faster. This result should nevertheless be interpreted cautiously as the error rates for half of the low-frequency items (the inflected ones) were very high. The interaction between morphology and group was not significant, F 1 (1, 35) = 0.01, p = .946; F 2 (1, 112) = 0.38, p = .539. The three-way interaction was not significant either, F 1 (2, 70) = 0.76, p = .413; F 2 (2, 112) = 0.11, p = .896. With regard to error rates, there was a significant main effect for frequency, F 1 (2, 70) = 363.6, p < .001; F 2 (2, 112) = 75.8, p < .001, as well as for morphology, F 1 (1, 35) = 116.0, p < .001; F 2 (1, 112) = 7.86, p = .006. As can be seen in the tables, the low-frequency words elicited more errors than the high-frequency ones and the inflected words elicited more errors than the monomorphemic ones. The main effect for group was significant in the byparticipant analysis, F 1 (1, 35) = 6.45, p = .016, but not in the by-item analysis, F 2 (1, 112) = 0, p = 1, suggesting that the junior students tended to make more errors than the senior students. The Frequency × Morphology interaction was significant, F 1 (2, 70) = 169.2, p < .001; F 2 (2, 112) = 8.58, p < .001, stemming from the fact that the effect of morphology was present in the low-frequency range only. The interaction between frequency and group was significant in the by-participant analysis, F 1 (2, 70) = 5.72, p = .021, but not significant in the by-item analysis, F 2 (2, 112) = 0.19, p = .828. This reflects the fact that the error rates in the low-frequency range were particularly high for the junior students. The interaction between morphology and group was not significant, F 1 (1, 35) = 3.27, p = .079; F 2 (1, 112) = 0.06, p = .805. The three-way interaction was significant
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in the by-participant analysis, F 1 (2, 70) = 3.94, p = .043, but not in the by-item analysis, F 2 (2, 112) = 0.04, p = .965, suggesting that the effect of morphology varied between the groups in the different frequency ranges. The observed three-way interaction (Frequency × Morphology × Group) for the error rates prompted two-way analyses of variance (Morphology × Group) on each frequency range separately. In the low-frequency range there was a significant main effect for morphology, F 1 (1, 35) = 179.7, p < .001; F 2 (1, 37) = 8.31, p = .007. For the factor group the main effect was significant in the by-participant analysis, F 1 (1, 35) = 6.14, p = .018; F 2 (1, 37) = 0.03, p = .869. Thus, in this frequency range the inflected words elicited more errors than the monomorphemic ones and the junior students tended to make more errors than the senior students. The Morphology × Group interaction was significant in the by-participant analysis, F 1 (1, 35) = 4.39, p = .043; F 2 (1, 37) = 0.03, p = .869, as the junior students showed relatively greater sensitivity to morphology when processing low-frequency words. In the medium-frequency range neither the main effects nor the interaction were significant: morphology, F 1 (1, 35) = 0.14, p = .710; F 2 (1, 37) = 0.07, p = .792; group, F 1 (1, 35) = 0, p = .939; F 2 (1, 37) = 1.24, p = .273; interaction, F 1 (1, 35) = 0.37, p = .545; F 2 (1, 37) = 1.24, p = .273. In the high-frequency range the effect of morphology was not significant, F 1 (1, 35) = 3.62, p = .066; F 2 (1, 38) = 2.06, p = .159. The effect of group was significant in the by-participant analysis, F 1 (1, 35) = 6.50, p = .015; F 2 (1, 38) = 3.39, p = .074, reflecting that the junior students tended to make more errors than the senior students. The interaction was not significant, F 1 (1, 35) = 0.27, p = .607; F 2 (1, 38) = 0.07, p = .794. In sum, the reaction times and the error rates showed a morphological processing cost in the low-frequency range in both groups. The groups in general had similar reaction times, but the error rates differed as the junior students tended to make more errors than the senior students with low- and high-frequency words. The junior students were also particularly sensitive to the morphological structure in the low-frequency range.



GENERAL DISCUSSION



This series of studies investigated with visual lexical decision experiments how late bilinguals recognize inflected nouns in Swedish. Both participant groups were monolingual Finnish speakers up to school age. They had studied Swedish at school and following that Nordic philology at university either for 3 months (the junior students) or several years (the senior students). The possible morphological processing cost with inflected Swedish nouns, indicative of morphological decomposition, was examined across three frequency ranges. In summary, there was evidence for morphological decomposition for the inflected words in the low-frequency range. The processing cost was observed as significantly longer reaction times and higher error percentages for the inflected words. In the medium-frequency range, the reaction times and the error rates for inflected and monomorphemic words were similar. This suggests full-form processing for the medium-frequency inflected words. In the high-frequency range the inflected
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items were recognized somewhat faster than the monomorphemic ones, but this effect was not consistent in the by-participant and by-item analyses, and was observed only in the group of senior students. Moreover, there was no difference in the error percentages between the two item groups. Thus, full-form processing was apparently present for the high-frequency inflected words. The morphological processing pattern was thus similar in both participant groups, but the difference in language proficiency between the groups was reflected in overall error rates in favor of the senior students. In the current study, we expected to see morphological decomposition to a higher degree than was observed with native speakers in the Lehtonen et al. (2006) study. However, with the more frequent inflected words, our participants demonstrated a performance pattern that was largely similar to the earlier results with native speakers. The overall recognition times were, nevertheless, generally longer for the late learners, indicating the effect of their lower Swedish language proficiency on visual word recognition. However, their recognition of more frequent inflected forms seemed to rely on “nativelike” whole-word representations. Kilborn (1994, p. 940) noted that “A growing body of cross-linguistic research has shown that different languages are characterized by different processing strategies . . . . in individuals who speak more than one language, processing strategies in L2 differ from monolingual strategies as a function of the individual’s level of fluency.” Moreover, Green (2003) stated that as proficiency in L2 increases, the representation of L2 and its processing profile converge with those of native speakers of that language. This seemed to be the case with our advanced late bilinguals, with regard to the recognition of medium- and high-frequency inflected words. A difference to the earlier results obtained by Lehtonen et al. (2006) is the fact that the high-frequency inflected words were recognized somewhat faster than the monomorphemic control words. Although this could be a spurious finding, one should note that similar results in Swedish have been reported with another type of morphologically complex words, namely derived words (Ahls´en, 1994; Portin & Laine, 2001).9 Those findings were partly accounted for by the morphological race model of word recognition (Frauenfelder & Schreuder, 1992) by assuming that derivations with unambiguous, productive suffixes would have both whole-word and morpheme-based representations in the mental lexicon. Both representations are activated simultaneously, and these independent access routes are thought to be temporally overlapping. Under such conditions, words with double representations would tend to yield shorter recognition times than words for which only a single recognition route is available (see Bertram, Laine, & Karvinen, 1999; Raab, 1962, for a detailed account of this phenomenon labeled as statistical facilitation). A problem with the statistical facilitation account is the fact that it has earlier been observed in Swedish only with derived words. On the contrary, by employing inflected Finnish nouns, Laine, Vainio, and Hy¨on¨a (1999) provided evidence that the whole-word and morpheme-based recognition routes have, in fact, an inhibitory relationship that would wipe out a facilitative effect. It is thus possible that the present somewhat inconsistent finding is spurious. It might also reflect some idiosyncrasies of the late learners’ vocabularies with respect to the stimulus materials.
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A problem for the interpretation of the lexical decision results in the lowfrequency range is the fact that the low-frequency inflected words yielded very high error percentages (45% in the senior students, 60% in the junior students). As this corresponds to chance performance, it means that the reaction time analysis is questionable, even though it was based on correct responses only. Nevertheless, one can argue that a morphological processing cost was present, because the error rates for the equally rare low-frequency monomorphemic control words were significantly lower and clearly below chance level (24% in the senior students, 30% in the junior students). A possible explanation both for the nativelike results with the more frequent inflected words and for the difficulties in the low-frequency range could be the fact that the Swedish inflectional suffix employed in this study, the singular definite marker, represents linguistic aspects that do not exist in the Finnish language system. Both definiteness and gender of nouns might thus be very abstract concepts for the Finnish learners of Swedish because in this respect their L1 does not provide either translation equivalence or conceptual support for the L2. Thus, word forms with this particular suffix could be considered as “allomorphs,” not as inflectional forms that differ in meaning from the base form. This might eventually promote the full-form storage of the frequently encountered “allomorphs,” that is, inflected word forms with high and medium frequency. In contrast, the participants’ high error rates and very long reaction times on the low-frequency inflected words could be explained by a lack of knowledge of the grammatical gender of the rare word stem. Following initial morphological decomposition, the participants would be unable to decide whether the particular stem–suffix combination is the correct one, as there are two alternative surface forms of the singular definite marker that depend on the gender of the stem.10 Thus, in future studies with similar participants it is important to explore the morphological processing of other Swedish suffixes as well, for example, with plural, an aspect that does exist both in Finnish and in Swedish. For comparative purposes, it is also important to explore a language pair in which both L1 and L2 include the same linguistic structures. The participants’ native language was Finnish, a language with a very rich inflectional system and a large number of possible morphologically complex forms for almost each word. Our participants’ lexical–morphological processes in Finnish are presumably automatic and well integrated. One could thus speculate that it could be easier for them to acquire such morphological processes in an L2 such as Swedish, which has many less possible inflectional forms. Thus, we might be observing a positive, facilitative forward transfer effect of the overall morphological skills from the native language to the L2. However, such a cross-linguistic effect was not directly tested in this study. Instead, a more simple explanation is plausible, namely that it was the participants’ high Swedish language skills that promoted the nativelike result. Further studies on different language pairs are needed to clarify the roles of possible transfer from L1 to L2 and proficiency in the tested language. A relevant question in future studies is whether the processing of Swedish inflectional morphology is similar regardless of the morphological structure of the L1 when proficiency level is kept constant.
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The seemingly nativelike morphological processing of the more frequent inflected word forms could thus be due to the late but relatively long period of the participants’ formal L2 learning that extends through university. Although some aspects of a language, for example pronunciation, seem to be more difficult to late learners, lexical learning might be even easier compared to early native language acquisition. Harley and Wang (1997) reviewed a number of studies providing evidence that more mature learners generally make faster initial progress particularly in acquiring morphosyntactic and lexical aspects of an L2. Moreover, MacWhinney (1992, 2005) suggested that at the early stages of L2 acquisition, the learning of lexical items would, in fact, benefit from the conceptual transfer between L1 and L2, as especially the formal structure of common concrete nouns in L2 can rely on the conceptual structure of L1. Consequently, the process of lexical learning may proceed with minimal error. Thus, the lexical– morphological recognition processes may become automatic and nativelike also in late learners. To ascertain this, it would be interesting to study morphological input processing right from the beginning of the foreign language studies. Input modality may also be important. In classroom situations and university studies, as was the case for our participants, the main foreign language input is in written form.11 As a consequence, the orthographic forms of most frequent inflected words have been encountered very often. This may facilitate the development of full-form representations, particularly in the input modality of visual word recognition. Learning the vocabulary and the morphological structure of a foreign language involves a complex interaction of many cognitive processes. The common assumption is that although learners have acquired nativelike analytic skills in some area of language, they still can have less than nativelike language output. Accordingly, a linguistic rule or principle may be acquired long before full control over it is established in production. Green (2003) commented that although the processing profiles of an L2 speaker and a native speaker may be similar, it does not necessarily mean that an L2 speaker has the full competencies of a native speaker of that language. The method employed in this study, visual lexical decision, taps the input processes that may well be much better developed than the participants’ morphological output that was not studied here. Moreover, lexical decision does not necessarily require the exact identification of the meaning of the word form, as it suffices to decide whether the letter string is a word in a given language. It is also possible that despite similar behavioral patterns, the neural substrates for word recognition are not identical in language learners and native speakers. In conclusion, our most important finding is that late bilinguals process visually presented Swedish inflected words in the same fashion as early Finnish–Swedish bilinguals and monolingual Swedish speakers (Lehtonen et al., 2006). This was true for both senior and junior students, even though the groups differed from each other in their exposure to Swedish and their self-evaluated Swedish language proficiency. Morphological decomposition was used with low-frequency inflected words. Even when started after the first 8 years of life, lengthy formal study of the Swedish language can provide a late learner with nativelike full-form input representations for high- and medium-frequency inflected words.
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APPENDIX A Target words Monomorphemic



Inflected Low Frequency



ANKEL (ankle) APPARAT (device) AVUND (envy) BASTU (sauna) BLUNDER (blunder) BYGEL (hoop) DEFEKT (defect) EKORRE (squirrel) FARKOST (ship) FIKON (fig) FLOSKEL (high-sounding empty phrase) GARDIN (curtain) GREVE (count) KASTRULL (saucepan) KATOLIK (Catholic) NAVEL (belly button) PANTER (panther) PLOMMON (plum) RODER (rudder) VANDAL (vandal)



ABBORREN (perch) ALSTRET (product) BINGEN (bin) ¨ BONEN (prayer) BRASAN (fire) BUKEN (belly) GRUVAN (mine) KLUNGAN (clump) ¨ KRONET (crest) KRUXET (crux) KULMEN (geological layer) PIREN (pier) ˚ PLAGAN (pain) ˚ RAGEN (rye) ˚ (curtain) RIDAN ROTELN (division) SEJDELN (mug) SKOPAN (scoop) SLEMMET (mucus) ¨ VATAN (wetness) Medium Frequency



ADRESS (address) ATTITYD (attitude) BALANS (balance) BUTIK (shop) INDUSTRI (industry) KOMPIS (buddy) KROPP (body) LEJON (lion) ¨ LOFTE (promise) ¨ MONSTER (pattern) MORAL (ethics) NATION (nation) OFFER (victim) ¨ PRAST (priest) PRODUKT (product) SKIVA (record) RELATION (relationship) ¨ STJARNA (star) STRAND (beach)



¨ BANKEN (bench) BLICKEN (glance) DATORN (computer) ¨ DROMMEN (dream) ¨ FARJAN (ferry) ¨ GLADJEN (joy) GOLVET (floor) ¨ HJARTAT (heart) ¨ KOKET (kitchen) LJUSET (light) LOKET (locomotive) ¨ LONEN (salary) ¨ MASSAN (mass; trade fair) ¨ NATET (net) ˚ (level) NIVAN SKUGGAN (shadow) ¨ SLAKTEN (extended family) SOFFAN (sofa) SYFTET (aim)



+ definite suffixal article included in this and all subsequent inflected words
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APPENDIX A (cont.) Monomorphemic



Inflected High Frequency



VITTNE (witness) ¨ STJARNA (star) STRAND (beach) VITTNE (witness) ARBETE (work) ARTIKEL (article) EXEMPEL (example) FAMILJ (family) ¨ FONSTER (window) KLUBB (club) KONST (art) MEDLEM (member) ˚ OMRADE (area) PARTI (party) PERSONAL (staff) SEMESTER (holiday) SERIE (series) SKATT (tax) ¨ SODER (south) SOMMAR (summer) TEATER (theatre) VATTEN (water) VINST (prize; profit) ˚ ALDER (age)



¨ ALVEN (river) SOFFAN (sofa) SYFTET (aim) ¨ ALVEN (river) ¨ AFFAREN (business; shop) BOLLEN (ball) ¨ HALFTEN (half) HAVET (sea) ¨ HOSTEN (autumn; fall) HUSET (house) KLOCKAN (clock) KRIGET (war) KYRKAN (church) ¨ LAGET (situation) LIVET (life) LUFTEN (air) ˚ MALET (goal) ¨ MOTET (meeting) NATTEN (night) PERIODEN (period) SKOGEN (forest) SKOLAN (school) SOLEN (sun) ¨ VARLDEN (world)



Note: The low frequency inflected word kulmen and the medium frequency inflected word loket were removed from the final statistical analyses.
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NOTES 1.
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A morphologically complex word consists of at least two parts and each part carries a meaning of its own. Consider, for example, the English words teach-es/teaching/teach-er/teach-er-s/teach-able. Nordic philology as a university discipline includes the present and historical Nordic languages, but the focus is on modern Swedish. The teaching language is mainly
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Swedish, but even Norwegian and Danish are used on some courses. As the majority of the students have Finnish as a native language, Swedish is taught and learned as a foreign language. Note that in Finland one has to pass a high-level entrance examination in the subject of the study orientation before being admitted to the university. In visual processing of single-word forms, the length in letters is an essential factor: Fovea provides details for about a 2◦ visual angle, which corresponds to the word length of approximately eight letters or less. Therefore, short words (length less than eight letters) can be recognized by one fixation, whereas long words need two fixations (for a survey see, e.g., Rayner, 1998). In the G¨oteborgs–Posten lexical database about 70% of the nouns are of uter gender (-en) and about 30% are of neuter gender (-et). The fact that almost all participants are women reflects the gender distribution in language studies. According to the unpublished comparisons between male and female participants’ performances in our earlier lexical decision studies, the gender of the participants does not appear to have an influence on the morphological processing. The use of other languages was also included in the question, but some participants mentioned only the use of Finnish and Swedish. Therefore, we report only these two. The high-frequency target words were examined individually but no outliers were found. With regard to the reaction times, the major part of the monomorphemic and half of the inflected words were recognized in 600–700 ms. Yet, four monomorphemic words (parti, s¨oder, omr˚ade, medlem) and three inflected words (perioden, v¨arlden, bollen) were recognized slightly slower, in 709–730 ms. Moreover, we found three monomorphemic words (vatten, teater, sommar) and seven inflected words (natten, huset, skolan, m˚alet, klockan, livet, m¨otet) that were recognized faster, in 555–596 ms. There are no apparent features that would differentiate the targets with fastest versus slowest reaction times from the rest of the high-frequency stimuli. Note that the current study and the previous studies by Ahls´en (1994) and Portin and Laine (2001) are not directly comparable because the setups and target words are different. Both Ahls´en and Portin and Laine explored the processing of Swedish monomorphemic, derived and inflected nouns in the same experiment, Ahls´en with native Swedish speakers and Portin and Laine both with native Swedish speakers and with native Finnish–Swedish bilinguals. Ahls´en employed bimorphemic inflected words in nominative plural indefinite form (e.g., kanin + er = “rabbit” + indefinite plural marker, “rabbits”), while Portin and Laine used trimorphemic inflected words in genitive singular definite form (e.g., bil + en + s = “car” + definite suffix article + genitive marker, “the car’s”). The derived words were similar in both studies (e.g., l¨ar + are = “teach” + deverbal agentive marker, “teacher”), and the results were in line, indicating that such derived words can be recognized faster than monomorphemic words. Note that the gender of each noun in Swedish has to be learned by rote because the words do not include either phonological or semantic cues for the gender. Compare to the situation of native speakers who are likely to have had a substantially larger proportion of spoken language input.
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