HPEN7004 Assignment 2: A critical assessment of a research article 
Essay: Kallio, H., Suni, A., Šimko, J. and Vaninio, M. (2020) Analyzing second language proficiency using wavelet-based prominence estimates. Journal of Phonetics, 80, pp.1-12.

This essay focuses on the automatic assessment in quantifiable language proficiency of learners’ speech which is a promising field in foreign language teaching and testing. With the application of Continuous Wavelet Transform (CWT), a technique of obtaining decomposition of a sound signal, the researchers seek to prove whether wavelet-based prominence can be adopted to estimate the competence of Finnish learners of Swedish. They analyse both L2 and L1 speakers’ speech in terms of f0, energy, and duration with the CWT. The L2 speech is also rated by native experts with the revised CEFR scale limited to certain prosodic features. Correlations are made among L1 speech, between L2 and L1 speech estimates and significant correlation is found. Through evaluation of correlation distributions and a statistic test, the researchers confirm that the application of the CWT significantly agrees with experts’ rates; thus, it supports using automatic assessment in L2 learners’ language proficiency. 
Generally, this article presents a cohesive pilot study design and deeply examines the prosodic components of sample speeches; however, there still exist several ambiguous points and limitations calling for a discussion.
1: scientific theoretical considerations
a) What theory (or part of a theory) does the article aim to test?
Fundamentally, the researchers hold a traditional view on second language acquisition that is “L1 transfer”, especially evident in L2 speakers’ pronunciation. Researchers quote findings from relevant studies to argue that non-native speakers’ speech show differences at word and sentence level compared with native speakers’, contributing to the so-called foreign accent and hampered intelligibility (Kallio et. al., 2020, pp. 2). This belongs to the type of “negative transfer”, caused by differences existed in the two languages which would impair L2 learning (Ellis, 2015, pp.11). The authors argue that Finnish Swedish heavily influenced by Finnish is different from Standard Swedish. Instead of looking into their differences in some components such as tones or pitches, which has been repeated discussed by previous scholars, they more directly attach to perceived intelligibility of L2 utterance. Therefore, they pay special attention to explore L2 utterance prominence, which is the emphasised parts in words, phrases or sentences, on the perceived proficiency of utters (Ladefoged & Johnson, 2011, pp. 309), because it shows obvious disparity from L1 utterance. 
Moreover, the article draws lessons from modern phoneticians and phonologists who have a tradition in describing sound according to their acoustic features. Since the essence of audible speech sound is the noise made by the movement of humans’ vocal organs such as tongues and lips with air pushed out by lungs, people’s utterances can be described as a series of sound waves (Ladefoged & Johnson, 2011, pp.6-7). With the help of computers and professional software, researchers who possess a knowledge of acoustic phonetics are able to accomplish various tasks in analysing utterances saved as audio recordings. These lay the foundation of automatic assessments of L2 speakers’ utterances. In this article, researchers use a new software CWT to automatically quantify utterance prominence at syllable level.  To be specific, the researchers choose a combination of prominence estimation and agreement evaluation methods to illustrate the nature of relationship between the prominence correlations and grades, for assessors.

b) What specific predictions of that theory are being tested? (i.e. what hypotheses follow from the theory?)
This article puts forward two research questions. The first is whether prominence estimates of Finnish learners of Swedish in their speech obtained from automatic assessment can be adopted to make predictions on their prosodic proficiency. Secondly, which acoustic features of these L2 learners’ speech are in agreement with the target language given by L1 speakers.
To better orient to the questions, researchers postulate two hypothesises, one of which is that “prominence estimates can predict perceived proficiency level of an L2 speaker”, the other supposing that the salient prosodic features in f0, energy and duration influence prominence production (Kallio et. al., 2020, pp. 3).  
  
2: methodology
a) What specific methodology is being used in order to test the prediction(s) / hypothesis?
This article follows a quantitative approach with postpositivist worldview. According to Creswell’s view, researchers adopt this approach are supposed to “test a theory by specifying narrow hypotheses and the collection of data to support or refute the hypotheses” (2014, pp.19). Quantitative research is deemed to be deductive since it starts from theoretical hypotheses and tries to find whether or not they are supported by empirical investigations which normally involves numeric data analysis (Rasinger, 2010, pp. 52). Precisely, this research adopts a corpus-based research method. Through stages of hypothesises postulation, audio data collection, quantitative data evaluation by human experts and the software and report of results with correlation tests, the authors of this essay arrive to the conclusion which they claim agreeing with their hypothesises.
Initially, in this article the hypothesises listed in the above section are put forward based on the theoretical assumption that L2 speakers have prosodic features differing from native speakers due to their L1 influence. Then to find evidence from empirical data, authors build a corpus of L2 speakers’ speech through a language test for evaluation. Additionally, L1 speaker’s speech obtained from the same tests are collected for reference. These steps are in accordance with Baker’s views on corpus linguistics which “involves the analysis of (usually) very large collections of electronically stored texts, aided by computer software” (2010, pp.93). It often starts with building and annotating a corpus, while in this research annotating is largely done by the CWT and supplemented by human assessors.
At data analysis stage, the process is somehow complex and contains several ambiguous points. The authors select nine most repeated utterances from the corpus as “target utterances”. These utterances are rated by both human experts and the CWF respectively. As for the human assessments, four native Swedish assessors are told to only assess the selected prosodic features including stress at word and phrasal levels, rhythm and intonation. Those results are recorded in the CEFR levels ranging from A1 to C2. There are also four Finnish Swedish experts invited to give marks on stressed syllables. It is thus complex because it may be clearer if this study is split into two sub-study since two systems of marking and reference are employed. Regarding to the automatic assessments done with the CWT, it is much simpler. Researchers select three estimates covering fundamental frequency (f 0), energy envelope (EN) and duration (DUR) signals of utterances. The data can be readable from the decomposition graph of prominence estimation through signal extracting, sampling and processing. More importantly, they are z-scored which is appropriate. Combinations of the estimates are obtained with respective weights for the three measurements, so that individual signals can be analysed in relation to the average mean value. Yet a missing explanation that why such various feature weights are distributed to the three estimates leads to reader’s query about the justification.
Further, the researchers mention that a pair of comparison is made between the new wavelet-based prominence estimations and simple acoustic measures, therefore they also calculate combination estimates of simple f0, intensity maxima and duration at syllable level. In their prominence comparison approach, each pair of the same sentence uttered by two speakers are correlated at syllable level. Person correlations are used firstly in L1 speakers’ utterances to test if they show enough similarity; their mean estimates are then used as so-called representation of “average” native speakers, if the significance is high enough. Then in analysing the correlation between the utterance estimates of L2 and L1 speakers reflecting rates given by assessors, the researchers adopt Proportional Odds Logistic Regression (POLR) model which is suitable for examining data relations involving ordinal variables such as rates here. In agreement test, it is more complex. They use another model, the Akaike Information Criterion (AIC), to compare L2 estimates with three variables, that is, the “average” L1 estimates, L1 estimates, and the linguistic stress which I assume refers to the native L1 experts’ marks on the stressed syllables. They report the highest correlation occurs to the match between L2 estimates and L1 estimates. To increase reliability, they additionally use a Wilcoxon rank sum test to compare those nonpaired groups to confirm the results.         

b) What alternative methodology could have been used? Provide arguments in support of your answer.
Basically, the current two research questions of this article suggest a quantitative research methodology is a sensible choice, as it is conducted in this research. 
In this research, the authors demonstrate a keen orientation to test the applicability of computer-assisted evaluation in L2 speakers’ speech proficiency. It gives arise to the first hypothesis which expects the more similar the L2 speakers’ utterance estimates with L1 speakers’, the higher the obtained rates are. This calls for testing. Since L2 speakers’ proficiency is abstract and hard to test completely in one study. The researchers select several focused aspects from utterance phonetic features, which then are translated into measurable units so that the variables can be compared and contrasted quantitatively. This workable process involves a considerable calculation workload, especially of comparison and contrast mainly between human assessors’ rates and the machine assessment results, to figure out the accountability of the latter. 

3: results and relevance to theory
a) What are the results of the data collection?
To sum up, it is reported that automatically estimated syllable-level prominence patterns are a good predictor of L2 proficiency in terms of prosody. 
Specific results listed below:
(1) The high overall correlations in L1 speakers’ samples justify using the mean prominence estimates for individual syllables of those speakers as a representation of L1 performance.
(2) The correlations of L1 and L2 prominences estimated with a combination of wavelet-based energy envelope and duration yielded the most desirable values. 
(3) The higher correlations between L2 and L1 prominence correspond to better assessment grades.

b) Do the results support the theory on which the paper is based? How? 
It could be that these are not clear in the article, in which case say so and demonstrate it by giving examples of the lack of clarity.
The above results overall support the theory based on which the researchers propose the two hypothesises as analysed in previous methodology section. For example, the finding that the positive correlations between L2 and L1 prominence correspond to better assessment grades proves the first hypothesis.  Also, the wavelet-based prominence with a combination of energy envelope and duration yields the most desirable values has been proven to be useful in estimating L2 speaker proficiency, thus the second hypothesis is also accepted. 
Additionally, authors propose suggestions for language teaching. Based on the found distinctions between native and lower level samples, the researchers warn that poor prominence production can affect the intelligibility of speech and the perceived proficiency of the speaker, thus call for drawing attention to dependent stress patterns in language teaching.
But there are still some limitations in this essay. Firstly, it is a pity that the researchers do not introduce the requirements nor stimuli of the speech test used to collecting learners’ speech. Readers do not know whether the participants are just given materials to read out or spontaneous talks until the end which implied it is a read speech test. As it is known that phonetic features of the same speakers in the same utterance can vary in different situations, because speakers may have different intentions to emphasise. Moreover, if the participants deliver spontaneous speech on given topics, it would be difficult to find highly repeated occurrence. Therefore, either is problematic in collecting utterances and makes its claim probably not applicable to spontaneous speech proficiency assessment.    
[bookmark: _GoBack]Secondly, the sample selection is questionable in representativeness. The researchers only select intermediate level L2 learners of Swedish and exclude other levels of learners. This seems to be less confident to argue that L2 learners’ speech proficiency as a whole can be represented by such sample. What is more, they do not provide those participants’ profile. Since factors such as learners’ age, home language and hometown dialects may influence their prominence, therefore this inadequacy somehow decreases the reliability. Also, in determining the assessors for human assessments, researchers only introduce Finnish teachers of Swedish as assessors giving grades for learners’ utterances. It may not be enough to fully uncover listeners’ opinion about the utterances due to an exclusion of native Swedish speakers as assessors. Consequently, the results gathered here may be biased in interpreting the features for predicting learners’ proficiency.
Thirdly, the research presentation is somehow ambiguous in some details.  For example, researchers differentiate Finnish Swedish from Standard Swedish; however, pitifully they do not present detailed differences in their phonological comparison except for briefing CEFR descriptors. Therefore, readers may have difficulties in the hereafter discussion to identify whether the disparities in L2 speakers’ speech are due to these speakers’ native language influence or a habit formed by influent speaking.  Besides, the mentioning of Standard Swedish is a little bit distracting because it is less related to the research design within which it seems to be Finnish Swedish that has been referenced. 
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