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Introduction: Brief Summary of Article’s Main Points 
	Alt and Spaulding focused on determining the influence of time delay on children's phonological and lexical development. They argued that the world learning process is complicated since children must develop a combination of lexical, phonological, semantical, and cognitive abilities. However, children with specific language impairment struggle more with the world learning process than children with typical development. It is worth noting that specific language impairment is characterized by a child's language development progress with no particular reasons. In contrast, a child with typical development is one experiencing normal and healthy language development (Bishop, 2006). The authors explained that children's ability to learn new words is highly determined by their capacity to maintain the words in their memory. Importantly, children with specific language impairments have a poor capacity to keep the words in their memory, which explains why they find word learning challenging. Poor memory or rapid forgetting by children with specific language impairment is caused by interference of information stored in the memory and the increased rate of forgetting. Interference happens when children consume a huge quantity of information. They find it challenging to familiarize a word, making them forget the words they have just fed their brains. Notably, Alt and Spaulding express their concerns that studies on forgetting have been conducted from a quantity-capacity perspective which only explores children's cognitive space to store information. They emphasize the importance of studying the time of storing information to determine ways of improving word learning among children with specific learning impairments.
Critical Analysis of the Article 
Theoretical Considerations 
	The article aims at testing the working memory model by Alan Baddeley and Graham Hitch. The  working memory model works under the understanding that the working memory has  a limited space for retaining information for a specific amount of time (Chai et al., 2018). The space in the working memory is significant because it provides a mental workspace from which is held or transmitted cognitively to direct a certain action. Notably, Baddeley and Hitch’s working memory model constitutes three critical components that support the storage and manipulation of information. The most critical component of the three is the central executive as it is responsible for coordination activities in the work memory (Chai et al., 2018). It determines which part of the working memory deals with which type of information. Moreover, it decides which information is more important and urgent to remember (Chai et al., 2018). This aspect explains why people are quick to forget the less important information but will remember the information when the need to do so arises. 
	The other component of the working memory is the phonological loop, which Baddeley and Hitch referred to as the “sound store.” It is responsible for holding written and spoken information (Chai et al., 2018). Notably, the phonological loop comprises two parts, the phonological store and the articulatory control system. The phonological store, also regarded as the inner ear, retains information in speech form. In this regard, spoken information is retained instantly, while written information must first be converted into speech form through speaking (Chai et al., 2018). The articulatory control system acts as the rehearsal centre. The information stored that the phonological store is repeated with the help of this component, enabling the working memory to retain the information (Chai et al., 2018). The last component of the working memory model is the visuospatial sketchpad. It deals with visual information. It is responsible for remembering data that people feed through observing (Chai et al., 2018). In summary, the working memory model determines the capacity and time at which people store information in their memory.
Specific Predictions of the Working Memory Model Being Tested in the Article
The following were the specific predictions of the working memory model, which the article tested.
1. Word learning would be more difficult in children with specific language impairments since they have increased length of the delay and low phonotactic probability words.
	Notably, this prediction follows the working memory model tested in the article. As explained above, the working memory model works under the idea that the working memory has limited space for storing information. The specific language impairment condition makes people lack skills useful for memory, increasing their length of decay. Leonard (2014) explained that children with specific language impairment lack rehearsal skills, which involves repeating a word frequently to facilitate memory. This aspect reduces the length of decay since the repetition “assures” the working memory that the repeated word is important and should be retained. The child “enjoys” a prolonged duration in which he can access the word, making learning easy.
2. Children would use vocal rehearsal to retain the “phonological” representation of new words in their working memory. However, children with specific learning impairments would experience difficulty in employing this strategy in word learning.
	This prediction fits the working memory model because of the concept of voice rehearsal. Notably, voice rehearsal entails repeating a word to avoid forgetting it. The repetition acts as a refreshing mechanism in the phonological loop as it directs the working memory to consider the repeated word more significant than other information (Leonard, 2014). The prioritizing mechanism of the repeated word ensures that it is retained for a more extended period. However, children with specific language impairments still struggle with the voice rehearsal strategy when learning new words. They suffer from utilization deficiency, which means that their memory degradation affects their ability to benefit from task performance strategies (Archibald & Gathercole, 2006). In this regard, they are unable to repeat a word adequately, making it challenging to memorize the word.
3. The benefit of vocal rehearsal would be higher in children with typical development, considering those with specific language impairments suffer utilization deficiency.
	This prediction reflects how typically developing children are more conversant in using effective voice rehearsal than children with specific language impairments. Children with specific language impairments undergo utilization deficiency. Ineffective voice rehearsal can include repeating words for a short period or getting distracted during the repetition exercise (Leornard, 2014). Such factors lower the performance of retaining information at the phonological loop for extensive memory.
Methodology
Methodology Used in the Article
	The study involved 40 participants, children aged 7-8 years. Half had specific language impairment, and the other half had typical development. The aspect that was used separate them was the maternal level of education. The researchers used the parental report to determine the participants' maternal level of education. Notably, they avoided using participants diagnosed with conditions such as hyperactivity and autism. The participants also spoke English as their dominant language.
	Apart from the maternal level of education, the participants underwent the Clinical Evaluation of Language Fundamentals Fourth Edition (CELF-IV) test to determine whether they would be in the specific language impairment group or the typical development group (Alt & Spaulding, 2011). Children from the typical development group scored higher than the standard score of 85 points.
	After separating the children into specific learning impairment and typical development groups, the researchers administered experimental tasks that included mispronunciation detection and production tasks. The children were first taken through training before they were given experimental tasks. The training aimed at determining whether the children understood what was expected in the experimental tasks (Alt & Spaulding, 2011). Significantly, the children were presented with real-life stimuli of lexical words, which they identified effectively, assuring the researchers that they were fit for the experimental tasks. During the mispronunciation detection task, which the researchers identified as the recognition task, the children were given a laptop from which they watched and listened to stimuli. Here, the researchers asked the children to fast-map new lexical of an item after hearing its name two times (Alt & Spaulding, 2011). They then proceeded to the recognition test. They presented the item's real name or another name which was phonologically close to the real name. The children were expected to listen to the names and press the button once they identified the item. Notably, the children identified items independently, and the researchers avoided giving them feedback on their answers. Feedback would have influenced the children's performance, causing the study to lose its credibility.
	The production experiment task involved testing the effect of high and low phonotactic probability. The researchers created 24 nonwords where each word had four syllables. The words' probability was tested using the Phonotactic Probability Calculator, whose median standard for high phonotactic probability was (X=1.02) and (X=1.00) for low phonotactic probability (Alt & Spaulding). The vocal rehearsal was tested by the number of times a child repeated the name of an item after it was measured.
Alternative Study
	While the experiment tasks (recognition and production) used in the article's methodology sufficiently tested the working memory model, a recall memory experiment task would also have been useful. The recall memory experiment tests an individual's ability to remember using clues of associations (Alloway & Ledwon, 2014). In this study approach, the participants are expected to remember items in the order they fed the working memory. The advantage of experimental tasks is that the researcher can also determine the participants' semantical memory (Alloway & Ledwon, 2014). The recalling abilities refresh the temporary memory systems like the phonological loop, enabling the information to be integrated to form semantical memory, which interprets to long-term memory.
Results and Relevance to Working Memory Model 
Results of The Study 
	The findings revealed that the learning abilities through fast mapping are influenced by voice rehearsal and memory decay with time. The researchers found that typically developing children performed better than children with specific language impairments. Children with specific language impairments recorded a high rate of memory trace degradation as they kept repeating a word many times to avoid forgetting. Typically developing children repeated names but not as many times as the other group. The study also showed that children in both groups performed poorly in pronouncing the word with low phonotactic probability.
Relevance of The Findings to The Working Memory Model
	The findings of the study reflect the concept of the working memory model. The study showed that children with specific language impairments have poor learning abilities because they experience a high rate of memory decay. The condition causes the children to experience deficient language development. This aspect affects the efficacy of the phonological loop of the working memory responsible for retaining information in speech form (Archibald & Gathercole, 2006). Poor language abilities mean that the child with specific language impairment finds it difficult to feed in the information through speech, causing the phonological loop to lose flexibility in manipulating information (Archibald & Gathercole, 2006). Another aspect of the results that connect the study to working memory is the phonotactic probability. The study revealed that typically developing children and those with specific language impairment struggle with word learning when the words have a low phonotactic probability. Archibald and Gathercole (2006) interpreted this aspect by arguing that children experience deficient non-word repetitions when interacting with words with low phonotactic probability. It is worth noting that phonotactic probability refers to how a child is familiar with a word (Archibald & Gathercole, 2006). New words with unfamiliar phonological sequences are hard to pronounce, causing the individual not to repeat them as frequently as possible.
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