Running head: ARTICLE CRITIQUE~M. A. HAUCK



        1

Quantitative Article Critique 1


Mark A. Hauck

Slippery Rock University
Running head: ARTICLE CRITIQUE~M. A. HAUCK



        2
Wagner, B., & Jackson, H. (2006). Developmental memory capacity resources of typical children retrieving picture communication symbols using direct selection and visual linear scanning with fixed communication displays. Journal of Speech, Language, and Hearing Research, 49(1), 113-26. Retrieved from Education Full Text database.

Introduction

Problem

The authors wished to investigate short-term memory capacity among a select group of  elementary school students using the Picture Exchange Communication System (PECS) providing the visual stimuli. The topic of memory retrieval has been of on-going interest to researchers studying how augmentative and alternative communication (AAC) impacts learning. The problem investigated in this study is whether or not different modes of visual stimuli delivery affects memory retrieval. The employed modes represent study variables. The first two variables are direct and linear scanning selection. Direct selection is a technique whereby the student selects the graphic symbol by means of a pointer, input device, or simple eye gaze. Linear scanning selection is a technique whereby graphic images are presented to the student in a consecutive motion sequence that can be paused by a cursor or a switch. This method is used by students unable to point to static graphic images. Fixed and dynamic displays represent the final two variables. Fixed displays arrange symbols on grids comprised of rows and columns. Dynamic displays 
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arrange symbols in pages, which are accessed by linking symbols in some kind of logical sequence, i.e. if a symbol for “food” is selected, it will take the user to another page where symbols representing different kinds of foods are displayed. The authors chose to base their investigation on fixed symbol displays. They determined their investigation to be significant in the measurement of cognitive abilities in elementary level students using AAC technology.

Review of Literature

The authors surveyed the methods and results of past studies into AAC usage and impacts on memory and concurred with the consensus conclusion that a strong connection between graphic symbol selection techniques and memory must exist to successfully encode messages. The reviewed literature discussed the challenges found in developing working (short-term) memory and recognition (long-term) memory and how they build via various instructional techniques. These techniques included manipulating time frames (length of time needed to commit to working memory, plus time needed recognize or recall) and introducing symbols known as distracters (symbols that possibly “distract” learners from the desired symbols needed to be recognized) to gauge the breadth of a student’s recognition memory. The literature suggested that a strong working memory directly and positively impacts recognition memory.  A student’s word span was a measurement of the total number of items stored in recall memory and used in determining the depth of recall memory in the absence of previous working memory.  The authors also learned from previous studies that most all shared common methods, 
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such as direct observations of cognitive, linguistic, and physical demands within two the primary symbol selection techniques—direct and linear scanning.  The literature also suggested that task demands are observable variables in the study of direct and linear scanning selection. Age was also an observable variable, indicating that student in the lowest grades had less developed memory capacities, and that memory capacity increased with age. The authors developed a conclusive statement about the reviewed literature. They concluded that it serves as an adequate foundation from which further investigations can be conducted.
Hypothesis

The authors devised two hypothesis questions. The first question was when using direct versus linear scanning selection, “do elementary aged boys and girls differ in their ability to retrieve single noun PECS from fixed displays with grid layouts?” (Wagner & Jackson, 2006). The second hypothesis question would focus on determining error differentials between genders of the same general elementary age group when using PECS from fixed displays with grid layout. Essentially, the hypotheses would focus on symbol retrieval and types of errors made when retrieving PECS within male and female sample groups of elementary school age.

Method
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Participants

The study population included 120 regular education school children in kindergarten, first grade, and third grade. The students attended three public schools and one private school in the state of Indiana.  Selected from each grade were 40 children, with an equal distribution between boys and girls. The grades were selected arbitrarily, based on the authors’ decision to follow the past research that suggested that younger students are more sensitive to potential differences in retrieving symbolic information supplied by PECS. All selected students were fluent in English and indicated no known cognitive, sensory, physical, or speech and language impairments. All selected participants had scores within –1 and + 2 standard deviations from the mean on standardized tests assessing mental maturity.
Instruments

Two stages of task completion were devised by the authors for the fixed display portion of the experiment— a motor training task stage and an experimental task stage (the former stage would be conducted first, the latter second). Multiple fixed display boards were created for both stages, utilizing PECS created in the Boardmaker software program. The display boards were created using Macromedia Director and Adobe Photoshop in a 4 by 3 array (four rows, with three PECS in each row). The motor training task boards were also labeled as stimulus boards. Twenty total stimulus boards were created, two of which were designated for practice trials. The remaining 18 stimulus boards were reserved for the test trials. Successive trials would include a gradual increase 
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in the number of PECS featured, starting with 5 on the first two trials and ending with 20 on the last two trials. The experimental stage featured twenty boards designed using the same software, except the each cell in the 4 by 3 array would be blank. The PECS for this stage would appear at the bottom of the board in random order, along with four distracter PECS. A word span was calculated for each participant based on the number of correct PECS identifications. Initial evidence of instrumental validity could be found in the extensiveness of the trials, control of the dependent variables (fixed display and linear scanned display), which ensured that enough data would be collected and analyzed to verify the hypothesis. Validity was also ensured by a brief pilot study conducted with three separate groups of children not connected to the primary sample population of 120 students. This was conducted because the authors believed that not enough prior existed verifying that the selected PECS to be used in the main experiments were easily identifiable. The pilot study would verify that the PECS were identifiable and thus, would not compromise validity. In both fixed display stages, 122 PECS were used to stimulate word retrieval, while 79 PECS were used as distracters. All display stages were presented electronically via computers with touch screen capability. The homogenous nature of the sample population would ensure the reliability of the test scores, which combined pre-experiment standardized test scores and demographic profile related to age and aptitude. Experiment reliability was also ensured by a procedural step best described in the next section, which screened students by use of a criterion benchmark that had to be reached in order to proceed in the experiment.
Running head: ARTICLE CRITIQUE~M. A. HAUCK



       7
Design and Procedure

Participants were randomly assigned to either the fixed displays or linear scanning displays. Participants used their fingers to point with fixed displays. Participants used a clicker controlled by their palm with linear scanning displays. During the motor training task phase, participants were permitted unlimited time to complete their tasks. During the experimental phase, participants were also required to meet a 100% criterion of success during the first few trials. Remedial instruction and practice was made available to those having difficulty during these initial trials. If a participant still did not meet the 100% criterion following remediation, they did not proceed with the rest of the experimental trials. Of the 120 students in the sample population, only three failed to meet the experimental phase criterion.  During experimental phase, participants were limited to five seconds to make their selections. Verbal and visual cues were provided to assist in their selections. A threat to internal validity was instrumental, as a significant disparity occurred between object and location errors (comparisons to be discussed in the next section), pointing to difficulty for some of the participants to follow the grid layouts to exactly place a PECS symbol. The lack of familiarity with the linear scanning tool is also an instrumental threat to internal validity. The authors admit that the results of their experiment do not generalize to populations of lower cognitive ability, indicating a threat to external validity.   
Results
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Comparisons

The authors found no significant differences in performance between genders tested on fixed display and linear scanning grids. However, they supplied no statistical or graphical representation to support this comparison. They also found no significant differences in word spans among participants in both grid formats. Participants tested on the fixed display grids (M = 4.8, SD = 1.8) had increased word spans compared to participants tested on the linear scanning grids (M = 3.45, SD = 1.8). Grade level achievement was significantly skewed in favor of the older participants. Kindergarten (M = 3.08) and first grade (M = 3.03) were outperformed by third grade (M = 5.75) in total word span. Object and location errors, cited earlier as threats to internal validity, statistically favored the latter (M = 7.5, SD = 3.79) over the former (M = 1.89, SD = 2.1). The amount of location errors was considered by the authors to be an unintended consequence of the study.
Discussion

Conclusions

The authors found that gender does not present itself as a significant variable when testing elementary age students in both fixed display and linear scanning grid layouts. To explain the disparity in performance between both layout formats, they conclude that the act of finger pointing in the fixed display test is less challenging than having to operate the palm controlled switcher device used in the linear scanning test. They also concluded that during the linear scanning tests, items had to be retained in their short term memories 
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for a longer period of time. Participants also had very limited experience with the palm controlled switch, which had an effect on the test results. The disparity in achievement among grade levels was attributed by the authors to basic developmental differences among age groups. Kindergartners and first graders are developmentally similar due to the closeness in chronological age. Third graders can be at least two to three years older and hence, benefit from more advanced cognitive development. In regard to oject and location error disparity, the authors conclude that it requires more cognitive ability to locate symbols than to identify them.

Implications/Limitations/Future Research

As suggested earlier, a limitation of this study is that the findings cannot be generalized to other populations. Another limitation was the failure of the study to find more significantly diverse developmental data. Kindergarten and first grade were too similar and hence, presented insignificant differences. They admit that another attempt at a similar study should ideally include a wider age range to even include an adult population sample. The authors did not factor in the possible prior mnemonic abilities of the study participants, since memory served as a primary independent variable. Any future studies of this sort should take into account the scaffolding needs of emerging learners using PECS to develop communication skills. They also contend that a future study should prominently feature children with limited or no functional communication skills. This population is underrepresented in the research and they predict that more study in this direction is essential to achieve greater understanding. In retrospect, they consider that 
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instructing via linear scanning requires extra time in order to familiarize students with the process of symbolic location as opposed to recognition. This all has impact on short and long term memory storage and retrieval.  The authors believe that although linear scanning should not be abandoned as a teaching strategy, direct selection is still the most effective and efficient use of resources.   

