Critical Review: Exploring Relationships Between Working Memory And Writing: Individual Differences Associated With Gender

I will critically review the article entitled:Exploring relationships between working memory and writing: Individual differences associated with gender, peer-viewed and issued in Learning and Individual Differences, Volume 40, May 2015, Pages 101-107.

  This article investigated gender differences in the relationships between working memory (visuo-spatial and verbal domains) and children's alphabet transcription and text writing abilities. To be more specific, three questions are raised:

1.Do different aspects of memory relate to writing fluency and quality measures?

2.Are gender differences obvious in all aspects of writing performance? 

3.Are the relationships between memory and writing consistent across genders? 

Experiment framework with independent and dependant variants are listed in the table below:
Table 1
	gender
	
	Visuo-spatial short-term memory
	Verbal short-term memory
	Visuo-spatial working memory
	Verbal working memory

	male
	Writing fluency
	 
	 
	
	 

	
	Writing quality
	 
	
	
	

	female
	Writing fluency
	 
	
	
	

	
	Writing quality
	 
	
	
	


Data were collected from 81 children aged between 5;2 to 8;5. Results revealed that no significant group differences are there between boys and girls in terms of relations between working memory and writing performance. However, individual difference analyses showed variation relating to gender in the memory skills underpinning writing. Verbal short-term memory(VSTM) abilities indicated the alphabet transcription skills of boys but not girls. Visuo-spatial short-term memory could predict writing quality in both genders, but verbal working memory skills predicted boys' writing fluency and visuo-spatial short-term memory predicted writing fluency in girls. To clarify the result, I put the conclusion in the form of table:

Table 2
	working memory 
	 writing performance.
	gender
	No sig

	verbal short-term memory abilities 
	predicted the alphabet transcription skills 
	 For boys
	Not girls

	verbal working memory skills   
	Predicted

writing fluency 
	boys
	No girls

	visuo-spatial short-term memory  
	predicting writing fluency
	Not boys
	girls


Finally the author discussed the need to consider gender differneces in terms of indivisual differences in cognitive skills and strategic application of writing skills. 

Part 1:   theoretical framework
What theory (or part of a theory) does the article aim to test?

 The author used and tempted to test baddeley’s (2007, engle, 1999) working memory theory. This framework outlines WM as encompassing short-term storage (STM) combined with processes for attention and skill coordination, essential for managing complex, everyday activities (Baddeley, 2007; Engle et al., 1999). Writing represents one such intricate and resource-intensive task, requiring a variety of processes—such as idea generation and their transformation into linguistic forms ready for transcription—to produce a final written product (Alamargot & Chanquoy, 2001). Therefore, working memory is assumed to play a significant role in writing ability.  So in this study, authors tend to find out weather their participants follows this theory.  Literature has confirm the role of WM in writing ability/quality in ADULTS, therefore validating the necessity to testify the role of WM in CHILDREN in this research.
Second theory author tends to test is the theory of simple view of writing(berninger, 2000). In this theory, it is stated that, transcription skills (handwriting and spelling) and attention processes is conducted within the capacity limitations of WM. And transcription skill is also part of the cognitive resources underpin text generation and composition, therefore it is possible that for a novice writing which needs far more resource demanding process for orthography, its writing quality will be negatively affected because of insufficient cognitive resource because resources are diverted from high level composing skills as planning and coherence monitor. Instead, an experienced writer with more skillful transcription skills should perform better in writing. The author stated that existing literature confirmed relationship between writing fluency, generation process to different parameters of working memory such as inhibition,short-term memory capacity of visual and verbal domain. What the author proposed about the originality in this research is that author stresses the a complete working memory developmental account is needed, and above literature is for different age group and therefore very early stages of kids as subjects for this issue check is necessary.
Thirdly, as to the theory of Writing ability is related with gender. There is no specific theroy deliberately interpreting relation between writing ability and gender in this article, but author used abundant literature to suggest inconsistency of research result in terms of writing and gender. Research on gender differences in writing has involved detailed examinations of factors that contribute to writing processes; however, disparities in the overall quality of written work have not always been observed (Cameron et al., 1995; Williams & Larkin, 2013). Identifying gender differences at the level of linguistic or textual features, which shape the overall perception of quality, can be particularly challenging (Berman & Verhoeven, 2002). Jones and Myhill (2007) noted that gender-based variations became more apparent as assessments shifted from broad text-level characteristics to more specific sentence-level elements. Due to these inconsistencies, further studies exploring the developmental trends of gender differences in writing quality are strongly recommended.   
Fourthly, Regarding the question of whether the relationship between memory and writing is consistent across genders, the author highlighted the limited evidence available on how differences in working memory (WM) resources might explain gender-based variations in writing development. Moreover, no specific theoretical framework has been established to address this issue directly. This question emerges logically from the preceding two inquiries. Since gender differences in WM have rarely been investigated or identified (Bourke & Adams, 2011; Pickering & Gathercole, 2001), they may appear to be an unlikely factor in explaining gender disparities in writing. Nevertheless, WM remains integral to developmental and individual variation in writing abilities (Swanson & Berninger, 1996), making this an important area for further exploration.
As to the term used in this article, author should state out explicitly what writing ability is defined as at the very beginning. For example, in this paper, writing is defined as writing quality and fluency. And then author should use this two terms explicitly afterwards in first two paragraphs. For example, the title of 1.2 should be working memory and writing quality and fluency to replace writing development, to make terms more united.
What specific predictions of that theory are being tested? (i.e. what hypotheses follow from the theory?)

 According to the theory the author used, the first hypothese to be tested is: weather there are different aspects of memory related to writing fluency and quality measures in child age group? 

Second hypothesis to be tested is: are gender differences evident in all aspects of writing performance in this study?

Third, are the relationships between memory and writing consistent across genders? Individual differences in the facility to support specific writing processes with particular memory skills may differentiate the performance of boys from girls.
Part 2: methodology
What specific methodology is being used in order to test the prediction(s) / hypothesis?

As mentioned above, this study adopted quantitative approach and parameters in the table below will be measured one by one, and statistic analysis is adopted to draw the conclusion of research question.

Table 3
[image: image1.png]Measure

Age
Visuo-spatial STM
Maze memory
Block recall
Verbal STM
Word recall
Non-word recall
Visuo-spatial WM
Odd-one-out
Spatial recall
Verbal WM
Listening recall
Backward digit recall
Writing
Alphabet transcription
Writing fluency
Writing quality
BW — mark making (MM)
BW — composition & effect (C&E)
BW — structure & organisation (SO)
BW — sent. structure & punctuation (SSP)
BW — spelling
BW — total





What alternative methodology could have been used? Provide arguments in support of your answer. 
   Alternative method applicable is qualitative method such as conducting interview to participants from boys and girls their feelings while writing, how do their memory serve them while writing. Due to the result that VWM and VSSTM are as different indicators to writing fluency between boys and girls, interview questions can focus on these two aspects to investigate deep to look for evidence to backup the quantitative result.
Question 3: results and relevance to theory
What are the results of the data collection?

Result 1:

All the descrpritve results of parameters of table 3 are shown in the table 4below:

Table 4
[image: image2.png]Measure Year 1 (n=42) MaleYrl (n=21) FemaleYrl(n=21) Year3(n=239) MaleYr3(n=22) FemaleYr3 (n= TG
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Age 69.14 (3.37) 94.46 (4.04)
Visuo-spatial STM
Maze memory 9.83 (6.41) 10.19 (6.78) 9.48 (6.16) 15.90 (5.04) 16.73 (5.66) 14.82 (4.00)
Block recall 14.33 (3.31) 14.48 (3.23) 14.19 (346) 18.85 (4.17) 19.27 (3.92) 18.29 (4.54)
Verbal STM
Word recall 16.90 (3.77) 16.33 (2.61) 17.48 (4.64) 18.23(3.98) 18.18 (4.33) 18.29 (3.60)
Non-word recall 14.69 (3.23) 14.81 (2.77) 14.57 (3.71) 16.36 (4.28) 16.41 (3.91) 16.29 (4.83)
Visuo-spatial WM
0Odd-one-out 11.81 (3.58) 11.71 (4.23) 11.90 (2.88) 13.15(3.58) 12.64 (2.72) 13.82 (4.46)
Spatial recall 7.52 (4.09) 6.24 (4.24) 8.81(3.59) 10.49 (5.16) 9.68 (4.63) 11.53 (5.76)
Verbal WM
Listening recall 6.83 (2.58) 5.95(2.29) 7.71 (2.61) 9.13 (2.60) 9.32 (2.19) 8.88 (3.10)
Backward digit recall 8.05 (2.90) 743 (3.32) 8.67 (2.33) 10.28 (2.95) 10.64 (2.44) 9.82 (3.52)
Writing
Alphabet transcription 6.33 (3.57) 5.76 (3.42) 6.90 (3.71) 9.11 (7.65)" 9.33 (8.89)? 8.80 (5.75)%
Writing fluency 11.90 (7.86) 10.52 (8.51) 13.29 (7.09) 52.54(24.77) 52.54 (24.94) 52.53 (25.33)
Writing quality
BW — mark making (MM) 6.86 (1.85) 6.48 (2.34) 7.24(1.14) 8.97 (1.09) 8.82 (1.05) 9.18 (1.13)
BW — composition & effect (C&E) 2.98 (3.09) 2.19 (2.85) 3.76 (3.18) 9.90 (3.30) 9.91 (3.02) 9.88 (3.72)
BW — structure & organisation (SO) 0.50 (1.04) 0.52 (1.17) 0.48 (0.93) 4.23(2.41) 3.95(1.96) 4.59 (2.92)
BW — sent. structure & punctuation (SSP) 1.00 (1.08) 0.67 (1.06) 1.33 (1.02) 4.15 (2.38) 3.77 (2.20) 465 (2.57)
BW — spelling 3.38 (2.55) 248 (2.71) 4.29 (2.05) 6.49 (1.12) 6.50 (1.14) 647 (1.12)
BW — total 13.88 (7.55) 11.81 (8.12) 15.95 (6.48) 29.92 (6.87) 29.32 (6.10) 30.71 (7.89)





Result 2: Gender and age differences with alphabet transcription, writing fluency and writing quality

Gender and age differences in alphabet transcription, writing fluency and writing quality were explored using a series of ANOVAs. And result (Table 5)turned out that there was no significant interaction between gender and writing transcription/fluency/quality, but there are significant differences between age and writing transcipitual/fluency/quality.

Table 5

	Correlation:
	 writing transcription
	fluency
	quality

	 gender
	no sig.
	no sig.
	no sig.

	 Year 
	  sig.
	 sig.
	 sig.


MANOVA explored age and gender differences in each of the measures of memory. Using Pillai's trace a significant effect of year group was identified.

Result 3: The relationships between memory and writing were initially evaluated through bivariate correlations for the whole sample, within gender and within age, and the result of its correlations with genders is as follows(Table 6):

[image: image3.png]Correlations between memory composite scores and writing assessments both within
gender and age and across the whole sample.

VSSTM VSTM VSWM VWM
Alphabet transcription 321 414" 060 169
Yr1 209 351" 397 229
Yr3 287 416" —.204 —.034
Male 426™ 696" 066 176
Female 154 —.022 051 160
Writing fluency 5327 230" 359 490"
Yr1 309" 180 317" 379"
Yr3 185 055 228 247
Male 4947 199 265 547
Female 587 268 486" 423"
Writing quality 617" 308™" 489" 583"
Yrl 354% 240 423%F 368
Yr3 354% 175 425" 487"
Male 6417 359* 476" 633%
Female 635" 246 494 510"

* p<.05.
** p<.01.




Blue box of analysis highlighted that alphabet transcription was unrelated to any memory measure in girls, whereas in boys, it showed a correlation with both VSSTM and VSTM . Red box shows that writing fluency, on the other hand, was linked to VSSTM and VWM in both genders but did not correlate with VSTM for either group. Notably, VSWM was associated with writing fluency in girls but not in boys. Green box shows that Writing quality exhibited similar relationships with memory measures in both boys and girls, except for VSTM, which had a significant association in boys but not in girls. To assess whether these differences in correlations were statistically meaningful, Fisher’s r–z transformation (one-tailed) was applied. The results indicated no significant differences in the magnitude of correlation coefficients between boys and girls for VSWM and writing fluency or VSTM and writing quality, with z = −1.12, p = .13 and z = .54, p = .29, respectively.

To summarize in table, it is shown that:

3.1Alphabet transcript as dependant variant:
	
	VSSTM
	VSTM
	VSWM
	VWM

	 YEAR 1
	no sig.
	 NO sig.
	sig.
	no sig.

	 YEAR 3
	no sig.
	 no sig.
	no sig.
	no sig.


3.2Writing fluency as dependant variant:
	
	VSSTM
	VSTM
	VSWM
	VWM

	 YEAR 1
	no sig.
	no sig.
	no sig.
	no sig.

	 YEAR 3
	no sig.
	 NO sig.
	no sig.
	no sig.


3.3Writing Quality as dependant variant:
	
	VSSTM
	VSTM
	VSWM
	VWM

	 YEAR 1
	 sig.
	  NO sig.
	sig.
	  sig.

	 YEAR 3
	 sig.
	  NO sig.
	sig.
	  sig.


3.4Alphabet transcript as dependant variant:
	
	VSSTM
	VSTM
	VSWM
	VWM

	 male
	 sig.(significant difference )
	 sig.(significant difference )
	NO sig.
	NO sig.

	female
	no sig.
	 NO sig.
	no sig.
	no sig.


3.5Writing fluency as dependant variant:
	
	VSSTM
	VSTM
	VSWM
	VWM

	 male
	 sig.
	 No sig.
	 NO sig.
	 sig.

	female
	sig.
	 no sig.
	sig.（but without significant difference）
	 sig.


3.6Writing Quality as dependant variant:
	
	VSSTM
	VSTM
	VSWM
	VWM

	 male
	 sig.
	  sig.
	 sig.
	 sig.

	female
	sig.
	 No sig.（but without significant difference）
	sig.
	 sig.


Result 4: Multiple regression analyses were conducted to identify the degree of independence of associations observed between writing and memory. The four composite memory variables were entered simultaneously as predictors of each of the outcome writing variables for each gender separately

[image: image4.png]Multiple regression analyses predicting writing performance within gender on the basis of
four composite measures of working memory.

Girls Boys
Step 1 b SEB B P b SEB B P
Alphabet
transcription
VSSTM 91 1.15 19 p=.43 151 1.23 23 p=.23
VSTM —78 97 —17 p=43 481 199 .69 p=.001
VSWM —60 116 —13 p=.61 —26 104 —.04 p=.80
VWM 1.10 1.18 23 p=36 —180 120 —.28 p=.14
Writing fluency
VSSTM 12.71 523 46 p=.02 860 591 31 p=.15
VSTM —270 439 —.10 p=.54 —479 470 —.17 p=.31
VSWM 416 504 .16 p=.41 —441 500 —.15 p=.38
VWM 345 5.11 12 p=.50 13.08 577 48 p=.03
Writing quality
VSSTM 52 18 52 p=.01 40 19 39 p=.05
VSTM —.18 15 —-19 p=23 —-03 .15 —.03 p=.84
VSWM 09 17 .09 p=.61 12 16 11 p=.46
VWM 27 17 27 p=.12 29 19 29 p=.13

Note: alphabet transcription: R? = .063 girls; R? = .526 boys.
Note: writing fluency: R? = .376 girls; R? = .347 boys.
Note: writing quality: R? = .466 girls R? = .478 boys.




The result shows that the memory variables predicted 46.6% of the variance in writing quality in girls and 47.8% in boys, F(4,33) = 7.20, p b .001and F(4,38) = 8.71, p b .001 respectively. VSSTM was the only variable to present a significant standardised beta coefficient in both groups (part correlation for boys .239 and for girls .375)

Do the results support the theory on which the paper is based? How? 
The author called gender differences “elusive” as to support what he stated in the literature review that there are always inconsistency of significance between gender and writing according to result 3.4;3.5;3.6 

[image: image5.png]3.4Alphabet transcript as dependant variant:

VSSTM VSTM VSWM VWM
male NO sig. NO sig.
sig.(significant | sig.(significant
difference ) difference )
female no sig. NO sig. no sig. no sig.
3.5Writing fluency as dependant variant:
VSSTM VSTM VSWM VWM
male sig. No sig. NO sig. sig.
female sig. no sig. sig. ( but| sig.
without
significant
difference)
3.6Writing Quality as dependant variant:
VSSTM VSTM VSWM VWM
male sig. sig. sig. sig.
female sig. No sig. Coutwithout | SIg. sig.

significant difference )




where genders are compared and no significant differences are shown between boys and girls in terms of memory components and writing. In this study, the lack of a significant group effect of gender on writing is at odds with some studies (Beard & Burrell, 2010; Bourke & Adams, 2011) although consistent with others (Cameron et al., 1995; Williams &Larkin, 2013). Therefore explanation beyond description of the poor performance of some boys requires a more fine-grained analysis of factors which underpin individual differences in writing development. 

The result of relationship between writing and memory (indicated by green box) supported the theory proposed by Badelly by showing that these relationships involved both short-term storage and the integration of storage with processing, which reflect working memory (WM) capacity. This aligns with the view that memory abilities support various components of the writing process (Bourke & Adams, 2003; McCutchen et al., 1994).  
[image: image6.png]Correlations between memory composite scores and writing assessments both within
gender and age and across the whole sample.

VSSTM VSTM VSWM VWM
Alphabet transcription 321 414" 060 169
Yr1 209 351" 397 229
Yr3 287 416" —.204 —.034
Male 426™ 696" 066 176
Female 154 —.022 051 160
Writing fluency 5327 230" 359 490"
Yr1 309" 180 317" 379"
Yr3 185 055 228 247
Male 4947 199 265 547
Female 587 268 486" 423"
Writing quality 617" 308™" 489" 583"
Yrl 354% 240 423%F 368
Yr3 354% 175 425" 487"
Male 6417 359* 476" 633%
Female 635" 246 494 510"

* p<.05.
** p<.01.



 

Special contribution of this study is that it highlights the role of visuo-spacial memory skills(VSSTM) in early writing, which has not been tested in previous study. This study also extends the evaluation of VSSTM to the influence of writing and to different subjects (as the red box shows). It is possible that males experience delays in learning the alphabet sequence, leading to greater reliance on VSTM processes for transcription, with this relationship serving as an indicator of incomplete knowledge. This hypothesis could be further investigated by exploring alternative transcription tasks, particularly focusing on the cognitive mechanisms involved (Sumner et al., 2014). Another perspective suggests that VSTM might influence the transformation of ideas into linguistic structures (Adams et al., 2013; Chenoweth & Hayes, 2003), thereby limiting writing quality, especially among boys. 
Part 4 . Limitation
The limitation of this article lies in that, firstly, sample size could be larger to replicate the experiment to test weather the findings could be generalized in a larger scale. Secondly, in regression analysis, memory factors could be replaced by reading, vocabulary skills to explore its relation with writing. Also, writing genre and assessment criteria might influence the conclusion about relative skills of boys and girls. 

 Part 5. conclusion
 This paper quantitatively analyzed relationships between working memory and writing ,especially explored individual differences associated with gender. With explicit theory and detailed experiment, author brought out research results naturally from experiment and answered research questions precisely. But i think here are two points needing better elaboration: firstly, why since overall data shows no significant variation, but individual differences shows the difference among gender. Second, it is better to add some theory to elaborate the research result from cognitive theories or related psychological theory, and avoid just comparing present research results with previous research results only, to make this article more explanatory. 
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