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Abstract
There is a growing body of research showing that writers are influenced by motiva-
tion-related aspects. This study documents the translation process of the Portuguese 
version of the Writing Motivation Questionnaire and the construction of two scales 
to measure self-efficacy for handwriting and story writing. The psychometric prop-
erties of these instruments were then explored. Firstly, we examined the factorial 
structure of these instruments and tested measurement invariance across two inde-
pendent samples of 202 and 193 third graders. Secondly, we evaluated the reliabil-
ity of the scales and their convergent/discriminant validity by testing the relation-
ship among them and with external correlates (viz., handwriting fluency and story 
length and quality). Thirdly, we tested instruments’ predictive validity by regressing 
story length and quality on motives to write, and on self-efficacy for handwriting 
and story writing. Findings confirmed the multidimensional nature of motivations to 
write and supported the validity and reliability of the scales developed. Regression 
analyses showed that competition- and grades-related had, respectively, a negative 
and positive contribution on story quality. Moreover, self-efficacy for story writing 
and handwriting contributed, respectively, to story length and quality, above and 
beyond handwriting fluency. This study provided evidence on the validity and reli-
ability of the instruments under analysis, showing their usefulness to assess moti-
vational dimensions in students as young as 8  years old. Findings join to current 
research emphasizing the importance of having valid and reliable tools to explore 
the role of motivation in young children’s writing.
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Introduction

In the nineties, John Hayes proposed a theoretical model of writing that included 
motivation as a main component, side by side to cognitive processes (Hayes, 
1996). Since then, efforts have been made to shed light into the motivational pro-
cesses involved in writing (Boscolo & Hidi, 2007; Bruning & Horn, 2000), even 
though these latter continue to receive less research attention than cognitive ones. 
The key role of motivation in writing was recently highlighted in the Writer(s)-
Within-Community (WWC) model proposed by Graham (2018a, b). This model 
proposes a theoretical account of writing that merges sociocultural and cogni-
tive perspectives prevalent in the field. There are two main components in the 
WWC model: the writing community where writing takes place; and the cogni-
tive resources and capabilities of its members. Writing communities are poten-
tially permeable and flexible structures, which share a set of interrelated char-
acteristics: writing purposes, members, writing tools, actions to achieve writing 
purposes, written products, physical and social environments, collective history, 
and macrolevel forces (viz., social, cultural, political, institutional, and historical 
influences). The members of the writing community apply control mechanisms 
(viz., attention, working memory, and executive control) to regulate the mental 
and physical operations used to produce text (viz., conceptualization, ideation, 
translation, transcription – i.e., spelling and handwriting –, and reconceptual-
ization), which draw on long-term memory resources, including knowledge and 
motivation.

The development of expertise in writing – which can be characterized by 
the effective use of control and production couple with rich long-term memory 
resources – is a long and demanding journey. Writers’ capabilities, as proposed by 
the WWC model, are far from being fully operational in child writers. In primary 
grades (6–10 years of age), spelling and handwriting skills represent the strongest 
constraint to writing, indicating that they are not completely automatic (Graham, 
Berninger, Abbott, Abbott, & Whitaker, 1997; Limpo & Alves, 2013). For begin-
ning and developing writers, the act of putting words onto paper imposes heavy 
demands on the limited capacity of working memory, thereby depleting available 
attentional resources and preventing the activation of other production processes 
(Bourdin & Fayol, 1994; Kellogg, 1996; McCutchen, 1996). For example, when 
young children have to concentrate on drawing letters, they cannot devote much 
attention to monitor and evaluate what is being written. As proposed by Bere-
iter and Scardamalia (1987), children cope with the demanding nature of writing 
by engaging in a knowledge telling composing process: They compose text by 
retrieving content that is immediately written down. Their writing lacks the acti-
vation of control mechanisms and it is mostly driven by what they know about the 
topic and how this can be fitted within genre constraints (Olive & Kellogg, 2002).

Contrasting with the substantial amount of research showing the above-
described cognitive profile of children’s text production, little is known about 
the motivational characteristics of beginning writers. Motivational factors are 
particularly important in the acquisition and development of writing, as they 
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influence whether children engage in writing, how much effort is committed, 
what actions they take, and how children interact with other community members 
(e.g., teacher or classmates). The WWC model proposes that writers and their 
written products are influenced by different motivational beliefs, such as motives 
to write and self-efficacy, which are addressed in the current paper. Specifically, 
we examine the psychometric properties of three instruments measuring motives 
to write, self-efficacy for handwriting, and self-efficacy for story writing in Portu-
guese primary-grade beginning writers attending Grade 3 (8–9-year-olds).

Motives to write

Another set of beliefs that writers bring to bear when writing involves the motiva-
tional incentives for engaging in that activity. The WWC model assumes that writers 
may feel more or less motivated to write in general (Graham, 2018a, b). Through 
the lens of the Self-Determination Theory (SDT; Deci & Ryan, 1985; Deci & Ryan, 
2000; Ryan & Deci, 2000), these incentives can be organized into two main catego-
ries: intrinsic motivation, when writers may be willing to engage in writing for its 
own sake, for example, for the inner pleasure they took from the writing experience 
per se; and extrinsic motivation, when writers may be willing to engage in writing 
for what it brings, for example, for the positive consequences brought by the activity 
of producing a text. As proposed by SDT, extrinsic motivation can be further charac-
terized according to the degree to which motives are self-determined, falling along 
a continuum anchored by controlled and autonomous. In the most controlled form 
of extrinsic motivation, engagement in writing results from others’ administration 
of contingencies (e.g., when children write to be praised by the teacher), whereas in 
the most autonomous form of extrinsic motivation, actions are fully volitional, but 
instrumental (e.g., when children write to achieve a self-relevant outcome, such as 
good grades). Though self-determined, autonomous motivation differs from intrinsic 
motivation, which fosters engagement in writing for the behavior itself rather than 
for its outcomes, even if self-determined.

Recently, De Smedt and colleagues examined the relationship between controlled 
and autonomous motivation in writing among fifth and sixth graders from Flanders. 
De Smedt et al. (2016) showed that autonomy-oriented students wrote qualitatively 
better narrative and informative texts, while control-oriented students performed sig-
nificantly lower on the narrative text. In a subsequent study, De Smedt, et al. (2017) 
reported a positive association between autonomous motivation and students’ writ-
ing performance. In line with findings from health and educational settings (Deci & 
Ryan, 2000), these studies were important by showing the benefits of behaviors to 
be self-determined rather than externally regulated. However, De Smedt’s studies 
are limited in two ways: they relied on a 2-factor approach of motivational incen-
tives for engaging in writing and did not focus on the role of intrinsic motivation.

Stemming from the SDT proposition that motivation is influenced by multi-
ple intrinsic and extrinsic incentives with varying degrees of external regulation 
(Deci & Ryan, 2000; Ryan & Deci, 2000) and grounded on past work in the read-
ing domain (Schiefele & Schaffner, 2016; Schiefele, Schaffner, Möller, & Wigfield, 
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2012), Graham et al. (2020) proposed a multidimensional conceptualization of writ-
ers’ reasons for writing, which provides a more fine-grained analysis to writing moti-
vational incentives than the autonomous vs. controlled dichotomic approach. Using 
confirmatory factor analyses, Graham and colleagues found supporting evidence for 
a model composed of seven reasons to write: (a) curiosity, that is, writing because 
of an interest in knowing more about the composition topic, (b) involvement, that 
is, to experience positive feelings, such as getting lost in a story or experiencing 
imaginative actions; (c) grades, that is, to raise one’s grades in school, (d) competi-
tion, that is, surpass one’s classmates in school; (e) social recognition, that is, to see 
good writing performance recognized; (f) emotional regulation, that is, to overcome 
negative emotions, such as anger or sadness, and (g) relief from boredom, that is, to 
deal with tediousness and fill in time. According to the SDT framework, the motives 
of curiosity, involvement, emotional regulation, and relief from boredom represent 
intrinsic motives, whereas the motives of grades, competition, and social recogni-
tion represent extrinsic motives, in descending order of self-determination levels.

To date, only three studies tested the validity of this 7-factor model of students’ 
motives to write: Graham et  al. (2020) provided the first validation of this model 
in American fourth and fifth graders; Camping, Graham, Ng, Wilson, and Wdowin 
(2020) replicated this model in American sixth and eighth graders with English 
as the first language as well as former and current English language learners; and 
Rocha, Filipe, Magalhães, Graham, and Limpo (2019) replicated this model in Por-
tuguese sixth graders, using the instrument validated here. In addition to the valida-
tion and cross-validation of the motives to write, two findings from these studies are 
noteworthy. First, the strongest motivations held by students related to curiosity and 
grades (Camping et al., 2020; Rocha et al., 2019). At least in middle grades, writing 
seemed to be simultaneously driven by intrinsic and self-determined extrinsic incen-
tives. Second, curiosity and social recognition had a positive and negative contribu-
tion to sixth graders’ writing, respectively (Rocha et al., 2019). This finding seems 
aligned with SDT (Deci & Ryan, 2000; Ryan & Deci, 2000), claiming that intrinsic 
and autonomous motives tend to result in positive outcomes, whereas controlled, 
non-self-determined incentives (such as writing for others to praise oneself) may 
have the opposite effect.

Writing self‑efficacy

Students’ perceptions about their writing ability are considered one of the strongest 
motivational predictors of writing throughout schooling (Pajares, 2003). Previous 
research showed that students with greater confidence in their writing abilities pro-
duced better writing both in primary (Graham, Kiuhara, Harris, & Fishman, 2017; 
Pajares, Miller, & Johnson, 1999) and middle grades (Graham et al., 2019; Pajares 
& Valiante, 1999). For example, Graham et  al. (2017) reported that self-efficacy 
(together with attitude toward writing) made a unique and significant contribution 
to the amount and quality of personal narratives written by fourth graders, above 
and beyond gender and self-reported strategic writing behaviors. It seems that self-
efficacy is a powerful predictor of writing performance because those beliefs can 
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influence children’s choices, the efforts they make to accomplish the goals, the per-
sistence and perseverance they exert when they find obstacles, and the thinking pat-
terns and emotional reactions they experience (Pajares, Valiante, & Cheong, 2007).

However, the majority of past studies portrayed self-efficacy as a unitary con-
struct, ignoring the premise that writers may fell more or less self-efficacious to 
achieve specific characteristics of writing. A child may feel more capable to pro-
duce a story than an opinion essay, or they may express more confidence in forming 
neat letters than spelling words correctly. Recognizing the limitations of approach-
ing writing self-efficacy as a general construct, recent studies developed multidi-
mensional measures tapping self-efficacy to accomplish specific writing processes 
(Bruning, Dempsey, Kauffman, McKim, & Zumbrunn, 2013; Limpo & Alves, 2017; 
Sanders-Reio, Alexander, Reio, & Newman, 2014). Bruning et  al. (2013) found 
empirical support for a model with three factors comprising self-efficacy for conven-
tions (i.e., translating ideas into linguistic forms and transcribing them into writing), 
ideation (i.e., generating good ideas for writing and ordering them), and self-regu-
lation (i.e., managing the cognitive, emotional, and behavioral aspects of writing). 
This multidimensional approach to self-efficacy is advantageous as it may provide 
fine-grained information about writers’ self-perceived and actual competence. For 
example, in late primary students, it was found that higher self-efficacy for idea-
tion was associated with better quality in stories (De Smedt, Van Keer, & Merchie 
(2016), whereas higher self-efficacy for self-regulation was associated with more 
strategic writing behaviors (De Smedt, Merchie, Barendse, Rosseel, Van Keer, & De 
Naeghel, 2017). Notwithstanding the merits of multidimensional scales of self-effi-
cacy, available instruments left out two writing dimensions particularly important to 
target in primary school, namely, handwriting and text genre.

Handwriting involves the execution of fine-motor movements required by a writ-
ing tool to produce orthographic symbols (Abbott & Berninger, 1993). This skill is 
a building block of writing that needs to be acquired from early on (Limpo & Gra-
ham, 2019). Research showed that primary-grade children with faster handwriting 
produced better texts (Alves & Limpo, 2015; Limpo & Alves, 2013) and that sys-
tematic handwriting instruction improved writing performance (for a meta-analysis, 
see Santangelo & Graham, 2016). However, despite the central role of handwriting 
in writing acquisition, no research targeted children’s self-perceptions about their 
capabilities to produce fast and neat handwriting. To gauge these beliefs in primary 
school seems important because they may be a key factor in children’s performance 
and their approach to learning activities (Bandura, 1997). Indeed, those who see 
themselves as slow writers may feel anxious during writing tasks, develop negative 
attitudes about writing, and avoid composing opportunities. Particularly in the early 
stages of learning to write, this is a harmful mindset that may compromise future 
development.

The unique characteristics of text genres and the different constraints they impose 
on writers is well established (Berman & Nir-Sagiv, 2007). Text genre assumes a 
key role in beginning writers as their composing process is typically guided by topic 
and genre cures with little influence of control mechanisms (Olive, Favart, Beau-
vais, & Beauvais, 2009). Indeed, writing interventions including text structure as 
an instructional component are very effective in improving primary graders writing 
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performance (for a meta-analysis, see Graham, McKeown, Kiuhara, & Harris, 2012). 
However, the majority of writing self-efficacy scales does not tap genres’ structural 
features. For example, the ideation factor of Bruning’s scale (Bruning et al., 2013) 
includes general items, such as “I can think of many ideas for my writing”, which 
disregard the schematic structure of a particular genre (e.g., students’ confidence to 
think of ideas to describe characters or create suspense). Since stories are among the 
most familiar and used genres to teach and evaluate writing in children, it seems rel-
evant to examine how confident they feel in their abilities to produce well-structured 
stories. Nevertheless, there is no instrument available to that purpose.

Overall, in addition to being able to produce writing quickly, in compliance with 
genre schematic structures, primary graders should develop a strong sense of effi-
cacy to do it. Given the lack of measures to assess self-efficacy in these key domains 
of early writing, this study developed and validated self-efficacy scales targeting 
handwriting and story writing.

Present study

This study aimed to report on the Portuguese adaptation process of the Writing 
Motivation Questionnaire (WMQ) developed by Graham et al. (2020), and on  the 
creation process of two self-efficacy scales to measure students’ self-efficacy for 
handwriting and story writing. Moreover, we examine the psychometric proper-
ties of these instruments in three ways. First, we tested the construct validity of the 
scales by examining their factorial structure and testing measurement invariance 
across two independent samples. Second, we examined the reliability of the motiva-
tional and self-efficacy dimensions assessed and tested their convergent/discriminant 
validity by examining the relationship among them and with external correlates, 
namely, handwriting fluency and writing performance (measured via story length 
and quality). Because both scales measure related but independent constructs, we 
expected weak to moderate correlations among motives to write and self-efficacy 
dimensions. Furthermore, we anticipated handwriting for self-efficacy to be associ-
ated with handwriting skills, and motives to writing and story writing self-efficacy 
associated with story writing skills.

Finally, we conducted two sets of regression models to examine the predictive 
validity of the motives to write and self-efficacy scales. The first regression model 
tested the contribution of motivational incentives for engaging in writing to perfor-
mance in writing. Based on SDT supporting the benefits of intrinsic and autono-
mous forms of extrinsic motivation (Deci & Ryan, 2000), we expected that intrin-
sic (curiosity, involvement, emotional regulation, and relief from boredom) and 
extrinsic autonomous motives (grades) would be more likely to contribute to better 
writing performance; whereas extrinsic controlled motives (competition and social 
recognition) could affect writing negatively. The previously reported findings from 
Rocha et al. (2019) already provided partial support to these predictions. Still, com-
parisons between that study and this one should be made carefully, because the dif-
ferent age of participants (Grade 3 vs. 6) encompasses different cognitive and moti-
vational profiles.
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The second regression model tested the contribution of self-efficacy to writing 
performance, above and beyond handwriting fluency. Given the key role of hand-
writing in children’s writing (Limpo & Graham, 2019; Santangelo & Graham, 
2016), we anticipated that handwriting fluency would be a strong predictor of writ-
ing performance. Moreover, we hypothesized that students’ beliefs about their abili-
ties to produce fast and neat handwriting, as well as to generate ideas according to 
the story grammar would be associated with longer and better texts. These predic-
tions relied on research showing that writing performance is influenced not only by 
children’s handwriting and genre-based ideation skills (e.g., Limpo & Alves, 2018), 
but also by their beliefs about being able to enact them effectively (Bandura, 1997; 
Pajares, 2003).

Study contributions

This is the first study presenting the development and validation process of three 
instruments to measure motivation-related aspects in Portuguese primary graders. 
We documented how the Portuguese WMQ (Graham et  al., 2020) used in Rocha 
et al. (2019) was achieved and scrutinized its psychometric properties. Our research 
differs and extends findings from Rocha et al. (2019) in at least three ways. First, 
by examining WMQ construct validity with a single confirmatory factor analysis, 
Rocha et  al. did not provide compelling evidence on the psychometric properties 
of the Portuguese WMQ. Here, we tested its construct validity with a cross-valida-
tion design and examined measurement invariance across two independent samples 
of about 200 students each (Kline, 2005). Moreover, we inspected convergent and 
discriminant validity of WMQ with self-efficacy measures and external correlates 
(handwriting and writing skills). We also detailed the translation and data-analytic 
strategies that resulted in the elimination of 7 items from the original version (Gra-
ham et al., 2020) and consequent attainment of the 21-item version used by Rocha 
and co-workers.

Second, Rocha et al. tested the association of motives to write with attitudes and 
self-efficacy for conventions, ideation, and self-regulation (Bruning et  al., 2013), 
as well as the contribution of these variables to opinion essay writing. None of 
these variables were collected in the current study. We did focus on self-efficacy, 
but using different (and new) instruments, more appropriate to third graders’ writ-
ing challenges (Graham et  al., 1997; Limpo & Alves, 2013). As noted, Bruning’s 
scale neglects central aspects in primary-grade writing, such as handwriting and text 
genre. Here, we created and validated two scales to measure self-efficacy for hand-
writing and story writing. Also, we focused on stories – a largely taught genre in pri-
mary grades – rather than on opinion essays – a more demanding genre introduced 
later in school (Buesco, Morais, Rocha, & Magalhães, 2015; Olive et al., 2009). Dif-
ferences between genres are well established (Berman & Nir-Sagiv, 2007). Assum-
ing that motives to write would relate similarly with opinion and story writing would 
be an overgeneralization.

Third, another key difference between this study and Rocha et al.’s study concerns 
participants’ age. Rocha and co-workers focused on sixth graders (11–12  years) 
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whereas we focused on third graders (8–9). As noted, the cognitive and motivational 
profile of these age groups is different (Graham et al., 1997; Limpo & Alves, 2013; 
Pajares et al., 2007), and it would be reckless to assume the WMQ would behave 
similarly across grades (actually, the involvement dimension was removed from the 
model tested in Grade 6, which was not the case here, where the seven dimensions 
worked perfectly). This study’s focus on Grade 3 is also relevant to the field of writ-
ing motivation, typically targeting higher grades (Bruning & Horn, 2000; Pajares 
et al., 2007), likely due to a concern with young children’s ability to provide accu-
rate self-perceptions. Therefore, showing that such instruments are valid to measure 
motivational aspects in 8–9-year-olds is of the utmost relevance to move the field 
forward.

Overall, this study contributes to writing research by providing new evidence 
on the psychometric properties of a set of motivation-related instruments, which 
will allow and foster the fine-grained analysis of motivation in writing in students 
as young as 8 years old. Such analysis is important not only to deepen our knowl-
edge about the processes involved in early writing, but also to provide additional 
strategies to promote writing in primary grades. Motivational beliefs are considered 
as catalysts for learning in a given domain (Alexander, 1998). By assessing stu-
dents’ motivation in writing and implementing strategies to booster it, teachers can 
increase students’ interest to participate in writing activities and make them more 
eager to learn how to write. An enhanced interest for writing by learners can be a 
strong allied in teaching them to develop and use key cognitive writing processes in 
a goal-directed, conscious, and sustained way.

Methods

Participants

This study included two samples of Portuguese-speaking students in Grade 3, from 
four clusters of schools located in the North of Portugal. Sample A included 202 
students with an average age of 8.15  years (SD = 0.49, 104 girls), and Sample B 
included 193 students with an average age of 8.73 years (SD = 0.40, 98 girls).

Instructional setting

Writing is a central component of the Portuguese language school curriculum for 
primary school years (Buesco et al., 2015). In Grades 1–2, the teaching of writing 
is mainly aimed to develop students’ handwriting and spelling skills. Handwrit-
ing instruction focuses on fine motor skills, letter drawing, and capitalization rules, 
trained through letter writing and text copying with “careful handwriting.” Spell-
ing instruction aims to development basic phonological and orthographic skills 
through different activities (e.g., phoneme deletion, syllable counting, dictation). 
In Grades 3–4, teaching of writing becomes focused on complex, text-level skills. 
Children contact with different genres (e.g., narratives, poetry, invitations) and learn 



2181

1 3

Development and validation of instruments to measure Portuguese…

to analyze and replicate their schematic structure. Despite focusing on skills that 
research showed to be fundamental for writing acquisition (handwriting and spell-
ing), the Portuguese language curriculum neglects motivational components.

Measures development

Writing motivation questionnaire (WMQ)

As described before, this questionnaire measures students’ motivation to write 
(Graham et al., 2020). Its original version, which was used as the starting point in 
the present study, is composed of 28 items organized into seven dimensions (four 
items per dimension): curiosity, involvement, grades, competition, social recogni-
tion, emotional regulation, and relief from boredom. Respondents are asked to read 
a set of sentences illustrating possible reasons for them to write in free time and to 
indicate the extent to which each reason is true for them. All items are answered on 
a 5-point Likert-type scale ranging from 1 (always true) to 5 (never true). Lower 
scores indicated higher level of motivation. The Portuguese version of WMQ was 
developed using a 4-step procedure: (a) items translation to Portuguese by the first 
two authors, who are Portuguese native speakers fluent in English, (b) discussion of 
differences between the two versions to achieve a single version, (c) administration 
of the questionnaire to six third graders (not involved in the main study) followed 
by discussion with them, and (d) back-translation into English to assure semantic 
equivalence between Portuguese and English items. At each step, items phrasing 
was fine-tuned, until we achieved the final version that was used in the study.

Self‑efficacy

Items to measure self-efficacy for handwriting and story writing were developed by 
the first and last authors. For handwriting, we created seven items targeting the two 
main dimensions of this skill, namely, fluency (e.g., “My handwriting is fast”) and 
legibility (e.g., “My handwriting is neat”). Regarding story writing, we created six 
items related to the schematic structure of a story (e.g., “I can write a story that tells 
several things that happened during the story”). Items were initially created in Eng-
lish and then translated to Portuguese using the exact same 4-step procedure used 
for WMQ. Respondents are asked to say the extent to which each statement was true 
for them, using a 5-point Likert-type scale ranging from 1 (always true) to 5 (never 
true). Lower scores indicated stronger self-efficacy beliefs.

Because the items were created by the authors, we conducted an Exploratory Fac-
tor Analysis (EFA) on Sample A data to determine the factor structure of the scale 
and, eventually, to drop some items. We conducted principal component analysis 
with Varimax rotation, and the following stringent criteria were used to remove 
items based on each EFA results: (a) communalities below .45, (b) cross-loadings 
above .40, and (c) factors with less than three items (based on Brown, 2006; Tabach-
nick & Fidell, 2007). In all EFAs, the Kaiser–Meyer–Olkin index was above .84 
and the Bartlett’s Test of Sphericity was significant, p < .001. The first EFA showed 



2182 T. Limpo et al.

1 3

that the communality value of items 5 and 6 was low (respectively, .26 and .42), so 
these items were removed (all other values were above .53). The remaining 11 items 
were subject to a second EFA, that showed communalities above .58. The analysis 
revealed three factors explaining 65% of the variance. The following problems were 
identified: one factor with only two items (item 2 and item 12), and cross-loadings 
above .40 for item 2 and items 8. Therefore, these three items were dropped, and a 
final EFA for the remaining eight items was conducted. Results revealed two fac-
tors composed of four items with factor loadings above .70, which explained 64% 
of the total variance. After an examination of items content, the first factor was 
labeled “self-efficacy for handwriting fluency” and the second factor was labeled 
“self-efficacy for story writing”. Because all items regarding handwriting legibility 
were dropped, this dimension was no longer examined. The final 8-item self-efficacy 
scale was used in the subsequent analyses.

Procedure

All students were asked to fill in the WMQ and self-efficacy scales in classroom 
groups of about 20–25 students. Whereas Sample A students fill in the full scales, 
Sample B students fill in the reduced version of the scales, changed in line with 
results from Sample A. For both scales, the experimenter indicated that there were 
no right or wrong answers and explained the overall procedure. Items were read 
aloud to students, who completed the instruments simultaneously and one item at a 
time. Additionally, students in Sample B were asked to complete two writing meas-
ures. First, they wrote a story to the prompt “Tell a story about a child that broke 
his/her brother’s favorite toy”, during 10 min. Then, they were asked to copy a sen-
tence during 90 s as many times as possible, fast and accurately.

Writing measures

We extracted one measure of handwriting fluency from the copy task and two meas-
ures of composing skills from the story writing task (viz., length and quality).

Handwriting fluency

We counted the total number of legible words copied in the sentence-copying task 
during 90 s.

Story length

After transcribing all texts to Microsoft Word, we used the word-counting option to 
compute the total number of words written per story.
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Story quality

Two pairs of research assistants, blind to study purposes, assessed the quality of 
children’s stories with a holistic scale based on Cooper (1997). All judges were 
asked to evaluate each text with a single score ranging from 1 (low quality) to 7 
(high quality). This score should consider to the same extent the following fac-
tors: creativity (i.e., originality and relevance of the ideas), coherence (i.e., clar-
ity and organization of the text), syntax (i.e., syntactic correctness and diversity 
of the sentences), and vocabulary (i.e., diversity, interest, and proper word usage). 
To avoid transcription biases on quality assessments, all texts were typed and 
corrected for spelling errors (Berninger & Swanson, 1994). Several prior studies 
showed the validity of this procedure to assess text quality across different genres 
and grade levels (e.g., Harris, Graham, & Mason, 2006; Limpo & Alves, 2018). 
As the inter-judge agreement was high (ICC for average measures = .92), the final 
score was the average across judges.

Results

To examine the factorial structure of the WMQ and self-efficacy scales we con-
ducted a set of Confirmatory Factor Analyses  (CFA) using the R system for 
statistical computing (R Development Core Team, 2005). Since data collection 
occurred in classroom groups, analyses were conducted using the lavaan.survey 
package, which allows structural equation modeling analyses of clustered data 
(Oberski, 2014). The method of estimation was maximum-likelihood with robust 
standard errors, which takes into account the non-independence of the observa-
tions and any effects of non-normality. Latent variables were scaled by imposing 
unit of loading identification constraints. Specifically, the variance of all latent 
factors was constrained to equal 1.0, so that all factor loadings could be freely 
estimated. To evaluate model fit we used the Chi square statistic (χ2), the confirm-
atory fit index (CFI), the root-mean-square error of approximation (RMSEA), and 
the standardized root mean residual (SRMR). CFI values > .95 and .90, RMSEA 
values < .06 and .10, and SRMR values < .06 and .09 are considered good and 
adequate fits, respectively (Hu & Bentler, 1999). Multiple-group structural equa-
tion modeling was then used to test for invariance of the models across the two 
samples. After testing a configural model with factor loadings free to vary across 
samples, we tested a model with factor loadings constrained to be equal across 
both samples. Following the guidelines of Chen (2007), evidence of non-invari-
ance was claimed if the difference between the configural and constrained model 
was ≤ .010 in CFI, supplemented by a change of ≤ .015 in RMSEA or a change 
of ≤ .030 in SRMR. For the purpose of providing further empirical support to 
the validity of the WMQ and self-efficacy scales, after establishing measure-
ment invariance, we examined the pattern of correlations between these scales 
and writing measures, followed by an analysis of their predictive value (only for 
Sample B).
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After examining the descriptive statistics of each item (see Table 1), item 4 from 
the Grades subscale was removed as the values of skewness and kurtosis were 
2.99 and 10.47, respectively, indicating a strong deviation from the normal distri-
bution (Kline, 2005). We therefore tested the fit of a model with 27 items (Model 
1; goodness-of-fit statistics are displayed in Table 2). Results revealed an unac-
ceptable fit of the model to the data (CFI = .895, RMSEA = .051). An examination 
of parameter estimates revealed low loadings of item 1 (.29) and item 27 (.38). 
These two items also correlated poorly with the remaining items of the respec-
tive subscale (rs < .20). The inspection of Modification Indices (MI) additionally 
showed an error covariance between items 3 and 16 (MI = 29.02). This covari-
ance can be explained by the similarity between the items content (item 3: I write 
because it is important for me to know more than other students; item 16: I write 
because it is important to me to write better than other students). Based on these 
results, item 1 from the Curiosity subscale, item 27 from the Emotional Regula-
tion subscale, and item 3 from the Competition subscale were removed. We then 
tested a second model (Model 2 in Table 2) with 24 items, with all factors hav-
ing three or four indicators. This model achieved an acceptable fit (CFI = .907, 
RMSEA = .053), and was then cross-validated on Sample B.

Model 2 failed to converge on Sample B due to the achievement of a non-pos-
itive defined matrix. An inspection of the covariance matrix revealed a problem 
in the Involvement sub-scale. Item 11, which showed the weakest inter-item cor-
relations within the factor (rs < .18), was removed and a model with 23 items was 
tested (Model 3 in Table 2). Results showed an acceptable model fit (CFI = .921, 
RMSEA = .048). Still, an examination of inter-item correlations within 4-item 
factors suggested the additional removal of two items due to low correlations 
(rs < .20). Based on this, we removed item 9 from the Social Recognition subscale 
and item 19 from the Relief from Boredom subscale. We thus tested a model with 
21 items with three items per factor (Model 4 in Table 2). This model showed a 
similar model fit to Model 3 (CFI = .921, RMSEA = .051), but it was preferred 
due to parsimony. Then, we tested its adjustment to Sample A data, and results 
showed a good fit (CFI = .927, RMSEA = .049).

Multiple-group structural equation modeling was used to test for invariance of 
the 21-item model across the two samples. The 7-factor configural model (Model 
6 in Table 2) fitted the data well (CFI = .915, RMSEA = .055), as well as the con-
strained model (Model 7) with factor loadings fixed across groups (CFI = .906, 
RMSEA = .053). These results showed no decrement in model fit (ΔCFI = .009, 
ΔRMSEA = .013, ΔSRMR = .014), thus indicating metric invariance across both 
samples. Hereafter, we refer to this questionnaire as WMQ-21.

Factor loadings, item-total correlations, and reliability estimates of the WMQ-
21 are presented in Table  3, separately by sample. Factor loadings were above 
.37 in Sample A and .47 in Sample B, and item-total correlations were above .28 
in Sample A and .34 in Sample B. Based on the limitations of the Cronbach’s 
alpha (Peters, 2014), we additionally computed the ordinal omega coefficient for 
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each subscale of WMQ-21 (Dunn, Baguley, & Brunsden, 2014; Revelle & Zin-
barg, 2009). Results showed that each subscale had acceptable levels of reliabil-
ity and internal consistency both in Sample A (.70 < ω < .77) and in Sample B 
(.64 < ω < .81). Table 4 displays the pattern of correlations between the WMQ-21 
subscales for each sample. For Sample A, correlations ranged between .24 for 
Competition with Emotional Regulation to .58 for Competition with Social Rec-
ognition. For Sample B, correlations ranged between .17 for Competition with 
both Emotional Regulation and Involvement to .55 for Curiosity with both Grades 
and Involvement (cf. Table 4).

Table 3  Factor Loadings, Item-Total Correlations, and Reliability Estimates (ω) for WMQ Subscales

Sample A (n = 202) Sample B (n = 193)

Factor loadings Item-total cor-
relations

Factor loadings Item-total 
correla-
tions

Competition ω = .77 ω = .79
 Item 16 .65 .50 .67 .59
 Item 17 .59 .46 .56 .37
 Item 22 .77 .60 .79 .64

Curiosity ω = .69 ω = .80
 Item 6 .40 .28 .55 .58
 Item 20 .56 .46 .60 .58
 Item 23 .80 .48 .77 .60

Emotional regulation ω = .77 ω = .74
 Item 8 .52 .43 .58 .52
 Item 13 .77 .59 .71 .56
 Item 18 .77 .58 .73 .49

Grades ω = .71 ω = .81
 Item 2 .37 .28 .47 .52
 Item 12 .56 .43 .61 .58
 Item 28 .68 .36 .69 .50

Involvement ω = .71 ω = .64
 Item 7 .57 .54 .54 .29
 Item 21 .77 .47 .67 .34
 Item 25 .50 .41 .56 .38

Relief from boredom ω = .70 ω = .73
 Item 5 .45 .37 .52 .45
 Item 10 .71 .45 .71 .54
 Item 15 .65 .49 .63 .45

Social recognition ω = .70 ω = .72
 Item 14 .58 .39 .59 .40
 Item 24 .56 .39 .58 .43
 Item 26 .66 .49 .66 .53
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Self‑efficacy scales

Descriptive statistics for the items of the self-efficacy handwriting fluency and 
story writing scales are displayed in Table 5. An examination of the values of 
skewness and kurtosis of self-efficacy items revealed no severe deviations from 
the normal distribution. CFA was then conducted to test the fit of a model with 
eight items in Sample A and B (Model 1 and 2, respectively; goodness-of-fit 
statistics are displayed in Table 6). Results revealed a very good fit of the model 
to the data in both samples (CFI > .998, RMSEA < .015). We then conducted 
multiple-group structural equation modeling to test for invariance of this model 
across the two samples. The 2-factor configural model (Model 3) fitted the data 
extremely well (CFI = .992, RMSEA = .031). However, when factor loadings 
were constrained (Model 4 in Table 6) there was a decrement in fit (CFI = .976, 
RMSEA = .050; ΔCFI = .016, ΔRMSEA = .019, ΔSRMR = .038), which sug-
gested lack of metric invariance across both samples. To locate the source of 
variance we implemented a stepwise procedure, by releasing one item at a time. 
We were able to identify item 3 from the Handwriting Self-Efficacy scale as 
the non-invariant item. After removing it, we re-ran the single- and multiple-
group analyses. The single-group analyses for Sample A and B (Models 5 and 6, 
respectively; cf. Table 6) showed again a very good fit to the data (CFI > .996, 
RMSEA < .026).The multiple-group analyses also showed a very good fit of the 
configural model (CFI = .992, RMSEA = .031) as well as of the model with fac-
tor loadings constrained (CFI = .993, RMSEA = .033). Difference tests provided 
evidence of non-invariance across both sample (ΔCFI = .009, ΔRMSEA = .012, 
ΔSRMR = .024).

As displayed in Table 7, factor loadings and item-total correlations for the self-
efficacy scales were, respectively, above .60 and .57 in Sample A, and above .67 
and .52 in Sample B. We also found high levels of reliability and internal consist-
ency both (.76 < ω < .82). Handwriting and story writing self-efficacy were found 
to be moderately correlated with each other (r = .46 and r = .37 for Sample A and 
B, respectively).

Relationship with external correlates

Table 8 reports the association of WMQ-21 and Self-Efficacy scales with the writ-
ing measures of handwriting fluency, story length, and story quality (with higher 
scores in motives to write and self-efficacy indicating lower motivation and self-
efficacy, respectively). Regarding motives to write, results showed that longer and 
better stories were associated with stronger curiosity-related motives (|rs| = .16) 
and better stories were associated with stronger grade-related motives (|r| = .20). 
There were no other significant correlations, including between handwriting 
fluency and WMQ-21 subscales. Concerning self-efficacy, results showed that 
higher handwriting fluency was associated with stronger handwriting self-efficacy 
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beliefs (|r| = .27), and that longer and better stories were associated with stronger 
self-efficacy beliefs for both self-efficacy (|r| = .15 and |r| = .20, respectively) and 
story writing (|r| = .33 and |r| = .23, respectively).

Table 7  Factor Loadings, Item-Total Correlations, and Reliability Estimates (ω) for Handwriting and 
Story Writing Self-Efficacy

EFA exploratory factor analyses, CFA confirmatory factor analyses

Sample A (n = 202) Sample B (n = 193)

Factor load-
ings (EFA)

Factor load-
ings (CFA)

Item-total 
correlation

Factor load-
ings (CFA)

Item-total 
correlation

Handwriting self-efficacy ω = .81 ω = .76
 Item 1 .80 .77 .62 .72 .64
 Item 2 .79 .76 .63 .79 .55
 Item 4 .71 .60 .57 .67 .39

Story writing self-efficacy ω = .82 ω = .81
 Item 5 .80 .68 .61 .69 .60
 Item 6 .77 .76 .65 .75 .65
 Item 7 .77 .72 .63 .73 .63
 Item 8 .75 .64 .61 .69 .52

Table 8  Association of WMQ-21 Subscales, Handwriting Self-efficacy, and Story Self-Efficacy with 
Writing Measures (Sample B, N = 193)

Higher scores in motives to write and self-efficacy indicate lower motivation and self-efficacy, respec-
tively

Handwriting fluency Story length Story quality

r p r p r p

Competition .06 .38 .04 .60 .06 .43
Curiosity − .09 .21 − .16 .03 − .16 .03
Emotional Regulation − .09 .22 − .12 .09 − .13 .07
Grades − .11 .15 − .004 .95 − .20 .01
Involvement .07 .31 − .05 .47 − .03 .69
Relief from Boredom − .02 .83 .04 .63 − .07 .31
Social Recognition − .03 .66 − .01 .86 − .04 .56
Handwriting Fluency Self-Efficacy − .27 < .001 − .15 .04 − .33 < .001
Story Writing Self-Efficacy − .12 .09 − .20 .01 − .23 < .001
M 19.48 87.07 3.51
SD 4.47 25.59 1.00
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Predictive value of motives to write and self‑efficacy

To examine the predictive value of motives to write and self-efficacy scales on chil-
dren’s writing we conducted a set of two regression analyses (full results appear on 
Table  9). The first set of regressions showed that motives to write contributed to 
the quality, but not to the amount, of writing produced by third graders (R2 = .08, 
p = .04 vs. R2 = .06, p = .15). Together, the seven motivational incentives explained 
8% of the variability in story quality, but only competition and grades made signifi-
cant and unique contributions to it. Specifically, children with weaker competition-
related motives (|b| = .17, p = .05) and stronger grades-related motives wrote better 
texts (|b| = .19, p = .03).

After controlling for handwriting fluency (Step 1), the second set of regressions 
examined the effects of self-efficacy on writing skills (Step 2). Step 1 of the analyses 
proved significant both for story length and quality (respectively, R2 = .25, p < .001 
and R2 = .19, p < .001). The inclusion of self-efficacy variables significantly 
increased the amount of variance explained in story length and quality (respectively, 
R2

change
 = .02, p = .05 and R2

change
 = .06, p = .001). Story length was uniquely predicted 

by self-efficacy for story writing ((|b| = .17, p = .02), whereas story quality was 
uniquely predicted by self-efficacy for handwriting fluency (|b| = .18, p = .01).

Table 9  Regression Models Predicting Story Length and Quality from Motives to Write (Regression 1) 
and Self-Efficacy (Regression 2)

Higher scores in motives to write and self-efficacy indicate lower motivation and self-efficacy, respec-
tively

Regression models and predictors Story length Story quality

B b t p B b t p

 Regression 1 R2 = .06, F(7, 182) = 1.55, 
p = .15

R2 = .08, F( 7, 182) = 2.19, 
p = .04

  Competition 1.88 .08 0.89 .37 0.16 .17 1.96 .05
  Curiosity − 6.71 − .24 − 2.38 .02 − 0.15 − .14 − 1.36 .18
  Emotional regulation − 3.06 − .12 − 1.36 .18 − 0.09 − .08 − 0.99 .32
  Grades 3.51 .09 1.05 .29 − 0.28 − .19 − 2.15 .03
  Involvement 1.35 .04 0.49 .63 0.16 .14 1.52 .13
  Relief from boredom 2.88 .12 1.37 .17 − 0.01 − .01 − 0.17 .86
  Social recognition − 0.39 − .01 − 0.16 .88 − 0.02 − .02 − 0.19 .85

 Regression 2, Step 1 R2 = .25, F(1, 188) = 64.47, 
p < .001

R2 = .19, F(1, 188) = 45.01, 
p < .001

  Handwriting fluency 3.90 .51 8.03 < .001 0.10 .44 6.71 < .001
 Regression 2, Step 2 (change sta-

tistics)
R2 = .02, F(2, 186) = 3.09, 

p = .05
R2 = .06, F(2, 186) = 7.69, 

p = .001
  Handwriting fluency 2.86 .50 7.73 < .001 0.09 .38 5.78 < .001
  Handwriting fluency self-efficacy 1.08 .04 0.57 .57 − 0.20 − .18 − 2.62 .01
  Story writing self-efficacy − 4.73 − .17 − 2.47 .02 − 0.14 − .12 − 1.82 .07
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Discussion

This study presents the development process of the Portuguese version of the 
WMQ (Graham et al., 2020) and the creation of two self-efficacy scales to meas-
ure students’ self-efficacy for handwriting and story writing. To explore the psy-
chometric properties of these instruments, the scales were administered to two 
independent samples of third graders. After a systematic data-analytic procedure, 
we achieved the WMQ-21 and Self-Efficacy for Handwriting Fluency and Story 
Writing scales.

Motives to write

Replicating previous findings, results provided support for the conceptualiza-
tion of motivation as a 7-factor multidimensional construct adopted in the WMQ 
(Camping et al., 2020; Graham et al., 2020; Rocha et al., 2019). Though the anal-
yses conducted led us to drop one item for each scale – resulting in a 21-item 
instrument with three items per factor – we found the expected seven dimensions 
of motivation. Each dimension represents a different incentive to write, namely, 
to think and write about interesting topics (i.e., curiosity), to experience posi-
tive states of feeling or imaginative actions through writing (i.e., involvement), 
to improve one’s grades in school (i.e., grades), to reach higher levels of school 
achievement than other students (i.e., competition), to get praise for good writing 
performance (i.e., social recognition), to deal with negative emotions (i.e., emo-
tional regulation), and to fill in time when more preferred activities are unavail-
able (i.e., relief from boredom). This 7-factor model of writing motivation fitted 
the data from Sample A very well and was also successfully cross-validated in an 
independent sample (Sample B). Moreover, across both samples, interitem and 
item-total correlations, factor loadings, and scale reliability were all adequate. 
These findings provided preliminary evidence on the validity and reliability of 
the Portuguese WMQ-21 and extended those from De Smedt et al. (2016, 2017), 
showing that, even though motives to write can be conceptualized dichotomically 
in terms of autonomous vs. controlled motivation, a more fine-grained 7-dimen-
sion approach to motivational incentives in writing is also valid, including in 
Grade 3.

As expected, there were weak-to-moderate correlations among motives to writ-
ing and self-efficacy for handwriting and story writing. These findings are aligned 
with the claim of the WWC (Graham 2018a, b) that motives to writing and self-
efficacy constitute independent beliefs within a common motivational component. 
Importantly, it seems that third graders can already differentiate between differ-
ent motives to write as well as between these and perceptions of self-efficacy to 
enact specific activities (write fluently vs. create stories). Supporting WMQ-21 
convergent/discriminant validity, we found that motives to write were not related 
with handwriting skill, but at least some of them were related with writing 
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ability, measured through the amount and quality of story writing. Specifically, 
the more students reported to write for having the opportunity to think and write 
about interesting and important topics (curiosity motive), the longer and better 
their texts; and the more students reported to write for having better grades and 
achievement in school (grades motive), the better their stories.

To further examine the correlational findings and test the predictive validity of 
the WMQ-21, we regressed story length and quality on motives to write. Two find-
ings are worth mentioning. First, as a whole, the WMQ-21 was found to be a signifi-
cant predictor of third graders’ writing performance. However, motives to write only 
explained 8% of variability in story quality. This low percentage of explained vari-
ance is similar to that found in studies examining autonomous vs. controlled motives 
to write (De Smedt et al., 2016, 2017) and to other studies measuring writing moti-
vation. For example, Limpo and Alves (2017) found that implicit theories of writing, 
achievement goals, and self-efficacy together only explained 10% of the variability 
in middle graders’ writing performance. These findings are however not surprising. 
As claimed by the WWC model (Graham 2018a, b), motivation is only one writ-
ing dimension, alongside many others (e.g., idea generation, language formulation, 
reviewing, knowledge). The low percentage of explained variance shows that writ-
ing well is not only about being motivated. Instead, it is about being motivated and 
having the ability to use motivation and many other skills in the benefit of writ-
ing. Indeed, a model predicting writing performance from self-efficacy together with 
key writing skills (viz., handwriting, spelling, planning, and revising) was found to 
explain 76% and 82% of the variability in Grades 4–6 and 7–9 (Limpo & Alves, 
2013). In any case, despite low, the independent contribution of motivation to writ-
ing performance is being supported by empirical evidence and theoretical claims 
(e.g., Bruning & Horn, 2000). Motivation should not be neglected by researchers or 
practitioners, as it can be vehicle to improve the many other writing skills.

Second, writing to surpass others was associated with poorer stories, whereas 
writing to improve own grades was related to better stories. Being both competi-
tion- and grade-related motives extrinsically regulated, these differential findings 
can be explained by the varying levels of self-determination involved (Deci & 
Ryan, 2000; Ryan & Deci, 2000). Reasons associated with surpassing others are 
more externally regulated and therefore a form of controlled motivation, whereas 
reasons related to grades’ self-improvement represent a more internalized form of 
motivation (i.e., to achieve better grades is a self-relevant outcome valued by stu-
dents themselves). These findings are particularly interesting considering our third-
grade sample. They join to CFA results showing that children as young as 8 years 
old can discriminate between seven motives of varying levels of self-determination, 
extending past findings on motives to write with older writers (Camping et al., 2020; 
Graham et al., 2020; Rocha et al., 2019). Additionally, these findings indicate that 
some of those motives already play a role in influencing students’ writing quality 
in the early stages of learning to write. The most salient cognitive processes for 
producing good writing may vary across development (e.g., handwriting and spell-
ing are more critical in early stages, and reviewing in later phases; Limpo & Alves, 
2013). Still, motivational aspects, seem to be a   catalyic force  for writing quality 
in very young writers as similarly found in older students. Indeed, the positive and 
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negative outcomes of endorsing, respectively, autonomous and controlled motives 
have already been found in later Grade levels (De Smedt et  al., 2017). Using the 
WMQ without the involvement dimension, Rocha et al. (2019) also found the posi-
tive and negative effect of, respectively, intrinsic motives (curiosity) and extrinsic 
controlled motives (social recognition) on opinion essay quality. In addition to the 
different Grade levels targeted (Grade 3 vs. 6), other differences between this and 
Rocha et al.’s study are the outcome variable (story vs. opinion essay quality) and 
the inclusion of control variables (none here vs. attitudes and self-efficacy for con-
ventions, ideation, and self-regulation). Thus, we cannot determine the source of the 
differential impact of motives to write, which can be associated with participants 
age and variables under analysis. Given the current reduced amount of studies exam-
ining the role of motives to write, more research seems needed to ascertain the exact 
nature of the link between reasons to write and ability to write, and how this may 
vary across writers’ age.

Writing self‑efficacy

As noted earlier, self-efficacy is one of the strongest motivation predictors of writing 
achievement (Pajares, 2003). However, notwithstanding the recently developed self-
efficacy measures grounded on multidimensional conceptualizations of self-efficacy 
(Bruning et  al., 2013; Limpo & Alves, 2017; Sanders-Reio et  al., 2014), the field 
lacked valid and reliable instruments to measure self-efficacy for handwriting and 
for story writing, which are key writing dimensions in the initial years of learning to 
write. This study aimed to fill in this gap.

We developed a set of items tapping self-efficacy for handwriting fluency and 
story writing. After a set of exploratory and confirmatory analyses, we achieved a 
two-factor instrument with three (handwriting) and four items (story writing). This 
model fitted the data extremely well, both for Sample A and for Sample B. Meas-
urement invariance across the two samples was also observed. Results concerning 
interitem and item-total correlations, factor loadings, and scale reliability were all 
adequate. The relationship between the two self-efficacy scales and external corre-
lates was also in the expected direction. Concerning handwriting fluency, we found 
that performance in the copy task was associated with students’ beliefs in their abil-
ity to write fast, but not to their confidence to write stories. Regarding story writing, 
we found that both the amount and quality of students’ writing was related to their 
self-efficacy beliefs for handwriting fluency and for story writing.

To deepen these findings, we regressed story length and quality on self-efficacy 
for handwriting and story writing, after controlling for handwriting fluency. Con-
sistently with past studies (Abbott & Berninger, 1993; Alves & Limpo, 2015; Gra-
ham et al., 1997; Limpo & Alves, 2013), we found that handwriting fluency was a 
key predictor of early writing, explaining 25% and 19% of the variability in story 
length and quality, respectively. These findings join to a substantial body of research 
showing the importance of handwriting fluency for writing acquisition (Limpo & 
Graham, 2019; Santangelo & Graham, 2016). Moreover, we showed that self-effi-
cacy contributed to story writing above and beyond children’s handwriting skill. 
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However, as already noted and discussed for motives to write, the independent 
contribution of self-efficacy beliefs was reduced (2% for story length, and 6% for 
story quality). These findings confirm that besides being capable of taking an action 
or achieving a goal, children ought to feel competent in doing so (Bandura, 1997; 
Pajares, 2003; Pajares et al., 2007).

Specifically, we found that the more children felt self-efficacious about having 
ideas for each story part, the longer their stories. It seems that if they perceive them-
selves as capable of generating many ideas to characterize characters, settings, and 
events, they are more likely to produce longer stories, presumably with more ideas. 
Research already showed that improving primary-grade students’ abilities to gen-
erate ideas according to the story grammar increases the amount of their writing 
(Limpo & Alves, 2018). This is however the first study showing that the extent to 
which they believe to have those skills also plays a role in text length. Furthermore, 
we found that the more children felt self-efficacious about producing fast hand-
writing, the better their stories. This finding extends previous results on the well-
established link between handwriting and writing performance (Limpo & Graham, 
2019; Santangelo & Graham, 2016). Regardless of children’s handwriting skill, their 
beliefs about it play a role in qualitative aspects of writing, and as shown here in 
children as young as 8 years old. From a practical viewpoint, it seems that primary 
teachers should aim to increase the skill of handwriting as well as students’ self-per-
ceptions about it. This is the first time that beginning writers’ self-efficacy for hand-
writing is related to their writing skills. Until now, there were no valid instruments 
to measure self-efficacy for handwriting. Moreover, the study of self-efficacy in such 
young populations has been controversial. A lack of relationship is sometimes found 
(e.g., Limpo & Alves, 2013) and interpreted as a calibration problem, that is, young 
children may not be able to report their self-efficacy beliefs accurately, alike strug-
gling writers (Klassen, 2002). This study challenges that interpretation and hints at 
the possibility that the lack of relationship reported by past studies can be related to 
the use of self-efficacy instruments targeting more abstract skills (e.g., self-efficacy 
for self-regulation) and consequently more difficult for young writers to gauge them 
with accuracy.

Taken together, these findings also provide preliminary evidence on the validity, 
reliability, and usefulness of the self-efficacy scales here developed. Given the lack 
of similar instruments to measure the specific, albeit fundamental, skills of writing 
fast and in compliance with genres’ schematic structure, this a major contribution 
of the current study. These short scales can be easily added to available instruments 
adopting a multidimensional perspective of self-efficacy, such as the one developed 
by Bruning et al. (2013). The self-efficacy scales proposed in the current research 
can be of particular utility in intervention research. In regard to handwriting flu-
ency, there is a growing body of evidence showing the effectiveness of system-
atic handwriting training to promote handwriting fluency (Santangelo & Graham, 
2016). The handwriting scale here provided will be a valuable tool to complement 
these findings, by  enabling  the  examination  of  handwriting interventions’ effects 
on self-efficacy.

It is worth remembering that our original handwriting self-efficacy scale 
included a set of items tapping handwriting legibility, which were dropped during 
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the EFA-based procedure. Still, though fluency seems to impose more constraints 
on writing performance, legibility is another component of handwriting that should 
not be overlooked (Santangelo & Graham, 2016). Reduced legibility may negatively 
affect readers by complicating their task of deciphering what is written and fully 
understanding the message. Readers may either be forced to re-read passages and 
stop frequently to decode the message or simply decide to disregard the least leg-
ible portions of the text. Furthermore, grounded on the idea that poor penmanship 
is typically assumed to result in poor writing (Graham, Harris, & Hebert, 2011), 
readers may also develop biased perceptions about the writing ability of the writer. 
Considering the importance of handwriting legibility to convey a message through 
writing, it would be important to implement further efforts to develop a measure to 
assess students’ self-perceptions about their ability to correctly draw letters and pro-
duce neat handwriting.

Limitations and indications for future research

At least three limitations in the present study need to be considered, along with 
possible ways to provide further evidence on the validity of the instruments devel-
oped and explore the role of motivation in writing. First, WMQ and self-efficacy 
scales were only administered once, precluding us to test temporal stability. Future 
research should administer both instruments over different time intervals not only 
to provide further information on their psychometric properties, but also to answer 
questions about the development of motivation and self-efficacy throughout school-
ing. Considering that our study only focused on Portuguese children in Grade 3, 
additional tests across varying age or developmental groups, different levels of writ-
ing competence, and different socioeconomic statuses would be worthwhile as well.

Second, the relationship between motivation constructs and writing ability was 
examined at a single time point with concurrent data collections. Thus, no develop-
mental conclusions or causal inferences can be made based on our findings. It would 
be particularly insightful to conduct longitudinal studies aimed at examining devel-
opment of motives to write and self-efficacy throughout schooling as well as how 
their development may influence the process of learning to write. Such longitudinal 
results would also allow for a deeper understanding of the motivational mechanisms 
underlying writing development and provide useful hints to design interventions 
aimed to promote motivation in writing.

Third, our examination of the relationship between motives to write and other 
motivation variables was limited to self-efficacy. Future research should aim to 
examine how WMQ is related to other motivation constructs. It would be par-
ticularly relevant to examine the discriminant validity between motives to write 
and achievement goals, which refer to students’ purposes or desired outcomes for 
engaging in academic activities and it is crucial to motivation (Pintrich, 2000). 
There is general agreement on a trichotomous model of achievement goals, 
including three major types of goal: mastery goals which reflect an orientation 
towards learning, understanding, and mastering tasks for increasing competence; 
performance-approach goals which represent a concern with surpassing others for 
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demonstrating competence; and performance-avoidance goals which are associ-
ated with a focus on concealing failure for avoiding displaying lack of compe-
tence. Previous research already showed the benefits of holding mastery goals to 
produce good writing (Limpo & Alves, 2017; Yilmaz Soylu et al., 2017). Further 
research is needed to shed light on motives to write and achievement goals are 
related to each other and may interact to influence writer’s performance.

Educational implications

Though the validation of the scales presented in this research is a work in pro-
gress, available evidence supported the validity and reliability of the instruments 
to measure students’ motives and self-efficacy in the writing domain. This study 
joins to an increasing body of research arguing that, given the key role of moti-
vation-related processes in writing, these aspects cannot be overlooked in the 
teaching of this skill. Such claims have been receiving more and more theoreti-
cal and empirical support (Boscolo & Hidi, 2007; Bruning & Horn, 2000; Gra-
ham, 2018a, 2018b). As teachers manage the learning context, decide on writing 
assignments, and react to students’ behaviors and feelings, teachers are in a privi-
leged position to sow the seeds of adaptive motivational beliefs and nurture them 
right through the learning process. There is now considerable evidence show-
ing that teachers can enhance students’ motivation by proposing challenging and 
meaningful assignments, providing frequent opportunities for success, emphasiz-
ing the process of learning, stressing self-improvement over social comparisons, 
giving regular progress feedback, praising for effort rather than for ability, and 
promoting students’ sense of autonomy (Ames, 1992; Mueller & Dweck, 1998; 
Urdan & Schoenfelder, 2006).

Specifically, in the writing domain, these instructional features were already 
acknowledged as catalysts for success within the Self-Regulated Strategy Develop-
ment model (SRSD; Harris & Graham, 2009), which is one of the most effective 
instructional approach for teaching writing (Graham et al., 2012; Graham & Perin, 
2007). A core feature of this model is the joint focus on students’ cognitive skill and 
motivational will as key ingredients for effective teaching and learning of writing. 
Recently, in alignment with the WWC model described in the introduction (Gra-
ham, 2018a, 2018b), Graham and Harris (2018) specified a set of design principles, 
focuses of instruction, and instructional activities for, among other goals, enhancing 
teachers and students’ capabilities and motivations for teaching and learning writ-
ing via SRSD. A set of different instructional activities are presented to advance 
students’ competence, knowledge, and motivations to write better texts. However, 
despite current efforts in including motivation as a core target of writing instruc-
tion, there is a dearth of intervention studies testing the added value of introducing 
instructional activities aimed at fostering students’ motivation in writing. This arti-
cle is expected to contribute to fill in that gap by providing researchers and educa-
tors with valid and reliable tools to measure motivation in writing and take steps to 
strengthen it in the classroom.
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