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ARTICLE INFO ABSTRACT
Keywords: The aim of this article was twofold: first, to introduce a design for a writing test intended for
Large-scale assessment application in large-scale assessments of writing, and second, to experimentally examine the ef-

Construct-irrelevant variance
Experimental design
Informative writing

Social justice

fects of employing a device for activating prior knowledge of topic and genre as a means of
controlling construct-irrelevant variance and enhancing validity. An authentic, situated writing
task was devised, offering students a communicative purpose and a defined audience. Two de-
vices were utilized for the cognitive activation of topic and genre knowledge: an infographic and a
genre model. The participants in this study were 162 fifth-grade students from Santiago de Chile,
with 78 students assigned to the experimental condition (with activation device) and 84 students
assigned to the control condition (without activation device). The results demonstrate that the
odds of presenting good writing ability are higher for students who were part of the experimental
group, even when controlling for text transcription ability, considered a predictor of writing.
These findings hold implications for the development of large-scale tests of writing guided by
principles of educational and social justice.

1. Introduction

Standardized writing assessment in school education can provide relevant information about learning to various stakeholders. This
information is helpful in evaluating the state of an educational system and guiding public policy (Manzi et al., 2019). However, writing
is a complex skill that, far from being merely a school-based ability, is learned throughout life and it is strongly socially-mediated
(Bazerman, 2013; Boscolo, 2009; Wijekumar et al., 2019). Given its complexity, which encompasses factors that are individual and
social, cognitive and cultural, linguistic and contextual, evaluating writing on a large scale presents numerous challenges for test
developers and educational systems.

Moreover, large-scale writing assessment presents challenges related to justice and equity, which are inherent to any testing
regime. As Stein (2016) argues, there is an intrinsic relationship between testing and social justice, in which an assessment infra-
structure is unjust if it benefits those already advantaged while punishing those who face structural disadvantages. Due to the
inherently social, cultural, and contextual nature of writing, its standardized measurement has historically tended to reproduce
patterns of injustice, consistently disadvantaging more marginalized groups (Randall, Poe, Slomp, & Oliveri, 2024; Castillo & Avila
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Reyes, In Review), for instance, through a lack of attention to contextual dependency, the complexity of the construct, or the diversity
of test-takers (Broad, 2000).

For this reason, issues of social justice and equity have been central to a recent research agenda on writing assessment (Beck et al.,
2020; Chamorro, 2022; Inoue, 2015; Poe & Inoue, 2016; Reed et al., 2023; Sims, 2023). However, these important contributions have
mostly focused on local and classroom forms of assessment. Indeed, part of this tradition even shows skepticism toward standardized
writing assessment (Hammond, 2017).

In this article, we align with authors such as Zachary Stein (2016), who assert that measurement can be useful to educational
systems and even advance social justice in education. However, more often than not, the misuse of these tools leads to forms of
injustice. Hence, it is crucial to rethink the design of assessment instruments in terms of social justice and to critically examine with
technical evidence how changes in test design can contribute to fairer evaluations.

An essential concern in large-scale assessment is validity, which refers to the degree to which evidence and theory support the
interpretations that can be made from test scores. One of the ways in which validity can be affected is by measuring more than the
construct of interest, known as construct-irrelevant variance, which refers to how a test score can be influenced by processes that are
extraneous to the test’s purpose (American Educational Research Association et al., 2014; Cushing Weigle, 2002). Since writing is an
activity that involves various factors, diverse elements can result in sources of variance unrelated to the writing ability, and in
particular, many of them reveal implicit racial, linguistic, or cultural biases (Randall et al., 2024).

There are some research precedents that have explored the effects of implementing technical measures in the construction of
standardized tests aimed at improving either their validity, fairness, or justice. For example, Ghanbari (2019) contributes to the
discussion on equity in writing assessment by demonstrating how sharing evaluation criteria with test-takers grants them greater
agency and understanding of the evaluative process, which not only improves their performance but also makes the assessment more
transparent, democratic, and fair. This challenges the traditional power dynamic between evaluators and students, promoting more
ethical and equitable assessment practices, and can be extrapolated to the design and implementation of large-scale writing tests.

Another study investigated the effect of time allocated for writing tests, based on the premise that time limitations might offer fewer
opportunities for students to demonstrate their ability. The study found no significant differences but noted that more proficient
students gained a greater advantage from the extra time provided (Knoch & Elder, 2010).

In the pursuit of implementing technical measures in the design of standardized tests that increase validity and consequently
fairness, this article describes the overall design of a theoretically-sound larga-scale writing test, and the development of a device
aimed at activating prior knowledge related to two factors that could impact students’ ability to demonstrate their writing skills: genre
knowledge and topic knowledge.

Motivation for writing and prior knowledge stand out among the various elements different from the writing ability that may
impact the writing performance (Graham et al., 2017). A way of accounting for motivation may be letting test-takers to choose the
topic on which they would write. Indeed, Perelman (2018) points out that the choice of prompts can improve fairness by allowing test
takers to decide based on their prior knowledge and interests. However, there is recent evidence that the effects of topic choice in
writing quality are limited (Aitken et al., 2022). Thus, this article purposefully examines only the effect of prior knowledge genre and
topic knowledge, employing a fixed prompt that emerged from writing themes that were most preferred by students in a previous
survey.

In an evaluative situation where students are prompted to write a text on a specific topic and in one particular genre, they would
need resources to develop the topic and understand the requested format. This is essential for composing texts that meet writing quality
criteria, such as fulfilling the communicative purpose or structuring coherent and cohesive responses. However, access to this prior
knowledge is mediated by students’ previous experiences, potentially hindering some students’ ability to demonstrate their composing
skills. Thus, implementing forms of scaffolding in the design of standardized assessment might be a useful measure towards more just
forms of assessment (Perelman, 2018; Randall et al., 2024; Stein, 2016).

The following pages explain how a standardized test was designed using a sociocognitive approach (Bazerman et al., 2009; Cor-
rigan & Slomp, 2021) and based on an authentic task (Duke et al., 2006; Purcell-Gates et al., 2007; Tolchinsky, 2008). The test protocol
includes a device to provide access to information about the topic through an infographic and a model of the genre to be written. Using
an experimental design, this task was administered to an intervention group (applying the activation device) and a control group
(without applying the activation device). The text produced was later evaluated using a rubric with five dimensions that do not directly
assess aspects of the topic or genre but other traits central to composition. The results and potential applications for test design in
standardized writing assessments are discussed.

2. Genre knowledge and topic knowledge: theory and evidence

In their seminal work on the strategies used by novice writers, Bereiter and Scardamalia (1987) identify the crucial role of
knowledge of both genre —understood as knowledge of prototypical discourse structures— and of the topic —understood as the theme to
be developed in their texts. In the “knowledge telling” strategy, novice writers use memory cues derived from either the topic or the
genre of the assigned task and retrieve significant information with which to compose their text (Bereiter & Scardamalia, 1987). In a
comprehensive review of processes involved in managing the complexity of writing, McCutchen (2011) identifies, in addition to
linguistic processes of textual production, knowledge of the genre and knowledge of the topic as other “writing-related knowledge”
that intervenes in writing. The following review addresses both knowledge types, providing evidence to support their pivotal role in
written composition.
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2.1. Genre knowledge

According to McCutchen (2011), familiarity with the genre theoretically impacts writing by providing access to schemas that can
facilitate planning, revision, and even affect working memory demands by translating ideas into text. This is further supported by the
discursive-rhetorical knowledge possessed by advanced writers. The evidence reviewed by the author suggests a link between genre
knowledge and writing ability. For example, one study demonstrated significant improvement in the quality of texts written by
children after genre instruction (Fitzgerald & Teasley, 1986). In various studies, children showed greater ability in familiar genres,
such as narratives over expository texts (Cox et al., 1991; Hidi & Hildyard, 1983; Langer, 1986, McCutchen, 1987). In another study,
students derived useful macrostructures for writing based on their familiarity with the genre (McCutchen et al., 1997).

Several pieces of evidence confirm the influence of genre knowledge in recent studies evaluating participants’ writing. For
example, Olinghouse and Graham (2009) conducted a study tracing how discourse knowledge—including, but not limited to gen-
re—contributes to predicting the writing performance of young children. In their hierarchical regression analysis, structural knowl-
edge of story accounted for unique variability in writing quality above the contributions of other measures. Similarly, Wang and Troia
(2023) included measures of register knowledge in a predictive model of writing quality, comprising a) identifying the literary genre of
each passage, b) the textual structure of informational text, and c) organizational features of passages, alongside motivation for
register, measured through motivational scales for informational, narrative, and opinion texts. In this model, the influence of
knowledge and motivation related to specific registers predicted writing quality, even after considering student demographic and
linguistic factors. While these variables explained only a small portion (2 %-3 %) of the variance in writing quality across different
registers, register-related knowledge and motivation have a stable impact on predicting writing quality.

Studies conducted at other educational levels support this relationship. For instance, (Driscoll et al., 2020) investigated the
connection between genre knowledge and writing gains in university students. Different themes emerging in student reflections and
gains in writing over a term were explored using correlations. Genre awareness—whether through simplistic or nuanced views of
genre—was the only factor among those coded in the reflections that correlated with writing gains.

Furthermore, the study by Olinghouse et al. (2015) is noteworthy in addressing genre and topic knowledge together. Their findings
regarding discourse knowledge—including, but not limited to genre—and topic knowledge corroborate the roles they play in the
architecture of Bereiter and Scardamalia’s (1987) “knowledge telling” model. Discourse knowledge played a unique and statistically
significant role in predicting the quality and integration of genre-specific elements in various forms of writing, such as narratives,
persuasive texts, and informational pieces. This contribution remained significant beyond topic knowledge and other controlled
variables. Furthermore, topic knowledge independently predicted the quality of narratives, persuasive texts, and informational
writing, beyond discourse knowledge and other controlled variables. Additionally, topic knowledge was identified as a predictor for
incorporating genre-specific elements, particularly in informational texts.

2.2. Topic knowledge

The role of topic knowledge was early addressed by Kellogg (1987), who found no differences in allocating processing time, but
found instead that high-knowledge writers expended less effort in writing overall. Topic knowledge has also been understood as a
determining factor in textual production. For Graham (2018), writing ultimately depends on having something to write about. This
knowledge can be retrieved either partially or entirely from long-term memory. McCutchen (2011) points to various sources of evi-
dence showing that writers who know more about the topic can write more coherent texts than those who do not (McCutchen, 1986).
Likewise, the quality of text revision improves with a familiar topic, so writers make more changes at the discursive and meaning levels
of texts when revising compared to when they are unfamiliar with the topic (McCutchen et al., 1997).

The influence of topic knowledge has also been traced in measures of participants’ writing. From the premises regarding the lesser
effort required by high-knowledge writers to retrieve and use relevant knowledge for their writing, as well as to produce longer texts
with greater content revision, Proske and Kapp (2013) examine the effects of topic knowledge on university students’ composition of
academic texts. Specifically, they tested whether supporting the construction of the situation model through learning questions
associated with reading a source led to the production of better texts. The results found positive and significant associations with
writing process times, readability, and the length of the text measured in the number of words, indicating the advantages of stimulating
the development of a situation model. A study conducted by Tabari et al. (2021), also at the university level, explored whether fa-
miliarity with the topic influenced the linguistic complexity and emotional tone of writers in L2. In their theoretical model, they define
familiarity with the topic as subject-matter knowledge, domain-specific knowledge, and discipline knowledge, which may be acquired
through formal instruction or informal channels such as life, work, and study (i.e., experiential knowledge). While there was previous
evidence of the positive relationship between topic familiarity and writing, there was no consensus on whether this effect extends to
linguistic complexity. The results of the study demonstrated that familiarity with the topic among the study participants facilitated the
production of greater linguistic complexity, particularly at the phrasal and clausal levels.

Lastly, in a study that measured the complexity of factors associated with writing quality (motivation, knowledge, skills, and
strategic behavior) in fifth-grade students, Graham et al. (2019) found that topic knowledge had a unique and statistically positive
relationship with compositional quality. Additionally, the knowledge variable—which included topic knowledge and knowledge of
discourse markers—accounted for unique and statistically significant variance in compositional length.
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3. A knowledge-activation device for standardized writing assessment

Following McCutchen (2011), topic and genre knowledge can be seen as factors related to writing but distinct from the attribute of
writing itself. The reviewed evidence demonstrates how these crucial types of knowledge predict traits such as quality, complexity, or
length, likely because it mediates the development of more complex writing processes, either through constructing situational models
or facilitating access to more sophisticated writing resources. Therefore, this evidence raises the question of to what extent perfor-
mance in an assessment situation, which typically utilizes a direct measure of writing stimulated by a prompt in a limited time frame
(Cushing Weigle, 2002), depends on whether the student has had exposure to the specific genre of writing required and the topic they
must elaborate upon. The combination of formal education and informal experiences within students’ households influences their
understanding of genres (Collins et al., 2021), potentially leading to unwanted sources of variance in large-scale writing assessments of
this sort.

Collins et al. (2021) explain that writing prompts can either require students to rely solely on their personal experiences and prior
knowledge for their writing, referred to as nonsource-based writing, or to draw evidence and examples from textual sources, known as
source-based writing. The first type of task, based solely on prior knowledge, frees test-takers from the additional demands of
retrieving and orchestrating information from sources. Moreover, some groups of students might struggle to comprehend the source
texts, making them less effective at writing in a source-based manner. However, the authors suggest that source-based writing may
scaffold student writing, offering them background knowledge for unfamiliar topics and models of how to express their ideas in words
(Collins et al., 2021).

This article discusses the creation and testing process of a tool designed to provide cognitive support in a standardized testing
situation by giving students access to two knowledge sources: one facilitating access to the topic—without overburdening students
with the demand to read a written text—and another enabling access to the genre—providing a textual model on a different topic.
These procedures are expected to act as mediators of writing-related knowledge and contribute to reducing construct-irrelevant
variance, thereby enhancing students’ chances of demonstrating their writing ability. Hence, our main research question is: What
is the effect of a genre and topic knowledge activation device on writing performance?

4. Methods
4.1. Participants and experimental design

The participants of this study were 162 students of fifth grade (10 years of age) from 9 schools of Santiago de Chile Urban area. They
were randomly assigned to each of the conditions within each school, by asking them to leave their classroom, assigning them to each
condition and then applying the test to each condition in a designated classroom. 78 students were assigned to the experimental
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Fig. 1. Design of the response sheet: cover and inside of the brochure.
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condition (with activation device) and 84 students were assigned to the control condition (without activation device). All participants
had informed consents signed by their parents or tutors and additionally signed an informed assent.

4.2. The writing test

A standardized writing test, designed to be applied to fifth-grade Chilean students. The task consisted of writing an informative text.
The prompt adhered to the principles of an authentic task (Duke et al., 2006; Purcell-Gates et al., 2007), which means it was embedded
in a rhetorical situation with a communicative purpose, a defined genre, and an audience. To account for motivation, we previously
conducted a survey to fifth graders in 9 schools (n=283), from which we selected the most chosen task (70 %) that was indistinctly
preferred by girls and boys across schools with different characteristics, using the schools’ previous results on national standardized
language tests and the state index of poverty (known as school vulnerability index) as covariates. In the selected prompt, students were
tasked with creating a brochure to be distributed in a school campaign against animal abuse. The response sheet was designed in the
format of a brochure, comprised by a cover and a designated writing space within (see Fig. 1). The selection of this task aligned with a
socio-cognitive approach, wherein a social context was created to support the need for writing. This also involved establishing a
situation model for students to deploy writing strategies, because a communicative purpose and an audience were defined. This
approach differs significantly from, for instance, responding to a decontextualized prompt that lacks a situation or purpose other than
eliciting text.

The application of the test in the experimental group included the use of two instruments for prior knowledge activation. At the
beginning, all the students received the exam prompt: “Lets’ avoid animal abuse: This month we will make a campaign to promote
animal care. Write a brochure to be distributed in our school in order to educate other children and young people. To write the
brochure, explain the forms of abuse, its consequences and what to do in case of animal abuse”.

Then, the test proctor activated genre knowledge by showing the students a large-size model of a brochure on a different topic
(wildfires), displayed on the blackboard in front of the whole class (Fig. 2). The model is read aloud so that students can better un-
derstand the target genre through an example, and then it is removed from the blackboard. Secondly, topic knowledge was activated
through an infographic given to each student. This infographic included a very limited amount of text (see Fig. 3) to avoid indirectly
measuring reading comprehension skills. It was organized into three parts: forms of animal abuse, consequences, and what to do in case
of animal abuse. The test proctor delivers a copy of the infographic to each participant and orchestrates a brief conversation, giving
students two turns to talk about the content of the infographic. Then, the infographics are taken away from the participants. Only then
do students start to write. In the control group, only the prompt and the response sheet are provided, omitting any procedure for

Los incendios forestales son desastres
naturales que ocurren cuando se quema
todo un bosque o un terreno muy grande,
casi siempre por culpa de las personas. Los
seres humanos botan vidrios al suelo y dejan

fogatas prendidas y asi producen incendios.

Por culpa de los incendios forestales muchos

animales mueren o se quedan sin lugar
donde vivir. Ademas, se dafia el medio
ambiente, se contamina el aire y mueren las

plantas.

Los bosques son muy importantes para

nuestro planeta, por eso, evita botar basuras
y colillas de cigarro y nunca hagas fogatas en
lugares prohibidos, porque puedes provocar

un incendio.

Fig. 2. Model of brochure for activating genre knowledge.
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Fig. 3. Infographic for activating topic knowledge.
activating prior knowledge.

4.3. Rubrics

Students’ texts were evaluated using a 5-indicator rubric, which assigned scores that fluctuated from 0 to 2 or 0-1 according to the
scales used for each indicator. The evaluated indicators included key elements of written quality that did not directly assess text
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content (topic knowledge) or textual structure (genre knowledge) as follows:

e Communicative purpose: Assessing whether the texts fulfill the purpose of informing and preventing animal abuse (scale 0-2).

e Connection: Assessing elements of text cohesion and grammatical links between propositions (scale 0-2).

e Progression: Assessing the development of ideas in the text (scale 0-1).

e Paragraphs or other devices: Assessing the discursive organization in meaning-driven parts, whether through paragraphs, titles,
rhetorical questions, or multimodal devices (scale 0-1).

e Text transcription: Assessing the correct association between sound and grapheme (scale 0-1).

As can be observed in these indicators, correctness, or the amount of information (topic knowledge) are not assessed. The specific
characteristics of the brochure (genre knowledge) are not evaluated either. Overall, the rubric focuses on pragmatic and discursive
aspects of the produced text, except for the dimension of text transcription. Although this latter indicator refers to a skill considered a
predictor of writing quality, there is concern and anecdotal evidence that the pandemic and the prolonged interruption of in-person
schooling in Chile may have affected some fundamental skills for reading and writing. Thus, in the elaboration of this test, this in-
dicator was added to the rubric in the spirit of offering actionable information to communities that would be potential users of this
development and this data was considered as a covariate in the analysis of writing performance.

4.4. Raters’ design and rating procedure

We recruited 12 raters, built six random pairs of raters and assigned these to each tenth written completed tasks. Random pairs
assignment design helps to mitigate possible raters’ noise in the measurement process (Wind, 2022). Additionally, we included a third
rater in the design, assigned systematically as a diagonal to the rater design matrix, to make the raters design matrix less sparse, and
connected.

Raters were recruited from undergraduate programs in language pedagogy during April and May 2022. The team advertised the
position through social media, posters, and snowball techniques. Subsequently, all raters were trained using benchmarks of written
samples for each indicator. The training process was conducted by two expert researchers and comprised two 90-minute sessions.
Specifically, these sessions included the analysis of benchmark written samples, reading of the rubrics, and training exercises using a
teaching app.

Table 1
Covariate and experimental effects in the student’s quality of writing.
M1 M2 M3 M4 M5
Thresholds E(SE) P< E(SE) P< E(SE) P< E(SE) P< E(SE) P<
Communicative purpose
Ty1.1 —3.04 i —2.43 i —2.02 i -1.73 bl —1.40 e
(0.28) (0.37) (0.38) (0.49) (0.50)
Ty1_2 0.49 * 1.10 o 1.51 i 1.79 bl 2.12 ek
(0.22) (0.35) (0.35) (0.48) (0.50)
Connection
Ty2.1 —-3.22 i —-2.61 ek -2.19 -1.91 ek —-1.63
(0.26) (0.36) (0.37) (0.50) (0.52)
Ty2_2 —-0.15 0.46 0.87 o 1.15 * 1.47
(0.19) (0.31) (0.31) (0.46) (0.49)
Progression
Ty3.1 —0.66 o —0.04 0.36 0.65 0.97
(0.21) (0.33) (0.33) (0.47) (0.50)
Paragraphs and devices
Tya1 0.55 * 117 1.57 i 1.85 wk 2.19 o
(0.22) (0.34) (0.33) (0.47) (0.50)
Fixed effects
Text transcriptions (6) 0.90 * 0.85 * 0.88 * 0.86 *
(0.37) (0.35) (0.36) (0.36)
Activation (y) 0.91 o 0.76 * 0.73
(0.33) (0.34) (0.34)
Variance components
Raters’ variance (zrjz) 0.48 o 0.48 0.48 wx 0.48 ** 0.00
(0.17) (0.17) (0.17) (0.17) (0.00)
Examinee variance ((rg) 3.90 Rk 3.72 ok 3.52 Rk 3.35 ok 3.47 Rk
(0.59) (0.56) (0.54) (0.52) (0.53)
Intra class correlation 0.89 el 0.88 ok 0.88 el 0.87 bk 1.00 i
(0.04) (0.04) (0.04) (0.04) (0.00)

Note: E = unstandardized estimates in logit scale, SE = standard error of estimates are displayed in parenthesis in the row below each estimate, P < =
**% p < 0.001; ** p < 0.01; * p < 0.05. Models M4 include school fixed effects (not shown), and M5 includes schools and raters fixed effects (not
shown).
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Lastly, three rating sessions were conducted in person, overseen by one of the researchers. Each rater utilized a computer with a
platform specifically designed for this task. Additionally, in each session, the researcher in charge reminded the raters the rubric
indicators, the communicative purpose of the writing task, and the essential aspects of the rating platform used.

4.5. Data analysis

We built a multivariate response matrix where responses from each rater to each indicator were separated into columns, and all
three respective raters were nested on students. We specified multilevel one parameter logistic graded response model (raters as level
1, and students as level 2) (Wang & Wang, 2020). The fitted model allows to have examinees and raters’ responses in the same scale,
provides specific item parameters for each indicator (thresholds), and allows to include covariate effects.

We fitted a series of five models. The first is the measurement model, where the raters nested in the examinees are modeled. The
first model allows us to describe the proportion of the total variance of the raters accounted by the writing ability of the examinees
compared to the proportion of variance due to the differences in correctness between raters. The second model includes the students’
text transcription as a control variable (0 = more than two errors spotted by at least two of three raters; 1 = text presents only one or no
transcription errors according to two out of three raters). With this second model, we were able to assess whether the presence of text
transcription errors is related to the probability of showing higher writing ability and then be able to control for this effect in the
following models. The third model directly answers the question of interest of the study by introducing the experimental condition as a
between examinee covariate (control = 0, activation = 1). With this, we inquired if scaffolding of genre and topic knowledge impact
student writing quality. The fourth and fifth models introduce fixed effects of examinee schools’ membership and raters, respectively.
These last two models aim to assess whether the experimental result remains robust despite controlling for these fixed effects. All
models were fitted using the Mplus 8.10 software (Muthén & Muthén, 2017) using robust maximum likelihood estimator (See Annex 1
for equation).

5. Results
5.1. Fitted models

In Table 1, we include the unstandardized logit estimates of the fitted models, including a measurement model (M1), a model
including only the text transcription covariate effects (M2), then a model adding the experimental effect of activation (M3), and two
additional models adding school fixed effects (M4), and raters fixed effects (M5).

5.2. Variance components

The variance components of the measurement model (M1) are of.48 (SE = 0.17, p <.01) for rates within examinees and 3.90 (SE =
0.59, p <.001) for examinee written ability. Consequently, the examinees’ written ability accounts for 89 % of the variance of the rates.
As such, a smaller portion of the variance of the observed responses is due to differences among raters’ responses.

5.3. Main effects

Text transcription is positively associated with students written ability (M2: E = 0.90, SE = 0.37, p <.05, OR=2.46; LRT (1) = 6.20
p < 0.05, Rfetween =.097) with an odd ratio of ORranscription =2.46. This OR indicates that the odds of expressing a more complex
writing skill increase 2.46 times in students whose texts present only one or less transcription error according to two out of three raters
in contrast to the other category of this variable, i.e., more than two errors spotted by at least two of three raters. The experimental
effect of activation is also positive (M3: E = 0.91, SE = 0.33, p <.01, OR= 2.48; LRT (1) = 7.74 p < 0.01, R%etween =.141). Thus,
students in the experimental condition, that is, students exposed to the use of two instruments for prior knowledge activation on genre
and topic, present 2.48 higher chances of demonstrating higher written abilities under the study rubric compared to their peers in the
control condition.

The results of models fourth and fifth show that results are robust when controlled for school and raters’ fixed effects. When the
students’ school membership is controlled through a school’s fixed effect, the results show a slightly smaller effect of activation for the
experimental group (M4: E = 0.76, SE = 0.34, p <.05, OR = 2.14). However, the chances of demonstrating a higher written ability are
still 2.14 times higher for the group that received the knowledge activation over the control group. The same occurs when the raters’
fixed effect is added to the fourth model (M5: E = 0.73, SE = 0.34, p <.05, OR=2.08) with 2.08 more chances for the activation group
of present higher written ability in contrast to the control group. Finally, in terms of standardized effects, the proportion of variance of
the experimental effect is of.05, compared to the unaccounted variance of the model, which can be considered a small, standardized
effect (see Lorah, 2018, p5).

6. Discussion
In this article, the aim was twofold: first, to introduce a design for a writing test intended for application in large-scale assessment of

writing, and second, to experimentally examine the effects of employing a device for activating prior knowledge as a means of con-
trolling construct-irrelevant variance. The overall design indeed addresses some principles of justice-oriented standardized testing as
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posited by Stein (2016), such as being evidence-based and formative, that is, “tests should enable customization and scaffolding and be
learning experiences in themselves” (Stein, 2016, p.204).

Indeed, in formulating the test design, themes were identified through a survey conducted among students. Subsequently, an
authentic, situated-within-a-context writing task was devised, offering students a communicative purpose and a defined audience.
Moreover, two devices were utilized for the cognitive activation of topic and genre knowledge: an infographic and a genre model. The
main indicators of the rubric were geared toward assessing pragmatic aspects of written composition, such as meeting the commu-
nicative purpose or ensuring text cohesion, as opposed to normative or formal elements of writing. Consequently, this instrument is
posited as an example of a socio-cognitive, situated writing test that additionally endeavors to control sources of construct-irrelevant
variance, such as prior knowledge relevant to writing, distinct from writing ability, and susceptible to be influenced by students’
background, potentially hindering the performance of those with less access to that knowledge. This scaffolding has implications to
educational justice in large-scale writing assessment, as discussed below.

The results of the main effect of this study demonstrate that the odds of presenting a good writing ability are higher for students
who were part of the experimental group, even when controlling for the text transcription ability, considered a predictor of writing. By
showing that activation is relevant to writing outcomes, we suggest that omitting it would cause unwanted variance. In other words,
two students with the same writing ability may score differently just because one of them is more familiar with the genre or topic, a
difference that may be rooted in structural imbalances. In addition to the quality of text transcription used as a covariate, the rubrics
considered aspects such as communicative purpose, connection (understood as textual cohesion), progression of ideas, and the use of
paragraphs or other forms of thematic delimitation. These are considered fundamental aspects of writing ability that are different from
content or genre development, operationalized as knowledge needed for, but different from writing ability.

Thus, the results support the use of prior knowledge activation devices in standardized writing tests as a way to control construct-
irrelevant variance and enhance the validity of the test. It is important, therefore, to allow for the use of these devices in writing tests,
given that prior knowledge may be influenced by students’ past experiences, potentially impacting fairness. Fairness, understood as “a
full opportunity to demonstrate their standing on the construct being measured” (American Educational Research Association et al.,
2014, p.52), is crucial for validity, as construct-irrelevant variance can be seen as a threat to fairness (American Educational Research
Association et al., 2014; Poe & Elliot, 2019). Therefore, further studies on the specific impact of these types of activation devices on
fairness are needed.

Lastly, the main results of this study also suggest the value of studying the activation of prior knowledge that is needed for but
different from the skill measured in the development of standardized tests assessing constructs aside from writing. Such developments
may contribute to tests designed to control unwanted variance in other disciplines.

A second element worth discussing is the effect of text transcription. As mentioned earlier, in developing this test, we aimed to
study this variable in written performance due to concerns at the national level about the impact of the pandemic and the interruption
of in-person schooling on students, especially in the examined age group, which received part of their initial literacy instruction
remotely. Consistently with previous literature (Berninger et al., 1992), a positive effect was found between text transcription and
writing ability. This variable was introduced as a covariate, and the effect of knowledge activation remained positive even after
controlling for text transcription. Furthermore, it is noteworthy that this variable, being of the control type, retained its significance in
all the models run. Therefore, it is advisable to continue including this control variable in future studies and to explore its interaction
with both the rubric indicators and other relevant sociodemographic aspects.

In addition to motivation, topic knowledge, or genre knowledge, another aspect that can introduce unwanted variance in the
measured score is the rating process. As for motivation, we decided to indirectly control it by design, using data from a survey to fifth
graders and employing the most chosen prompt that was selected by students regardless of their sex or the kind of schools they
attended in terms of previous school’s performance in tests and the school’s vulnerability index. Regarding the rating process, we
designed a three-rater procedure of scoring and examined the partition of variance in model 1 (M1). The proportion of variance due to
differences among students’ writing rates is 89 %, indicating excellent reliability, according to Cicchetti (1994). Using multiple raters
for score assignment in a large-scale test is common (Engelhard, 2012; Lumley, 2002; Smith & Paige, 2019a, 2019b), but this process is
not always included in the measurement model. This omission could imply a lack of awareness regarding the magnitude of this un-
wanted variance or the possibility of estimating the effects of the variables of interest with reduced accuracy (Guo & Wind, 2021)
consequently affecting the validity of these scores. This is why including rater modeling in future research on measuring complex skills
such as writing is necessary.

One of the limitations of the present study might be the raters design, relying on random raters’ pairs assignment, with an addi-
tional third rater. Sparse raters’ designs instead of fully-crossed raters design have an impact on examinee score estimates ordering and
precision when using disconnected raters’ blocks (Wind & Stager, 2019). In the present study, we systematically included a third rater
to each rater pair, so each rater had shared examinees with each rater pair. The aim of this design was to diminish the disconnection
between raters in the raters’ design. Moreover, apart from fitting a main effect model (M3), we fitted models where we include schools
and raters as fixed effects (M4 and M5), to be sure our main results were robust to schools’ membership and raters’ assignment. The
obtained results of the present experiment were indeed robust when controlling by raters and schools fixed effects.

Overall, the results of this study reaffirm that topic and genre knowledge are forms of previous knowledge related to writing quality
(McCutchen, 2011; Olinghouse & Graham, 2009; Olinghouse et al., 2015; Graham et al., 2019) and thus, they must be considered when
designing a standardized writing test. Additionally, the findings demonstrate that it is possible to mitigate their influence in intro-
ducing construct-irrelevant variance to writing assessment through scaffolding, ensuring fairness and validity in the process. This hold
implications for the development of large-scale tests guided by principles of educational justice.
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Appendix. : Equation for the main effect model

logit[Pr(y > k)] = —7yx + 0, + 4; + 6wp + 7,

Where,

Pr(y > k)= probability of examinee p, reciving a rating of k, on indicator y, from rater j
7y = Threshold of indicator y for the cumulative probability change between k categories
0, = written ability of examinee p

Aj = leniency of rater j

& = overall relationship between text transcription ability @, and written ability

y = experimental effect of topic and genre knowledge x;, on examinee written ability
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