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ABSTRACT

Objective: The present study sought to assess the quality of paratextual features
in the fourth-grade Persian language textbook and to determine how these
features relate to the cognitive demands of reading-comprehension questions.
Method: Using a descriptive—analytical content analysis design, the study
applied the operational PMF-7 framework to examine seven paratextual
dimensions: textual organization, reading guidance, image—text alignment,
punctuation and tonal consistency, interactivity and questioning, multimedia
integration, and cognitive load in relation to page layout. Eight lessons, selected
to represent different sections of the textbook, constituted the analytical sample.
All lessons were independently coded by two trained raters using a 28-item
evaluation checklist. Data analysis involved descriptive statistics, the Spearman
rank-order correlation coefficient to explore associations between overall
paratext quality and the average cognitive level of comprehension questions,
Cohen’s kappa coefficient to verify interrater agreement, and Cronbach’s alpha
coefficient to establish the internal consistency of the measurement dimensions.
Results: The analysis yielded a mean overall paratext score of 37.25 out of a
possible 56 (approximately 66.5%). The level of interrater agreement was robust
(x = 0.79), and internal consistency indices for the paratextual dimensions were
acceptable to high (o.=0.71-0.86). A statistically significant positive association
was observed between the overall quality of paratextual design and the cognitive
intensity of reading-comprehension questions. Dimension-specific examination
indicated that clear structural organization and effective coordination between
visual and verbal elements were most closely linked to the inclusion of higher-
order, analytically oriented questions. In contrast, components related to reading
guidance and multimedia use demonstrated weaker alignment with cognitive
depth and appeared underdeveloped.

Conclusions: These findings underscore the pedagogical value of strategically
enhancing paratextual design. Specifically, the integration of structured pre-,
during-, and post-reading supports, clearer instructional scaffolding for audio-
based materials, and more rigorous technical editing has the potential to
meaningfully strengthen the cognitive level of textbook questions and improve
reading instruction. Future research is encouraged to examine the instructional
impact of such redesigns through pilot intervention studies conducted in
authentic classroom environments.
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Introduction

This study aimed to evaluate the quality of
paratextual elements and analyze their relationship
with the cognitive level of reading-comprehension
questions in the fourth-grade Persian textbook. The
study’s significance stems from the role of paratext as
a set of elements surrounding the main text—such as
headings, subheadings, images, guides, punctuation,
and multimedia tools—that can guide readers, organize
content, and activate prior knowledge, thereby
influencing cognitive processes involved in reading
comprehension. The primary objective was to
determine the paratextual quality of the textbook and to
measure the correlation between that quality and the
cognitive intensity of comprehension questions,
providing evidence to inform targeted curricular
redesigns to enhance reading literacy.

Method

A descriptive-analytical content analysis was
conducted using the operational PMF-7 framework to
assess paratext. PMF-7 covers seven paratextual
dimensions: organization, reading guidance, image—
text linkage, punctuation and tone,
interactivity/questioning, multimedia, and cognitive
load/layout. The sample comprised eight representative
lessons drawn from different chapters of the
fourth-grade Persian textbook to capture content
variety and potential inter-chapter differences.
Selection criteria included topical diversity, presence
of images and multimedia activities, and representation
of the types of comprehension questions appearing at
lesson ends. Each lesson was independently coded by
two trained coders using a 28-item checklist; the coding
procedure included initial alignment meetings, a pilot
coding of one lesson, and subsequent item revisions
based on coder feedback. Quantitative analyses
employed descriptive statistics to summarize paratext
status, Spearman’s rank correlation to examine the
association between total paratext scores and mean
cognitive intensity of questions, Cohen’s kappa to
assess interrater reliability, and Cronbach’s alpha to
evaluate subscale internal consistency. Statistical

significance for correlations was set at \(p < 0.05\).
Additional analyses inspected score distributions and
outliers to identify potential effects of unbalanced data.

Results

Descriptive analyses yielded a mean total paratext
score of 37.25 out of 56, approximately 66.5% of the
maximum possible score, indicating a generally
acceptable structural base for paratext in the textbook
while leaving room for improvement. Interrater
reliability was satisfactory (Cohen’s Kappa = 0.79),
and Cronbach’s alpha for the subscales ranged from
0.71 to 0.86, demonstrating acceptable internal
consistency of the measurement instrument. Spearman
correlation analysis revealed a positive and statistically
significant relationship between overall paratext
quality and the mean cognitive intensity of
comprehension questions; in other words, lessons with
stronger paratext tended to include questions of higher
cognitive demand and more analytical depth.
Dimension-level analyses showed that organization
and image—text linkage contributed most strongly to
elevating analytical and inferential questions. Clear
organizational features—such as explicit headings,
appropriate sectioning, logical sequencing of activities,
and stated lesson objectives — prepared students for
stepwise text processing and fostered conditions
conducive to generating higher-order questions.
Well-aligned images that explicitly related to textual
tasks activated prior knowledge and provided visual
cues that supported inference and generalization; when
images were referential and tied to instructional tasks,
associated questions more often targeted higher
cognitive levels and the accompanying visual activities
reinforced inferential skills.

Conversely, reading guidance and multimedia
alignment were relatively weaker and require
strengthening. The absence of explicit
before-during-after reading blocks and stepwise
guidance for teachers and students limited the
paratext’s potential as a cognitive scaffold. Many pages
presented images without clear textual references or
linked tasks, which risks keeping images at the level of
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decoration rather than transforming them into cognitive
activators. Evidence of imbalanced cognitive load was
also observed: pages with high visual or textual
density, inconsistent font and punctuation use, and
multiple activities crowded into a single page can divert
students’ cognitive resources toward superficial
processing and hinder the development of reasoning
and inferential skills.

Conclusions

Overall, targeted revisions to paratextual elements
can effectively raise the cognitive level of
comprehension questions and improve reading learning
outcomes. Based on the findings, the study
recommends that textbook designers and educational
editors consider the following redesign strategies:

1. Add concise, structured “before-reading” blocks
to activate prior knowledge, state lesson goals, and
introduce key vocabulary.

2. Include “during-reading” guides that prompt
students to annotate, predict, and generate questions.

3. Design “after-reading” activities that promote
reflection, summarization, and analytical inference.

4. Explicitly align images with related tasks and
insert clear textual references so images function as
cognitive supports rather than mere illustrations.

5. Develop practical guidelines for using icons,
audio files, and multimedia so teachers and students

know when and how to employ these resources
effectively

6. Revise page layout to reduce cognitive load by
simplifying pages, standardizing punctuation and
typographic conventions, and distributing activities
across pages more logically.

7. Provide teacher training on effective paratext
utilization and offer concrete examples of before-
during-after activities and purposeful use of images
and audio.

To evaluate the effectiveness of the proposed
redesigns, the study recommends implementing a
classroom pilot intervention comparing the redesigned
paratext version with the current edition. The pilot
could adopt a quasi-experimental design with control
and intervention groups and measure not only
comprehension test scores but also mediating variables
such as student motivation, time spent reading, and
annotation behaviors. Future research should also
examine the teacher’s role and instructional practices
as mediating factors to produce more actionable
guidance for everyday classroom implementation and
investigate the longitudinal effects of paratext redesign
on reading development across subsequent grade
levels.
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