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Text comprehension and recall are among the most fundamental cognitive
processes, and explaining their mechanisms can be effective both in the
development of cognitive science theories and in the design of intelligent
computational systems. Written texts generally fall into two main categories -
narrative and expository - each activating different patterns of mental processing:
narratives, relying on temporality, causality, and character-centeredness, are
closely related to episodic memory, while expository texts, with their logical and
conceptual organization, are more dependent on semantic memory. The present
study, with the aim of examining these two text types simultaneously,
empirically tested two well-known models of text understanding - the Landscape
model and the Event-Indexing model - and, alongside them, evaluated the
effectiveness of a revised model designed on the basis of integrating conceptual
activation, event structuring, and positional weighting. For this purpose, three
Persian texts with different structures were selected. Fifty-one ninth-grade
students, after reading the texts, participated in a free recall task, and their
memory outputs were recorded and coded sentence by sentence. The three
cognitive models were then implemented, and their normalized outputs (0-1)
were compared with the actual data of the participants. Statistical analyses
included accuracy, precision, recall, and F1 score, along with Pearson correlation
and paired t-tests. The findings showed that the Landscape model was more
effective in representing key concepts and semantic relations, whereas the Event-
Indexing model better captured the temporal and causal coherence of narrative
texts. However, neither model alone was sufficient to cover the full pattern of
human recall. In contrast, the revised model, by integrating the three cognitive
mechanisms and incorporating the serial position effect, provided the highest
level of correlation with behavioral data and demonstrated a significant
advantage over the two classical models in terms of the F1 measure.
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1. Introduction

Text comprehension and recall are fundamental cognitive processes that play a crucial role in
human learning and communication. Narrative and expository texts engage distinct cognitive
mechanisms: narratives are closely related to episodic memory through causal and temporal
structures, while expository texts rely more on semantic memory and logical organization.
Classical theories, such as Bruner’s “two modes of thought” and Tulving’s model of long-term
memory, highlight these dual pathways. Understanding how different models can predict human
recall patterns across text types is therefore of both theoretical and applied significance,
particularly at the intersection of cognitive science and computational modeling.

2. Literature Review

Several models have been proposed to explain text comprehension and memory. The Landscape
model (van den Broek et al., 1996) emphasizes conceptual activation and the dynamic interplay
between current and previously processed information. The Event-Indexing model (Zwaan et
al., 1995) highlights the role of situational dimensions—time, space, causality, intentionality,
and participants—in guiding recall. While both models have demonstrated explanatory power,
prior studies often focused on either narrative or expository texts separately, and few have
systematically compared their predictive accuracy across text types using empirical data.
Furthermore, recent advances in artificial intelligence, such as deep learning models (e.g.,
BERT, GPT), simulate surface-level linguistic patterns but lack direct alignment with human
memory structures. This gap underscores the need for revised models that integrate multiple
cognitive dimensions.

3. Materials and Methods

This study employed an experimental-computational approach. Three Persian texts with distinct
structures—“Conflict” (narrative-emotional), “Noah” (historical-expository with symbolic
layers), and “Faith” (a hybrid of expository and narrative)—were selected from school
textbooks. The participant pool included 51 ninth-grade students, divided into groups for each
text. After reading, participants engaged in a short distraction task, followed by free recall,
which was recorded and coded sentence by sentence.
Three models were implemented: (a) the Landscape model, scoring sentences based on
conceptual activation and word frequency; (b) the Event-Indexing model, scoring across five
situational dimensions; and (c) the proposed revised model, which integrates both approaches
and applies positional weighting (primacy and recency effects). Scores were normalized (0-1)
and compared with participant recall data. Statistical analyses included accuracy, precision,
recall, F1 score, Pearson correlation, and paired t-tests.

4. Discussions and conclusion

This investigation into human memory during text comprehension reveals a critical limitation of
single-layered cognitive models. Our findings clearly illustrate that while the Landscape model
effectively predicts the recall of conceptually central sentences, its ability to maintain narrative
continuity proves inadequate. Conversely, the Event-Indexing model masterfully captures the
causal and temporal structures essential for narrative coherence, yet it falters when applied to
the more linear and hierarchical nature of expository texts. This performance dichotomy
underscores the fact that human memory is not governed by a monolithic mechanism but rather
by a sophisticated, multifaceted system.

In response, our revised model was developed to synthesize the strengths of its predecessors. By
strategically integrating conceptual activation, event-based structuring, and a dynamic positional
weighting system, it creates a more comprehensive and flexible framework. This integrated
approach achieved a superior alignment with human recall patterns across all three distinct text
types, demonstrating statistically stronger correlations with participant data and a more balanced
performance across all evaluation metrics. These results robustly suggest that a multilayered
cognitive architecture provides a far more realistic and accurate representation of human
memory processes than any single, isolated model.
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The theoretical implications of this work are significant, offering a more nuanced understanding
of how readers construct mental representations of text. Practically, this model opens new
avenues for application in adaptive educational systems that can tailor content presentation to
optimize memory retention, in cognitive rehabilitation therapies for individuals with memory
deficits, and in advancing the sophistication of natural language processing in computational
linguistics. Looking forward, a crucial next step is to extend this research to a wider array of
complex, naturalistic texts—including dialogues, multimedia narratives, and technical
documents—to further validate the robustness and generalizability of this cognitive-
computational framework in real-world scenarios..
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