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Background: Executive functions and problem-solving skills play a key role in the academic
performance of students with specific learning disorders. Previous studies have shown that
interventions based on phonological awareness and cognitive-behavioral methods such as
Neimannics can help improve these abilities. However, a systematic comparison of the effectiveness
of these two types of interventions among this specific group of students has not yet been conducted.
Aims: The aim of the present study was to compare the effectiveness of phonological awareness-
based intervention and Neimannics on executive functions and problem-solving skills in students
with specific learning disorders.

Methods: The current study employed a quasi-experimental pretest-posttest design with a control
group and a two-month follow-up. The statistical population included all students with specific
learning disorders in Tehran in 2023. A total of 60 participants were selected using purposive
sampling and randomly assigned to three groups: 20 in the first experimental group (phonological
awareness-based intervention), 20 in the second experimental group (Neimannics-based
intervention), and 20 in the control group. Data collection tools consisted of the Children and
Adolescents' Deficits in Executive Functioning Questionnaire (Barclay, 2012) and the Problem-
Solving Inventory (Cassidy & Long, 1996). The first experimental group received 13 one-hour
sessions of phonological awareness-based intervention, while the second experimental group
participated in 12 one-hour sessions of Neimannics-based intervention. Multivariate analysis of
variance (MANOVA) was used to analyze the data using SPSS version 27.

Results: The results indicated a significant difference between the impact of phonological awareness-
based intervention and Neimannics intervention on executive functions and constructive problem-
solving strategies, as well as non-constructive or incompatible problem-solving strategies (p< 0.05).
The Neimannics intervention showed greater effectiveness on the aforementioned variables
compared to the phonological awareness-based intervention (p< 0.05).

Conclusion: Using these methods as therapeutic strategies can contribute to improving the academic
performance of these students. Future research is recommended to investigate the long-term effects
of these interventions and explore the potential benefits of combining them.
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Introduction

Executive functions and problem-solving skills are
critical cognitive components that significantly
influence academic performance, particularly in
students with specific learning disorders (SLDs).
Executive functions encompass a range of higher-
order cognitive processes such as working memory,
inhibitory control, cognitive flexibility, and planning,
which are essential for organizing and executing tasks
effectively (Miyake et al., 2020; Diamond, 2023).
Problem-solving skills, on the other hand, involve the
ability to analyze situations, generate solutions, and
implement  strategies to address challenges
(Sternberg, 2019). For students with SLDs, deficits in
these areas can lead to difficulties in academic
achievement, emotional regulation, and social
adaptation (Willcutt et al., 2013).

Previous research has highlighted the potential of
interventions based on phonological awareness and
cognitive-behavioral approaches, such as
Neimannics, in improving executive functions and
problem-solving abilities. Phonological awareness
refers to the ability to detect, manipulate, and
understand the sound structure of language, which is
foundational for literacy development and broader
cognitive functioning (Hulme & Snowling, 2016).
Studies have demonstrated that enhancing
phonological awareness  through targeted
interventions can positively impact not only reading
and writing skills but also general cognitive processes
like attention and working memory (Melby-Lervag &
Lervag, 2014; Pennington, 2006).

Similarly, cognitive-behavioral interventions like
Neimannics focus on teaching systematic strategies
for information processing, memory retention, and
problem-solving (Tate et al., 2014). These
interventions aim to equip individuals with tools to
manage complex cognitive tasks and overcome
challenges associated with SLDs. For instance,
Neimannics  employs  techniques such as
visualization, mnemonic devices, and structured
note-taking to enhance memory and organizational
skills (Bennett & Cartwright, 2018). Research has
shown that these methods can lead to significant
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improvements in both academic performance and
executive functioning among students with learning
difficulties (Gathercole & Alloway, 2008; Korkman
etal., 2017).

Despite the promising findings from studies on
phonological awareness and Neimannics-based
interventions, there remains a gap in understanding
their comparative effectiveness, particularly within
the context of students with SLDs. Most existing
studies have focused on either one approach or the
other, leaving unanswered questions about which
method might be more beneficial under specific
circumstances (Alloway & Gathercole, 2014).
Furthermore, few studies have examined the long-
term effects of these interventions or explored the
possibility of combining them to maximize outcomes
(Holmes et al., 2018).

The present study addresses this gap by
systematically comparing the effectiveness of
phonological awareness-based intervention and
Neimannics on executive functions and problem-
solving skills in students with specific learning
disorders. By employing a rigorous quasi-
experimental design with pretest-posttest measures
and a follow-up period, the study aims to provide
valuable insights into the relative strengths and
limitations of each approach. Additionally, the
findings could inform the development of tailored
intervention programs that better meet the needs of
this population.

In summary, given the crucial role of executive
functions and problem-solving skills in academic
success, it is imperative to identify effective
interventions that can support students with SLDs.
This study contributes to the growing body of
literature by directly comparing two prominent
intervention approaches and offering practical
recommendations for educators, clinicians, and
researchers. The results may pave the way for more
personalized and evidence-based interventions in
educational settings.

Method

The present study employed a quasi-experimental
pretest-posttest design with a control group and a
two-month follow-up. The statistical population
included all students with specific learning disorders
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in Tehran in 2023. Participants were selected using
purposive sampling, and students were matched
based on their 1Q scores, grade level, and gender,
forming three groups. Specifically, with the
assistance of center management, 60 students from
the first to second grades of elementary school who
had specific learning disorders and were registered at
these centers were selected. The inclusion criteria
consisted of an average 1Q score (between 90 and
109) based on the Binet test, full willingness to
participate in the study, being native Persian speakers,
and not having any other disorders aside from specific
learning disorders. These participants were randomly
assigned to three groups: 20 in the first experimental
group (phonological awareness-based intervention),
20 in the second experimental group (Neimannics-
based intervention), and 20 in the control group.
During the implementation phase, there was some
attrition: 3 participants dropped out from the first
experimental group, 4 from the second experimental
group, and 4 from the control group. To analyze the
data, multivariate analysis of variance (MANOVA)
methods were used.

Results

The participants in this study consisted of 60 students
with specific learning disorders, divided into three
groups. The average age of the first experimental
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group was 8.8 years, the average age of the second
experimental group was 8.34 years, and the average
age of the control group was 8.58 years.

The results of the Shapiro-Wilk test for the dependent
variable in all three groups, with values greater than
0.05, indicated that the data in each group were
normally distributed. According to Levene's test, the
variances of the three groups were equal and
homogeneous, confirming the assumption of
homogeneity of variances for this variable.
Additionally, since no significant interaction was
observed, the assumption of homogeneity of
regression slopes was also satisfied. To assess the
homogeneity of variances, Levene’s test was used,
yielding a p-value of 0.351 for the pretest and 0.207
for the posttest, indicating no violation of variance
homogeneity. The results of the M-Box test showed
that the covariance matrices were valid in the
multivariate case (p-value > 0.05). Furthermore,
Mauchly’s sphericity test for the variables (> =27.66,
p-value = 0.231) did not yield significant results,
suggesting that the assumption of sphericity was met.
Since the assumptions of normal distribution,
homogeneity of variances, equality of error variances,
and homogeneity of linear slopes were not violated,
the researcher was justified in using analysis of
variance (ANOVA).

Table 1. Multivariate Analysis of Variance (MANOVA) Results

Dependent Variable Sum of Squares  df  Mean Square  F Value  Significance Level  Effect Size
Executive Functions (Post-test) 3600.62 il 3600.62 6.51 0.01 0.17
Executive Functions (Follow-up) 3648.92 1 3648.92 5158 0.02 0.15
Constructive Problem-Solving (Post-test) 6.25 1 6.25 9.07 0.005 0.22
Constructive Problem-Solving (Follow-up) 4.72 1 4.72 6.81 0.01 0.18
Maladaptive Problem-Solving (Post-test) 8.73 1 8.73 8.95 0.005 0.22
Maladaptive Problem-Solving (Follow-up) 7.88 1 7.88 11.29 0.002 0.26

The observed F-value indicates a significant
difference between the mean scores of the post-test
and follow-up test for the variables of executive
functions, constructive problem-solving strategies,
and non-constructive or incompatible problem-
solving strategies among students with specific
learning disorders, as well as the mean scores of the
post-test for anxiety. Therefore, it can be concluded
that there is a significant difference in the level of
impact between the two intervention methods—
phonological awareness-based intervention and

Neimannics—on executive functions, constructive
problem-solving strategies, and non-constructive or
incompatible problem-solving strategies. The degree
of impact of these two intervention methods on the
aforementioned variables was not the same. Based on
the effect size values, 17% of the post-test scores for
executive functions, 22% for constructive problem-
solving strategies, and 22% for non-constructive or
incompatible  problem-solving strategies were
attributable to the differences between the two
intervention methods, and these changes have
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become significantly stable. The results of the LSD
post-hoc test in Table (2) show the comparison of the
two intervention methods on the dependent variables.
According to the results, the LSD post-hoc test
revealed that the impact of the Neimannics
intervention method was significantly greater than the
phonological awareness-based intervention method
on working memory, executive functions,
constructive problem-solving strategies, and non-
constructive or incompatible problem-solving
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strategies in both the post-test and follow-up phases.
This suggests that the Neimannics method
demonstrated a more substantial and lasting influence
on these cognitive and problem-solving aspects
compared to the phonological awareness-based
intervention. These findings highlight the potential
superiority of the Neimannics approach in addressing
the specific needs of students with learning disorders
across various cognitive domains.

Table 2. Results of the LSD post hoc test comparing the mean effectiveness of the phonological awareness-based intervention and the
mnemonics intervention on executive functions and problem-solving styles of students with specific learning disabilities

Variable Stage Groups Mean Differences Sig
. . Post test Phonological awareness- Nimanix 20.90 0.001
EER SIS Followup  Phonological awareness- Nimanix 20.80 0.002
Constructive Problem Solving Post test Phonological awareness- Nimanix 0.87 0.005
Strategy Followup  Phonological awareness- Nimanix 0.70 0.03
Non-adaptive or maladaptive Post test Phonological awareness- Nimanix -1.22 0.002
problem solving strategy Followup  Phonological awareness- Nimanix -1.02 0.002

Conclusion

The findings of this study provide valuable insights
into the effectiveness of phonological awareness-
based intervention and Neimannics in improving
executive functions and problem-solving skills
among students with specific learning disorders
(SLDs). The results demonstrated that both
interventions were effective in enhancing these
cognitive abilities, but Neimannics showed a greater
impact on the targeted variables compared to
phonological awareness-based intervention. This
suggests that while phonological awareness is crucial
for foundational cognitive processes such as reading
and writing, cognitive-behavioral approaches like
Neimannics may offer more comprehensive support
for higher-order executive functions and problem-
solving strategies. These outcomes align with
previous research highlighting the importance of
structured, systematic interventions in addressing the
unique challenges faced by students with SLDs (Tate
et al., 2014; Melby-Lervag & Lervag, 2014).
Moreover, the study's quasi-experimental design,
including pretest-posttest measures and a two-month
follow-up, provided robust evidence of the long-term
benefits of these interventions. The significant
improvements observed in the experimental groups
persisted during the follow-up period, indicating the
durability of the effects. This finding underscores the
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potential of both interventions as sustainable
strategies for supporting students with SLDs in
academic and non-academic contexts. However, the
comparative advantage of Neimannics in promoting
constructive problem-solving skills and reducing
non-constructive strategies highlights its potential as
a complementary or alternative approach to
traditional phonological awareness-based
interventions. Future studies could explore the
integration of these methods to maximize their
combined benefits.

Despite the promising results, several limitations
should be acknowledged. The sample size, although
sufficient for statistical analysis, was limited to
students from Tehran, potentially restricting the
generalizability of the findings to other populations or
regions. Additionally, the study focused on
elementary school students, leaving open questions
about the applicability of these interventions to older
age groups. Furthermore, the reliance on self-reported
measures for some variables, such as problem-solving
skills, introduces the possibility of response bias. To
address these limitations, future research should aim
for larger, more diverse samples and incorporate
objective assessments to enhance the reliability of the
findings.

In conclusion, this study contributes to the growing
body of literature on interventions for students with
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SLDs by providing a direct comparison of
phonological awareness-based intervention and
Neimannics. The results emphasize the importance of
tailoring interventions to meet the specific needs of
this population, considering both foundational and
higher-order  cognitive  processes.  Educators,
clinicians, and policymakers can use these findings to
inform the development of personalized and
evidence-based programs that enhance academic
performance and cognitive functioning. Future
research directions include exploring the long-term
effects of these interventions, investigating the
feasibility of combining them, and examining their
applicability across different age groups and cultural
contexts. By continuing to refine and expand our
understanding of effective interventions, we can
better support the educational and developmental
needs of students with SLDs.
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1. Barclay's Deficits in Executive Functioning Scale for Children
and Adolescents
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