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Abstract

The present study aimed to examine the effectiveness of innovative teaching strategies on mindfulness among fifth-grade biology students
in Iraq. This applied study employed a quasi-experimental pretest-posttest design with a control group. The statistical population consisted
of fifth-grade biology students in Iraqgi schools, from whom 60 students were selected through multistage cluster sampling and assigned
to an experimental group and a control group, with 30 students in each group. The experimental group participated in a five-session
instructional program based on innovative strategies, including project-based learning, educational technology, collaborative learning,
educational games, and innovative problem solving, whereas the control group received conventional instruction. A standardized
mindfulness questionnaire was administered at pretest and posttest. Data were analyzed using SPSS version 16 and univariate analysis of
covariance. ANCOVA results showed that, after controlling for pretest scores, the difference between the experimental and control groups
in posttest mindfulness was statistically significant, F(1,57) = 58.64, p < 0.001, partial > = 0.507. Thus, group membership explained
50.7% of the variance in adjusted posttest mindfulness scores. The effect of pretest mindfulness on posttest scores was also statistically
significant, F(1,57) = 31.28, p < 0.001, partial n?> = 0.354. The findings indicated that innovative teaching strategies can significantly
improve students’ mindfulness in biology classes. Integrating technology-based, collaborative, project-based, game-based, and problem-
solving activities may enhance cognitive engagement, sustained attention, and active participation in learning. Accordingly, incorporating
such strategies into biology instruction in Iraqi schools may provide an effective approach to improving students’ mindful engagement
and the overall quality of their learning experiences.
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Extended Abstract

Introduction

Contemporary educational systems increasingly emphasize the need to move beyond teacher-centered
instruction toward learning environments that actively engage students in cognitive, emotional, and behavioral
processes. Rapid technological development, the expansion of digital learning environments, and the growing
complexity of scientific knowledge have created a need for instructional strategies that encourage students to
participate actively, monitor their own learning, sustain attention, and interact meaningfully with academic
content. Within this context, mindfulness has emerged as an important educational and psychological construct
because it reflects the capacity to maintain purposeful awareness of present experiences while regulating
attention and responding to ongoing cognitive and emotional demands. In educational settings, mindfulness
can facilitate sustained concentration, reduce distraction, enhance awareness of learning processes, and support
more deliberate responses to challenging academic tasks. Recent research has demonstrated that mindfulness-
based interventions can improve attentional control among students (Alotaibi et al., 2026) and may also
strengthen working memory in learners with special educational needs (Alorani et al., 2026). These findings
suggest that mindfulness is closely connected with cognitive functions that are fundamental to successful
learning, particularly in subjects such as biology that require sustained attention, analytical thinking, and
integration of complex conceptual information.

Mindfulness is also theoretically related to metacognitive awareness, self-awareness, cognitive control, and
self-regulated learning. Students who are capable of monitoring their thinking processes and recognizing how
they learn can adjust their strategies when they encounter difficulties and can engage more effectively with
academic tasks. Metacognitive awareness has been associated with academic achievement among students
(Meyer & Parker, 2025), while cognitive control and metacognitive awareness have also been identified as
important factors related to educational performance (Musullulu et al., 2025). Similarly, a causal model of
metacognitive awareness in integrated flipped learning has highlighted the importance of active instructional
environments in shaping learners' awareness of their cognitive processes (Seif et al., 2026). Strategic self-
regulation training has likewise been associated with improvements in awareness, memory performance,
academic motivation, and learning outcomes (Nourmohammadi Khatib, 2025). These findings provide a
theoretical basis for assuming that innovative teaching strategies may increase mindfulness by requiring
students to actively participate in monitoring, evaluating, and regulating their learning.

The relationship between mindfulness and students' emotional and motivational functioning is also important.
Reflective mindfulness and emotional regulation training have been shown to enhance self-awareness,
understanding, and regulation among learners (Salem et al., 2025), while other instructional and psychological
interventions have demonstrated that self-awareness can be developed through systematic training
(Sharifpour, 2024; Soleimani & Izadi, 2024). In addition, mindfulness may function as an important
psychological mechanism linking personal characteristics with student behavior, as demonstrated by research
identifying mindfulness as a mediator in the relationship between attachment styles and nomophobia
(Ghasemzadeh et al., 2026). Among high school students, mindfulness has also been related to learning
burnout through the mediating roles of future time perspective and positive academic emotions (Sun et al.,
2026). These findings suggest that mindfulness is not limited to attention alone but is embedded within a
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broader network of cognitive, motivational, and emotional processes that influence the quality of students'
engagement with learning.

Innovative instructional strategies may provide favorable conditions for strengthening these processes.
Approaches such as project-based learning, collaborative learning, educational games, technology-supported
instruction, simulation, and innovative problem solving increase student participation and require learners to
interact actively with academic content rather than simply receive information. Such instructional settings can
promote attention, reflection, decision-making, and self-monitoring. Awareness and confidence in learning
have also been linked with academic motivation (Kurniasih et al., 2025), while self-awareness has been
identified as relevant to academic achievement (Mousavi Asl et al., 2025). Furthermore, research on executive
attention and mind-wandering demonstrates that attentional processes are closely associated with forms of
cognitive awareness (Yao et al., 2024). The use of educational technologies may further increase engagement
when such tools are integrated purposefully into instruction, although the expansion of advanced technologies
also highlights the need to strengthen students' awareness regarding responsible and ethical technology use
(Acquah et al., 2026). Evidence from broader awareness-oriented interventions has also shown that awareness
can be modified through education and structured experiences across domains such as citizenship rights
(Fallahi et al., 2025), mental health education (Siahaan et al., 2024), and media-based awareness campaigns
(Tera et al., 2024). In addition, mindfulness-oriented interventions may influence cognitive load during
learning (Shafiei Far et al., 2026). Collectively, these findings support the proposition that awareness-related
capacities can be developed through intentionally designed educational experiences. Accordingly, the present
study aimed to examine the effectiveness of innovative teaching strategies on mindfulness among fifth-grade
biology students in Iraq.

Methods and Materials

The study employed an applied, quasi-experimental research design with a pretest-posttest control group
structure. The statistical population consisted of fifth-grade biology students enrolled in schools in Irag. Using
multistage cluster sampling, 60 students were selected and assigned to an experimental group and a control
group, with 30 participants in each group. Both groups completed a mindfulness pretest before the intervention.
The experimental group then participated in a five-session instructional program based on innovative teaching
strategies, whereas the control group received conventional biology instruction during the same period. After
completion of the intervention, both groups completed the mindfulness posttest.

The principal quantitative data collection instrument was a standardized mindfulness questionnaire scored on
a six-point Likert scale ranging from 1, representing strongly disagree, to 6, representing strongly agree. Higher
scores indicated higher levels of mindfulness. The instrument was administered under similar conditions at
pretest and posttest. Classroom observations and teacher interviews were also employed as supplementary
qualitative sources to provide additional information about student engagement, attentional behavior,
participation, and the implementation of innovative instructional components. These supplementary data were
used primarily to enrich interpretation of the quantitative findings.

The intervention consisted of five sessions integrating project-based learning, educational technology,
collaborative learning, educational games, and innovative problem solving. The first session introduced the
concept of innovative teaching and its distinction from conventional instruction, along with project-based
learning and the importance of mindful engagement in learning. In the second session, students used digital
and simulation tools to explore biological concepts such as cellular structures and plant life cycles. The third
session focused on collaborative learning and educational games, requiring students to solve biology-related
challenges in small groups. The fourth session emphasized innovative problem solving and critical thinking
through complex biological and environmental problems, including the effects of climate change on habitats.
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The fifth session integrated the previous activities, provided group feedback, and included posttest
administration.

Data were analyzed using SPSS version 16. Descriptive statistics included mean and standard deviation. An
independent-samples comparison was initially considered for baseline equivalence, while the principal
inferential analysis consisted of univariate analysis of covariance. In the ANCOVA model, posttest
mindfulness was entered as the dependent variable, group membership as the fixed factor, and pretest
mindfulness as the covariate. Statistical assumptions, including normality, homogeneity of variance, linearity,
and homogeneity of regression slopes, were examined before the main analysis. Statistical significance was
set at p < 0.05, and partial eta squared was reported as an effect-size indicator.

Findings

The study included 60 students, with 30 participants in the experimental group and 30 in the control group.
The mean age of the experimental group was 16.47 years with a standard deviation of 0.73, whereas the control
group had a mean age of 16.53 years with a standard deviation of 0.68. Overall, 32 participants, or 53.33%,
were male and 28 participants, or 46.67%, were female. The gender distribution was identical across the two
groups, with 16 boys and 14 girls in each group.

Descriptive findings showed that the experimental group's mean mindfulness score increased from 72.43
8.17 at pretest to 91.27 + 7.36 at posttest. In contrast, the control group's mean score increased only from 71.97
+ 8.42 at pretest to 74.63 £ 8.09 at posttest. Thus, the experimental group demonstrated a mean increase of
18.84 points, compared with an increase of 2.66 points in the control group.

Assumption testing indicated that the data were appropriate for ANCOVA. Shapiro-Wilk tests were non-
significant for the experimental group at pretest (W = 0.972, p = 0.601) and posttest (W = 0.963, p = 0.372),
as well as for the control group at pretest (W =0.968, p = 0.491) and posttest (W =0.976, p = 0.711). Levene's
test was also non-significant (F = 0.84, p = 0.363), supporting the assumption of homogeneity of error
variances. The interaction between group and pretest score was not statistically significant (F = 0.71, p =
0.403), confirming homogeneity of regression slopes.

ANCOVA results indicated a statistically significant effect of group membership on posttest mindfulness after
controlling for pretest scores, F(1,57) = 58.64, p <0.001, partial n? = 0.507. Thus, approximately 50.7% of the
variance in adjusted posttest mindfulness scores was explained by group membership. The pretest score also
had a statistically significant effect on posttest mindfulness, F(1,57) = 31.28, p < 0.001, partial n> = 0.354.
These findings demonstrated that students who received the innovative instructional intervention achieved
significantly higher mindfulness scores than students who received conventional instruction.

Discussion and Conclusion

The results demonstrated that innovative teaching strategies had a substantial positive effect on mindfulness
among fifth-grade biology students. The considerable increase in the experimental group's mindfulness scores,
together with the large effect size obtained in the covariance analysis, indicates that the intervention changed
more than students' exposure to instructional content. It appears to have altered the way students cognitively
engaged with classroom experiences. By requiring students to participate in collaborative activities, solve
problems, use digital simulations, engage in educational games, and complete project-based tasks, the
intervention continuously demanded attention to the immediate learning activity. This likely reduced passive
participation and encouraged students to become more aware of their own thinking, actions, and responses
during instruction.

The effect may also be explained by the metacognitive characteristics of innovative learning environments.
Project-based and problem-based activities require students to identify what they know, recognize what
information they still need, evaluate possible solutions, and monitor the effectiveness of their decisions. These
processes overlap conceptually with mindfulness because they require deliberate awareness of ongoing
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cognitive activity. Collaborative learning may further reinforce this process by requiring students to attend
carefully to the perspectives of peers, compare alternative viewpoints, and regulate their own responses during
group decision-making.

The technological component of the intervention may have contributed to the findings by making abstract
biological concepts more immediate and interactive. Simulations and digital tools can transform difficult or
invisible biological processes into observable learning experiences. When students manipulate variables,
examine visual representations, and discuss the outcomes of simulations, their attention is more likely to
remain directed toward the task. Similarly, educational games may increase concentration by combining
learning objectives with challenge, feedback, and active participation. These characteristics can produce a
learning environment in which sustained attention is functionally necessary.

The findings also suggest that mindfulness can potentially be promoted indirectly through instructional design
rather than only through formal mindfulness exercises. The intervention did not primarily consist of meditation
or explicit mindfulness training. Instead, mindfulness appeared to increase through active participation in
learning tasks that encouraged attention, monitoring, reflection, and interaction. This finding has practical
significance because it suggests that teachers may be able to support students' cognitive awareness while
simultaneously teaching subject matter, without requiring a completely separate mindfulness curriculum.

The significant contribution of pretest mindfulness also indicates that students' initial levels of awareness
influenced their final outcomes. Nevertheless, the experimental effect remained significant even after
controlling for baseline differences. Therefore, the observed improvement cannot be explained merely by
students' initial mindfulness levels. The instructional program contributed additional variance to the posttest
results, supporting the effectiveness of the intervention.

In conclusion, the study demonstrated that a five-session instructional program integrating project-based
learning, educational technology, collaborative learning, educational games, and innovative problem solving
significantly improved mindfulness among fifth-grade biology students in Irag. Students exposed to innovative
teaching strategies showed substantially greater improvement than those receiving conventional instruction,
and the intervention produced a large effect after adjustment for pretest scores. These findings indicate that
innovative biology instruction may serve not only as a means of improving engagement with scientific content
but also as a practical educational approach for strengthening students' attentional awareness, cognitive
involvement, and mindful participation in classroom learning.
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