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ABSTRACT
Received: 31 May 2026 This study aimed to determine the effectiveness of an innovation-based teaching strategy in enhancing
Accepted: 23 Sep 2026 mental awareness among fifth-year biology students in Iragi schools compared with traditional

teaching methods. This applied study employed a quasi-experimental pretest—posttest design with a
control group. The statistical population comprised fifth-year biology students in Iragi schools, from
Final Publication: 23 Jul 2027 whom 60 students were selected through multistage cluster sampling and assigned to experimental
and control groups, with 30 students in each group. The Freiburg Mindfulness Inventory—Short Form
(FMI-SF) was used as the principal data collection instrument. The experimental group received five
Keywords instructional sessions based on an innovation strategy incorporating educational technologies,
collaborative learning, educational games, and innovative problem-solving, whereas the control group
received traditional instruction. Data were analyzed using independent-samples t-tests, assumption
Awareness, Biology Education, tests, and analysis of covariance (ANCOVA) in SPSS version 16 at a significance level of 0.05.
ANCOVA results, after controlling for pretest scores, demonstrated a statistically significant group
effect on posttest mental awareness scores (F=199.63, p<0.001). The reported effect size was 0.77,
Learning indicating a strong intervention effect. The pretest covariate also had a significant effect on posttest
scores (F=24.60, p=0.001). The adjusted mean of mental awareness was 47.45 in the experimental
group compared with 32.35 in the control group, indicating a significant advantage for students
exposed to the innovation strategy. The assumptions of homogeneity of variances (F=0.065, p=0.800)
and homogeneity of regression slopes (F=0.095, p=0.759) were also satisfied. Innovation-based
biology instruction can significantly enhance students’ mental awareness. By promoting active
cognitive engagement, interaction, problem-solving, and purposeful use of educational technologies,
this approach may provide an effective alternative to conventional teaching methods in Iragi schools.
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EXTENDED ABSTRACT
INTRODUCTION

Contemporary educational systems are increasingly moving away from teacher-
centered, transmission-based approaches toward learning environments that emphasize
active participation, cognitive engagement, self-regulation, and reflective awareness. This
shift is particularly important in science education and, more specifically, in biology, where
students are expected not only to memorize concepts and terminology but also to
understand complex relationships, analyze processes, solve problems, and apply scientific
knowledge to unfamiliar contexts. Within this framework, mental awareness has emerged
as an important cognitive and educational construct because it reflects students’ capacity
to maintain attention, monitor their cognitive processes, remain aware of their learning
experiences, and deliberately regulate their engagement with academic tasks. Recent
research has increasingly emphasized the role of metacognitive awareness and cognitive
control in explaining academic performance. For example, the relationship between
cognitive control, metacognitive awareness, and academic achievement has been
highlighted as an important mechanism through which learners regulate their performance
and respond to academic demands (1). Similarly, metacognitive awareness has been
associated with academic achievement among high school students, suggesting that
students who are more aware of their cognitive processes may be better able to organize,
monitor, and adjust their learning strategies (2). Mental awareness should therefore not be
viewed as a fixed individual characteristic, but rather as a potentially modifiable capacity
that may be strengthened through carefully designed instructional experiences.

A growing body of educational research also suggests that awareness-related
capacities are shaped by the structure and quality of the learning environment. In
innovative learning settings, students are expected to participate actively, reflect on their
own performance, make decisions, exchange perspectives, solve problems, and adapt their
strategies on the basis of feedback. Such activities may stimulate deeper cognitive
processing and increase students’ awareness of what and how they are learning. A causal
model of metacognitive awareness in integrated flipped learning has further demonstrated
the relevance of innovative instructional environments for the development of
metacognitive processes (3). Awareness is also closely related to motivational and self-
regulatory processes. Research using structural equation modeling has examined
awareness and confidence in learning outcomes in relation to students’ academic

motivation, indicating that awareness is embedded within a broader network of



motivational and cognitive processes (4). From this perspective, instructional strategies that
Increase student participation and perceived involvement may facilitate both motivational
engagement and mental awareness.

Evidence from related areas also supports the modifiability of awareness through
structured interventions. Reflective mindfulness and emotional regulation training has been
shown to enhance self-awareness, understanding, and regulation among nursing students,
indicating that awareness can be strengthened through systematic educational experiences
(5). Likewise, positive thinking skills training has been examined in relation to students’
self-awareness, further suggesting that awareness-related abilities can respond to
purposeful intervention (6). Research on emotional self-awareness has similarly
demonstrated that guided interventions can influence awareness of internal states and
regulatory processes (7). Although these studies differ from classroom-based biology
instruction, they collectively support the assumption that awareness is responsive to
environmental and instructional conditions.

Attention is another key mechanism underlying mental awareness. Effective
learning requires students to allocate cognitive resources to relevant information, resist
distraction, and maintain focus while processing complex concepts. Research examining
the prediction of phonological awareness has shown that executive attention and mind-
wandering are important factors associated with awareness-related cognitive performance
(8). Strategic self-regulation training has also been investigated in relation to phonological
awareness, memory performance, academic motivation, and reading performance,
reinforcing the importance of purposeful cognitive training for awareness-related outcomes
(9). These findings are particularly relevant to biology education because understanding
biological systems often requires sustained attention, integration of multiple sources of
information, and the ability to monitor one’s comprehension.

The broader educational and social literature further indicates that awareness
develops in interaction with contextual factors. Self-awareness has been examined as part
of explanatory models of academic achievement, highlighting the role of psychological and
relational processes in students’ educational functioning (10). Awareness of citizenship
rights has likewise been shown to be influenced by a combination of individual and
contextual factors, illustrating that awareness is shaped by the environments in which
learners participate (11). In addition, interventions targeting mental health awareness
among secondary school students demonstrate that awareness among adolescents can be
improved through structured educational programs (14). Social media-based
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communication has also been studied in relation to mental health awareness among college
students, further confirming that the mode through which information is presented may
influence awareness outcomes (13).

Technological developments have made this issue even more relevant.
Contemporary students increasingly interact with digital tools, online environments,
artificial intelligence, and technology-mediated learning resources. However, technology
itself does not necessarily improve learning; its educational value depends on whether it is
incorporated into a meaningful instructional design that encourages active engagement,
reflection, and responsible use. Recent research on university students’ ethical awareness
of artificial intelligence illustrates the growing importance of awareness within
technologically advanced learning contexts (12). Consequently, innovation strategies that
combine educational technologies with collaborative learning, educational games, and
problem-solving activities may have particular potential to enhance mental awareness.
Despite the increasing attention to metacognitive awareness, self-awareness, cognitive
control, and other awareness-related constructs, relatively limited empirical evidence is
available regarding the direct effects of a multidimensional innovation strategy on the
mental awareness of secondary school biology students, particularly in the educational
context of Irag. Therefore, the present study aimed to investigate the effectiveness of an
innovation strategy in enhancing the mental awareness of fifth-year biology students in
Iraqi schools compared with traditional teaching methods.

METHODS AND MATERIALS

This applied study employed a quasi-experimental pretest-posttest design with an
experimental group and a control group. The statistical population consisted of fifth-year
biology students enrolled in Iragi schools. Using multistage cluster sampling, 60 students
were selected and assigned equally to two groups, with 30 students in the experimental
group and 30 in the control group. The main instrument used to measure mental awareness
was the Freiburg Mindfulness Inventory-Short Form. The questionnaire was scored using
a six-point Likert scale. Direct classroom observations and teacher interviews were also
considered as supplementary sources for understanding the instructional process. The
experimental group participated in a five-session instructional intervention based on an
innovation strategy. The intervention integrated educational technologies, collaborative
learning, educational games, project-oriented activities, and innovative problem-solving.
The first session introduced the concept of innovative teaching and project-based learning
and included the administration of the pretest. The second session focused on the use of



educational technologies and digital simulations in biology. The third session emphasized
collaborative learning and educational games. The fourth session concentrated on
innovative problem-solving and group analysis of complex biological issues. The fifth
session focused on evaluation, reflection, review of learning progress, and administration
of the posttest. In contrast, the control group received conventional instruction based on
traditional teaching methods. Data were analyzed using descriptive and inferential statistics
in SPSS version 16. Independent-samples t-tests were used for initial group comparisons,
while analysis of covariance was employed to compare posttest mental awareness scores
while controlling for pretest scores. The assumptions of normality, homogeneity of
variances, and homogeneity of regression slopes were examined before ANCOVA. The
significance level was set at 0.05.

FINDINGS

The total sample consisted of 60 students, equally distributed between the
experimental and control groups. The groups were broadly comparable in demographic
characteristics. In the pretest stage, the mean mental awareness score of the experimental
group was 31.47 with a standard deviation of 4.82, while the control group obtained a mean
of 30.90 with a standard deviation of 4.56. These values indicated that the two groups were
relatively similar before implementation of the intervention. In the posttest, however, the
mean score of the experimental group increased to 47.63 with a standard deviation of 3.95,
whereas the control group showed only a modest increase to a mean of 32.17 with a
standard deviation of 4.78. Before ANCOVA, the statistical assumptions were tested. The
Kolmogorov-Smirnov test showed that the distribution of mental awareness scores was
normal in both groups at both measurement stages, with all significance values exceeding
0.05. Levene’s test confirmed the homogeneity of error variances, F(1,58)=0.065, p=0.800.
The group-by-pretest interaction was also non-significant, F(1,57)=0.095, p=0.759,
confirming the homogeneity of regression slopes. ANCOVA results showed that the pretest
covariate had a statistically significant effect on posttest scores, F=24.60, p=0.001. More
importantly, after controlling for pretest scores, the effect of group membership on posttest
mental awareness was statistically significant, F=199.63, p<0.001. The reported effect size
for the group factor was 0.77, indicating a very strong intervention effect. Adjusted posttest
means further confirmed the between-group difference: the adjusted mean was 47.45 in the
experimental group and 32.35 in the control group. Thus, students who received
innovation-based biology instruction demonstrated substantially higher mental awareness
than students who were taught using traditional methods.
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DISCUSSION AND CONCLUSION

The findings demonstrate that innovation-based teaching was effective in enhancing
the mental awareness of fifth-year biology students. The magnitude of the difference
between the experimental and control groups, together with the large effect size, suggests
that the observed improvement cannot be attributed merely to initial differences between
students. Rather, the instructional intervention appears to have changed the quality of
students’ engagement with the learning process. A plausible explanation is that innovation-
based instruction requires learners to become active participants rather than passive
recipients of information. Through collaboration, educational games, technology-
supported activities, simulations, and problem-solving, students are repeatedly required to
focus their attention, analyze information, monitor their understanding, communicate their
reasoning, and revise their responses. These processes are closely related to the cognitive
and self-regulatory characteristics underlying mental awareness.

The substantial improvement in the experimental group may also be explained by
increased cognitive engagement. Traditional instruction may allow students to remain
relatively passive, particularly when teaching is dominated by explanation and
memorization. In contrast, the innovation strategy used in this study placed students in
situations that demanded continuous interaction with biological concepts. When learners
engage with digital simulations, collaborative tasks, or complex biological problems, they
must consciously allocate attention, connect new information with prior knowledge, and
evaluate alternative explanations. These activities may reduce passive information
reception and promote a more deliberate and reflective form of learning. The intervention
may therefore have strengthened not only attention to instructional content but also
students’ awareness of their own cognitive activity.

Another possible explanation concerns the motivational characteristics of innovative
learning environments. Educational games, group activities, technology, and real or
simulated problem situations can make the classroom more engaging and varied. Increased
engagement may help students maintain concentration and persist in cognitively
demanding tasks. Collaborative activities also create opportunities for learners to compare
their reasoning with that of others, receive immediate feedback, recognize
misunderstandings, and adjust their responses. These processes may increase self-
monitoring and support the development of mental awareness. The interaction between
motivational involvement and cognitive monitoring may therefore explain why students in
the experimental group demonstrated markedly better posttest performance.



The findings are also significant from the perspective of biology education.
Biological concepts frequently involve dynamic processes, multilevel relationships, and
systems that cannot always be fully understood through verbal explanation alone.
Innovation strategies can make abstract concepts more observable and interactive and may
provide students with opportunities to explore biological phenomena through simulation,
discussion, and problem-solving. In such an environment, the learner becomes responsible
for interpreting information rather than merely reproducing it. This shift is likely to
encourage deeper information processing and a more conscious approach to learning.

Overall, the study provides empirical evidence that a short, structured, five-session
innovation-based instructional program can produce substantial improvement in students’
mental awareness. The findings indicate that integrating educational technology,
collaborative learning, educational games, and innovative problem-solving into biology
instruction may offer an effective alternative to exclusively traditional teaching
approaches. The results also suggest that improving students’ mental awareness does not
necessarily require a separate psychological intervention; changes in the structure of
ordinary classroom instruction may themselves contribute to the development of more
attentive, reflective, and cognitively engaged learners. Accordingly, innovation-based
instruction can be considered a promising approach for improving both the cognitive
quality of biology learning and students’ active involvement in the educational process in
Iragi schools.
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