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Abstract

STEM (science, technology, engineering, and mathematics) approach is becoming more and more popular on a
global basis as it focuses a strong emphasis on science, technology, engineering, and mathematics, Technology.
Finding out how prepared Punjab educational institutions are to integrate STEM and STEAM education into
their respective curricula is the main objective of the study that will be discussed in this article. As several
educational institutions spread out over Punjab's province, questionnaires and interviews were conducted in
order to collect data for the study. The majority of the inquiries concerned the ease of use of various resources,
the level of education attained by the teachers, and the state of the infrastructure. The research's findings show
that while interest in STEM and STEAM education is growing in Punjab, there is still insufficient funding,
inadequate teacher preparation, and insufficient infrastructure to support it. This is true despite the fact that
interest in the topic is rising. Despite the fact that interest in the subject is growing, this is the current state of
affairs. In order to increase institutional readiness for the integration of STEM and STEAM education, the
government of Punjab and educational institutions should invest in resources, teacher preparation programs,
and infrastructure, in accordance with the study report's recommendations. To improve institutional readiness
for the integration of STEM and STEAM education, certain expenditures should be made. In Punjab, thereisa
growing interest in STEM/STEAM education, but the results indicate that there are not enough materials,
teachers, or infrastructure to support its implementation. If Punjab's educational institutions act in this way,
they will be better able to give their students the skills they need for the future and better prepare them for the
challenges they will confrontin the twenty-first century..

Keywords: Science-arts integration, STEM education, STEAM integration, science education.

45



Institutional Pre of Stem/steam Learning In Paredness for the Integration in Punjab

Introduction

Both the STEM and STEAM (arts and design)
conceptual frameworks serve as the basis for an
approach to education that integrates these different
subject areas. These frameworks were conceived of
and developed by the National Academies of
Sciences, Engineering, and Mathematics. The
National Academies of Sciences, Engineering, and
Mathematics are in charge of putting together these
frameworks and are responsible for their
development. STEAM includes subjects such as art
and design. The academic disciplines of science,
engineering, and technology, together with
mathematics, are collectively referred to by the
abbreviation STEM. Because of the curriculum's
emphasis on creative expression, critical thinking,
and problem-solving abilities, students are better
equipped to enter the workforce of the twenty-first
century. This is because the twenty-first century will
be dominated by information technology. This is a
direct consequence of the excessive weight that is
placed in the curriculum on the acquisition of
particular skills. Education in the STEM (science,
technology, engineering, and mathematics) fields
has received a lot of attention throughout the world,
and a lot of educational institutions and
governments are spending money on its
implementation to make it more commonplace. The
fields of study known collectively as STEM are
referred to by their abbreviation. Science,
engineering, and the mathematical sciences are only
a few of the many disciplines included in this group
of subjects. Yet, efforts to integrate it into Punjab's
educational systems are only in the conceptual stage
at the moment. The goal of this study is to evaluate
the STEM and STEAM readiness of Punjab
educational institutions. Infrastructure, teacher
preparation, and resource accessibility will be the
main areas of focus. The goal of this study is to
evaluate the potential of Punjab's educational
institutions to offer STEM and STEAM curricula.
STEM and STEAM were recognized by the
American National Research Council in 2012 as two
cutting-edge methods for teaching science to K-12
pupils. STEM stands for science, technology,
engineering, and mathematics, whereas STEAM
stands for "science, technology, engineering, arts,
and mathematics," Students have the opportunity to
take part in learning that is both in-depth and
collaborative by using a range of instructional
methods. The goal of this initiative is to encourage
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the incorporation of STEM fields into all academic
areas (science, technology, engineering, and
mathematics). According to the National Research
Council, a strong foundation in science knowledge is
necessary to handle the technical concerns of a post-
industrial society, which supports the need for an
education that emphasizes STEM/STEAM. The
National Research Council asserts that
STEM/STEAM education is essential for pupils.,
according to the National Research Council. A STEM
(or STEM/STEAM)-focused educational system is
likewise necessary.

Review of Literature

Aims of STEAM appear to be rooted in student
achievement for future career advancement. As
reported during the Arts-National Policy
Roundtable, educators began combining arts with
STEM education goals to improve student
engagement, creativity, and cognition (Hetland &
Winner, 2004; Liao, 2016; Root-Bernstein, 2015) and
advance career skills for employability (Colucci-
Gray et al., 2019). High numbers of STEM jobs are
seen as means of guaranteeing future economic
competitiveness and increasing productivity and
innovation (Bonikowska et. al., 2011). Such aims are
worth challenging in order to consider how
education can/should create critically engaged and
socially-just students that are action-oriented
(Hodson, 2011). Challenges arise in considering
what STEAM is and how it is integrated. STEAM
pedagogy, terminology, and research seem to lack
consistency and conceptual agreement across the
field of STEAM education (Colucci-Gray etal., 2017),
primarily due to confusion on how Art is defined
with respective to its position in STEAM and how it
is practiced during teaching and learning
experiences. While Arts can refer to visual arts,
performance arts, and liberal arts, some scholars also
define “arts as a synonym for project-based learning,
technology-based learning, or design-based
learning” (Perignat & Katz-Buonincontro, 2019). In
an integrative literature review by Perignat and
Katz-Buonincontro (2019), scholarship in STEAM
education was reported to promote creativity,
stating that increased focus of STEM across
institutions and global education systems over the
last two decades required a counterbalance to the
decline in interest in the arts. Thus, STEAM served at
least two purposes — increasing interest and
promoting creativity. Specifically, their findings,
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after reviewing 44 scholarly peer-reviewed articles
from a literature search on STEAM in K-12 and post-
secondary education, was that about half of the
articles reported engagement of minority and female
students. This effort is correlated with reporting that
“well-paying STEM-related jobs” lack racialized and
female representation (Employment, 2019).
Attempts at diversifying the ‘gender appeal’ of
STEM involveinserting arts in STEM education.

Objectives of the Study

1. To study STEAM integrated curriculum-based
methods, and examine patterns of integration

2. Tostudy theintegration of stem/steam learning
in Punjab.
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Research Methodology

The current study employed a descriptive and cross-
sectional research design with convenience and
snowball sampling based on an online survey. This
investigation was done in 2022. The study's intended
audience consists of Punjab-based Indian teachers.
The participants in this study were educators in the
fields of physics, biology, chemistry, technology,
informatics, geography, and mathematics. 30
teachers from Punjab high and higher secondary
schools participated in the survey (5-12th grades).
As a consequence, 600 unique responses from 30
STEM instructors were received. These responses
were analyzed to make sure the data fulfilled
minimal requirements for both number and quality.
To test if the data were normal, the distributions of
skewness and kurtosis were assessed.

Data Analysis

Table 1 Implementation levels, English proficiency, and teaching style
were evaluated using descriptive statistics

Implementation fidelity Language fluency |Instructional method [Mean|Std. deviation
High degree accuracy execution English fluent STEAM/STEM 6.25 4.28 23
STEM/STEAM 3.23 4.06 21
Total 9.01 4.34 43
Emergent bilingual STEAM/STEM 6.15 4.83 19
STEM/STEAM 2.40 3.15 43
Total 8.31 4.26 61
Total STEAM/STEM 6.59 4.53 40
STEM/STEAM 3.11 4.025 63
Total 4.10 431 107]
Low to moderate implementation fidelity English fluent STEAM/STEM 4.00 3.62 15
STEM/STEAM 3.30 2.03 6
Total 3.75 3.04 21
Emergent bilingual STEAM/STEM 5.00 3.472 5
STEM/STEAM 1.53 3.823 15
Total 237 3.912 20
Total STEAM/STEM 4.16 3.373 18
STEM/STEAM 2.08 3.482 21
Total 3.20 3.21 40
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While there was a significant interaction effect
between a student's English fluency and the degree
of implementation fidelity, the impact size was not
very large. This is despite the fact that there was a
positive correlation between the two variables (the
partial eta squared value was 0.031). This is shown
by the fact that the value for F (1, 140)=4.44 and the
value for p 0.037 were both discovered. This
interaction effect has the potential to be observed all
over the place in the outcomes of it being applied to
scientific knowledge. Specifically, it has the potential
to be seen in: There was no evidence found to
support the hypothesis that there was a significant
interaction relationship between any of the other
factors and either the level of language fluency or the
instructional method. This is because there was no
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evidence that there was a significant interaction
relationship between any of the other factors. These
three aspects were thought of separately, without
taking into account the ways in which they may
interact with one another. In spite of this, the
magnitude of the effect was not very significant (the
value of the partial eta squared was 0.04): F (1,
140)=5.82, p=0.017. Nevertheless, neither the degree
of fluency in the target language nor the degree of
integrity with which the target system was done
created a substantial influence that was highly
statistically significant. Both of these factors were
taken into consideration. Both of these
characteristics were taken into consideration as
possible confounding factors throughout this study.
[28-36]

Table 2. Correlation

Factor Strategy Mean SD Correlation Skewness SE Kurtosis SE
item item-total
correlation
COMPETENCIES
SL12 IBL 523 0.80 0.75 -1.72 0.13 5.23 0.27
INT 5.28 0.62 0.34 -1.40 0.13 3.40 0.27
SL13 IBL 6.02 0.77 0.72 -1.59 0.13 5.28 0.27
INT 5.68 0.81 0.79 -1.46 0.13 7.16 0.27
SL14 IBL 5.34 0.67 0.55 -1.40 0.13 3.20 0.27
INT 5.45 0.60 | 0.72 -1.23 0.13 6.15 0.27
SL16 IBL 6.14 0.88 | 0.71 -2.31 013 | 452 0.27
INT 6.01 0.77 0.67 -1.39 0.13 2.67 0.27
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Factor Strategy Mean SD Correlation Skewness SE Kurtosis SE
item item-total
correlation
USEFULNESS
SL71 IBL 5.45 0.33 | 0.56 -1.40 0.13 2.61 0.27
INT 5.25 0.91 0.81 -1.41 0.13 1.91 0.27
SL63 IBL 5.40 1.22 0.20 -1.03 0.13 1.16 0.27
INT 541 0.10 0.72 -1.03 0.13 1.42 0.27
SL64 IBL 543 0.41 0.87 -1.65 0.13 1.43 0.27
INT 5.61 0.18 0.33 -1.72 0.13 1.31 0.27
SL72 IBL 5.21 1.80 | 0.64 -1.42 0.13 1.33 0.27
INT 5.71 0.78 | 0.75 -1.53 0.13 1.51 0.27
ENJOYMENT
SL53r IBL 5.71 0.45 | 0.67 -1.48 0.13 1.65 0.27
INT 5.65 0.24 0.57 -1.65 0.13 1.85 0.27
SL54r IBL 5.68 0.37 0.46 -1.67 0.13 1.46 0.27
INT 5.69 0.78 | 0.68 -1.45 0.13 1.36 0.27
SL55r IBL 5.64 0.45 0.48 -1.68 0.13 1.48 0.27
INT 5.45 0.89 0.78 -1.47 0.13 1.30 0.27
ATTITUDE
SI33 IBL 5.38 0.56 | 0.45 -1.78 0.13 1.26 0.27
S134 IBL 5.67 0.38 0.38 -1.45 0.13 1.56 0.27
INT 5.89 0.37 | 0.49 -1.26 0.13 1.49 0.27
SI35 IBL 5.38 0.27 | 0.67 -1.68 0.13 1.56 0.27
INT 5.89 0.64 0.78 -1.56 0.13 1.67 0.27
S136 IBL 5.79 0.78 0.38 -1.37 0.13 1.46 0.27
INT 5.38 0.68 0.67 -1.56 0.13 1.34 0.27
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Table 3 correlations between the effect and the scores of the
personal predictors

1 2 3 4
COMPETENCIES | - 0.63a 0.59a***0.6b*** | 0.62a***\0.72b***
*44[0.74b***
USEFULNESS - 0.69a**%/0.62b*** | 0.62a***/0.63b***
ENJOYMENT - 0.58a***/0.59b***
ATTITUDE - - -
DISCUSSIONS development of STEM curricula. The attitude

Practical implications

It is essential to look into how different STEM effects
relate to teachers' competencies and attitudes
toward integrated STEM. It gives educators useful
knowledge they can utilise to customize their
instructional tactics to the particulars of their own
teaching methods. STEM educators do not have a
thorough understanding of STEM ideas; claim
Kelley and Knowles (2016). STEM integration
necessitates the use of transdisciplinary skills and
knowledge. An integrated STEM curriculum could
assist in overcoming the challenges of present
education. Moreover, research has shown that
perceived enjoyment and utility affect the desire to
use STEM education. Participating in activities that
they feel to be realistic, useful, and enjoyable
encourages teachers to develop their skills and have
a good attitude towards the educational process. The
success of this approach depends on research into
the roles of utility and enjoyment as mediators of the
connection between teachers' STEM practice skills
and attitudes.

Direct correlations between the antecedents
and the attitude of the instructor

The competence, enjoyment, and utility of both
components of STEM practises for teachers were
directly correlated with teacher attitudes. These
results add to existing research and support the

impacted by the teachers' abilities significantly
contributes to the adoption of a teaching technique
being successful. By describing the function of each
instructional technique, these outcomes can be
explained. IBL is a teaching method that involves
face-to-face communication with the class.
Multidisciplinary disciplines are best served by the
much broader idea of INT. These results can be
explained by taking into account how everyday
observations play an inherent motivational role in
the perceived value and enjoyment of IBL and INT.

Conclusions

The current study looked at how instructors'
attitudes and abilities were impacted by how helpful
and enjoyable they felt certain aspects of STEM
instruction were. This study showed that perceived
usefulness was a partial mediating factor in the
relationship between skills and attitude in both IBL
and INT situations. The Enjoyment factor also had a
role in mediating the link between Skills and
Attitude in the contexts of IBL and INT. The results
obtained demonstrate that for all direct research ties,
the moderator impact of teaching practise style is
modest. Notable commonalities exist between the
two methods to STEM education, and they provide
new paths for future research. It is obvious that
competence and attitude are strongly and directly
correlated, and that usefulness and enjoyment are
good mediators for both IBL and INT. For IBL and
INT, the COM factor significantly affects USE, ATT,
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