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Abstract
In modern times, where everything is progressing, new researches are also being
done in the field of education, and new ideas are being formed. In the same way,
instead of focusing on common languages, literature, and sociology, children should
be given a full taste of science, technology, engineering, and math from the beginning.
Thus, a STEM-integrated curriculum is crucial in enhancing children’s intelligence at
the elementary level. For this purpose, experimental research was set up, and two
groups consisting of 30, 30 students of the seventh class were formed; one was taught
by the traditional curriculum, and the second was given the teachers made STEM
integrated notes. After five months of treatment, the current level was checked by
taking the IQ performance test of the children; the 1Q level of the children taught
through STEM integrated notes was surprisingly high. It is recommended that
children at the school level should be taught a STEM-integrated curriculum instead of
focusing on general literature, languages and sociology; thus, children will perform
well in all fields of science, including science, technology, engineering and math in the
future.

Keywords: STEM integrated curriculum, Students IQ Enhance, STEM Effects on IQ, Elementary Schools

Students.
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Introduction

Math, science, technology, and engineering make up STEM. By combining these fields, STEM
curricula aim to provide students with the “21st-century abilities” they’ll need to thrive in the
“future” job. The premise is that students in Pakistan need to develop skills in problem-
solving, evidence-finding, collaboration, and critical thinking so they can compete with
students from across the globe for employment and internships. Competencies, so the
reasoning goes that they are covered in such courses (Zizka et al., 2021; Changtong et al,,
2020; Utami et al., 2020).

Even so, STEM fields aren’t always easy to summarise. Since it’s used so frequently, many
people have their own interpretations of what it means (Atkins et al., 2020). While the
biological, chemical, and mathematical components of the acronym may be readily apparent,
the engineering and technology components may present more of a challenge. The fields of
computer science, analytics, and design are all part of technology. The fields of civil
engineering, electronics, and robotics all fall under the umbrella of engineering. For STEM
discussions, “integration” is the operative word. These fields are purposefully combined in
STEM curricula. It's a hybrid method that includes both traditional classroom instruction and
more experiential learning opportunities for students to acquire and apply “real-world”
knowledge (Stretch, 2023; Umar et al,, 2023; Amir et al., 2022; Hussain et al.,, 2022).

The world’s economic landscape is evolving. On a worldwide scale, existing employment is
being replaced by machines, while new ones are being created daily as a consequence of
technological progress (Benanav, 2020). The way students study, communicate, and engage
is always evolving due to the constant advancements in technology. The STEM disciplines help
students build transferable skills that will serve them well in school and beyond (Boss &
Krauss, 2022).

Qualifications and abilities in STEM are highly sought after by employers and are expected to
remain so going forward. People with STEM skills are in high demand since they are required
for 75 percent of positions in the fastest-expanding sectors right now (Black et al., 2021).
Through its emphasis on STEM (science, technology, engineering, and mathematics) subjects,
schools are able to motivate their pupils to think critically and develop their problem-solving
abilities. Students learn more effectively and develop their cognitive capacities when they
have opportunities to participate in real-world projects. Academic achievement is dependent
on a person’s cognitive capacity. To read, think, prioritize, comprehend, plan, recall, and solve
issues effectively and effortlessly, one’s underlying cognitive abilities must be in good working
order (Hafeez et al,, 2023; Fan et al., 2021; Saleh et al.,, 2020).

Providing STEM education in Pakistan is primarily driven by the need to create a workforce
capable of solving real-world challenges by combining academic knowledge with practical
experience (Ali et al., 2023). Students enrolled in STEM programs are expected to develop a
well-rounded set of abilities, including the ability to communicate effectively, work together,
solve problems, take the lead, be creative, and innovate. People who have studied science,
technology, engineering, and mathematics (STEM) in college will have a leg up when it comes
to starting STEM-focused enterprises, solving challenges that call for a multidisciplinary
approach as engineers, and answering theoretical and practical concerns as scientists (Aslam
etal,, 2022; Hammad, 2020).

The term “IQ categorization” refers to the process of assigning descriptive labels to
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individuals based on their 1Q scores, such as “average” or “superior” (Cook, 2021). As it
stands, the present IQ scoring system uses a sample of test-takers of around the same age as
the ones used to norm the exam; thus, a score of 100 indicates that the test-performance taker
on the test is average. If your 1Q is 115, your performance is one standard deviation higher
than average; if it’s 85, it’s one standard deviation lower, and the process continues thereafter
in the same manner. Because it provides a universally accepted definition of intelligence for
both adults and children, the “deviation 1Q” technique has replaced all others in terms of
standard scoring for IQ tests. About two-thirds of test-takers get scores between 85 and 115
on the current “deviation IQ” standard of IQ tests, while about five percent of the population
gets scores over 125 (i.e.,, according to normal distribution) (Shakeel & Peterson, 2022;
Reynolds & Livingston, 2021; Singh, 2021; Warne, 2020).

Early IQ test creators, like Lewis Terman, saw that, across testing procedures, the majority of
children’s 1Q scores came out to about the same figure (Lubinski & Benbow, 2021). When the
same person takes the same test many times, the results could be different each time.
Furthermore, when people take exams given by various publishers at the same age, there is a
little discrepancy in their marks. When it comes to IQ score categories, no two test producers
use the same terminology (Gonthier, 2022).

Attempts to categorize individuals into intelligence groups based on their everyday behaviour
predate the invention of 1Q testing (Deary, 2020). Validating categories based solely on IQ test
results previously required those other sorts of behavioural observation. The original intent
of 1Q tests was to categorize people’s levels of intellect, which hinged on the specific term
“intelligence” used. The categorization process takes the reliability and inaccuracy of
estimates into consideration, according to modern IQ test publishers (Kreitchmann et al,,
2023; Reynolds et al., 2021).

Most individuals maintain about the same IQ score throughout their lives, and that’s because
I1Q tests are typically accurate (Mercer, 2022). Examples of IQ tests with high reliability across
all age groups are the WAIS-IV and the Stanford-Binet Intelligence Scale (Chen & Hua, 2020).
Many different kinds of big and “use fair measures, use samples that are representative of the
population, and provide scores that are free of bias (Reynolds et al., 2021). Therefore, the
scores produced by these instruments typically measure the constructs they claim to measure
in a reliable and valid manner. There are some people whose results vary greatly depending
on whether they take the same test at different periods or if they take multiple types of 1Q
tests at the same age. Retests show that 42% of students improve their scores by 5 points or
more (Weiss & Saklofske, 2020).

As an example, several of the youngsters who participated in Lewis Terman’s renowned 1921
longitudinal Genetic Studies of Genius showed a decrease in 1Q over the course of the study’s
duration. After receiving recommendations from educators, Terman administered his
Stanford-Binet 1Q test to students. The research included children whose 1Q scores were
higher than 140 on that particular exam. The primary research group included 643 kids. On
average, the 503 children who were able to be retested at the high school level had a 9-point
decline in Stanford-Binet IQ. A few kids’ IQs plummeted by as much as 25 points. But those
kids’ parents still felt they were brilliant—if not more so. But since then, the reliability of
modern testing has greatly increased. A test-retest correlation of.96 was found for the WAIS-
IV (Hollingworth, 2022; Nagy et al., 2022).
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Every intelligence test has some measurement error; hence, when administering an IQ test, it
is important to tell the test taker what the confidence interval is around their result (Kranzler
& Floyd, 2020). IQ scores are not shown in an interval measurement unit since they are
ordinal scores. An IQ score might be deceiving if the test-giver does not adhere to
standardized methods of administration and scoring, in addition to the claimed error interval
around IQ test results (Reynolds et al., 2021). When administering IQ tests, it is common for
test-takers to be excessively forgiving, leading to a higher score than the test-taker really
deserves. However, there are test administrators who make the mistake of exhibiting a “halo
effect,” which causes high-1Q people to getinflated results and low-1Q people to get even lower
scores than if standardized techniques were used (Archambault et al., 2021).

Since the labels for the categories of 1Q score ranges are brand-specific, the categories of 1Q
differ between IQ test publishers (Kasneci et al., 2022). There is a lack of consistency across
test publishers when it comes to the way IQ score ranges are labeled and when it comes to
the size and boundary scores used to divide up the ranges. Psychologists should be sure to
include the test used when reporting a person’s IQ category rather than just the raw result.
When reporting IQ score ranges, psychologists should use the nomenclature of each test
publisher, according to IQ test writers and psychologists (Reynolds et al., 2021).

Although IQ is a significant predictor of success in many contemporary endeavours, test
results should not be seen as conclusive evidence of a test taker’s future achievement or as
the only criterion for admission to educational or occupational programs (Bates & Gignac,
2022). Data on how people’s actions vary according to their IQ levels is currently scarce.
Individual assessments may also use criteria other than 1Q when deciding where to put a
student in school, making a medical diagnosis, or offering career advice (Foley-Nicpon &
Assouline, 2020).

Based on his work with previous IQ tests, David Wechsler created the Wechsler intelligence
scales (Freeman, 2021). David Wechsler developed a battery of 1Q tests by drawing on his
experience as a psychology examiner during World War I and the clinical and statistical
training he received from Charles Spearman. Eventually, they were the most popular and
extensively utilized intelligence evaluation methods for a long time, surpassing all others. In
1939, the Wechsler-Bellevue Scale was established as the first Wechsler exam. In the English-
speaking world, the Wechsler 1Q tests for both children and adults are the most utilized
individual 1Q tests. Their translated counterparts are even more popular across the globe. For
a long time, the Wechsler exams were considered the best way to measure intelligence. In
2008, The Psychological Corporation released the Wechsler Adult Intelligence Scale—Fourth
Edition (WAIS-1V) (Merz et al., 2021). The Psychological Corporation released the Wechsler
Preschool and Primary Scale of Intelligence—Fourth Edition (WPPSI-IV) in 2012 and the
Wechsler Intelligence Scale for Children—Fifth Edition (WISC-V) in 2014. (Ryan &
Gontkovsky, 2023). The Wechsler tests, like other modern 1Q tests, use a “deviation 1Q” as the
mean full-scale IQ score; a norming sample raw score of 100 is considered normal, IQ 115 is
one standard deviation higher, and 1Q 85 is one standard deviation lower (Kaufman, 2021;
Cermak, 2020).

Adult IQ testing became widely used in the United States to evaluate conscripted troops in
1917, during the First World War (McCauley et al., 2022). The American psychologist Robert
Yerkes was tasked with creating Army Alpha and Army Beta group-based examinations as a
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means of using psychometrics to assign recruits to various levels of military service.
Contemporary intelligence test series may trace their roots back to the work of Binet, Simon,
Terman, and Yerkes (Rogele, 2020).

In 2003, Riverside Publishing released the Stanford-Binet Scales, Fifth Edition (SB5), which
was created by Gale H. Roid (Shahin et al.,, 2021). The SB5 IQ scoring differs from earlier
Stanford-Binet tests in that it uses deviation scoring, similar to the Wechsler tests, where each
standard deviation from the norming sample median score equals 15 points from the median
score of 100. After five years of research and development, the standard SB5 was created to
“confront potential prejudices, including those based on gender, race/ethnicity, culture, and
religion. This exam was administered by around 500 certified examiners hailing from each of
the fifty states. The age range of the 4,800 participants included in the average sample group
was 2-85+. With the US economy in the year 2000 (Livingston, 202; Peterson et al., 2020).
According to the census statistics, the sample accurately reflected the nation’s demographics
in terms of age, area, race/ethnicity, and socio-economic status.”

Richard W. Woodcock, Kevin S. McGrew, and Nancy Mather created the Woodcock-Johnson a
III NU Tests of Cognitive Abilities (W] III NU), which were published in 2007 by Riverside
(Layzer Yavin et al.,, 2022).

The English-language Stanford-Binet IQ test was created by Lewis Terman and based on the
French-language Binet-Simon exam that was created by Alfred Binet (Kaufman et al., 2022).
It was Charles Spearman’s (1904) “general intelligence” concept that Terman thought his
exam assessed (General, 2020). Following the recommendation of German psychologist
William Stern in 1912, Terman reported test results that were different from Binet’s. He used
an intelligence quotient formula, which is “mental age” divided by chronological age (Rogele,
2020). Terman chose the titles of the categories for the Stanford-Binet test scores. Before 1Q
tests were popular, he looked to writers who had written about people who couldn’t care for
themselves in adulthood as a basis for his first categorization of score levels. Norming
samples used by Terman to develop the original Stanford-Binet exclusively included white,
native-born Americans hailing mostly from the Pacific Northwest, Nevada, and California
(Caemmerer et al., 2023; Gentry et al., 2021).

Literature Review

There has been a dramatic increase in both the supply and demand for individuals with
backgrounds in STEM fields, according to a recent report by the Pew Research Center
(Kennedy et al., 2021). Nevertheless, statistics show that American STEM competence has
been declining (Athanasia and Cota, 2022). The United States needs about one million more
STEM professionals than it is prepared to create in order to solve this obvious shortage
(Kennedy et al., 2021). Also, an extra 11% of STEM professionals will be required for STEM
occupations between 2020 and 2030.

The number of studies looking at how STEM subjects pique students’ interests and lead them
to pursue STEM jobs has grown in the last few decades. Students may not be exposed to the
many STEM job opportunities at a young age, which discourages them from pursuing these
fields (Christensen & Knezek, 2017). If we want our middle school children to be successful
in high school and beyond, we must ensure that they are exposed to STEM fields at an early
age. The basis for the ever-changing skills required for the workforce is laid early on, and
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students’ success and test scores are boosted as a result (STEM Education Works, 2021).
Middle school children from minority groups who are already at a disadvantage need this
exposure much more than their peers. Among adults, Blacks and Hispanics have a lower rate
of STEM degree completion and a lower proportion of STEM graduates compared to their
adult population share, according to the Pew Research Center (Kennedy et al., 2021). March
for Scientific (2017) reports that minority students often drop out of STEM programs because
they struggled in elementary school with basic math and science concepts, faced cultural
obstacles on campus, and saw few diversified career paths leading into STEM fields.

In order to combat the issue of children not being exposed to STEM fields at a young age,
informal education initiatives have been essential in introducing pupils to these subjects in
the early grades. When it comes to promoting inclusion and broadening representation in
STEM areas, Cheryan et al. (2017) state that informal STEM encounters may help counter
negative preconceptions and encourage positive attitudes and interests in the subject. A
student’s enthusiasm for STEM fields may influence their interest in and achievement in these
fields in the future. Working with middle schoolers is crucial, according to Demir et al. (2021),
since that’s when students start to think about their futures in terms of jobs. “One of the most
fundamental problems that restrict the United States’ capacity to remain ahead of the STEM
curve is the absence of exposure to these educational disciplines at an early age,” adds
Sidharth Oberoi, President & Chief Academic Officer of Zaniac (19). A study conducted by Xie
etal. (2015) found that STEM education, especially for historically marginalized populations,
is crucial to the long-term economic growth and prosperity of the United States. Arousing
kids’ interest via creative programming is a critical factor in igniting their inspiration for
STEM among elementary and middle school pupils. Students entering high school and
universities with this foundational STEM knowledge should be better prepared to take on
STEM-related coursework and jobs when they graduate.

Early exposure to STEM education has tremendous impacts and may increase interest in
STEM-related occupations, according to Valverde and Davidow (2022), but there is a lack of
evidence that shows this. Community- and institution-based STEM initiatives are strong
instruments for providing essential access to early STEM education. Providing STEM activities
for elementary-aged students has been a priority for many local and institutional initiatives.
Club Invention, Inc. is one example of a successful STEM program that operates out of the
National Inventors Hall of Fame in North Canton, Ohio. Children in grades one through six are
welcome to participate in E.Z. Science and other after-school STEM programs that provide
students with opportunities for strong, hands-on, engaging experiences (Respress, 2022).
Boulder Builders is another program that gives students the opportunity to play the role of
engineers and architects via the construction and testing of different buildings. They can also
build sustainable homes for animals and humans (Respress, 2022). Programs that include
engineering, technology, creativity, and teamwork in their curricula have a much higher rate
of student involvement and interest in STEM fields. At this early stage, however, it’s hard to
tell if these initiatives have succeeded in piquing students’ interest in STEM fields.
Curriculum or model kinds that pique students’ interests have also been the subject of
research. Concerning the K-12 curriculum, for instance, researchers have found useful
programs that combine robots with engineering ideas. The findings supported favourable
connections that were associated with STEM expertise and the enhancement of analytical
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development, critical thinking, communication, and collaboration abilities (Kimmel et al.,
2014). Additional research on the efficacy of engineering-integrated STEM curriculum
designs for after-school settings was conducted by Moreno (2016). The “Think Like an
Astronaut lesson” was the focus of this research, which concluded that after-school programs
like this are beneficial for fifth graders and have the ability to improve their understanding of
STEM subjects (Respress et al., 2023). While several studies have examined the effects of early
STEM exposure on children’s development, few have examined how middle school might best
encourage underrepresented minority students to choose STEM fields as a profession. Middle
school children in Nashville’s underprivileged neighbourhood are the primary target of
Tennessee State University’s (TSU) STEM education initiative, which aims to address the
dearth of literature on the subject (Gwinn & Gary, 2021).

Statement of Problem

Instead of traditional education, if children are taught a STEM-integrated curriculum, not only
is their personality nurtured, but also their IQ is increased. STEM integrated curriculum is not
only effective in higher education but also plays a role in school education. Experimental
research on STEM integrated curriculum was set up to check its effects on school-level
children, especially children aged 11 to 13 years. This research was truly experimental and
aimed at making new explorations. The results obtained from this research will be beneficial
not only for teachers, children, and stakeholders but also for parents. With the changing times,
the upgradation of education is also necessary and increasing the mental abilities of children
is the need of the day.

Objectives of the Study

The following were the objectives of the study;

1. To see the Effect of STEM Integrated Curriculum on Students’ 1Q.

2. Gave suitable suggestions about the STEM Integrated Curriculum at the School Level.

Hypothesis of the Study
The following were the hypotheses of the study;
Ho.1 STEM Integrated Curriculum has no effect on Student’s 1Q.

Methods and Procedures

This study was experimental. The study aimed to explore the effect of the STEM Integrated
Curriculum on Student’s 1Q class 7t. For this purpose, class 7t students of Al-Rafique Public
High School were selected for the experiment. The 7th Fatima-Secon class was chosen for the
experiment through cluster sampling class. First of all, students who pre-tested, high
achievers and low achievers, were excluded from the study; only average scorer students
were selected for this experiment. According to suggestions by Krejcie & Morgan (1970), only
60 average scorer students were chosen out of 130 students for the experiment. Through the
fishbowl simple random sampling method, two groups were made. Thirty students were
selected for the control group, and thirty students were chosen for the experimental group.
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Experiment Procedure

For the experiment, the STEM Integrated Curriculum was made, and teachers made STEM
notes that were prepared for teaching and distributed to students; for this purpose, all other
books were collected from students and kept under lock while the control group taught
according to the traditional curriculum.

Treatment
According to the experiment plan, the teachers handed the STEM Integrated notes to students
and taught them in new ways like problem-solving and exploratory methods.

Experiment Duration

This experiment was planned for five months. Every month, new notes were prepared and
given to students; teachers taught students according to the new STEM integrated curriculum
way and also gave guidance about STEM and its importance.

Development of Tools

Two 1Q STEM performance tests were made for data collection; both tests were standardized.
The first test was used as a pre-test, and the second was for a post-test.

Validity and Reliability of the Tools

Both pre and post-tests were validated by experts, who also ensured the reliability of the tests.
The reliability of the first test was .91, and the second test was .92; both were excellent.

Data Analysis Procedure

Two IQ performance tests were made to check the student’s IQ. The first test was used for the
pre-test, and the second for the post-test. The results of only post-tests were compared to
check the student’s actual current IQ difference. This difference was compared with the help
of descriptive and inferential statistical tests, and an independent sample t-test was used to
see the mean value difference in the IQ of both the control and experimental group students.
Table No. 1

Hol. STEM Integrated Curriculum has no effect on Student’s 1Q.

Independent Sample t-test

Groups f M o " Sig.
Controlled 30 7.2000 7.96600
Experimental 30 20.1333 8.82259 214000

Table No. 1 describes the results of the study. It was found that the experimental group’s
mean was higher than the control group, and a significant difference between both mean
scores was found. The mean value of the experimental group was (20.1333), and the standard
deviation was (8.82259). The mean value of the control group was (7.2000), and the standard
deviation was (7.96600). The t-test value was (-4.214), p< .05; the null hypothesis was not
accepted.

Conclusions
It was concluded that the mean score of the experimental group was high as compared to the
control group in the IQ performance test. The t-test also infers the data and concludes a
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significant difference between both groups of students. Students who were taught through
the STEM-integrated curriculum performed well in IQ tests, which means the STEM-
integrated curriculum performed well in the age group of 11 to 13 students of the 7t class.

Recommendations

Some significant recommendations were made according to the conclusions of the study;

1. [tis recommended that a STEM-integrated curriculum should be developed in schools
at the elementary level. The STEM-integrated curriculum enhances students’ IQ significantly,
which is necessary for the future performance of students in any field of science, technology,
engineering, and math.

2. There should be qualified and trained staff for a STEM-integrated curriculum.
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