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Abstract: The provision of high-caliber STEM education in rural areas is pivotal for
the enduring progression and self-sufficiency of these communities. Within this
educational framework, classroom evaluation practice is instrumental in cultivating
student achievement and personal growth. This empirical study investigates how rural
Chinese teachers’ STEM literacy shapes their approach to assessing student
performance, thereby impacting the effectiveness of pedagogical strategies. Utilizing
self-reported data from online surveys, this study uncovers a robust positive linkage
between the educators’ beliefs pertaining to STEM and their evaluative techniques
within the classroom setting. Specifically, instructors with strong convictions regarding
STEM are more inclined to implement a variety of assessment methods, coupled with
constructive evaluation principles, to bolster student learning outcomes. Furthermore,
the study reveals that the STEM literacy of rural teachers serves as an intermediary
between their teaching beliefs and evaluation approaches. In addition, the academic
course subject instructed by these educators acts as a moderator in the relationship,
underscoring the integration of humanities with STEM disciplines to achieve a
balanced and comprehensive education. Highlighting the urgency of refining
assessment practices and enhancing STEM literacy among rural educators, this study
calls for future scholarly inquiries into the incorporation of liberal arts with STEM
pedagogy. Such initiatives aim to elevate interdisciplinary teaching standards, tackle
the unique challenges faced by rural regions, and promote the all-encompassing
advancement of students in these areas, thereby propelling the progression of STEM
education at large.
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1. Introduction

The development of modern society is closely tied to the progress and innovation
in science and technology [1]. Rural STEM education becomes instrumental in driving



high-quality educational development in rural areas. It’s imperative to concentrate on
cultivating high-level innovative professionals and improving educational quality, a
process that hinges heavily on skilled teachers. Teachers significantly influence student
outcomes, particularly in impoverished, remote, or transient communities [2, 3]. The
nuanced “self-internal landscape of teaching” now receives greater attention,
acknowledging that a teacher’s belief system underpins their educational
methodologies and is integral to achieving successful learning outcomes [4]. However,
the acceleration of STEM education reform has heightened the demand for teacher
proficiency. Research consistently points to a scarcity of specialized teachers as an
impediment to STEM educational reforms, with a lack of teacher competency posing a
formidable challenge to its implementation [5]. Despite the incorporation of
interdisciplinary practices in all subjects following the 2022 curriculum reforms, many
subject teachers find themselves ill-equipped to deliver this comprehensive content
effectively [6]. Rural schools, in particular, face an uphill battle in implementing STEM
education [7].

To overcome the prevailing challenges of STEM education, it is essential to
construct and fortify a robust classroom evaluation framework, encompassing
comprehensive metrics, varied evaluative methods, and the strategic application of
findings to synchronize improvements in both teaching and student learning trajectories.

Therefore, this study aims to deepen our understanding of the application of STEM
education in rural schools, enhance teachers’ STEM literacy through practical
experiences, improve the content and format of classroom evaluation practices, and
promote high-quality learning and development among students. It intends to address
the following research questions within the context of rural education under the
backdrop of digital intelligence: How do rural teachers’ teaching beliefs impact their
classroom evaluation practice during STEM education implementation?

2. Literature Review
2.1 Teaching Belief and Classroom Evaluation Practice

The term “teaching belief” encapsulates the constellation of a teacher’s enduring
perceptions regarding their role in education, the nature of the curriculum, and the
mechanisms through which students assimilate knowledge. These beliefs are not mere
abstractions but are forged from the amalgam of a teacher’s empirical encounters and
existential reflections, thereby guiding their educational philosophy and praxis [8, 9,
10]. Within the scope of this study, “teaching belief” is understood as the ingrained
convictions held by educators about their pedagogical duties, student engagements,
curricular substance, and the comprehensive process of instruction, which ultimately
direct their didactic ideologies and methodologies.

The efficacy of classroom evaluation practice is well-documented, with substantial
evidence highlighting its pivotal role in enhancing student achievement and fostering
an intrinsic motivation to pursue academic objectives [11, 12]. This analysis delineates
evaluation not only as a multifaceted political dynamic within the classroom
environment but also as a catalyst for teacher evolution and professional growth [13].



Herein, classroom evaluation practice is characterized by the distinctive approach
teachers adopt to gauge student learning outcomes. This involves a consideration of
whether educators incorporate a variety of assessment modalities in their pedagogy.

A nuanced interplay exists between a teacher’s teaching beliefs and the manner in
which they conduct classroom evaluations. Such beliefs insidiously inform their
appraisal techniques; specifically, the nature of these beliefs dictates the selection of
assessment strategies [14]. Moreover, it is posited that an educator’s doctrinal
underpinnings precipitate behaviors that influence curriculum evaluation, thereby
impacting the determination of objectives, content, pedagogical approaches, and
evaluative tools [15]. This suggests a scenario wherein rural educators with a strong
ideological commitment to STEM education are more likely to deploy a spectrum of
robust evaluation methods that reinforce student success and growth.

Building upon this reasoning, the study introduces Hypothesis 1: The teaching
beliefs of rural teachers pertaining to STEM education exert a positive impact on their
classroom evaluation practice, implying that resolute pedagogical convictions correlate
with the utilization of varied and effective evaluation techniques.

2.2 STEM Literacy and Classroom Evaluation Practice

This paper adopts a comprehensive view of STEM literacy, recognizing it as both
an understanding of the integrated aims of its constituent disciplines and the application
of this integrated thinking to real-world problems, in sync with current essential
competencies. Consistently, it shows that STEM literacy has important implications for
classroom assessment [16]. Their work in developing evaluative standards revealed that
teachers with high competency in STEM demonstrated superior pedagogic skills,
highlighting the link between STEM literacy and teaching efficacy.

Classroom evaluation practice is fundamentally intertwined with pedagogical
practice. It is incumbent upon teachers to craft and foster learning environments
conducive to holistic student development. These environments should nurture
independence, creativity, and advancement—all attributes that are encompassed by
STEM literacy, particularly in terms of course development and fine-tuning [17].
Teachers’ adept in STEM are consequently more capable of adapting instruction to meet
student needs, leading to more favorable assessment results.

With these considerations in mind, the study introduces Hypothesis 2: Rural
teachers’ STEM literacy acts as a link between their teaching beliefs about STEM and
their classroom evaluation practice. More concretely, rural teachers with firm
convictions about the value of STEM education are likely to have higher levels of
STEM literacy, thereby enhancing their evaluative strategies in the classroom.

2.3 The Course Subject and STEM Education

Within the framework of STEM education, numerous micro-level studies have
focused on developing specific STEM-related skills. For instance, there’s a course titled
“Catch the Wind: Design a Windmill,” aiming to equip students with the ability to
harness wind energy through engineering design. It leverages physics knowledge about
wind energy, material properties, windmill construction, and angular concepts to enable



students to create devices powered by wind. This course targets not only competency
but also the cultivation of scientific values [18]. STEM literacy is distinguished from
singular STEM literacy, because it highlights the skills and practices that are unique to
each particular discipline, and therefore not applicable in all the other disciplines [19].
Often facilitated by digital teaching methods, these approaches subtly enhance
scientific literacy and problem-solving abilities. While debate centered on the role of
discipline knowledge, which influenced both the “entry point” and design of STEM
curriculum, and to a lesser extent, pedagogical approaches that support STEM skills,
dispositions and capabilities [20]. Correspondingly, there is substantial research into
STEM education within fields like physics, mathematics, chemistry, and general
sciences, but exploration into liberal arts subjects, such as language curricula, is limited.
Therefore, this study posits Hypothesis 3: The impact of rural teachers’ teaching
beliefs on classroom evaluation practices is moderated by the course subject they teach,
with engineering teachers experiencing a more pronounced effect of their beliefs on
evaluation compared to those teaching liberal arts.
Therefore, a hypothetical model of the role of STEM literacy and course subject
in the relationship between rural teachers’ teaching beliefs in STEM education and their
classroom evaluation practice is proposed in this study (see Figure 1).

Course Subject STEM Literacy

Teaching Classroom
Beliefs Evaluation Practice

Figure 1 Hypothetical model of the role of STEM literacy and course subject in the
relationship between rural teachers’ teaching beliefs in STEM education and their
classroom evaluation practice.

3. Study 1: The Impact of Rural Teachers’ Teaching Beliefs on Their Classroom
Evaluation Practice

Study 1 aims to investigate the influence of rural teachers’ teaching beliefs on the
selection of their classroom evaluation activities within the context of STEM education.

3.1 Methods
3.1.1 Participants

The participants were randomly recruited on the online data collection platform
Credamo, and 8 were excluded for completing the questionnaire in too short a time or
not meeting the response requirements. All participants must be current Chinese rural
teachers in junior high schools. The final sample included 202 participants (Muge =
30.33, SDuge = 9.48), of which 56 were male and 146 were female. Within the sample,



43.6% of the rural teachers were categorized as liberal arts teachers, while the
remaining 56.4% were categorized as engineering teachers.

3.1.2 Variables Selection and Measurement Tools

Independent Variable (Teaching Beliefs) The Teaching Beliefs Scale in STEM
education (Cronbach’s a = 0.80) developed by the National Institute of Education
Sciences of China [21] was utilized as the measurement tool, revised according to the
experimental scenario, retaining 11 items, including 2 reverse-scored items.
Representative items include “I believe I can effectively teach my content,” “I doubt
whether I have the necessary skills to teach STEM content,” etc. The scale was scored
on a 7-point scale from 1 to 7, ranging from “strongly disagree” to “strongly agree.”

Dependent Variable (Classroom Evaluation Practice) The RTOP Classroom
Observation Protocol (Cronbach’s a = 0.73) commonly used to measure the
effectiveness of K-12 STEM teaching was selected as the measurement tool, revised
according to the experimental scenario, retaining 6 items related to classroom learning
valuation [22]. Representative items include “There are diverse evaluators in the
classroom evaluation,” “I use process-oriented evaluation in the classroom,” etc. The
scale was scored on a 7-point scale from 1 to 7.

Control variable (Gender and Education Background) Existing research has
shown that in the field of STEM education, teachers of different genders employed
varied methods of teacher-student interaction and teaching approaches during the
instructional process, which would further impact students’ learning motivation,
expectations, and development [23, 24, 25, 26]. Furthermore, teachers with different
education backgrounds demonstrated differing cognitive and applied abilities in STEM
education, further affecting their classroom teaching behaviors [27, 28]. Considering
that the gender and education background of rural teachers may influence the classroom
evaluation practice examined in this study, they were included as control variables.

3.2 Results

Taking rural teachers’ teaching beliefs as the independent variable and their
classroom evaluation practice as the dependent variable, the linear regression analysis
was conducted on the sample. The results (see Table 1) indicated that the Durbin-
Watson statistic was 1.96, indicating minimal autocorrelation among the observations,
while the variance inflation factor (VIF) was well below 10, suggesting no severe
multicollinearity issues among the variables. The regression model was highly
significant (p<0.001), with rural teachers’ teaching beliefs in STEM education
accounting for 31.5% of the variance in their classroom evaluation practices. In other
words, rural teachers’ teaching beliefs (M=5.41, SD=0.66) significantly positively
influenced their classroom evaluation practice (M=5.86, SD=0.64) (5=0.57, p<0.001).
On average, rural teachers reported positive attitudes towards STEM education and
were likely to practice effective classroom evaluations. This suggested that as rural
teachers’ beliefs in the value and effectiveness of STEM education increased, so did
their engagement with diverse and positive assessment strategies in the classroom.

Table 1 Standardized Regression Coefficients in Study 1



Dependent Independent

2 0
Variable Variable R F B 95%ClI
Classroom Teachin
Evaluation ) g 0.315 03 54%** 0.57%** [0.44’ 0.66]
. Beliefs
Practice

* p<0.05; ** p<0.01; *** p<0.001

Therefore, Study 1 confirmed the influence of rural teachers’ teaching beliefs on
their classroom evaluation practice, indicating that in the context of STEM education,
rural teachers with stronger teaching beliefs were more inclined to adopt diverse
valuation methods and positive valuation principles in the classroom to promote
students’ learning and development.

4. Study 2: The Mediating Role of Rural Teachers’ STEM Literacy in the Influence
of Teaching Beliefs on Classroom Evaluation Practice

Building upon the conclusions of Study 1, Study 2 aims to further examine the
mediating role of rural teachers’ STEM literacy levels. That is to say, Study 2
investigated the main effects of teaching beliefs on classroom evaluation practice and
how STEM literacy transmits the effect between teaching beliefs and the classroom
evaluation practice, i.e., how teaching beliefs affect the classroom evaluation practice
through STEM literacy levels.

4.1 Methods
4.1.1 Participants

The participants were randomly recruited on the online data collection platform
Credamo, and 14 were excluded for completing the questionnaire in too short a time or
not meeting the response requirements. All participants must be current Chinese rural
teachers in junior high schools. The final sample included 191 participants (Muge =
30.70, SDage = 9.37), of which 54 were male and 137 were female. Within the sample,
45.2% of the rural teachers were categorized as liberal arts teachers, while the
remaining 54.8% were categorized as engineering teachers.

4.1.2 Variables Selection and Measurement Tools

The teaching beliefs scale (Cronbach’s a = 0.80) and classroom evaluation scale
(Cronbach’s o = 0.73) remained consistent with Study 1. The control variables in this
study, namely gender and educational background, also remained consistent with those
in Study 1. Additionally, the measurement of rural teachers’ STEM literacy levels was
introduced.

Mediating Variable (STEM Literacy) The STEM Literacy Scale (Cronbach’s o =
0.92) developed by Chamrat et al. [29] was utilized, consisting of 30 items across 5
dimensions. Representative items include “I understand the integrative concepts of
science, technology, engineering, and mathematics that are relevant to life and work,”
“I agree that the ways of thinking and practices of STEM must be connected with the
skills of the 21% century (learning, innovation, media and technology, life and work



skills),” “I can apply concepts and practices of STEM to seek knowledge,” etc. The
scale was scored on a 7-point scale from 1 to 7.

4.2 Results
4.2.1 Descriptive Statistics and Correlation Analysis

The correlation analysis of the main variables of Study 2 was performed and the
results are shown in Table 2. The results showed significant positive correlations
between rural teachers’ teaching beliefs in STEM education and STEM literacy levels
(=0.67, p<0.01) as well as classroom evaluation (+=0.56, p<0.01); there was also a
significant positive correlation between teachers’ STEM literacy levels and classroom
evaluation (r=0.61, p<0.01). Teachers who hold stronger beliefs in the value and
importance of STEM education tended to have higher levels of STEM literacy. Besides,
teachers with stronger beliefs regarding the significance of STEM education were more
likely to implement diverse and constructive evaluation methods in the classroom.

Table 2 Descriptive Statistics of Variables and Correlation Coefficient Matrix in

Study 2
M=+SD 1 2 3
Teaching Beliefs 5.39+0.67
STEM Literacy 5.44+0.61 0.67**
Classroom Evaluation 5.84+0.65 0.56%* 0.61**

* p<0.05; ** p<0.01; *** p<0.001
4.2.2 Mediating Effect Test

This study used PROCESS developed by Preacher and Hayes to test the mediating
effect of rural teachers’ STEM literacy [30]. With teaching beliefs as the independent
variable, rural teachers’ STEM literacy as the mediating variable, and classroom
valuation practice as the dependent variable, Model 4 from the PROCESS program
developed by Hayes was selected to test the general mediating effect, as shown in Table
3.

Table 3 Mediating Effect Test of Rural Teachers’ STEM Literacy

. Dependent Independent , o
Equation Variable Variable R F p SE 95%Cl
Classroom Teachin
| Evaluation = & 031  85.63%% 0.54%%% 006  [0.43,0.66]
Practice
2 iﬂfrﬁy Ezal‘fgsng 0.45 152.87%%%  0.61*** 005  [0.51,0.70]
TEM
Classroom ISJt 0.45%** 0.08 [0.29, 0.61]
3 Evaluation Tl ;rﬁz 041  65.55%%
Practice lefe o £ 030%** 007  [0.12,0.41]

* p<0.05; ** p<0.01; *** p<0.001
It can be observed that rural teachers’ teaching beliefs significantly predicted their
classroom evaluation practice (5=0.54, SE=0.06, p<0.001). Moreover, rural teachers’



teaching beliefs significantly predicted their STEM literacy levels (=0.61, SE=0.06,
p<0.001). When rural teachers’ teaching beliefs and STEM literacy levels were
simultaneously entered into the regression equation, teaching beliefs still significantly
predicted STEM literacy levels ($=0.30, SE=0.07, p<0.001), and STEM literacy levels
also significantly predicted classroom evaluation practice (5=0.45, SE=0.08, p<0.001).
Therefore, the bias-corrected and accelerated bootstrap indicated that rural teachers’
STEM literacy levels played a partial mediating effect between their teaching beliefs
and classroom evaluation practice, with the mediating effect accounting for 50.69% of
the total effect (See Figure 2).

Teaching 0.54%** Classroom
Beliefs Evaluation Practice
STEM Literacy
0.61%+* 0.45%
Teaching 0.30%** Classroom
Beliefs Evaluation Practice

Figure 2 Mediating Effect Model of STEM Literacy
Consequently, Study 2 confirms that rural teachers’ STEM literacy partially
mediates the link between their teaching beliefs and classroom assessment strategies.
This suggests that when rural teachers hold strong beliefs in the value of STEM
education, they tend to have higher levels of STEM literacy. This, in turn, impacts their
assessment choices, leading them to favor a variety of evaluation techniques and
constructive assessment principles, which aim to enhance student learning and growth.

5. Study 3: The Moderating Effect of Course Subject on the Relationship between
Teaching Beliefs and Classroom Evaluation Practice among Rural Teachers

Study 3 aims to investigate the nuanced impact that the academic discipline
instructed by rural educators imparts on the dynamics between their pedagogical
convictions and the assessments of their classrooms. This encompasses an assessment
of the manner in which variations in the course subject adjust the correlation intensity
or trajectory between the classroom evaluation practice and teaching beliefs at its
different strata. That is, the investigation is not limited to the foundational influence
exerted by teaching beliefs on classroom evaluations; it also probes into how the subject
matter being instructed can pivotally reshape this interconnection.

5.1 Methods
5.1.1 Participants

The participants were randomly recruited on the online platform Credamo, and 4
were excluded for completing the questionnaire in too short a time or not meeting the
response requirements. All participants must be current Chinese rural teachers in junior
high schools. The final sample included 196 participants (Muge = 30.27, SDse = 9.40),



of which 55 were male and 141 were female. Within the sample, 42.9% of the rural
teachers were categorized as liberal arts teachers, while the remaining 57.1% were
categorized as engineering teachers.

5.1.2 Variables Selection and Measurement Tools

The teaching beliefs scale (Cronbach’s o = 0.80) and classroom evaluation scale
(Cronbach’s a = 0.74) remained consistent with Study 1. The control variables in this
study, namely gender and educational background, also remained consistent with those
in Study 1.

Moderating Variable (Course Subject) The course subject variable was
introduced with the question “What subject type do you teach?” in this study. And the
liberal arts were coded as 1 while sciences were coded as 2.

5.2 Results
5.2.1 Descriptive Statistics and Correlation Analysis

Descriptive statistics of the main variables in Study 3 and correlation analysis are
presented in Table 4. The results showed a significant positive correlation between rural
teachers’ teaching beliefs in STEM education and their classroom evaluation (+=0.57,
p<0.01). However, the correlation between course subject type and classroom
evaluation was not significant (+=0.03, p>0.05).

Table 4 Descriptive Statistics of Variables and Correlation Coefficient Matrix in

Study 3
M=+SD 1 2 3
Teaching Beliefs 5.42+0.66
Course Subject 1.57+0.50 0.05
Classroom Evaluation Practice ~ 5.86+0.65 0.57** -0.03

* p<0.05; ** p<0.01; *** p<0.001
5.2.2 Test for Moderating Effect

With teaching beliefs as the independent variable, classroom evaluation practice
as the dependent variable, and the course subject as the moderator variable, Model 1 in
the PROCESS program was adopted to test for moderating effects after all continuous
variables were centralized. To provide a more intuitive reflection of the moderating
effect on rural teachers’ teaching beliefs, this study employed a simple slope test [31]
so that the teaching beliefs were divided into two groups, weak teaching beliefs and
strong teaching beliefs, based on whether they fell within positive or negative one
standard deviation.

The results showed that the interaction between teaching beliefs and course subject
significantly positively influenced the classroom evaluation (4=0.31, SE=0.11, p<0.01),
as illustrated in Figure 3. Specifically, when the subjects rural teachers taught was
liberal arts, the teachers’ teaching beliefs significantly positively influenced classroom
evaluation practice(=0.38, SE=0.09, #(196)=4.45, p<0.001); when teaching sciences
subjects, the influence of teaching beliefs on classroom assessment was further
strengthened, indicating that for rural teachers teaching sciences subjects, the impact of



their teaching beliefs on classroom evaluation was more significant (5=0.69, SE=0.08,
#(196)=9.11, p<0.001).

6.500

6.000

«=4==Liberal Arts Teachers

Engineering Teachers

5.500

Classroom Evaluation Practice

5.000

Weak Teaching Strong Teaching
Beliefs Beliefs

Figure 3 Moderating Effect Model of the Type of Subject

Study 3’s findings indicate that the influence of rural teachers’ teaching beliefs on
their classroom evaluations within a STEM education context is dependent on the
subjects they teach, with this dependency serving as a positive moderating factor.
Particularly, science subject teachers in rural areas observed a more substantial effect
of their teaching beliefs on classroom evaluations. Moreover, liberal arts teachers with
less stringent adherence to STEM teaching beliefs tended to utilize a wider array of
evaluation techniques and maintain an affirmative approach to assessments. This
strategy was aimed at equipping students to meet the demands of the modern era and
employed the “promoting learning through evaluation” concept effectively. Conversely,
for those who were more firmly rooted in STEM education beliefs, the expression of
these beliefs in classroom assessments became more pronounced among science
teachers, while it was muted among liberal arts educators.

6. Discussion

On a practical level, this study illuminates current impediments to the high-quality
advancement of rural STEM education. For instance, Study 1 underscores the profound
impact that rural teachers’ beliefs about teaching have on their evaluative practices
within the classroom, highlighting a deficiency in these beliefs about STEM education
among rural educators. This situation adversely affects the nurturing of students’
innovative and practical skills, impeding rural education’s high-quality progression [32],
[33].

The findings indicate that rural teachers, as vital agents in revitalizing rural
education, directly influence resource allocation and the elevation of educational
standards through their pedagogical convictions [34].

Additionally, the classroom serves as a pivotal medium for realizing educational
value and fostering well-rounded individuals [35]. Thus, rural schools and educators



ought to enhance the construction of a multi-dimensional, diversified, and multi-agent
evaluation system [36]. Such enhancements should seamlessly integrate educational
technology and innovative pedagogical methodologies to align assessments more
closely with students’ learning processes and outcomes. Significantly, students’
scientific temperament, creativity, and collaboration during the learning process should
become key indicators for assessing interdisciplinary thinking capabilities, pinpointing
student potential and areas for improvement, and guiding holistic student development
through evaluations [37], [38].

On a theoretical plane, this study delineates the logical trajectory for augmenting
rural teachers’ STEM literacy beginning at the individual micro-level. It establishes that
STEM literacy plays a mediating role between teachers’ pedagogical beliefs and
classroom evaluation methods. Stronger STEM-related teaching beliefs correlate with
heightened STEM literacy, consequently refining decisions regarding classroom
assessment content and approach.

Furthermore, the study suggests that subject matter influences the interplay
between rural teachers’ pedagogical beliefs and their evaluation practices within a
STEM education paradigm. Specifically, liberal arts teachers with feeble STEM beliefs
might conduct higher quality evaluations, employing diverse methods and positive
assessment philosophies that better align with modern developmental needs.

This insight uncovers a research bias favoring science-centric disciplines within
STEM education, neglecting the vital contribution of liberal arts education. However,
there are multiple, equally valid discipline "entry points" to STEM education [39]. Both
the science-centric and liberal arts disciplines are equally critical for fostering
comprehensive talents capable of multidisciplinary synthesis and innovation [40].
STEM education, therefore, should not exclusively address scientific subjects but rather
strive to cultivate innovative and practical capabilities through cross-disciplinary
integration, equipping students to solve real-world problems [41], [42].

In pursuit of this goal, humanities subjects like language and history are integral,
enhancing metacognition and other 21st-century competencies [43]. Moreover, a
humanistic emphasis within STEM curricula is paramount, as neglect here can erode
student motivation and engagement [44].

7. Conclusion

In this study, we endeavored to examine the impact of rural teachers’ beliefs
regarding STEM education on student growth. The evidence gathered demonstrates a
noteworthy positive relationship between the educational convictions of rural teachers
in the realm of STEM and their practices relating to classroom assessments.
Additionally, the study shed light on the role of rural teachers” STEM proficiency as a
mediator between their pedagogical beliefs and assessment methods. Despite these
findings, the scope of this investigation does include limitations, particularly
concerning the general approach to classroom evaluation practices. While the study
posed questions about the adoption of varied evaluative tools by rural teachers based



on their STEM beliefs and literacy, it did not deeply investigate how these diverse
evaluation tools could enhance the quality of assessments and facilitate student progress.

Future study should broaden the spectrum of STEM education to integrate the
perspectives of liberal arts educators and their instructional frameworks. It is essential
to recognize that liberal arts and STEM education are not diametrically opposed; rather,
they each offer unique benefits that when combined, provide a holistic approach to
education. The liberal arts nurture humanistic perspectives, critical thinking, and
introspection, whereas STEM instills scientific acumen, logical reasoning, and
problem-solving skills. Together, these disciplines support well-rounded student
development as referenced in sources [45, 46].

We also discerned that STEM literacy transcends traditional STEM subject areas,
indicating an intersection with the liberal arts where development of certain STEM-
related skills is necessary. Therefore, future investigations should concentrate more
intently on rural education and strategies for implementing high-quality, resource-
efficient interdisciplinary STEM instruction. Such efforts are pivotal for supporting the
holistic development of students in rural environments. This pursuit extends beyond the
principle of educational equity and is instrumental in driving the social progression of
rural communities.
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