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Abstract

The study explores the novice mathematics teachers' agency in the context of Project-based 1 earning (PjBL.) in China, which is central
Jor ensuring the sustainability and professional development of novice teachers. Previous research has discussed the experiences of newer
teachers, much less attention was paid to novice mathematics teachers' agency. Research on how novice teachers support the varying needs
of students from the inception of their careers is relatively recent. In this paper, novice teachers expressed concerns about the conrse
requirements of PiBL, found lesson planning time consuming, and had a limited number of professional development opportunities.
Nonetheless, novice teachers typically did not proactively seek assistance, and this exacerbated their feelings of pedagogical isolation.
Nevertheless, the novice teachers in this study also indicated a willingness to take risks and experiment with PBL in different ways.
These different ways signaled their own beliefs about teaching, as well as accommodating the needs of diverse students, which is often
what excperienced teachers specialize in. Our study highlights the need for teacher education programs to ensure ongoing support and
mentoring for new teachers, and to assist new teachers in articulating their needs and seeking support of other experienced teachers or

experts.
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Introduction

Teacher agency, according to Sang (2020), refers to the ability of teachers to direct their own professional
growth and contribute to the quality of education in a purposeful and constructive manner. Teacher agency
is a key element in sustaining teacher professional development (Huang, 2021). However, as Ashton (2021)
noted, teacher agency is a relatively unexplored issue in the study of teacher professional development,
especially for novice teachers. It is essential to focus on novice teachers since their early career experiences
shape their future actions and influence their self-efficacy and career longevity (Zhukova, 2018; Fantilli &
McDougall, 2009). Therefore, understanding the agency of novice teachers and how they deal with the
challenges of new teaching practices, such as PjBL, is essential for their professional development and
broadens our comprehension of teacher agency (Ahmad & Shah, 2022).

Around the world, novice teachers are normally expected to handle the same variety of classroom teaching
responsibilities as their more experienced colleagues (Fantilli & McDougall, 2009). Similarly, in China,
novice teachers frequently report an increasing workload (Liu & Onwuegbuzie, 2012). According to Liu
and Onwuegbuzie (2012), significant factor contributing to this is the growing complexity of teaching. For
instance, Mathematical Curriculum standards increasingly emphasize the development of students' 21st
century skills, such as critical thinking, problem-solving skills, and creativity (Ministry of Education of the
People’s Republic of China, 2020, 2022). Consequently, novice teachers must address a diverse array of
needs and varying ability levels within a single classroom.

Project-Based Learning (PjBL) is an instructional approach that involves students in investigating real-world
problems and obstacles (Tally, 2015). PjBL promotes students' active learning, fostering deep grasp of
subject matter and developing important 21st-century skills like problem-solving and creativity. However,
numerous research has reported challenges in implementing PjBL for teachers (Handrianto & Rahman,
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2018). For instance, PjBL requites teachers to conduct extensive planning, designing appropriate tasks, and
continuous instructional adjustments. In addition, the balance between guiding students to learn and
supporting students’ autonomy is crucial, but many teachers lack the professional development and support
they need, which can result in teachers feeling stressed or isolated. (Zhenyu, 2012).

Many studies have discussed the difficulties teachers face when implementing project-based learning (PjBL),
yet the literature on teacher agency in this context is scarce. Understanding agency of teachers is important
to empower teachers to make choices that are proactive, responsive to new policies, and practices (Cong-
Lem, 2021). This study aims to address this gap by examining novice teachers' agency, investigating the
affordance and constraints on their agency in PjBL, and provide insights and recommendations for
enhancing novice teachers' agency and PjBL.

Literature Review
Project-Based L earning

Project-based learning (PjBL), according to Kokotsaki (2016), is a form of student-centered instruction
designed to promote active learning, critical thinking, and collaborative skills by engaging students in
exploring real-world problems and tackle challenges. It is considered as a specific type of inquiry-based
learning in which authentic questions provide a learning context that engage students in meaningful learning
experiences (Al-Balushi & Al-Aamri, 2014). However, teachers face significant challenges during the
implementation of PjBL. One of the main challenges is the extensive pre-lesson planning required for PjBL
(Aldabbus, 2018). According to Aldabbus (2018), teachers must design projects that are not only engaging
and educational, but also feasible within the constraints of the classtoom environment. This involves the
creation of the driving questions, the constant adjustment of the teaching and learning process, and
balancing the need to support student autonomy while guiding them through the learning task. This
additional complexity can be overwhelming for new teachers who are still primed with classroom
management and basic teaching skills (Tally, 2015). Additionally, the shift from traditional teaching methods
to PjBL requires teachers to fundamentally shift their role from knowledge providers to facilitators (Harris,
2014). This shift requires teachers to perceive students' confusion and provide them with support and
guidance in a timely manner during their self-directed learning process, which can be particularly challenging
for novice teachers who may still be at the stage of developing their self-confidence and expertise in the
classroom (Blair, 2008).

In addition, Designing "authentic tasks" in a PjBL setting is a collaborative effort that needs merging
knowledge from diverse disciplines and employing different approaches (Liang et al., 2024). In other words,
teachers need to collaborate with each other to design and implement PjBL. However, novice teachers are
often required to prepare and conduct lessons independently and may not know how to turn to more
support (Le Maistre & Paré, 2010). Therefore, just as Zepeda and Mayers (2001) noted, novice teachers
may experience a variety of emotions during the implementation of PjBL, including loneliness, uncertainty,
confusion, and excitement. More importantly, teachers implementing PjBL need to be better able to cope
with the inevitable day-to-day uncertainties during the classroom teaching and be more willing to take risks
in the instruction (Aldabbus, 2018). In this regard, research has shown that experienced teachers do better
than new teachers as a result of their growing teaching experience (Caspersen & Raaen, 2014).

In China, although PjBL is strongly advocated in the Mathematics Curriculum Standards (Ministry of
Education of the People's Republic of China, 2020, 2022), its practical implementation in everyday
classrooms remains limited. This limitation is mainly due to the numerous challenges faced by the front-
line teachers, including but not limited to the lack of lesson resources (Aldabbus, 2018), insufficient training
(Liu, 2019), and the rigid structure of traditional assessments (Berry, 2011). Hence, only a small percentage
of teachers are willing to integrate PjBL into their daily teaching practice. This situation indicated the huge
gap between policy intentions and the realities of the educational environment. Therefore, to ensure the
sustainable development of PjBL in China, it is crucial to understand teachers' agency during their design
and implementation process. In other words, identifying the factors that impede or promote teacher agency
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is essential to better support teachers to increase their capacity to implement PjBL.

Teacher Agency

In the last decade, the concept of teacher agency and its implications for educational reform have received
greater attention (Otrland-Barak, 2017; Toom et al., 2015). Teacher agency refers to the ability of teachers
to use their judgment and discretion to adapt instruction and curriculum to meet the diverse and evolving
needs of their students (Priestley et al., 2015). It has also been used to characterize "teachers' intentional
and constructive guidance of their own professional growth and their colleagues' growth" (Calvert, 2016,
p. 4). More importantly, "teacher agency" has been used to reflect the true potential of teachers to assist in
the promotion and development of educational policy (Atkin, 1994).

Prior research has indicated that, while agency is highly individualized and reflected in the actions taken and
implemented by teachers in response to pedagogical challenges, these acts are also the result of an
interaction between the individual's efforts and specific social contexts and conditions (Priestley et al., 2015).
Based on this, there are three main areas of the previous research. First, much of the research focused on
the manifestations and characteristics of teacher agency in the context of curricular and educational
reforms. These studies revealed the complexity of teacher agency in a variety of situations and contexts
(e.g. Pyhilto et al., 2014). According to Vihisantanen (2013), teachers' backgrounds and the contexts in
which they interact with students have an impact on how their agency is expressed. To put it another way,
the agency of teachers varies greatly depending on the context. Additionally, scholars were interested in
both the internal implicit activities, such as self-reflection and the external explicit behaviors of teachers'
agency when examining the manifestations of teachers' agency (Bandura, 20006). Second, some studies
focused on the affecting factors of teachers' agency, which aim to create a supporting environment
conducive to the practice of teachers' agency (e.g., Connolly et al., 2018; Molina, 2016). For instance, Molina
(2016) examined important aspects, including external and internal ecological aspects, that influenced the
teachers' agency. However, this study was discussed for all teachers, without focusing on novice teachers.
Third, some studies also concentrated on the practical importance of teachers’ agency in responding to
educational reform and promoting teacher career development (Priestley et al., 2012; Patrick et al., 2010).
For example, Xerri & Vella Briffa (2018) emphasized the role of teachers' agency in education reform and
concluded that constructing a balanced ecological environment between teachers' agency and the external
environment could better ensure the beneficial backwash effect of teachers' teaching;

In conclusion, as Eteldpelto et al. (2015, p. 662) point out, there is a paucity of research on the agency of
novice teachers beyond the studies mentioned above, and we would like to gain a more thorough
understanding of how these teachers "perceive their professional agency" duting the formative yeats of
teaching. The goal of this work is to close this gap. In an effort to analyze teacher agency in terms of the
constraints and supports they face at work, prior research has identified strong relationships with other
educators and collaboration as essential tools for new teachers to use when establishing and utilizing their
professional agency in the face of challenges in the classroom. However, little is known about novice
teachers' agency in PjBL contexts and the affordances and constraints of teacher agency in implementing
PjBL.

To address the research gap, the current study aimed to investigate the teacher agency of mathematics
novice teachers when implementing STEM PjBL, including their manifestations and influences. Specifically,
the research questions in the current study are as follows:

RQ1: How do novice teachers perceive and enact their professional agency in the context of PjBL?

RQ2: What are the affordances and constraints experienced by teachers in enacting their agency in project-
based learning environments?

Methodology

Settings and Participants
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The current study was one aspect of a year-long collaboration between a Beijing university and Guangzhou.
The project's goal was to forge a collaboration between the local district and the university to improve PjBL
teaching and learning for students in grades 7-9. The current research was conducted at the beginning of
this project. To investigate teachers’ agency when implementing PjBL, after receiving ethical approval from
the research organization, mathematics teachers with fewer than five years of teaching experience who are
currently implementing PjBL in middle schools were invited to engage in semi-structured interviews. Table
1 describes the eight people who volunteered to be interviewed for this study. Every participant used a
pseudonym of T1 to T8. Due to the limited sample size, the findings of this study ate not generalizable.
However, these statistics still provide insight into novice teachers' experiences teaching PjBL, contributing
to a better understanding of teacher agency.

Table 1. Basic Information of the Eight Participants

Name Age Teaching experiences (years) Teaching Grades
TO01 27 2 8
T02 25 1 8
TO03 26 2 7
T04 28 4 7
TO05 24 1 8
TO06 28 4 8
T07 25 2 8
TO08 26 3 9

Data collection and method

In the current study, semi-structured interviews were conducted to investigate the participants' professional
agency in teaching project-based learning, as well as their abilities and limits in carrying out their agency.
The questions asked in interviews were open-ended, encouraging teachers to express their experiences and
ideas in their own words. Interviews were performed using an online platform (Tencent Conference) and
lasted 30-50 minutes, with an average of 40. The participants were contacted to schedule the interviews,
which were often done after school or during lunch breaks.

Data Analysis

At the end of the semi-structured interviews, all data were transcribed by one of the doctoral students. The
two doctoral students then undertook an inductive thematic analysis according to the process outlined by
Braun and Clarke (2000), i.e. familiarizing themselves with the data, coding the data, searching for themes,
and then reviewing the themes. In terms of practice, this meant listening to the original interviews multiple
times and working closely with the interview transcripts to highlight and code data related to teacher agency
in the context of PjBL and the affordances and constraints that teachers had expressed. Obviously, this
process was iterative and time-consuming, as coding took place in a process of continuous development,
review and revision (Clandinin & Connelly, 2000). Examples of some of the codes identified include project
design freedom, student feedback, collegial support, resource availability, time management, pedagogical
approaches, teaching beliefs, and parents’ expectations. Four themes emerged from a lengthy review of the
concepts and ideas, which represent a deeper and more nuanced comprehension of the data, taking into
account both the affordances and constraints of a particular perspective or theme, as well as divergences
and convergences between different participants. The inter-coder reliability coefficient of Cohen’s Kappa
was 0.83 (>0.7), demonstrating good reliability

The first theme, ‘Project Design and Implementation Freedom,” covers aspects related to the autonomy
teachers have in designing and implementing projects and how this impacts their teaching effectiveness.
The second theme, "Impact of Student Engagement," refers to how student engagement and feedback
influence teachers' instructional decisions and practices in project-based learning. The third theme,
"Support from Colleagues and Experts," includes collaborative efforts among teachers, as well as support
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from experienced faculty or researchers at the university, all of which enhance teacher agency. The fourth
and final theme, Parental Stress and High-Stakes Examinations, explored how parental stress and high
stakes exams impacted teachers' ability to successfully implement project-based learning, and the stress
these factors caused. Throughout the analysis, the primary focus was on presenting participant data as
accurately and honestly as possible (Elo et al., 2014).

Findings and Discussions
Project Design and Inmplementation Freedom

For T1, T2, and T3, a significant challenge in preparing and executing project-based learning was their
ability to integrate a cohesive interdisciplinary perspective. T1 mentioned the difficulty of the lack of
structured or prescriptive guidelines for PjBL implementation:

“There’s a lot of uncertainty about what should be included in the projects. There aren’t many guidelines on integrating different
disciplines, real-world problems, and driving questions... baving the freedom to design anything can sometimes feel
overwhelming.”[T1].

This gap between the policy level and the practice level meant that teachers had to invest a lot of time in
designing math content that was appropriate for their students. T2 found this to be the most challenging
part of their job, especially when crafting authentic driving questions:

“The hardest part for me right now is creating driving questions that are both authentic and engaging. Without a structured
[framework, its really difficult to ensure I'm designing a “real” authentic task, covering the necessary subject content, especially
when combining different subjects.”T2]

In addition to the lack of prescriptive course descriptions, teachers all reported limited resources for
designing project-based learning. This was a big constraint, as limited resources meant that teachers needed
to write their own course designs. For instance:

“Theres always a lot of last-minute scrambling. .. And if you bave had experience designing and developing PJBL. courses,
you may have accumnlated some resources. Even if you don't have all the resonrces, you niight be able to produce them more
quickly ...... In other words, if you've done something like task design in PiBL before, you can build on it [T4]

“However, if you're new to this, the main challenge is the lack of teaching materials. As a new teacher, you also haven't
taught this type of program before ...... You also have to figure out for how to integrate different subjects with mathematics in
P/BL, which takes a lot of time.”” [T5]

All teachers agreed that creating resources and preparing lessons for project-based learning was very time-
consuming and was often done outside of class time.

“Working at school was intense, and with project-based learning, I had to develop a project plan at home using extra time,
which was personal time. It was really hard work.” [T0]

“Even searching the internet, there isn't much available, certainly not enongh to drastically reduce my workload. And even
when 1 did find something, I had to adjust it ...... Planning for a project-based course can take more time than planning for a
traditional regular conrse, which means using personal time to complete the plan. I often work evenings and weekends.” [T7]

In addition, T5 mentioned that they were frustrated when the time spent developing teaching resources
could not transfer into efficient teaching and learning:

“It can be very disconraging if I spend the whole weekend creating resources that don't work well in the classroom, even thongh
I spent all that time creating it”” | T5]

However, some of these teachers could reflect on their prior teaching experiences and consider the
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curricular freedom and flexibility they possessed as an affordance that enabled them to design lessons to
meet the needs of their students in their PjBL instructional practices.

For instance, T4, who has been teaching PjBL for three years, noted that while designing project-based
learning activities was challenging, often requiring the integration of multiple disciplines, persistent efforts
in creating such curricula led to the development of teachers’ "creative” thinking. She stated:

"Although designing PBL. activities isn’t easy and requires integrating knowledge from different disciplines, continuously
working on similar courses helps us, like the students, to develop creative thinking. Over time, 1've accummulated experience in
designing authentic driving questions and creative in designing tasks based on real contexts familiar to students."[T4]

Similarly, T5 reflected on how her experience with PBL allowed her to gradually develop strategies for
effective assessment:

"Initially, students’ assessment in PIBL. was dannting due to the content's uncertainty. However, 1 realized that involving
Students in designing their evaluation methods significantly enhances their antonomy. This approach not only eases my workload
but also empowers students."|T5]

Other teachers also found the flexibility in PjBL design beneficial for fostering student interest and
engagement. T6 mentioned:

"Designing PBL. tasks allows me to start from students' interests and integrate relevant academic content. For excample, I've
been able to embed mathematical concepts into themes that naturally interest students, which greatly boosts their
enthusiasm."[T6]

These examples illustrate how teachers' decision-making is influenced by their contexts and environments,
in line with socio-cultural perspectives on teacher agency (Priestley et al., 2013; Tao and Gao, 2017). On the
one hand, the lack of structured guidelines and resources creates significant barriers that prevent teachers
from fully exercising the autonomy and freedom that less prescriptive approaches can provide. This may
be more of a common challenge for less experienced teachers than for more experienced teachers
(Goodwin, 2012) . According to White (2018, p. 197), "there are constraints and affordances that make
certain actions possible, others probable, and still others impossible" in any given setting. For the novice
teachers in the current study, they tended to view a great deal of planning as the only viable option and
often paid a personal price for it. In this case, this necessity-driven agency was a predictable outcome for
novice teachers (Hamid & Nguyen, 20106). These findings suggest that less prescriptive curricula and
materials should not be assumed to be advantageous for beginning teachers, especially given the complexity
of project-based learning.

However, the interview data described above also emphasized the dynamic and multifaceted nature of
teacher agency (Hiver & Whitehead, 2018). Based on their previous experiences, some teachers found that
the freedom and flexibility of the PjBL program could be beneficial, which enable them to make decisions
regarding their teaching practices that satisfied the needs of their students. Some teachers even considered
the design and implementation of PjBL as a way to develop their own competencies (e.g, teachers’
creativity). In this way, this challenging experiences seemed to enhance their ability to take ownership of
the teaching process. While it is well established that early teaching experiences are critical in shaping the
behaviors of future teachers (Avalos, 2010), this research provides deeper insights into how novice
mathematics teachers' agency develops and is influenced by ptior cumulative teaching expetiences ot
teaching beliefs in the context of PjBL.

Tmpact of Student Engagement

Coladarci (1992) argues that a stronger sense of responsibility and commitment to students influences the
teaching practices of some teachers, also in the case of project-based learning (PjBL). T1 expressed pride
in seeing students' group collaboration and peer communication skills improve, challenging the stereotype
that Chinese students lack these abilities by fear of making mistakes (Roskams, 1999). T1 noted:
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"I feel proud when 1 see my students working together and communicating effectively in groups. It defies the common
misconception that Chinese students aren't good at collaboration.”[T1]

For T2, student initiative in extending their learning beyond the classroom based on driving questions set
in PBL provided significant motivation. To design a better driving question, T2 would often seek
collaboration with colleagues from other disciplines to enhance the interdisciplinary nature of PjBL projects.
For instance, when creating a math-themed project about elevators, T2 consulted with an experienced
physics teacher:

"When students take the initiative to explore topics further on their own, it motivates me. To create better interdisciplinary
PBL. projects, I actively seek help from other subject teachers." [T2]

Unlike T2, who would seck for help of other teachers, other teachers would adapt their design of PjBL
based on their views of teaching. For instance, T4 valued the perspective of teaching should based on
students’ interest, hence when he observed a keen interest in astronomy among his students, T4 integrated
astronomical concepts with math, designing engaging driving questions:

"My students' interest in astronomy led me to combine it with math in onr PBL tasks. This approach has significantly
increased their engagement." [T4]

Similarly, T6 also emphasized the importance of being adaptive and flexible in planning and teaching based
on the need of students: “Each class is unique, so what worked this year might need to be adjusted next year due to
differences among just a few students.”” 'T6 places a strong emphasis on student-centered pedagogy and frequently
solicits feedback from her students to improve her teaching methods. She noted that:

“I discovered that my students learn more effectively through hands-on activities and verbal communication rather than writing

in dealing with driving questions. They are more oral learners, so it’s essential to engage them with interactive tasks and
discussions.” (T6)

However, not all feedback was positive. T5 faced challenges when students showed reluctance in
participating and group work was superficial, impacting T5's sense of agency and motivation:

"It's disheartening when students don't engage in discussions or put effort into group work. 1t affects my motivation and matkes
me question my teaching strategies." [ T5]

The data presented highlight how teacher agency and actions in project-based learning are shaped by their
context (Priestley et al., 2013; Tao & Gao, 2017). For these teachers, the positive responses from students
enhanced their sense of agency, encouraging them to adapt and innovate in their teaching practices.
Conversely, lack of student engagement posed significant challenges, sometimes dampening their
motivation. For instance, T4 found that the specific characteristics of her students (keen on astronomy)
supported her efforts to enhance student collaboration and communication skills, an opportunity that might
not exist in other settings. Other teachers (e.g., T6) were influenced by a mix of their teaching philosophies
and the need to adapt to student feedback, which shaped their instructional choices. T2, for example, sought
interdisciplinary collaboration, which enriched her PjBL projects. These examples demonstrate that
teachers exercised their agency in unique and individualized ways to tackle the challenges of project-based
learning. This is consistent with Tao and Gao's (2017) findings that expetienced teachers demonstrate
agency in curriculum change in diverse and individualized ways. The present study showed that novice
teachers also demonstrated agency in an individualized manner. In addition, the study emphasized the
nonlinear development of novice teachers. Although novice teachers were still grasping the requirements
of interdisciplinary programs and viewed the time required to plan and create resources as a constraint,
they also demonstrated the kind of agency in classroom decision-making typically seen in more experienced
educators.
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Support from Colleagues and Experts

Collaborating with colleagues or with external experts was critical for the professional growth of these
novice project-based learning (PjBL) teachers (Tempera & Tinoca, 2024). T1 valued her group leader’s
(beike zuzhuang) support: "My beike uzhang is amazing and backs me on anything I want to do." However, T1 felt
unsupported specifically for PBL: "I haven't had much guidance, and 1've been fignring things out on nmy own for the
past three years."

T2 shared a similar experience. While her beike zuzhang offered "great ideas," the beike zuzhang's lack of
PBL expetience left T2 feeling "isolated from usual sources of ideas found in training and from expert
teachers."

T3 and T4 felt isolated as the only PBL practitioners at their schools. T3 said, " Being the only PBL. feacher here,
there’s little feedback. . . no one to share ideas with." T4 added, "I#s tough without colleagues who understand PBL.. .. having
someone o discuss challenges with wonld help."

This sense of isolation is common among new teachers and is linked to high attrition rates (Sleppin, 2009;
Buchanan et al., 2013). While literature often mentions new teachers’ uncertainty about seeking help (van
der Wal et al., 2019), these teachers felt there was no one to approach due to their unique PjBL roles in their
schools.

Even some of these teachers had received PjBL training, they still think that helpless: " Professional development
programs are often too general and do not address the specific challenges we face in PBL," said 'T5. " Most training focuses on
the theoretical knowledge of PiBL and lack practical experience on how fo design and implement good P/BL." added T6.

T8 added that the sense of isolation sometimes led to a lack of persistence in implementing PBL: " Some
teachers start with enthusiasm but eventnally abandon PiBL due to the lack of support and clear gnidance." This feeling
of loneliness was exacerbated by the novelty of PBL in China (Zhenyu, 2012), making it hard to find
experienced collaborators or mentors.

Hence, most of the teachers expressed a need for specific and practical support. T1 and T3 wanted "tried
and true strategies," TS5 wished to "see how others do it," and T7 needed resources to identify "suitable
authentic tasks for different grade levels."

Notably, these teachers tended to tely on their own constant trial and errot: for example, T3 said, "It was
fundamentally trial and error" and "I hadn't found the best way to do PjBL yet".T6 noted, "I changed things
as I went along ...... In year three I changed everything from year one and year two because over time I got
to know PjBL better and I knew I could do it bettet". T8 added that the process of trial and error was
"making mistakes, reflecting on them, thinking 'how can I do it differently next time', and then practicing.

Trial and error is a common strategy for new teachers, involving acceptance of imperfect solutions and
reflection, which is vital for long-term teaching survival (Castro et al., 2010). These data underscore the
complexity of novice teacher agency. As seen in the theme ‘Impact of Student Engagement,” novice
teachers exhibit agency in unique ways. According to Caspersen & Raaen (2014), the willingness to take
risks and try different methods that align with their own teaching beliefs and the needs of their students is
often seen in more experienced teachers. Castro et al. (2010) noted that while these attempts show teachets'
problem-solving skills, "trial and error" often involves solving problems alone, which can further isolate
teachers. Although these teachers wanted more support and professional development, it was only actively
sought by T2 teachers. Ongoing support is not always realistic in busy schools, and colleagues may not
know what new teachers need. Therefore, it is important for new teachers to seek out mentors, secure
resources, and form alliances (Callahan, 2010).

Unlike other teachers who described their “Ttrial and error” of different approaches, T5 focused more on
her uncertainty without external support. She repeated several times that uncertainty impacted her
confidence and self-efficacy.
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"I don't think I knew what I was doing in my first year, so the overall insecurity and anxiety was very strong. I think it lowers
teachers' self-confidence ...... Maybe more experienced teachers might have more creative ideas ...... But this is my first time

with PjBL,, and I can't find out how to do it better."[T5]

In her opinion, her teaching was not successful, her students were less engaged, and she did not seem to
know how to improve her teaching in this situation. However, when talking about what advice she would
give to a new teacher in her situation, she said,

"I wonld like to enconrage teachers to make connections with other PBL educators or excperts in the field ...... I think new
teachers need to be brave enongh to talk to people inside and outside the school that can offer specific design and instructional
gutidance."[T5]

As a result, despite the fact that T5 could clearly define help-seeking tactics which she believed to be
beneficial to other beginner instructors (Castro et al., 2010), she could not follow her own advise or reflect
on it in order to demonstrate greater agency in her teaching setting. Analyzing the gaps between views and
actions of novice teachers is a promising area in the future, as it could provide additional insights into the
teacher agency and the constraints that novice teachers encounter while exercising their agency in
implementing project-based learning,

Parental Pressure and High-Stake Examinations

The implementation of Project-Based Learning (PjBL) in Chinese classrooms has highlighted the
significant impact of cultural and cognitive factors on teachers' practices (Zhenyu, 2012). In a system heavily
influenced by exam-oriented education, teachers in China are challenged by the need to balance innovative
teaching methods with traditional expectations (Liu, 2023). This theme provides insight into how teachers'
cultural perceptions affect their implementation of PjBL, especially under the pressure of parental
expectations.

Despite recognizing that PjBL helps students develop critical thinking and collaborative skills, T8, a ninth-
grade teacher, felt the burden of parental expectations, especially from parents of ninth-grade students who
were preparing for high school entrance exams:

"Parents of my Ith graders are concerned. Entrance exams focus on closed-ended questions, and they are concerned that the
skills developed through PiBL. will not help their children succeed on these exams.” [T'8]

T2 echoed similar sentiments, emphasizing having resistance from patrents in his interview. He said,

"Some parents don't understand the reason of implementing PIBL. They merely think that it disrupts the progress of regular
curriculum and that it wonld be better to spend their time drilling high school exam guestions."[12]

A number of teachers mentioned the conflicting pressures of education reform and traditional expectations.
For example, T6 noted that "education reforms enconrage us to innovate, but traditional examination systems and parental
expectations hold us back. It is obvions that this is a process that requires constant balancing".

Despite facing these challenges, some teachers, such as T3, choose to adhere to their beliefs in student-
centered education:

"I strongly believe in the long-term benefits of PiBL. While traditional tests focus on rote memorization, PiBL. involve students
in inquiry-based learning, which could foster their problem-solving skills, and are critical to students' future success." T3]

Despite intense pressure from parents, T8 reflected on the cultural perspective by mentioning how deeply
entrenched the exam culture is in China." With such an entrenched test-oriented mindset, turning to PiBL felt like
rowing a boat against the current. Homwever, 1 see the value of PiBL and try to find the balance," he adds.

Similarly, other teachers utilized different approaches to balance the PjBL and social pressure. For instance,
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T4 mentioned that incorporating test-related content into the PjBL curriculum is one of the strategies for
closing the gap. He expressed: "I #y o0 incorporate key exam topics into onr PiBL. curricnlum. This allows students to
develop 21 century skills while preparing for the exams." And T7 took a proactive approach to address parents'
concerns. "I meet with parents regularly to excplain the benefits of PIBL and how it complements exam preparation. In this
way, transparency helps in gaining their support," he says.

However, not all teachers are steadfast. T5, For example, is skeptical about the sustainability of PjBL under
such pressure. She admitted in the interview that, "I am now wondering if it is worth continuing PiBL if it does not
meet parents' expectations in China."

This theme further indicates the complex dynamics between innovative teaching methods and traditional
educational expectations as documented in Priestley et al. (2013) and Tao and Gao (2017). In other words,
teachers' cultural perceptions greatly influence their implementation of PjBL as they tespond to the
pressures of parental expectations and the demands of a test-oriented system. While some teachers adapted
by attempting to incorporate traditional test content into PjBL, others were faced with the dilemma of
whether or not to adhere to this innovative approach in the face of resistance. For most of the novice
teachers, although they were aware of the gap between what they taught in PjBL and what was required on
the high school exams, and of the challenges between developing students' 215t century skills in PjBL and
achieving high scores on the traditional exams, they persisted in their pedagogical beliefs and used their
initiative. In other words, they maintained a student-centered teaching beliefs advocated by PjBL and
overcome these limitations through strategies such as communicating with parents and better integrating
math knowledge into PjBL. This is consistent with Paniagua and Sanchez-Martf’s (2018) research that,
novice teachers tend to undertake innovative teaching that support students’ active learning since they
normally bring enthusiasm and idealism to education, and often dissatisfied with the existing traditional
teaching approaches.

Conclusions

The results of this study offer a deeper understanding of the complexity of novice teacher agency in the
context of project-based learning (PjBL). The results support the ideas that teacher agency is shaped and
affected by specific contexts and conditions, and that it is complex, dynamic, and individualized in nature.
The main challenges faced by the novice teachers in China included that teachers had to develop an in-
depth understanding of the design and implementation principles of project-based learning, develop
curriculum resources, prepare students to take high school entrance exams, and address parental concerns
towards PjBL. In the absence of specific guidelines, these teachers spent a great deal of personal time
searching and designing PjBL teaching resources. This situation illustrates teacher agency, but it also reflects
the personal cost that teachers must pay. However, there wetre some teachers who felt that PjBL's flexible
curriculum guidelines provided them with an opportunity to customize their lesson plans and resources to
meet the needs of their students. This highlights how the same factor can be seen as both a constraint and
an affordable factor.

The results also show that novice teachers are willing to take risks when implementing PjBL (e.g., students
may not do well on high school entrance exams, the effort they may put into designing a PjBL lesson may
not be proportional to the effectiveness of the instruction, etc.) and try out different approaches that fit
their teaching beliefs and the needs of their students. This behavior was common among experienced
teachers, suggesting that novice teachers' development was nonlinear. Although constrained by the
demands of PjBL curriculum and resource development, they still used their own approaches to make
instructional decisions that responded to the complexity of the situation.

One of the important aspects of the study was the pressure from parents and the exam system. Teachers,
especially those who teach ninth graders, are under intense pressure from parents who fear that students
will focus on the PjBL instead of traditional high school entrance exam preparation. Some parents are still
skeptical of the value of PjBL, preferring to subject their children to more traditional, test-oriented learning.
Despite these difficulties, teachers in this study remain committed to implementing PjBL, believing in its
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long-term benefits, such as developing critical thinking and collaborative skills. They respond to these
pressures by integrating traditional test content into the PjBL program, balancing 21t century skill
development and exam preparation. This approach requires considerable effort and innovative strategies to
achieve both goals.

Another significant conclusion was that all participants desired further professional development and
support from knowledgeable others, or else they would feel isolated during the implementation of PjBL.
However, among the eight new teachers in this study, only T2 actively sought assistance from experienced
teachers. T5 recommended new teachers to be "brave" and seek help from more experienced teachers or
experts, but she, like the other participants, was unable to do so and failed to perceive this as a flaw during
her own PjBL practice.

To conclude, the current research has several implications for supporting novice teachers' professional
development in ongoing teacher education programs. It highlights the need for focused support in
understanding and implementing PjBL. Furthermore, sharing experience in planning and implementing is
essential for assisting teachers in delivering PjBL courses and combining PjBL with traditional exam
preparation, minimizing feelings of isolation while deciding and carrying out decisions concerning teaching
innovations. Last but not least, novice teachers need to be helped to recognize and articulate their
professional support needs, foster sustainable development, enhance teacher agency, and improve teaching
quality over time.

Author Contributions: Haili Liang: Writing, Validation, Methodology, Conceptualization, Supervision.
Tianwu Guo: Writing, Methodology, Conceptualization, Software, Data curation. Chunli Zhang:
Conceptualization; resources; supervision

Funding: This study was funded by General Program of NSFC: “Research on Cognition and Brain
Mechanism of Students' Mathematical Creative Thinking in Complex Situation (no: 62277003).

Data Availability: All data generated or analyzed during this study are included in this Manuscript and are
available from the corresponding author Chunli Zhang on reasonable request.

Institutional Review Board Statement: Not applicable
Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Competing Interests: The authors report there are no competing interests to declare.

References

Ahmad, H., & Shah, S. R. (2022). Teacher agency and professional development: A study on Cambridge English teacher
program in the Arabian Gulf. Cogent Education, 9(1), 2080352.

Al-Balushi, S. M., & Al-Aamri, S. S. (2014). The effect of environmental science projects on students’ environmental
knowledge and science attitudes. International Research in Geographical & Environmental Education, 23, 213—
227.

Aldabbus, S. (2018). Project-based learning: Implementation & challenges. International Journal of Education, Learning and
Development, 6(3), 71-79.

Aldabbus, S. (2018). Project-based learning: Implementation & challenges. International Journal of Education, Learning and
Development, 6(3), 71-79.

analysis. SAGE Open, 4(1), 1-10. https://doi.org/10.1177/2158244014522633

Ashton, K. (2021). Novice teacher agency in the multi-level language classroom. Language, Culture and Curriculum, 34(3),

242-256.

Atkin, J. M. (1994). Chapter VI: Teacher Research to Change Policy: An Illustration. Teachers College Record, 95(6), 103-
120.

Avalos, B. (2016). Learning from research on beginning teachers. International handbook of teacher education: Volume 1,
487-522.

Bandura, A. (2006). Toward a psychology of human agency. Perspectives on Psychological Science, 1(1), 164-180.
Berry, R. (2011). Educational assessment in mainland China, Hong Kong and Taiwan. Assessment reform in education:
Policy and practice, 49-61.

1349


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v4i2.6503

Journal of Ecohumanism

2025

Volume: 4, No: 2, pp. 1339 — 1351

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)
https://ecohumanism.co.uk/joe/ecohumanism
DOT: https://doi.org/10.62754/joe.v4i2.6503

Blair, D. V. (2008). Mentoring novice teachers: Developing a community of practice. Research Studies in Music Education,
30(2), 99-117.

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology, 3(2), 77-101.
https://doi.org/10.1191/1478088706qp0630a

Buchanan, J., Prescott, A., Schuck, S., Aubusson, P., & Burke, P. (2013). Teacher retention and attrition: Views of early career
teachers. Australian Journal of Teacher Education (Online), 38(8), 124-141.

Callahan, J. (2016). Encouraging retention of new teachers through mentoring strategies. Delta Kappa Gamma Bulletin,
83(1), 6.

Calvert, L. (éo>l6). The power of teacher agency. The Learning Professional, 37(2), 51.

Caspersen, J., & Raaen, F. D. (2014). Novice teachers and how they cope. Teachers and Teaching, 20(2), 189-211.
https://doi.org/10.1080/18540602.2018.848570

Castro, A. ], Kelly, J., & Shih, M. (2010). Resilience strategies for new teachers in high-needs areas.

Clandinin, D. J. & Connelly, F. M. (2000). Narrative inquiry: Experience and story in qualitative research. San Francisco:
Jossey Bass Publisher.

Coladarci, T. (1992). Teachers' sense of efficacy and commitment to teaching. The Journal of experimental education, 60(4),
323-337.

Cong-Lem, N. (2021). Teacher agency: A systematic review of international literature. Issues in Educational Research, 31(3),
718-738.

Connolly, M., Hadfield, M., Barnes, Y., & Snook, J. (2018). The accommodation of contested identities: The impact of
participation in a practice-based master’s program on beginning teachers’ professional identity and sense of agency.
Teaching and Teacher Education, 71, 241-250. https://doi.org/10.1016/j.tate.2018 .01.010

Elo, S., Kéiridinen, M., Kanste, O., Polkki, T., Utriainen, K., & Kyngis, H. (2014). Qualitative content

Eteldpelto, A., Vihdsantanen, K., & Hokkd, P. (2015). How do novice teachers in Finland perceive their professional agency?
Teachers and Teaching, 21(6), 660—680. https://doi.org/10.1080/13540602. 2015.1044327

Fantilli, R. D., & McDougall, D. E. (2009). A study of novice teachers: Challenges and supports in the first years. Teaching
and teacher education, 25(6), 814-825.

Goodwin, B. (2012). New teachers face three common challenges. Educational Leadership, 69(8), 84—85.

Hamid, M. O., & Nguyen, H. T. M. (2016). Globalization, English language policy, and teacher agency: Focus on Asia.
International Education Journal: Comparative Perspectives, 15(1), 26—44.

Handrianto, C., & Rahman, M. A. (2018). Project based learning: a review of literature on its outcomes and implementation
issues. LET: Linguistics, Literature and English Teaching Journal, 8(2), 110-129.

Harris, M. J. (2014). The challenges of implementing project-based learning in middle schools (Doctoral dissertation,
University of Pittsburgh).

Hiver, P., & Whitehead, G. E. (2018). Sites of struggle: Classroom practice and the complex dynamic entanglement of
language teacher agency and identity. System, 79, 70-80.

https:// doi.org/10.1007/5s10833-013-9215-8

Huang, J. (2021). Sustainability of professional development: A longitudinal case study of an early career ESL teacher’s
agency and identity. Sustainability, 13(16), 9025.

Kokotsaki, D., Menzies, V., & Wiggins, A. (2016). Project-based learning: A review of the literature. Improving schools,
19(8), 267-277.

Le Maistre, C., & Paré, A. (2010). Whatever it takes: How beginning teachers learn to survive. Teaching and Teacher
Education, 26(8), 559—564. https://doi.org/10.1016/].tate.2009.06.016

Liang, H., Qi, C., Huang, R., Zuo, H., & He, J. (2024). Mathematics teachers' interaction patterns and role changes in online
Research-Practice Partnerships: A social network analysis. Computers & Education, 105077.

Liu, H. (2019). Barriers of project-based learning in teaching and learning of Chinese technical and vocational education and
training (TVET): a review. TVET@ Asia, 12(1).

Liu, M. (2023). An overview on the impact of the exam-oriented education in China. In SHS Web of Conferences (Vol. 180,
p- 02036). EDP Sciences.

Liu, S., & Onwuegbuzie, A. J. (2012). Chinese teachers” work stress and their turnover intention. International journal of
educational research, 53, 160-170.

Ministry of Education of the People’s Republic of China. (2020). Mathematics Curriculum Standards for Senior Secondary
Schools (2017 version 2020 revised). People’s Education Press.

Ministry of Education of the People’s Republic of China. (2022). Mathematics Curriculum Standards for Compulsory
Education (2022 version). Beijing Normal University Press.

Molina, S.C. (2016). English language teaching in China: Teacher agency in response to curricular innovations. In C. L. Ng.
Patrick, F. Esther & Boucher-Yip. (Eds.), Teacher agency and policy response in English language teaching.
London: Routledge.

Newell, R. J. (2003). Passion for learning: How project-based learning meets the needs of 21st century students (No. 3).
Scarecrow Press.

Orland-Barak, L. (2017). Learning teacher agency in teacher education. The SAGE Handbook on Teacher Education, 247-
252.

Paniagua, A., & Sanchez-Marti, A. (2018). Early career teachers: Pioneers triggering innovation or compliant professionals?.

Patrick, C. L. Ng., Esther, IF. & Boucher-Yip. (2016). Teacher agency and policy response in English language teaching.
London: Routledge.

Priestley, M., Biesta, G., & Robinson, S. (2018). Teachers as agents of change: Teacher agency and emerging models of
curriculum. In M. Priestley & G. Biesta (Eds.), Reinventing the curriculum: New trends in curriculum policy and
practice (pp.149-164). London: Bloomsbury Academic.

1350


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v4i2.6503

Journal of Ecohumanism
2025
Volume: 4, No: 2, pp. 1339 — 1351
ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)
https://ecohumanism.co.uk/joe/ecohumanism
DOI: https://doi.org/10.62754 /joe.v4i2.6503
Priestley, M., Edwards, R., Priestley, A. & Miller, K. (2012). Teacher agency in curriculum making: Agents of change and
spaces for maneuver. Curriculum Inquiry, 42(2), 191-214.
Priestley, M., Priestley, M. R., Biesta, G., & Robinson, S. (2015). Teacher agency: An ecological approach. Bloomsbury
Publishing.
Pyhilts, K., Pietarinen, J., & Soini, T. (2014). Comprehensive school teachers’ professional agency in large-scale educational
change. Journal of Educational Change, 15(8), 303-325.
Roskams, T. (1999). Chinese EFL students' attitudes to peer feedback and peer assessment in an extended pair-work setting.
RELC Journal, 30(1), 79-123.
Sang, G. (2020). Teacher agency. Encyclopedia of teacher education, 1-5.
Sleppin, D. S. (2009). New teacher isolation and its relationship to teacher attrition (Doctoral dissertation, Walden
University).
Tally, T. (2015). The challenges of implementing project based learning in the 21st century classroom.
Tao, J., & Gao, X. (2017). Teacher agency and identity commitment in curricular reform. Teaching and
Teacher Education, 63, 346—-355. https://doi.org/10.1016/].tate.2017.01.010
Teaching and Teacher Education, 26(3), 622—629. https://doi.org/10.1016/j.tate.2009.09.010
Tempera, T., & Tinoca, L. (2024). Project-based learning in the educational practices of beginner teachers. Educagio em
Revista, 40, €39817.
Toom, A., Pyhilts, K., & Rust, F. O. C. (2015). Teachers’ professional agency in contradictory times. Teachers and Teaching,
21(6), 615-623.
van der Wal, M. M., Oolbekkink-Marchand, H. W., Schaap, H., & Meijer, P. C. (2019). Impact of early career teachers'
professional identity tensions. Teaching and Teacher Education, 80, 59-70.
Vihidsantanen, K. (2013). Teachers’ professional agency in the stream of change. Jyviskyla: Jyvikyld University Printing
House.
White, C. (2018). Language teacher agency. In S. Mercer, & A. Kostoulas (Eds.), Language teacher psychology (pp. 196—
209). Channel View Publications.
Xerri, D. & Vella Briffa, P. (2018). Teacher involvement in high-stakes language testing. Cham, Switzerland: Springer
International Publishing.
Zepeda, S. J., & Mayers, R. S. (2001). New kids on the block schedule: Beginning teachers face challenges. The High School
Journal, 84(4), 1-11. https://doi.org/10.1353/hs}.2001.00 14
Zhenyu, G. A. O. (2012). An arduous but hopeful journey: Implementing project-based learning in a middle school of China.
Frontiers of Education in China, 7(4), 608-634.
Zhukova, O. (2018). Novice teachers’ concerns, early professional experiences and development: Implications for theory and
practice. Discourse and communication for sustainable education, 9(1), 100-114.

1351


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v4i2.6503

