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There is an international development strategy and educational movement toward more student-centered and technology supported pedagogy in order to better prepare students for the future (Jalbout & Farah, 2016; Lally et al., 2018; Traxler, 2018; Wagner, 2018). Since teachers often teach what they know and experience, it is critical for them to receive support and training or professional development (PD) experiences to be able to meaningfully integrate technology into their content areas and classrooms. Research on effective PD structures highlights the critical, evidence-based components it needs to be effective, as well as the importance of considering teachers’ personal domain (prior experiences and knowledge), the external domain (outside information and resources), the practice domain (classroom context activities), and the consequences domain (results from application) (Macià & García, 2016). In addition, when bringing in technology to PD, Collins and Liang (2015) point out that using the technological, pedagogical, and content knowledge (TPACK) framework can help clarify the nuanced and intersecting relationships amongst content, pedagogy, and technology knowledges - they assert that bringing together these domains can lead to high quality PD design. 

Technology can open doors in education, particularly in developing areas, as it often enables access (Jalbout & Farrah, 2016) to “affordable, relevant, and quality education” (p. 1). Yet while there are advantages and benefits to utilizing technology in education, it is important to remember that technology itself is not the solution, but rather a tool that requires training, resources, pedagogical instruction, and sustainability plans (Jalbout & Farah, 2016; Lally, Sclater, & Brown, 2018; Wagner, 2018). Wagner (2018) explains that “technology can be an enabler or amplifier of other work already being undertaken” (p. 55). For this reason, it is important to keep in mind the conditions of the environment technology is brought into (e.g., electricity access, human resource capacity, financial resources, infrastructure, etc.), as well as the context of the country/place.

Further understanding how and why technology integration in a rural school in a poor country can support more engaged student-centered pedagogy is critical to providing relevant and sustainable technology efforts (e.g., training, curriculum, devices) to schools in the Global South (GS). This qualitative case study, guided by the TPACK framework and sociocultural theory, utilized observations, fieldnotes, interviews, and artifacts to identify key components of effective and contextually relevant professional development for technology integration.

Conceptualizing Global South (GS)

In this paper, we conceptualize GS both as a geographical boundary and as a context that is understood through discriminatory sociopolitical, economic, historic, and educational experiences. It is about making sense of the world through subaltern experiences that transcend geographic, political, social, economic, and cultural boundaries (Kloß, 2017; Upadhyay et al., 2021). GS is not only about the poverty created by a history of colonization and appropriation of human and natural resources, but it is also about the forms of discrimination, including those subjected through colonization, resulting in experiences that are similar across the nations (López 2007; Miraftab & Kudva, 2015; Pratt, 2008; Rigg, 2015). Therefore, our findings from Nepal would be relatable in other GS contexts and valuable to university-school partnerships focused on technology integration in teaching.

Related Literature
Value of PD models

The Glossary of Education Reform defines PD as a “variety of specialized training, formal education, or advanced professional learning intended to help administrators, teachers, and other educators improve their professional knowledge, competence, skill, and effectiveness” (Professional development, 2013). For a PD experience to be effective, it needs to result in changes in teacher practices and improvements in student learning outcomes (Darling-Hammond et al., 2017). In a review of 35 studies, Darling-Hammond and colleagues (2017) found that effective professional development contains most of the following components: content focused, active learning, encourages collaboration, modeling of effective practice, coaching support, provides feedback and reflection, and is of sustained duration. They also note that to implement effective PD “requires responsiveness to the needs of educators and learners and to the contexts in which teaching and learning will take place” (sec. 2).

Sprinthall et al. (1996) identified three models to classify teacher PD. The “craft” model emphasizes that professional development results from experiences in the classroom; the “expert” model states that professional development comes from training by expert teachers; and the “interactive” model asserts that outside sources of information result in new classroom experiences, often leading to new insights, and the creation of new teacher knowledge. Macià and García (2016) find the interactive model to be the most complete as it takes into consideration multiple teaching areas. They discuss how this model accounts for teachers’ prior experiences and existing knowledge (personal domain), outside information and resources obtained while collaborating or participating in training (external domain), activities developed with the classroom context in mind (practice domain), and the results from applying this new knowledge within the classroom (consequences domain). 

According to the interactive model, an external source of information can generate change in the teachers' knowledge and foster new practices in their teaching. After experimenting in the classroom, the teacher can evaluate the processes applied and the student outcomes and, based on the results of this evaluation, make changes at a cognitive and behavioral level (Macià & García, 2016, p. 292). The interactive model is inclusive and does not box professional development into just occurring within formal training(s), but allows informal learning, like co-teaching, to fit into the external domain of the PD. This model also supports the goal of professional development—ultimately, a change in practice and pedagogy. 
 
Studies with a focus on technology integration PD also emphasize the importance of mentoring in professional development (Dorner & Kumar, 2016), coaching (Hanover Research, 2014), modeling and scaffolding (Ching & Hursh, 2014), adult learner principles and sensitivity to the relationship of technology, pedagogy, and content knowledge or TPACK framework (Collins & Liang, 2015). Quality teacher PD can also be linked to student achievement (Collins & Liang, 2015; Moolenaar et al., 2012). Teachers, and by extension students, deserve to have quality PD opportunities that promote change. Ultimately, it is important to consider the different domains teachers experience and interact with, as well as the role of pedagogy prior to integrating technology.

Student-centered and technology supported pedagogy

Student-centered approaches focus on personalizing learning, looking at students’ prior experiences, encouraging active participation, promoting higher-level thinking, and supporting life-long learning (Barksdale, 2018; Hirumi, 2002). Instead of the teacher acting as a “sage on the stage” and passing knowledge down to the student, students are given the opportunity to organize, analyze, and synthesize content using resources and collaboration (Brush & Saye, 2000). This student-centered style aligns more with educational goals in creating critical, competent citizens and future professionals, and is evidenced to assist in the development of critical thinking and problem solving (Brush & Saye, 2000). Likewise, Hirumi (2002) points out that with the numerous changes in technology and information, “self-directed learning and problem-solving become vital, along with interpersonal and team skills…[the] ability to access and apply information, as well as…[the] ability to become independent, self-regulated, life-long learners” (p. 500). 

Literature around technology integration education reveals the need for greater emphasis on the importance of understanding teacher beliefs (Kim et al., 2013; Courduff et al., 2016; Ertmer et al., 2012; Ottenbreit-Leftwich et al., 2010) and perceptions (Kopcha, 2012), as well as diverse approaches to technology integration (Chien et al., 2012; Dorner & Kumar, 2016). In addition, more studies are attempting to focus on the pedagogy involved with technology integration and why it is or is not integrated into the classroom (Cuhadar, 2018; Tondeur et al., 2017). Other strategies to address the pedagogical gap in technology integration education include situating technology integration practices within local contexts, incorporating authentic experiences, facilitating collaborative opportunities, addressing subject content and instructional strategies, and developing goals for technology-enhanced activities (Liu, 2012; Singer & Maher, 2007; Tondeur et al., 2012).

Nepal overview

In Nepal, a landlocked country that is geographically located between India and China (Tibetan Autonomous Region of China), more than 75% of the population depends on subsistence farming (Central Bureau of Statistics, 2011) with the per capita income of $1025 (World Bank, 2018). Nepal’s federal system gives broad powers to the state and local governments to set up their own education curriculum and standards within the framework of the federal government guidelines.

Nepal’s education system
The educational decisions at the lower grades have been given to the local governments with some control on aspects of overall education in Nepal (Ministry of Education [MOE], 2016).  MOE sets most of the educational standards, oversees teacher hires and promotions, and exclusively controls the design and administration of assessments at the 10th, 11th and 12th grades. Nepal has two levels of education: primary education (grades 1-8) and secondary (grades 9-12). The recent changes in the public school policy allows public schools to provide education in English to all levels (preschool to high school), but public schools cannot completely abandon classroom instruction in Nepali [MOE, 2016]. However, public schools cannot deny education to any Nepali child if they wish to learn all content in Nepali. Therefore, many public schools are running a parallel English K-12 education within the same school to compete with neighboring private schools and to meet the demand of families that wish for their children to be taught in English. K-12 educational participation in Nepal is growing, but there are disparities based on geography, rural-urban classification, gender, and indigenous groups. In the context of Nepal, geography plays an important role in determining both the quality of the education that students receive and who attends school.
Mobile and limited technology and Nepali schools
As technology continues to evolve and grow, so does its uses in education. Research and literature continue to explore the potential of information and communication technology (ICT) in education (Jalbout & Farah, 2016; Robinson, 2008; Wagner, 2018). Included in ICT are any technologies that provide access to information through telecommunications: radios, e-readers, televisions, phones, laptops etc. The growth of mobile technology and increased internet access/availability are particularly important in the international education landscape as many companies, governments, and nonprofit organizations attempt to use technology as an international development strategy (Jalbout & Farah, 2016; Lally et al., 2018; Salas-Pilco & Law, 2018; Wagner, 2018).
Common uses of technology in international contexts include: the radio to increase access to education via learning programs; mobile phones that offer immediate, downloadable information as well as opportunities to increase communication, to practice skills, and to facilitate training and/or conferences; television to supplement class instruction with educational videos and programs; computers to supplement class learning; tablets/e-readers to provide more access to educational materials while keeping costs low; and multimedia projectors that can be used to promote interaction with materials and opportunities to scaffold or model lessons (Wagner, 2018). Other uses of technology in education include cloud computing to increase computing capacity without costly infrastructure/training, and it helps with school management/logistical needs. Technology can also be used to access open educational resources (OER) for-free readings, activities, and textbooks, in addition to supporting PD and teacher training.
While the Nepali government recognizes the need for ICT in education, there are some barriers to technology integration in Nepal schools, particularly rural ones, such as adequate training for teachers, access to technology and/or electricity, and a lack of infrastructure to support the sustainability of integrating technology (Koirala, 2019; Rana et al., 2018). NGOs and nonprofit organizations have tried to mediate some of these barriers by providing limited training and equipment (e.g., One Laptop per Child [OLPC]). For example, Rana et al. (2018) observed that the use of digital technology in schools is increasing, but that there are still many schools that do not have internet access or reliable electricity. They found that four out of five schools had OLPC  laptops but the schools did not have internet access to use online programming, yet laptops offered the potential to use locally housed programming and features. Often this type of equipment winds up being used for administrative purposes because of “the lack of contents [and] lack of proper skill and awareness to the teachers and education managers” (Koirala, 2019, p. 3). Koirala (2019) recommends more pedagogical support, curriculum integration, and professional development that weaves technology integration into teachers’ content areas.
Conceptual frameworks
Sociocultural theory

In this paper, we draw from the idea that learning takes place in a social environment supported and mediated by both the social and cultural contexts of the participants (Vygotsky, 1978). In many PD programs teachers learn the benefits and process of student-centered, inquiry-based instructional approaches to learning, which relies on the sociocultural nature of learning. Sociocultural theory centers the culture of the teachers and the students they teach. Specifically, research shows that when students’ culture in teaching is minimized, their content learning and connections to larger sociocultural and sociopolitical issues diminish (e.g., Rogoff, 2003; Rogoff et al., 2016; Upadhyay et al., 2020). Another major contribution of sociocultural theory is that social values and contexts are motivators for learning rather than hindrances (Anderson et al. 2000; Ladson-Billings, 1995; Southerland et al., 2008; Upadhyay et al. 2017). Wertsch (1998) claims that a sociocultural approach to teaching, learning, and researching focuses on “the relationships between human action, on the one hand, and the cultural, institutional, and historical contexts in which this action occurs, on the other” (p. 24).

We view ICT technology as tools that can help mediate history, contexts, culture, and social relationships in learning (Lave & Wenger, 1991). Therefore, in the context of Nepal, where social relationships and cultural values and practices are an integral part of the society, ICT tools can encourage social interaction within schools’ institutional structures. Technology can expand teachers’ space and access, and act as an asset in Nepal, where physical classroom resources are limited. Additionally, technology helps leverage locally and globally available resources to enhance teaching and learning by providing socioculturally appropriate contexts. Thus, sociocultural theory of learning provided us an appropriate framework to understand how and why technologically mediated and enhanced teaching is attractive to the Nepali teacher participants in this study.

TPACK

The technological pedagogical content knowledge (TPACK) theoretical framework (Koehler et al., 2013) also guided this study as we explored what PD can support teachers’ TPACK in Nepal, where technology access is limited. TPACK builds upon Shulman’s (1986) construct of pedagogical content knowledge (PCK) to incorporate technology knowledge (TK). The TPACK framework honors the complexity and dynamic work of teaching as it allows for the exploration of educators’ content knowledge (CK) (i.e., knowledge of the subject matter), pedagogical knowledge (PK) (i.e., methods of and approaches to teaching), technological knowledge (TK) (i.e., technologies and associated terminology), and their relationships with each other – all situated within a specific context. The interactions amongst these constructs include pedagogical content knowledge (PCK) (i.e., methods and strategies for representing/teaching content), technological content knowledge (TCK) (i.e., using appropriate technology/terminology to create/interact with the content), technological pedagogical knowledge (TPK) (i.e., understanding of how technologies can be used in teaching), and then technological pedagogical content knowledge (TPACK) (i.e., all of the domains interacting to support effective use of technology aligned with the content area). Since TPACK is often used to facilitate and/or analyze teachers’ approaches to and understandings of technology integration (Voogt et al., 2012), this study utilized TPACK to identify content for the PDs and to understand how teachers used their intersecting knowledges of content, pedagogy, and technology following their participation in the professional development workshops to choose when and how they integrated technology, if at all.

Method

This interpretive case study (Merriam, 2016), guided by the TPACK framework (Koelher & Mishra, 2013) and grounded in sociocultural theory, aims to explore challenges and opportunities of limited technology in Nepali teachers’ pedagogical actions. The following research question guided our study:
· How, if at all, and why can technology integration support more engaged pedagogy in the context of Nepal? 
The unit, or boundaries, for this study is Sunrise school (pseudonym) and includes the teachers who attended the PD workshops. We provide an in-depth and detailed case narrative of researchers’ and teachers’ experiences.

Context

According to the school teachers, parents, and school management team at the Sunrise school (Preschool-12) in Nepal, if the teachers could receive continuous, effective professional development supported by appropriate educational materials then a greater number of students’ would complete high school and be successful in college courses. To address these challenges, a collaborative initiative between a US-based nonprofit philanthropic foundation and a university in the Midwestern United States sought to start an annual summer professional development program to support teachers at the Sunrise school, with a focus on utilizing the technology they had available. The support to the teachers came in several forms and were acted upon by the authors. Since this was the first year of the partnership and the first program visit, it had classic challenges of first time initiatives, but the findings from the following case study can add to the current research and practice regarding the development of teachers’ TPACK when there is limited access to technologies.

Participants

Sunrise School, located in a village outside of the Kathmandu Valley, is a public primary school which, over the years, has added new grade levels to become a high school. Despite being a public school, the government allows local schools to hire teachers and administrators on contract to run the classes and school. Administratively, all tenured teachers are government employees, so teachers can be transferred to other public schools based on the need of a school. Except in the contract hire, the principal has very little say in what kind of teachers a school gets and for how long. Since teachers can request not to be transferred for family and health reasons, many of these transfer decisions are political. Teachers with families are reluctant to relocate to non-city centers or to schools that serve communities that are poor or geographically remote, or to schools with fewer resources. These challenges negatively impact students the most, but also affect teachers and their families, as this creates an imbalance between urban schools and rural schools in regard to technology and science resources as well as teacher quality, specifically in English language skills, mathematics, and science.
 
Surrounding Sunrise school are farmlands and brick factories. Students of the school come from the local community and are comprised of permanent residents and internal migrant children of the brick factory workers.  However, many of the brick factories close early because of the disruption in brick production, such as during the monsoon season, and most migrant families (and students) then return to their village home. Therefore, when we arrived more than 50% of the students had left. The school is divided into two buildings (blocks A and B) that are located within a fifteen-minute walk of one another. The original, older school building houses students from preschool to the seventh grade. The new building, built after the April 2015 earthquake revitalization initiative of the Nepali government, runs classes from preschool level to high school. Even though there are overlaps between the two buildings, there are substantial administrative and instructional differences between the two schools. Table 1 describes the major characteristics between the two buildings, called Block A (new building) and Block B (old building). Both the Blocks are administratively supervised by a principal but each building has internally designated a principal (more for distribution of work and leadership than a formal title) who runs day-to-day administrative and scheduling work. However, s/he is accountable to the principal who is appointed by the local district education office.

Table 1. Characteristics of Blocks A and B
	
	Block A
	Block B

	Grades served:
	· early childhood - 10th grade
· vocational training for higher secondary students
	· early childhood - 7th grade

	Primary language:
	· Nepali; some teach in both English and Nepali if requested by student’s family
	· English-medium school; Nepali spoken to aid in comprehension

	Teacher characteristics:
	· predominantly male
· many years of teaching experience
· education background matched content area
· many long-term contract or tenured
	· predominantly female
· range of teaching experience
· education background did not always match content area
· most short-term contract; 3 long-term & 1 tenured

	Building characteristics:
	· newer, room for growth
· designated space for future science/computer labs
· few items on walls
· meal/tea room
· meeting room
· administrative office
	· older building
· items on walls (e.g., job charts, student work)
· break room with teachers’ lockers
· administrative office

	Structure of classes:
	· 3-15+ class size depending on grade and daily attendance
· students stay in the same room, teachers rotate
· tables and benches seat 3-4 students; rows face the front of the room
· whiteboard at front of room



Teachers and administration

In total, there were 34 teachers in the entire school during our visit and PD. Of these, 20 were in Block A and 14 in Block B. However, there were only 12 tenured teachers and the rest were on a yearly contract basis. The most number of teachers on contract worked in Block A. Since the 2018/19 school year, the school provided choice in the medium of instruction (Nepali or English), so many of the teachers who were somewhat fluent in English were young and hired on a yearly contract basis. Also Block B was an obvious choice for English fluent teachers because the school wanted to start all English instruction from the lower grades (preprimary-eight).

Data sources

The researchers/authors spent over four weeks at the school, with equal time spent at each block. Authors were at the school six days a week collecting data through observations, PD workshops, reviewing current curriculum and textbooks, co-teaching English, Math, Science, and Social Studies, and engaging in informal conversations/interviews with teachers and administration at each block.

Observations and fieldnotes

To better understand the teachers’ needs and their TPACK, the school system, and the culture, we spent much of our time observing classes and teachers’ conversations in their staff meeting rooms. We observed over eighteen classes, and spent multiple hours in staff rooms getting to know the teachers, their concerns, and their needs. These observations were critical to planning and conducting our PD and to understanding the context.
 
When observing classes, we often divided our presence throughout the room and tried to sit by students to also view their textbooks and coursework. While in the classroom we would take pictures, write fieldnotes, and interact with the students and teachers. Artifacts in the form of photos, textbooks, and student work were also collected. After the PD, we invited teachers to let us know when they planned to use a strategy or idea from the workshop so that we could observe and support them. In addition to observing the teachers, we also noted how the strategies were received by students. 

Informal interviews

A lot of our information and understanding were gathered from conversations with teachers, students, and administration. These conversations often took place right outside of the classroom after class had ended, on the way to the teacher’s next class, or in the meeting rooms. Sometimes these conversations would be recorded, but since they were often informal and unplanned, fieldnotes were compiled after the conversations. These discussions provided us with a deeper understanding of the teachers’ experiences, their school, the things working well and the things teachers felt needed improvement, and how we could best support them in that moment, as well as in the future.
 
More formal conversations, specifically about technology, were conducted with the Block A principal individually and with a group of nine Block A teachers. The principal and teachers were asked to talk about what technologies they felt would be useful and what support, if any, was needed. Additionally, the principal was asked if the school had any future plans/goals for technology. We also asked questions such as ‘when do you find it appropriate to use technology in your teaching?’; ‘what would be some of the ways you envision using technology in your content?’; ‘what are some of the barriers and opportunities for using technology in your teaching?’

PD workshops and surveys

The authors also designed and facilitated two workshops, one at each school, midway through their time at the school. The design and activities of each workshop were created based on the data we collected at the beginning of our stay (see next section). These PDs intentionally took place on Fridays as they were half days for the teacher and we did not want to interfere with student instruction time. We aimed for our workshop to be approximately 2 hours long with the goal of letting teachers leave by 4 pm since many teachers had other responsibilities at home. During the workshop, we provided non-alcoholic drinks and snacks to aid in building community. We divided up the workshop topics and strategies among our team, so that while one of us was presenting, the others could be answering questions, taking notes and/or pictures, and engaging with the participants.

Based on observations, tours of the building(s), and conversations, we also drafted a survey for educators to complete after the PD workshop (see Figure 1). This short survey centered on the teachers’ experiences, what they would like to see in future PD, and their ideas/desires for future technology access. The surveys were handed out on paper, were open-ended, and teachers could respond in Nepali, English, or both.

[image: ]
Figure 1. An example of a filled out survey (in Nepali) following a PD workshop.
[Translation: a. presentation of the agenda (objectives). b. greater clarity of  content and context. c. process and tools to develop different contents for technology enhanced instruction. d. PD for those who are not proficient in many of these technology tools so they can use them to access materials from other sources to make classroom teaching more effective.]     

Analysis

We analyzed data with an inductive approach (Miles, Huberman, & Saldaña, 2014). The researchers engaged in multiple, iterative conversations to discuss notes and memos throughout their time in Nepal and afterward as they coded data. These daily reflective conversations contributed to the study’s credibility (Shenton, 2004), especially due to the variances in experiences between the researchers in teacher PD, technology integration, and TPACK. 

After our return to the United States, we each read through the data in its entirety, including the answers to the surveys. The authors took notes during their review of the data and artifacts and recorded memos regarding their initial thoughts (Saldaña, 2014). Data determined to be relevant were then organized into different categories of key concepts and to verify descriptive conclusions (Miles et al., 2014). The concepts were then organized into themes through consensus among the researchers. Researchers met again to engage in discussions of their conclusions and to ensure alignment between data and thematic findings, ultimately ensuring consistency in findings. 

Findings

Our analysis of data illuminated three interconnected themes that provided insight into how and why technology integration can support more engaged pedagogy in the context of Nepal. The themes centered on relationship building for technology integration, prioritizing needs of the students and teachers, and balancing technology with pedagogy for learning. 
 
Relationship building: A critical part of technology integration buy-in

To work toward a sustainable, long-term partnership, it was essential to build relationships with the administration and teachers at each school. Since we lived outside of Nepal, we prioritized taking time to understand the context and sociocultural dynamics of the school. We sat in classrooms to observe their current practices and as a step to build the relationship to support teacher buy-in for technology integration PD. These classroom sit-ins provided opportunities to get to know the teachers, their pedagogical approaches (PCK), and their students. The observations revealed several common pedagogical characteristics among teachers: teachers ask the questions and then all/most students recite the answer; when the teacher calls on a student they stand up to answer the question or do the task; students check their work and/or homework with the teacher throughout the class time; teachers and students heavily rely on the textbook for answers and notes; and students often turned to their neighbors if they were not understanding or not getting the correct answer. We also kept track of the nuances and strategies individuals used. Afterwards, we asked teachers more focused questions about the lesson (CK), the curriculum and their pedagogical choices (PCK), how they experienced it, and what or if they would do anything differently.

Early in our visits we began hearing how prior approaches to technology integration had felt for some teachers, and insight into their technological knowledge (TK). When we discussed the few OLPC laptops they had available, teachers were comfortable enough to share some of their reasons for not using them: “had [one] training on this awhile ago but forgot;” “kids struggled with the laptops;” “the screen is too small;” and “audio is too quiet.” Overall, these observations and conversations informed the design of our PD workshop. We determined it would be best to focus on pedagogical knowledge and methods for teachers, rather than solely on technology. These relationships ultimately led us to better understand the needs of the teachers and students, be flexible in our goals and design of workshops, and build the necessary foundational relationships for teachers to engage with us and be willing to try new things with their students (see Figure 2). 
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Figure 2. Following the PD, the Block B Social Studies teacher uses her phone to engage students.

Due to the trust and rapport between teachers and researchers, researchers were able to co-teach alongside them, and try new strategies. Some of the things we tried were: utilizing YouTube videos on a science topic in the curriculum (i.e., butterfly life), modeling an inquiry-based activity using collaborative groups to discuss science or cultural topics, and encouraging student-led discussion on the geography of a cultural holiday. These co-teaching experiences, in addition to the time spent observing and collaborating with teachers, provided an environment where the researchers were looked upon as assets rather than evaluators of their teaching. Furthermore, these hands-on interactions helped us ensure the design of our PD strategies were relevant (PCK) and aided us in identifying specific instances of how technology could be weaved into individual teacher’s content areas (TCK).

In the context of Nepali culture, status of an individual in the school, generally determined by one’s age or position, and community must be respected and adhered to, like an (assistant) principal. We worked with this cultural value to design and engage with teacher leaders in the school; we understood that without the support from the school administration and the more experienced tenured teachers, we would not gain trust nor build relationships with other teachers. Thus, we deliberately observed and co-taught science in the Block A assistant principal’s class. The assistant principal of the Block B building also invited us to observe his lesson, allowing us to strengthen our relationship as advocates and supporters of good pedagogy for all teachers. In both cases, we had some challenging conversations with assistant principals on the value of good pedagogy rather than just on content mastery for test success. We discussed the merits and drawbacks of test-centered pedagogy specifically in science, mathematics, and English. Ultimately, though, his answer was that “in our context test rules the day; unlike in the US [an erroneous belief among many Nepali populace that US schools do not place much importance on tests]. Therefore, we have to [our emphasis] teach for the test.” Given the context and educational system of Nepal, we understood their response, appreciated the candor, and decided to make sure we could connect the strategies we brought into the PD with this motivation that it will lead to increased student outcomes. The current caretaker principal and the previous principal in Block B were also very involved and active during the PD, which helped set the tone and mood for the other teachers and encouraged their engagement. 

One of the science teachers, a respected leader in Block A, put us on the spot while teaching the life-cycle of a silkworm, a situation the researchers were unprepared for. Due to our understanding of the culture and role of this teacher, we respected his authority and showed our deference. This built trust and provided us with an opportunity to engage in a much more productive PD experience with him when the time came. Following the PD, the same science teacher shared with us that he could envision using the strategies we shared, “this PD helped me see how I can use… KWL [a teaching strategy] … inquiry… teaching [using] technology.” In another instance, an extra-curricular physical education teacher questioned the value of technology in her teaching. She believed that “technology was of little value to her teaching.” Due to our relationship with her, we assisted her in thinking about how “she could use technology to show [the] right ways to develop skills” and “physical activities.” 

In these instances and interactions, we took teachers’ beliefs about technology, teaching, learning, and cultural norms to heart and designed our workshop to engage teachers in how good pedagogy - inquiry-based, student-centered, technology mediated, engaged, and hands-on - would both prepare students to experience better learning, and prepare them for the high-stakes test. 

Prioritizing needs: Focusing on students, teachers, and schools

Our time in Nepal and at Sunrise School provided us with more insights into the needs of the school, teachers, and students. Originally we had planned our professional development workshops to be solely centered around technology integration, but after spending time at Sunrise school, we decided to take a different approach. The workshops were redesigned to focus more on theory and practical, relevant teaching strategies. Our observations and what we had learned about the school, teachers, and students guided our (re)design of the PD workshops. Based on our understanding of the Nepali culture, the current teachers’ pedagogies, and the necessity for students to be successful in their exams, our workshops focused on prior knowledge and collaboration, with specific strategies in mind for each. 

Providing PD focused on specific pedagogical approaches to teaching (PCK), with strategies to integrate technology relevant to content (TPACK) being secondary, seemed a better approach because teachers suggested to us that those skills were valuable to them in this school context. Since students that attend the school came from diverse linguistic and cultural backgrounds with immense amounts of knowledge, (e.g., about nature, culture, farming practices, brick manufacturing, etc.), leveraging their prior knowledge as funds of knowledge would aid in adjusting pedagogy and uses of technology to make learning more culturally relevant to students. In this approach we engaged teachers in a simple tool called KWL-chart [What you Know (K)?; What you Want to know (W)?; and What you Learned (L)?] (see Figure 3). At the beginning of the workshop we asked teachers questions like, “What do you already know about integrating technology? About teaching?” “What value do you find in integrating technology in your teaching?” to find out what they knew/believed. This was followed by “What they wanted to know about technology integration and teaching in the workshop?” After the engagement in pedagogical strategies or technology integration activity, we would ask the teachers, “What did you learn about from that activity?” This modeling allowed teachers to practice and build skills to use KWL-chart in their class as a pedagogical tool and informed our understanding of their needs/wants.

[image: ]
Figure 3. A Block B teacher works on filling out her KWL chart during the PD.

We designed our PD on the nature and value of collaboration having a transdisciplinary purpose. In our PD we asked teachers to work in random groups for two reasons: to show how they can leverage content from other areas to make learning fun for the students, and to also demonstrate how they can use technology to facilitate collaborative efforts (see Figure 4). To ensure our PD was not a one-time event, we used co-teaching as an extension to meet the needs of the school, teachers, and students. We encouraged/assisted teachers in using a strategy they had practiced in the workshop, like role cards for groups, and when co-taught, we would also model or offer other ideas of how to integrate technology specific to the teacher’s content area and to meet the learning needs of their students.

[image: ][image: ]
Figure 4. Teachers from Block A [pictured left] and B [pictured right] work in small groups to explore the laptops and discuss application of strategies to their content area(s).

For example, students in social studies were studying the history and culture of Nepal and the Kathmandu Valley, and one of the topics was cultural heritage. The students were learning about Rato Machindranath, the deity of timely and abundant rain, but did not seem to be making personal connections to the material. One of the researchers, who explores technology in social studies contexts, observed this lesson being taught. Working with the teacher, he suggested that they enhance the lesson using available technology in the school. They incorporated the technology while co-teaching the lesson, and also referenced it during a PD workshop to share with all of the teachers. While technology helped enhance the lesson, the focus remained on assisting teachers and students in learning the content and ideas about culture and history. During the PD, a Nepali language and a mathematics teacher found this example inspirational and commented: “this would be great when I teach Nepali language and use different cultural backgrounds of our students''; “this could be useful in my math class...I can see how I can show geometry concepts and its use in different Nepali cultural [temples and stupas - cultural structures].” Similarly, the English teachers found the use of technology to be beneficial in order “to practice sentence structures and writing in a ‘quick’ way… you can erase and repeat...practicing [skills] of sentence structures.”

Ultimately, the purpose of the PD was to meet the needs of those within Sunrise school, which meant providing tools to encourage and support teacher experiences with practical pedagogical strategies (PCK) and ideas for technology integration in this school (TPACK). The technology integration piece was always about modeling how and why even limited technology use could improve their own pedagogical skills, but more importantly, how it benefited students’ experiences in learning. 

Pedagogy and limited (mobile) technology: A balancing act

While both students and teachers were very interested in having technology in their classrooms, it was critical that our focus emphasize pedagogy and unplugged strategies to be most useful and relevant. As researchers and practitioners, we wanted to ensure that any PD and/or suggestions around technology took into consideration access to technology tools and teachers’ TPACK. These domains are interconnected and may feel fluid in practice. Therefore, during our workshops and in the classroom, we explicitly centered the use of the tool around pedagogy and why it might be beneficial, and ensured it was a technology the teacher(s)/school had access to. We quickly learned of the barriers to technology integration in Nepal and specifically at Sunrise school, which included lack of internet, training, and electricity, and high cost. The technology that was most readily available were mobile technologies like smartphones, and a limited supply of laptops. 

Despite the physical limitations and barriers to technology use in the classroom, the students and teachers still demonstrated interest in using technology. During informal conversations teachers would say, “Yes. Technology would give us a chance to show ‘abstract’ concepts” and “access to the internet would help but school has restricted it for other purposes … not for teaching.” One teacher felt “Youtube and other resources might help teach science showing simulations of science content and concepts.” Their attitude focused on the use of technology as a way to enhance effective teaching and learning, but they also had a lot of questions (e.g., best ways to use technology, how to prevent distractions, time to find resources, etc.).  

Whenever we could introduce technology, usually in the form of a video or local pictures we took, students were excited to see the multimedia (see Figure 5). The researchers used their personal devices during co-teaching and when invited while observing a class. Since our devices were limited to small phones or a laptop, we would either have students crowd around us, or show the same video in different groups between the three of us (particularly for large classes). Our actions modeled how technology, even when limited, could be an asset to student-centered teaching and inquiry-based learning. In a fourth-grade science class, one of the researchers and the class teacher co-planned a lesson on the butterfly life cycle. To show the life cycle, the researcher selected an age-appropriate, short video for the class. During co-teaching the video was incorporated into the lesson and enhanced students' science experience as they excitedly gathered around to watch the video. We observed them say: “Wow, that is what the picture in the book is showing”; “Did you see how the butterfly come[s] out of [the cocoon]?”; “I didn’t know what [the] chrysalis (pupa) stage was about…. did you know [pointing to the friend]?” 

[image: ]
Figure 5. Students and their teacher express interest in a Youtube video depicting a butterfly’s life cycle, shown on a researcher’s mobile device. 

Another researcher used their mobile device to provide local context through the form of photos they had recently taken and to encourage personal connections and deeper engagement from students who were tasked with writing a cohesive, short paragraph about a local World Heritage Site (Swayambhu) in their English class. In this class, the technology use modeled how to engage students in ‘personally connected’ writing and encouraged collaboration as they shared their stories, experiences, and ideas with one another. In another instance, after the PD, the high school mathematics teacher approached the researchers with his own idea of recording his lessons to share with students who were absent, something that was common in this area. One of the researchers used a mobile device and recorded the lesson (see Figure 6), and while reviewing the video, the teacher and researcher discovered another potential use of the recorded lessons - reflective practice. The teacher commented on things he noticed about his own teaching and thought he could also use it to showcase effectiveness in teaching for promotion. He also shared this experience with his colleagues at the school, they discussed pedagogy to engage students and the teacher's practice of making mathematics concepts, in this case geometry, relevant to students. 

[image: ]
Figure 6. The math teacher from Block A [pictured above] teaches a geometry lesson and assists students.

Our time with teachers and the PD is promising as it showcased meaningful and intentional integration of mobile devices for various content areas, and highlighted the teachers’ positive, eager reception to these ideas and their excitement to explore ways to integrate it. However, the time spent at the Sunrise school with the teachers showed us that more learning experiences and support is needed to: increase their technological knowledge (TK), overcome or mediate some of the barriers to technology integration, like the personal financial cost to teachers because “they are not reimbursed” as the principal noted to us, and/or address the previously held beliefs that teachers may abuse using mobile phones in the classroom.

Discussion: Limitations and Implications

The findings indicate that there is great value in modeling technology integration and supporting teachers in resource-deprived schools, specifically in the Global South. Despite some obstacles, technology can assist in making interdisciplinary connections that enhance students’ learning experiences more feasible. Since the focus of teaching and learning seemed to be for passing the high-stakes tests at Sunrise School, our study pointed towards a possibility that there are spaces where teachers could enhance student learning through cultural inclusivity and technology integration based on students’ cultural background. Finally, a collaborative relationship seems to be a key aspect of successful buy-in from teachers. In this section, we discuss limitations, implications for research and practices, and future directions.

Limitations

It is important to note that this study is not representative of all Nepali teachers, but rather explores how certain PD strategies and intentional, relevant technology integration supported more engaged learning and teaching. A perceived limitation to this study may be related to case study methodology and its interpretive nature. Case studies are qualitative in nature and assume that “reality is holistic, multidimensional, and ever-changing,” and the researchers’ interpretations of the phenomenon/reality were accessed directly through our observations and interviews (Merriam, 1998, pp. 202-203). There are a multitude of possibilities to consider that could have contributed to the experiences shared within this case study, including the size and timing of the partnership, the presence of the researchers, access to technological resources, the teachers’ diverse experiences and backgrounds, and the intersectionality of their identities. 

Another key aspect of our study is the context of the school community. During the PD many internal migrant workers had left the area, which impacted the school’s enrollment and our own observations of what other elements the PD should include to improve teacher pedagogy and potential technology integration for migrant children. We consider our study’s findings to be relevant for the school but also acknowledge the missing population of students who could have led to different emergent findings. Yet we believe this study adds to the continuing conversations in technology integration in classroom teaching research. This study points us to the possibilities and contextual aspects of TPACK in teachers’ effectiveness integrating mobile and limited technologies in their everyday pedagogical practices.

Implications for research and practice

We believe our study makes important contributions in the area of PD that enhances technology integration in content areas and insight into building long-term partnership between university and local school in the context of Global South.

Technology & PD is not one size fits all

One of the great challenges in educational improvement studies is that there is not a ‘one size fits all’ model, nor do they provide a ‘silver bullet’ to remedy all pedagogical and learning challenges (National Board Resource Center [NBR], 2012; National Research Council [NRC], 2011). Studies in all content areas have shown that the contexts of community, culture, students, curriculum, policy, and many other factors, including technology resources, influence the success of a PD for teachers (Yurtseven Avci et al., 2019; NBR, 2012; Upadhyay, in press; Upadhyay et al., 2021). Thus, this study also illuminates the disconnect that is often present in Western researchers’ assumptions of technologies in school and in non-profit initiatives from outside communities they are trying to help (i.e., “one laptop per child” (Rana et al., 2018), which Sunrise school was a beneficiary of). These well-intentioned efforts do not fit the on-the-ground realities of the school. This study shows that the community’s needs and voices should be centered, so conversations with the teachers and students are key to understanding the context and to ensuring a PD design that benefits the stakeholders (Uzorka et al., 2021), rather than the researchers’ pre-determined goals. This study supports prior research on PD of technology-enhanced teaching and learning where goals that are set by the teachers generate more useful and lasting influence on the development of their TPACK and inquiry skills, rather than predetermined, researcher-set goals (Unger & Tracey, 2013; Yurtseven Avci et al., 2019).
  
Importance of cultural understanding & context

This study illustrates the importance of cultural contexts in teaching and learning. The teachers, students, and the school at large had different sociocultural norms on teaching, learning, testing, and technology integration, as did the researchers. The researchers in this study were outsiders for the teachers and students, despite the second author being raised and educated in Nepal. Sociocultural and language barriers were mostly mediated and supported by the second author, but some teachers and host family members were equally influential in supporting the team in this area. Studies have shown that understanding, respecting, and valuing local culture is the foundation for the success of new knowledge and skills (Lalley et al., 2018; Upadhyay et al., 2021).
 
Studies have shown that to bring positive and supportive changes in teachers’ dispositions about technology integration in teaching, valuing and imbedding their beliefs and culture in the PD and activities are central to success (Ertmer et al., 2012). Our study agrees with the assertions as a focus on cultural understanding and context of the school supported a positive outcome from the PD on teachers’ technology integration. For example, one of the researchers was invited to co-plan and co-teach a lesson on mathematics, with the inclusion of technology, because the teacher saw value in it but, “more importantly, I [math teacher] saw your respect for us [teachers] to help us learn what we [teachers] don’t know.” We see how essential building the rapport, trust, and respect was for this teacher. In addition, we wonder if the high school mathematics teacher would have still asked a non-content matter expert (like this researcher) to co-plan and co-teach content integrating technology if the research team had not valued the Neplai cultural norm of respect and the context of the school.

Value of mobile technologies

Mobile technology has transformed many Global South communities by providing them access to resources, economic entrepreneurship, and building gender equity (Crentsil, 2019; Larson & Stark, 2019). While the United Nations’ Sustainable Development Goals (SDGs) do not specifically target ICT as a goal, technology is mentioned within many of the goals, including Goal 4: to ensure inclusive and quality education for all and promote lifelong learning (Wagner, 2018, p. 52). It does not come as a surprise then that many countries continue to prioritize integrating ICT into education, depending on their context. In Nepal and this school’s context, teachers are very skilled and comfortable accessing and sharing through mobile technology, and personal cell phones were the most available technological support. In our own PD we modeled utilizing our own mobile devices to show how we could use technology to enhance some of the content, expand access to resources, and support learner-centered pedagogy. Our study showed that teachers benefitted from our modeling of mobile technology integration in science, social students, English and math classes. Mobile technology allowed teachers to use it for instruction and to reflect on their teaching practices. Therefore, we believe policy makers in GS could provide incentives (eg. yearly fixed financial contribution) and appropriate PDs to encourage teachers to use personal mobile devices in their classrooms more regularly to enhance pedagogy and student learning. 

Emphasis on relationships

Sustainable change is possible only through strong and mutually respectful relationships (Schulz & Hall, 2004; Upadhyay et al. 2021). When university-school partnerships or collaboration are built on the grounds of respecting and valuing what each side brings, the relationship engenders positive outcomes (Darling-Hammond, 2006; Upadhyay et al., 2021; in press; Zeichner, 2010). Some scholars have also found that relationships built on supportive environments for the exchange of new and challenging ideas both strengthen the professional partnership and generate positive and culturally relevant outcomes (Hargreaves & Fullan, 2012; Herbert et al., 2018). 

The successes we experienced in our PD and co-teaching experiences are supported by other studies that have indicated partnerships built with long term goals (Kruger et al., 2009) and limited hierarchical fences (Zeichner, 2010) produce better working relationships. Similarly, prior research on university-school partnerships support our findings of better working relationships with the teachers and school when the relationship is built on valuing teacher voices and incorporating them in our PD (Berger & Johnston, 2015; Price & Vali, 2005; Ure et al., 2009). Studies on co-generative teaching and planning show similarly successful results when the stakeholders are part of thinking, planning, and implementation (Dornar & Kumar, 2016; Upadhyay et al., 2011). 

A commitment to sustainable and long-term partnership is a hallmark of success and trust among the stakeholders. We caution the findings of international development works in countries like Nepal and the Global South, in general, because they tend to be fleeting and temporary, making all the gains and trust between the partners disappear very quickly. Therefore, we want to avoid this by ensuring we are building an ongoing, strong partnership among the three partners-- the school,  a US-based non-profit philanthropic foundation, and the western university. We and the school teachers see this partnership as a three legged stable stool with many more gains for the students.

Future directions

We hope this study becomes more longitudinal in nature as the partnership between the university, Sunrise school, and the philanthropic foundation continues long into the future. There are still many lessons to be learned such as helpful practices to encourage the sustainability and growth of the professional development, shifts in teachers’ confidence in technology integration, the long-term and/or academic impact of pedagogical changes on teachers and students, and strategies to best support and engage children of internal migrant workers. In the future, we encourage further research for the improvement of inclusive pedagogies and participation for teaching and learning in Nepal, and more broadly, in many multicultural communities across the world. In order for us to further our learning and help teachers and schools like Sunrise in Nepal, we need to research what (how/why) works, what (how/why) does not work, and what (how/why) needs improvement. Answering these questions will aid in better design of PDs, partnerships, resources, and ultimately provide the necessary support to teachers, parents, and students in teaching and learning.

Conclusion 

This study points to the value of contextually relevant technology integration. The findings suggest that teachers from a Nepali school benefitted from PD that focused on developing technology-enhanced pedagogy. The study identifies and supports an important component to a successful university-school collaborative PD: building relationships through cogenerated PD that values local school teachers’ goals and aims to enhance student learning. For western universities to influence student-centered and inquiry-based technology integration, local sociocultural contexts and needs must be a central part of the collaborative partnership. We believe the findings from this study could serve as a potential model for a mutually respectful, collaborative, and sustainable technology integration PD design for many schools in the Global South. Finally, we recognize that unforeseen events like COVID-19 could disrupt continuity in this kind of collaborative partnership. However, once the concerns of COVID-19 are alleviated, this partnership will resume supporting teachers in Nepal with technology-enhanced professional development and other collaborative activities supporting all students’ educational success.
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