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The localization of online educational platforms brings many benefits to the students and teachers such as access to different types of textual and video content. Nonetheless, it demands time and capital resources to localize any content. The aim of this research was to re-engineer the entire localization process of Khan Academy content into the Azerbaijani language and evaluate its impact on users’ learning experience. For this purpose, we implemented process re-engineering’s cycle of successive steps. Additionally, we carried out a survey to investigate the new localization process’s effect on users’ learning experience. Our study found that making the localization process more efficient decreased the time and resources needed. Additionally, this improved process positively affected how users experienced learning on the platform.
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1 Introduction

Online education is an instructional delivery system that encloses any pattern of learning that happens via the Internet. A plethora of online educational platforms, as well as tools, emerged starting in the early 2010s, and these platforms are used in different situations to facilitate and even offer the entire learning experience. As online educational platforms gain increasing popularity, numerous areas for optimization are also surfacing, highlighting their potential weaknesses. One example of this can be educational content localization. In order to localize educational content, it is necessary to translate and carefully proofread the textual material, subsequently dubbing the translated text and editing the video as needed. Hence, the localization of one subject can sometimes take more than a year to prepare (De la Cova, 2016). In such situations, business process re-engineering can be beneficial to achieve such goals by optimizing the process (Reijers et al., 2010). This study aimed to achieve two primary objectives: firstly, to enhance the efficiency of the current content localization process through the implementation of business process re-engineering, focusing on reducing the number of personnel involved and shortening the overall duration of the localization process. Secondly, the research aimed to enhance users’ learning experience on the platform.


1.1 Business process re-engineering (BPR)

Business process re-engineering concentrates on using business processes as one of the crucial contributors to achieving the organizations’ aims through analyzing lasting performance management, improvement, and governance of crucial processes (Jeston, 2014). Hereby, business processes or workflows are considered as a series of activities that are performed by a stakeholder or a group of stakeholders. Each activity within the process is a task. The main goal of the BPR is to analyze the current situation and define the parts that can be improved within the business processes (Harmon and Trends, 2010). BPR was particularly utilized in the manufacturing industry to optimize the resources used during production. However, the application of BPM expanded from the industrial field to many sectors and education is one of these domains (vom Brocke and Mendling, 2016). Educational stakeholders, such as public and private educational organizations, implement BPR for improving their service or product (Rhee et al., 2010), but its primary implementation is observed in online educational organizations, that is organizations that offer web-based, or else e-learning (Drağan et al., 2014; Hannafin et al., 2009). In educational organizations, BPR was used for various reasons such as providing customized learning paths for students (Adesina and Molloy, 2011), improving the student admission process (Balaji, 2004), and the organization of official trips process in educational institutions (Pasaribu et al., 2021). The localization of content is also one of the processes by which educational organizations utilize BPR.



1.2 The content localization and Khan Academy

Localization can be defined as the translation of any content or platform into a language in a way that crosses cultural boundaries. The main difference between translation and localization is that during the translation process, content is directly translated, however, during the localization process, content is culturally adapted, for example, by using culturally-similar names and proverbs (Pym, 2004). In the 1980s and 1990s, localization became crucial for software and hardware companies when they wanted to internationalize their businesses. Once online learning started to grow rapidly in the 2000s, in parallel with the emergence of educational technology companies, their internationalization strategies were also developed (DeBry Sr, 2002). Moreover, Khan Academy is also one of these companies that concentrated on the localization of their content within their internationalization strategies. Even though the company was founded in 2008, its localization started in 2010 with the Turkish language. Furthermore, Azerbaijani advocates commenced the localization process in 2017, and currently, the team is actively localizing (2000 videos and 4000 exercises each year) the content from the original page of the Khan Academy1 into the Azerbaijani language.

Khan Academy is an online educational institution that provides free world-class education anywhere for anyone and there are more than 60 subjects under the major spheres such as science, computing, and history. The organization has language advocates in more than 50 countries who localize the content into different languages. Khan Academy Azerbaijan is not an official part of the Khan Academy company, and it has a formal agreement with two people who lead the localization process in Azerbaijan. Within this research, we collaborated with these people to re-engineer their localization process.



1.3 Motivation of the research

Khan Academy is one of the biggest online education platforms in the world, however, since most of the contents of Khan Academy are in English, it restricts the learners from using the platform if their English level is not sufficient. One of the goals of Khan Academy is to localize its content into other languages, and Azerbaijani is one of them. The localization of the Khan Academy content is conducted based on volunteer work by EdBall and Inskillz. Thus, carrying out continuous effective content localization is challenging due to the limited number of people and the time that they can dedicate to the project. Moreover, the localization of international education platforms into Azerbaijani is significant since there are limited platforms as such and even most of the current platforms provide paid service. This, again poses a challenge for the students to be able to use the platform’s all features. Since EdBall and Inskillz focus on localizing Khan Academy’s content into Azerbaijani and the platform is entirely free, it can help students and teachers who live in the edge parts of Azerbaijan to learn and educate at a world-class level anywhere without financial expenditures. Karimov et al. (2023) demonstrated in their research that utilizing Khan Academy in under-resourced communities can improve students’ learning outcomes and motivation.

Even though the localization of the Khan Academy content into Azerbaijani can bring a myriad of advantages, a major problem is the project‘s cost. Here, the cost is time and human resources allocated for the project. The localization procedure started in 2017, and the team encountered many bottlenecks.

Localizing the content fast and qualitatively is the main goal of the team. Nevertheless, according to the Language Advocate of Khan Academy in Azerbaijan, the team cannot meet the key performance indicators, such as the number of localized videos, and exercises currently. By conducting this research, we aimed to improve the current localization process and measure its impact on students’ learning experience, and for this, we defined the following research questions to answer:


•Research question 1 (RQ1): What are the main bottlenecks of the current localization process of Khan Academy content into Azerbaijan?

•Research question 2 (RQ2): How can we re-engineer current business processes to improve efficiency in terms of success (the number of localized content and the number of people involved in the localization)?

•Research question 3 (RQ3): What is the impact of the re-engineered localization process on the user’s learning experience?






2 Literature review


2.1 The implementation of BPR in the education field

Business process re-engineering is utilized in education for various purposes, including enhancing administrative tasks and student learning experiences. Adesina and Molloy (2011) applied business process re-engineering principles to develop a personalized learning roadmap, utilizing Business Process Modelling Notation (BPMN) for process modeling. Their research resulted in a prototype system and software framework enabling education specialists to design tailored learning workflows. Balaji (2004) implemented BPR in a New Zealand tertiary education institute to enhance performance in areas like student enrollment and operational management. Following BPR implementation, they observed increased student satisfaction, improved adaptability to enrollment fluctuations, and reduced operating costs. They suggested that their approach could be adopted by other tertiary institutions. Pramartha and Mimba (2020) measured the impact of using BPR to solve the student admissions process issue at Udayana University. They started the re-engineering by defining the problems and analyzing them through interviews. To solve a long queue problem, they developed an IT artifact and this helped them to decrease the queue waiting duration from 60 days to only 29 days. The new re-engineered process also created an opportunity for the university to increase its financial income. Furthermore, BPR has also been implemented in other parts of the education domain rather than student admission, learning path roadmap, and operation cost reduction. For example, Pasaribu et al. (2021) researched how BPR can optimize the organization of official trips process in educational institutions. Within this research, initially, they commenced by identifying processes within official trips at Telkom University, then implemented the results of BPR. After re-engineering the process, they found that the official trips process duration performed more effectively and it saved paper usage.

Pornphol and Tongkeo (2018) researched the components of how BPR can be utilized in the process of shifting from a traditional university to a smart university. While they propose that this shift should be done through a BPR concept, according to Pornphol and Tongkeo (2018), the usage of this concept should be controlled by the university council. Igwe et al. (2021) examined the improvement of higher education in Nigeria by using the BPR. They found missing elements to develop a framework for re-engineering and re-valuing higher education values. Based on this, they developed a re-engineering framework that includes high-quality structures and curriculum design; effective leadership and governance; and high-quality teaching and learning. Moreover, educational institutions that translate or localize their content into different languages may encounter bottlenecks and by using the BPR, they can improve their processes (Smirnov et al., 2019).



2.2 The localization of educational content

Recent studies have emphasized the critical role of effective content localization in improving student engagement and learning outcomes across online educational platforms. Al-Hunaiyyan et al. (2021) conducted extensive research in Kuwait examining mobile learning platforms, finding that properly localized content significantly increased student participation and comprehension rates. Their study highlighted that localization goes beyond simple translation, requiring careful consideration of cultural context, learning preferences, and local educational norms.

Similarly, Guo et al. (2020) investigated Chinese faculty members’ usage of Open Educational Resources (OER), revealing crucial insights into localization challenges in Asian educational contexts. Their findings demonstrated that successful content localization required understanding local technological infrastructure, teaching methodologies, and cultural learning preferences. The study particularly emphasized how mathematical and scientific content required special attention during localization to maintain technical accuracy while ensuring cultural relevance.

Building on these findings, Xie and Rice (2021) examined the role of instructional designers during emergency remote teaching, providing valuable insights into rapid content localization processes. Their research revealed that effective localization strategies must balance maintaining content integrity with cultural adaptation. They found that organizations implementing structured localization processes showed significantly higher student engagement rates and better learning outcomes compared to those using ad hoc translation approaches.

Previous research has focused on content localization from different perspectives. Ghuman et al. (2017) concentrated on the importance of localization in e-learning and they also mentioned what kinds of basic steps can be taken to start the localization process. They mentioned that by localizing international content, online learners get the opportunity to access well-designed courses in their native language. According to Ghuman et al. (2017), particularly online learners from rural regions will have access to this online educational content and it would help them to improve their skills. Ghuman et al. (2017) also highlighted that by using various localization standards such as INSCRIPT Keyboard Layout, Common Language Data Repository, or XML Localization interchange Format, it is possible to commence the basic localization process. Kuprina et al. (2020) also researched educational content localization but their primary focus was the methods of localization and translation of the educational program of “Software Engineering.” They mentioned that some platforms such as SeoTXT.com, Istio.com, Advego.com, or CAT can be utilized within the successful localization process.

Kuprina et al. (2020) concluded their research by highlighting that the solution to problems that emerge during the localization process should be carried out at an interdisciplinary level, uniting both linguists- translators and specialists in that field. Baharum et al. (2017) researched whether utilizing the localization guideline can be more efficient or not. For this, they used the e-learning website of Universiti Malaysia Sabah (Smart2ums). After re-designing this platform by using the localization guideline Aslina et al. (2016), Baharum et al. (2017) evaluated user interaction. They concluded their research by mentioning that the e-learning website could provide better user interaction if the localization guideline was used.

Chowdhury et al. (2011) analyzed the localization of digital content to use in secondary schools, and within this framework, various data visualizations were prepared based on the localized content. They analyzed the impact according to the region, localization pattern, and type of content. While the previous research was mainly focused on the localization tool or guideline analysis or implementation, in this research, our main focus was to re-engineer the content localization process of the online educational platform.



2.3 The learning experience improvement

The learning experience is the overall process an individual engages in learning activities and acquires knowledge and skills. It encompasses various factors, including learner engagement, instructional methods, and personalization of learning. Within the online educational platform context, the learning experience involves factors such as multimedia integration, user interface design, instructional strategies, learner engagement, and content organization (Pratiwi and Sudirtha, 2022; Gupta and Maji, 2020; Yoon, 2003).

Allcoat and von Mu¨hlenen (2018), Ying et al. (2017), and Parisi (2015) researched the learning experience from a virtual reality (VR) perspective. Ying et al. (2017) proposed an education platform, VREX, to improve the teaching experience curriculum building. Within this research, they tried to transfer digital instructional documents into VR scenes. Ying et al. (2017) found that while VREX can be utilized in various ways in the future, it also provides a distributed mode for students to experience an interactive learning process at anytime, anywhere. Allcoat and von Mu¨hlenen (2018) designed research where students were separated into three groups based on their learning conditions: traditional (textbook style), video (a passive control), and VR. All participants were asked to take the test before and after the research to measure the change in their learning. Allcoat and von Mu¨hlenen (2018) found that the participants in the VR condition demonstrated higher engagement and better performance for “remembering” than those in the traditional and video conditions. Furthermore, Georgiou et al. (2021) and Rivera-Vargas et al. (2021) researched designing learning experiences with immersive virtual reality and students’ learning experiences in online education respectively. Georgiou et al. (2021) evaluated that learning experience design in terms of the student’s learning gains is connected to their perceptions of the immersive VR simulation and the learning process. Rivera-Vargas et al. (2021) found that students positively accept the integration and adoption of technical skills but are concerned about pedagogical and institutional support.

Some research concentrated on the learning experience of online educational platforms. Miya and Govender (2022) conducted a literature review of 25 papers to determine the influence of user experience (UX) and user interface (UI) on eLearning. They concluded their systematic review by mentioning the importance and crucial effect of UX/UI on online educational platforms. They also highlighted that while the UX improves the usability of the system, the UI enhances the learning process. Mayer et al. (2020) analyzed the learning level of students from an instructional video when the onscreen instructor draws graphics on the board while lecturing considering the case of Khan Academy. Mayer et al. (2020) concluded the research that students do not learn better from a multimedia lesson when an interesting but extraneous video is added.

In previous research, scholars have explored the learning experience from diverse perspectives, including VR, and the use of platforms like Khan Academy. However, our study takes a unique approach by focusing on measuring the impact of re-engineering the content localization process on users’ learning experience specifically within the context of Khan Academy. By analyzing the changes resulting from this intervention, we aim to gain insights into how modifications to the content localization process can enhance the learning experience of users on the platform. This research contributes to the existing body of knowledge by shedding light on the importance of optimizing specific aspects of online educational platforms to improve the overall learning experience for users.




3 Methodology

In this research, our aim was to re-engineer the localization process of an online educational platform and measure its impact on the learning experience of users. To re-engineer the process, we implemented Business Process Management (BPM) lifecycle steps (Van Der Aalst et al., 2012) and to measure the impact of optimization on the learning experience, we collected users’ responses about the platform before and after the re-engineering process through surveys.


3.1 BPM lifecycle and research process

Using the BPM lifecycle as a methodology to re-engineer a process can help to ensure that changes are made in a systematic and structured way. This can help to reduce the risk of errors and ensure that the process is optimized for maximum efficiency. Additionally, the BPM lifecycle provides a framework for continuous improvement, which can help to ensure that the process remains optimized over time (Dumas et al., 2018). The BPM lifecycle consists of six major steps (process identification, process discovery, process analysis, process redesign, process implementation, process monitoring, and controlling), and within this empirical research, the first five steps were gone through (Table 1). The sixth step, process monitoring and controlling, was not included due to resource constraints or the scope of the study (Figures 1, 2). Because this requires the allocation of more time to effectively implement and monitor the control processes.


TABLE 1 Data collection and analysis methods implemented during re-engineering process.
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FIGURE 1
The BPM lifecycle.
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FIGURE 2
Process redesign implementation workflow.


Process identification and discovery: The initial step involved conducting Phase 1 interviews with stakeholders to gather insights about their roles, the tasks they perform, and the time required for each task. These interviews were semi-structured and provided qualitative data to map out the existing localization process. The output of this phase was the creation of the “as-is2” process model, capturing the sequence of activities in the current localization workflow.


•Process analysis: To identify bottlenecks, we employed both qualitative and quantitative analysis techniques: Issue Register Analysis: This qualitative method was used to categorize recurring problems, capturing the specific nature and impact of each issue reported by stakeholders. For instance, delays in proofreading and inconsistencies in translation quality were highlighted.

•Flow analysis: We applied cycle time calculation to quantitatively measure the duration of each subprocess within the localization workflow. This allowed us to identify which steps contributed most to inefficiencies, such as the extended time taken in the translation phase.



Process redesign: Phase 2 interviews were conducted to collect feedback from stakeholders on potential solutions to the identified issues. The redesign focused on streamlining workflows, merging roles where possible (e.g., combining Crowdin and Amara proofreading tasks), and integrating improved coordination mechanisms. The proposed changes were documented in a “changes document” outlining the rationale behind each adjustment.

Process implementation: We trained the stakeholders on the re-engineered process, allowing them a trial week to familiarize themselves with the new workflow. Subsequently, stakeholders localized a pilot content piece using the updated process to ensure all improvements were practical and beneficial.



3.2 Data collection

We collected data both from stakeholders and platform users for different purposes. To re-engineer the process, we held 2 interviews (Phase 1 and Phase 2 interviews) and a workshop. In the Phase 1 interviews, we aimed to get stakeholders’ feedback about the current process, learn the average time that they spend on doing their tasks individually, and the main bottlenecks that they observe. In the Phase 2 interviews, we wanted to get their feedback about solving the current bottlenecks. Both Phase 1 and Phase 2 interviews were in a semi-structured format and the interviews continued for around 35–45 min on average. The participants of Phase 1 and Phase 2 interviews were the same eleven stakeholders who actively take part in daily localization activities. Moreover, the interviews were conducted in Zoom in the Azerbaijani language.

In addition to the interviews, we also held a workshop where we asked the stakeholders’ opinions about localizing content based on the re-engineered localization process. The workshop continued for 50 min, and it was in Azerbaijani.

Before re-engineering the localization process and after doing so, we shared the survey with Khan Academy Azerbaijan platform users to measure the impact of the re-engineered method on users’ learning experience. Our purpose was to understand how much the re-engineered localization process impacted users’ learning experience. Hereby, as a learning experience, we considered any interaction that contributes to students’ learning on the Khan Academy platform. The survey was shared through different channels such as the Khan Academy Azerbaijan Facebook community, the current email list of Khan Academy Azerbaijan users, and the social media channels of the Khan Academy Azerbaijan. Moreover, 127 users filled out the first survey (before re-engineering the localization process), and 107 users filled out the second one (after re-engineering the localization process).



3.3 Data analysis

To ensure robust results, we implemented both qualitative and quantitative analysis techniques. The coding scheme methodology was used for interview and workshop data to identify recurring patterns and themes. This method was selected due to its effectiveness in categorizing qualitative data and highlighting common issues, which were crucial for understanding stakeholder perspectives and identifying process bottlenecks.

For quantitative analysis, we employed descriptive statistics and comparative metrics to analyze the cycle time and survey results (Saarela, 2024). The decision to use these methods was driven by the need to measure both time reductions and improvements in user feedback following the re-engineered process. Descriptive statistics provided a straightforward approach to understanding participant demographics and response distributions, while comparative analyses allowed for a direct comparison of pre- and post-implementation data.


3.3.1 Interview and workshop data analysis

To analyze the interviews and workshop, we implemented the coding scheme methodology (Barendregt and Bekker, 2006). Because coding scheme methodology identifies recurring patterns and connections within the data. By categorizing similar data segments under specific codes, we were able to determine themes or emerging concepts. In the coding scheme3,4, we categorized the responses into three categories:


•Platforms: we defined this category to categorize the bottlenecks based on which platforms they occur;

•Subprocess: we defined this category to categorize the bottlenecks based on which subprocesses they occur;

•Subprocess edit: We created this category during the subprocess editing phase. After developing the initial “as is” process, we consulted with stakeholders to determine if the proposed localization process aligned with their current practices. Stakeholders provided suggestions for modifications in specific subprocesses where they carried out tasks differently. To organize these suggestions, we categorized them according to the corresponding subprocesses in our coding scheme.



In the coding scheme, the coding rule was decided in a way that if the stakeholder mentioned the same or similar comments about the given example, then we gave “1” for this stakeholder, and if the stakeholder never mentioned the same or similar comment, then we gave “0” for this stakeholder for that example.

For example, in Table 2, we give the example in which the Crowdin translator mentioned the bottleneck that occurs in the Crowdin platform. Thus, we put his example in the “Crowdin” category by adding his example in the “Examples” column. We mentioned his position and the ID of the interview. Then, while analyzing the project manager’s interview transcription, we observed a similar comment about the same example. Thus, we gave “1” to the project manager and “1” to the Crowdin translator since he also mentioned the same example in his interview. However, the dubber never mentioned the same or similar comment about that example. Therefore, we gave “0” for the dubber. Finally, the last column depicts the total number of codes which is “2” in this example.


TABLE 2 The frame that was used within the coding scheme.
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3.3.2 Process analysis

To analyze the process, we selected one qualitative and one quantitative process analysis method because we wanted to review the process from both of these perspectives to have complementary insights and define as many bottlenecks as possible. From the perspective of qualitative process analysis, we selected the “issue register” analysis. This is a type of qualitative process analysis to categorize identified issues in the process as part of “as is” process modeling (Dumas et al., 2013). The main reason we selected the issue register analysis for the qualitative process analysis was its ability to provide detailed information about each issue and its quantitative and qualitative impact.

From the perspective of quantitative analysis, we conducted the flow analysis. Flow analysis has different techniques such as flow analysis for cost, critical path method, cycle time efficiency, and calculating cycle time. We implemented the cycle time calculation because time is the main success factor of the stakeholders at Khan Academy Azerbaijan and they wanted to reduce the cycle time of the localization process.



3.3.3 Process redesigning

To redesign, we used the tool called “Signavio” and the technique was a flow chart. The reason why we selected the flow chart technique was that it lets us make any changes if needed in any parts of the process and we wanted this flexibility in this redesigning process. After defining the changes, the stakeholders were invited to participate in the localization of the new content. Moreover, to compare the impact of the re-engineered process, “Algebraic expressions” topics from the Math content on the Khan Academy platform were selected. The primary motivation for selecting the Mathematics content within this research was:


•Mathematics was the only content that the Khan Academy Azerbaijan team fully localized one of its subtopics (“Negative numbers”) into the Azerbaijani language.

•It was the most required and used topic for students in Azerbaijan, according to the Khan Academy Azerbaijani team.



For the comparison, we chose “Algebraic expressions” from “Algebra Basics” as a chapter to localize to compare the result of localization process re-engineering. The reason why we chose those subjects (“Negative numbers” and “Algebraic expressions”) to compare is that they include roughly the same number of words in exercises, articles, descriptions, and videos. They also possess similar difficulty levels.

Figure 3 depicts the difference between the number of words and videos in “Negative numbers” and “Algebraic expressions” contents.


[image: image]

FIGURE 3
The comparison of words, videos in “negative numbers” and “algebraic expressions.”




3.3.4 Participants

The participants’ profiles in the survey before the re-engineering process indicated an average age of 19, with a majority of respondents (73.8%) identifying themselves as women. Additionally, a significant portion (77.4%) of the participants were students. The main responses came from Baku (71 responses) and Ganja (seven responses), showcasing the geographical distribution of the participants. It was observed that around 92.8% of the respondents spent 60 min or less learning any topic on the platform on average.

In the survey conducted after the re-engineering process, the participants’ profiles revealed an average age of 21. Among the respondents, 62.2% identified themselves as women and 68.5% were students. Similar to the previous survey, the main responses were from Baku (66 responses) and Ganja (eight responses). The data indicated that approximately 95.4% of the respondents spent 60 min or less learning any topic on the platform on average.





4 Results


4.1 Current localization process and its bottlenecks

The current localization process5 of Khan Academy into Azerbaijani commences with selecting the content and it finishes when the content is localized totally. The entire localization the process consists of six major subprocesses, which are as follows:


1.Assign content tasks

2.Translate Crowdin content

3.Translate Amara content

4.Recreate videos

5.Control quality

6.Deliver video



Based on the issue register6, from the perspective of qualitative impact, we found that these issues cause demotivating translators, unsatisfied users, extra work for the quality control team, the bad learning experience of learners, and churned users. While calculating the time lost for each issue, we found out that the team wasted 14137.65 min translating Crowdin first, then Amara content. One other main finding was that the damage of Crowdin’s proposed translations on the quality of translation caused the loss of forty students each month and a waste of 30 min.

Having done the cycle time calculation technique of the flow analysis, we found the general time spent on the localization process and each subprocess cycle time duration. The general localization process took 48516.45 min which equals 33.7 days. Moreover, the cycle time for the “Assign content tasks” was 438 min, and for the “Translate the content” subprocess, it took 14137.65 min. Subsequently, it follows with 20199.8 min for the “Translate Amara content,” 4380.6 min for the “Recreate videos,” 5783.8 min for the “Control quality,” and lastly, 3576.6 min for the “Deliver video” subprocess.



4.2 Differences between current and re-engineered process7

The current and re-engineered localization processes were compared based on the two success metrics: the number of people involved in the localization of the content and the duration spent on the localization of the content. Because these were the main success metrics for the Khan Academy Azerbaijani team.

From the human capital perspective, there was a reduction, because previously there were two proofreaders: Amara proofreader and Crowdin proofreader. Nonetheless, in the re-engineered localization process, those two proofreader titles were removed, and there is only one position regarding the proofreading, which is “proofreader.”

Subsequently, we compared the total duration spent on the localization of the contents. Figure 4 depicts the comparison of the total time spent on the localization of each subprocess. Since there were no changes or improvements in the “Assign content tasks” subprocess, the cycle time duration remained stable. These differences between the “as is” and the re-engineered process were 11597.64, 1465.8, 749.6, 798.8, and 167.4 min for the “Assign content tasks,” “Translate Crowdin content,” “Translate Amara content,”
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FIGURE 4
The cycle time of the “as is” and the re-engineered processes.


“Recreate videos,” “Control quality,” “Deliver video” subprocesses respectively. The cycle time of the current localization process was 48516.45 min, and it signifies that there is a 17319.25-min difference between the current and re-engineered localization process in general, which is roughly equal to 12 days.



4.3 The impact of the re-engineered process on the learning experience of users

We asked the same questions before and after re-engineering the localization process to observe the changes in the learning experience of users. In both surveys, the users selected “1” if they gave “Definitely not” feedback to the question, and the opposite was to provide “5,” which means “Absolutely yes” to the questions. Firstly, we asked to learn how often the users encounter translation errors on the platform, and we found that the score decreased from 2.5 to 1.9 (Figure 5). It signifies that the content localized according to the re-engineered process positively impacted the number of translation errors. Subsequently, there was a positive change in the adaptation of the learning materials to local culture from 3.6 to 4.1 (around 87.8%), and the translations of non-textual (i.e., pictures) materials from 3.7 to 4.5 (82.2%). There was no change from the perspective of the irrelevance of learning materials for Azerbaijan, it remained at 2.1.


[image: image]

FIGURE 5
Comparison of pre- and post-re-engineering localization process feedback.


Furthermore, in one of the questions, we asked the users whether they wanted to highlight anything else, and the respondents mentioned that there is a need to increase the number of localized content for higher or secondary high school students.




5 Discussion

While the results of this study indicate positive outcomes from the re-engineered localization process, it is important to interpret these findings with caution. The observed improvements in user experience, as reflected in survey responses, suggest a correlation between the enhanced process and better learning experiences. However, it is not possible to definitively establish causation based solely on this study’s data (Saarela, 2024). Other variables, such as user familiarity with the platform, changes in external educational resources, or individual learning preferences, could also contribute to the observed outcomes.

Additionally, the timing of the data collection could coincide with broader educational trends or seasonal variations in user engagement that might have influenced the results. To provide a more balanced interpretation, future research could include control groups or longitudinal studies to assess the consistency of the impact over time and isolate the effects of the re-engineered process more conclusively.

By acknowledging these potential confounding factors, we present a more nuanced interpretation of the findings that strengthens the credibility of our conclusions and invites further inquiry into related influences on user learning outcomes.

In RQ1, we focused on the design of the current localization process of the Khan Academy Azerbaijan team. At some points, the stakeholders mentioned opposite comments about the performance of the tasks.

However, at last, all of them agreed with the last process design. All the information collected from the interviews helped us to detect the bottlenecks. The current process contained similar subprocesses of the research by Vergidis et al. (2007). In that research, there are old and new models, and the oldest one follows the same processes as it was in the current localization process of Khan Academy into the Azerbaijani language. In addition to these similarities, in our research, the main differences in subprocesses emerged because of the specific activities such as localization through Crowdin and proofreading on Amara.

To find the bottlenecks, holding two analyses (issue register and flow) helped us to define which processes we needed to focus on for process re-engineering. We also considered the value-added, waste, and root cause analysis. However, since these analyses do not provide information about the impact of the issue in detail, we did not select them. Both simulation and queuing analysis were also considered. We did not choose the simulation though it is one of the most popular ones because of its design characteristics for the more extensive processes and organizations (Dumas et al., 2013). However, the localization of Khan Academy content into the Azerbaijani language consists of shorter processes compared to other corporations. Secondly, queuing analysis was not selected either because within the localization process, the stakeholders do not encounter certain queuing, and basically, they start working on the content whenever they finish the previous tasks. Last but not least, there was also the reason that we needed to hold the analysis for a shorter period so that we could have enough time to re-engineer and analyze the re-engineered process. Compared to queuing and simulation analysis, the flow analysis is more straightforward. Therefore, it can be conducted within a short period of time. It also gives information about cycle time which is the main factor we were looking for in this analysis.

In RQ2, we concentrated on the re-engineering of the process and the direct implementation of this re-engineered process. We re-engineered the process based on the process analysis and stakeholders’ proposals, and all stakeholders agreed with the updated localization process. After this, stakeholders localized another content, and before starting the localization process, we already expected to decrease the duration by 2 days. With the integration of the content specialists and quality controllers, the re-engineered process followed a similar update pathway as it was in the research carried out by Vergidis et al. (2007). Furthermore, there were different points between our research and the research by Vergidis et al. (2007). For instance, in that research, it was expected that content creators could move back and ask translators to retranslate the content. Nevertheless, in the localization process that we focused on in this research, all the subprocesses happen to be like sequences. It signifies that if the translator makes a mistake, it will be corrected by either proofreader or quality controller. We also analyzed the interviews held, particularly for getting the stakeholders’ proposals about process re-engineering. We could not implement the six proposals, and the main reasons for this were time, finances, and human resources limitations.

However, it would be quite possible to update some subprocesses if there were no such constraints. As mentioned by Melaõ and Pidd (2000), holding more than three process analyses may be time-consuming.

However, being able to carry out both quantitative and qualitative process analyses could explain different bottlenecks as was the case in our research.

Last but not least, in RQ3, we measured the impact of the re-engineered localization process from the learners’ perspectives. In these surveys, we observed positive changes in the responses of people. The survey also showed some points that we were not searching for in the beginning. For example, it depicted how the source of problems changed after this re-engineered process. Moreover, it also gave insights into the team’s future roadmap, such as the importance of focusing on the Mathematics, and Computer Science teams. While analyzing the survey results, we found that the users want to see more Mathematics content on the platform. It helped us to ensure our decision that the localization process re-engineering of the Mathematics content was a successful selection.

Our findings align with recent literature on educational content localization. Similar to Al-Hunaiyyan et al. (2021), we observed improved user engagement after implementing culturally-adapted content. Our results on translation quality impact support Guo et al.’s (2020) findings on Chinese localization efforts.

Additionally, our findings on process optimization align with Sun et al.’s (2022) work on efficient localization workflows, while reinforcing Xie and Rice’s (2021) emphasis on maintaining content accuracy during localization.

The research by Cheng (2005) and Bentley et al. (2005) emphasized the potential positive impact of the localized international content in the local language. Therefore, it is essential to ensure that the localization process re-engineering also brings advancements in the quality of localized content. Hereby, in this research, we reached this goal based on the responses of the platform users.


5.1 Limitations

We defined two main points that threaten the research’s validity: selecting subjects, and data collection both in the interviews and surveys.

In this research, we concentrated on the localization process of the Khan Academy Mathematics subject into the Azerbaijani language. The implementation of this re-engineered localization process for another platform or the subject can be subject to bias. Hereby, it is worth mentioning that the research findings are not generalizable beyond the context of this study. In some cases, the localization re-engineering conducted in the research can be applicable, or quite similar steps can be followed if they possess the same conditions (localizing Mathematics subject, translating into Latin script).

In the interviews and workshops, the collected responses can be subject to bias because, in this kind of research, it is anticipated that the interviewees may answer questions that could damage the quality unintentionally. Because stakeholders also responded based on their perspectives which are inevitably subjective and can be subject to bias. Additionally, workshops also induce bias because people react differently when they are in a group. To mitigate the bias in the workshops, we conducted the interviews along with the workshops to collect the feedback of respondents individually or in small groups. We also organized workshops and interviews in a semi-structured format to adjust the flow based on the responses.

Moreover, we also held one interview per one (maximum three) stakeholder. It helped us to understand the answers of each stakeholder in detail.

One notable limitation is the sample size of survey respondents. Although the surveys provided valuable insights, a larger and more diverse sample could improve the generalizability of the findings. Additionally, there is a risk of selection bias, as participants were primarily sourced from online communities and may not fully represent the broader population of Khan Academy users in Azerbaijan.

Cultural factors play a crucial role in shaping user experiences with localized content. The adaptation of educational materials to reflect local norms, idioms, and learning preferences can significantly affect user engagement and comprehension. While this study found positive user feedback post-localization, future research should delve deeper into how specific cultural nuances impact learning outcomes. Such an exploration would provide a richer understanding of how localization can be tailored to maximize its effectiveness across diverse cultural settings.




6 Conclusion

The localization of educational content creates opportunities for students who encounter challenges accessing world-class education for free. However, the localization process generally requires almost the same amount of time spent on creating the content. Because, while localizing the educational content many local factors are also taken into account which require additional effort. Within this framework, the importance of process re-engineering should be highlighted. Nowadays, educational organizations also commenced utilizing process re-engineering to accelerate their activities by keeping or improving the quality. Furthermore, educational content localization is one of the activities that can be improved by implementing the process of re-engineering to increase learners’ learning experience.

In this academic research, we focused on localization process re-engineering and its impact on the users’ learning experience. For this, we selected the localization process of Khan Academy into the Azerbaijani language. Having designed the current localization process, we focused on analyzing the bottlenecks both from qualitative (issue register analysis) and quantitative (flow analysis) perspectives. As a result, we found that the main bottlenecks were solving the daily problems of translators, checking the quality of the video, and misusing the localization tools. In the next step, we collected the potential changes to be made in the re-engineered process. Based on these changes, we redesigned the localization process, and stakeholders started localizing the selected content based on the redesigned localization process. When we compared the current and re-engineered processes, we found that by using the re-engineered localization process, we reduced the number of stakeholders (from thirteen to twelve), and the localization duration decreased by approximately 12 days. Last but not least, by organizing two surveys, we checked the difference in the learning experience of users. Here, we observed the positive changes in the users’ responses about the quality of the localized non-textual (i.e., pictures) materials and the adaptation of the learning materials to local culture.

From the perspective of future work, we defined that this research can be extended in two aspects:


(1)The localization process re-engineering research can be conducted in other subjects such as Chemistry, and Computer Science. In this research, we re-engineered the localization process for Mathematics, however, different subjects require various processes. For instance, in the localization of Computer Science content, it is essential to consider the localization of codes, but this is not even a topic to be considered in Mathematics. Thus, one of the future works can be done only focusing on Computer Science content localization.

(2)Additionally, this research can be elaborated by focusing on the localization in other languages such as Chinese, and Arabic. There are different grammar and lexical rules in each language, and it may change the localization process. For example, in some languages, such as Chinese, localization, and implementation in this language are more complicated than in other languages (Rao et al., 2017). Thus, as future work, the localization process of the same subject in other languages can be conducted.
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Footnotes

1      www.khanacademy.org

2      “As is” process refers to the current state of a business process as it currently exists and is being executed in an organization (Aguilar-Save’n, 2004).

3      “To be” business process defines the future state of a business process in an organization (Aguilar-Save’n, 2004).

4      The coding scheme can be accessed here: https://zenodo.org/record/4753755

5      https://zenodo.org/record/4761968

6      https://zenodo.org/record/4736540

7      https://zenodo.org/record/4762179
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