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Abstract  

Quality educational experiences for at-risk students in alternative schools demand the attention, 

energy, and resources necessary to overcome daily challenges and barriers to learning while 

facilitating the same standards valued in traditional school settings. Consequently, teachers must 

be equipped with the knowledge and abilities to address these challenges while providing 

productive educational experiences. This study examines the strategic efforts teachers situated in 

a fragile, at-risk community in Kenya, make in becoming reflective practitioners of engineering 

education. Uncertified and untrained teachers are among the most common to be engaged in 

these contexts. In this study, we contend that teachers, who lack formal qualifications, grapple 

with identifying effective teaching practices unless they become critically reflective 

practitioners. The context of this study is an alternative school called the Tumaini Innovation 

Center (TIC) located in Kenya, and it has shown evidence of success in engaging with an at-risk 

population (street youth). Evidence from prior research in this context indicates that the students 

view the teachers as role models, as facilitators of knowledge, and as “modern” when they use 

educational technology. These perceptions of students have emerged from students’ engagement 

in an integrated STEM curriculum that allows the teacher to practice a hands-on, technology-

integrated course focused on community transformations. 

 

In this study, we hypothesize that by engaging in critical self-reflection, the teachers develop 

insights into effective teaching practices and become self-reliant as well as resilient to the ever-

changing demands of this fragile community. Using data from weekly meetings among critical 

friends, teacher journals, conversations in a messaging app, and other supporting documents, this 

study examines how teachers in this fragile community leveraged reflective practice in an effort 

to transform their teaching and student learning. Analysis of data suggests that the teachers are 

increasingly becoming aware of their capacity to reflect-in-action and reflect-on-action. Through 

systematic reflection, the teachers, individually and collectively, have shown resilience to 

challenging and complex experiences delivering technical content through systematic reflection. 

Results from this study will contribute to knowledge on how to best support teachers of at-risk 

youth through reflective practice. 

 

Introduction  

Globally there is an increasing shortage of qualified teachers to meet the growing student 

population. Worldwide, over 25% of primary school teachers are uncertified (UNESCO, 2013). 
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In particular, Sub-Saharan Africa (SSA) currently faces a qualified teacher shortage of 17 million 

(UNESCO, 2016). Realizing the Sustainable Development Goals (SDG) for SSA hinges on the 

adequate supply of trained teachers (Junaid & Maka, 2015). Studies attribute this to numerous 

factors (IICBA, 2016; Lambert, 2004), in particular, scarce training programs (Education & 

International, 2012). The problem is exacerbated in STEM content areas; the World Bank 

explains, “The most important….interventions will be those concerned with equipping…teachers 

of STEM with knowledge competencies necessary to help learners” (Bethell, 2016. p.3). Poor 

quality of primary education and underperformance of students in SSA on STEM assessments 

correlate to low teacher preparation and lower priority for STEM disciplines at the tertiary level 

(Bethell, 2016; Lambert, 2004). Studies have shown that uncertified teachers lack not only 

content knowledge, but also pedagogical knowledge, and technological knowledge, particularly 

practices needed for STEM topics such as inquiry learning (Anney & Hume, 2014; Glassman, 

Naidoo, Wood, Helmore, & O’Gara, 2007). Thus, there is a critical need for effective alternative 

training.  

 

Street Youth and Engineering Teachers 

UNESCO Institute for Statistics reports that one in five children is out-of-school (UNESCO, 

2016). Kenya alone is facing a crisis of a ballooning number of “street youth” (SY, children who 

work/sleep on the streets), with current estimates over 300,000 (UNICEF, 2001). These children 

are difficult to support in traditional Kenyan schools due to transience and taboos (Kaime-

Atterhög, 2012). Transience, lack of a sense of belonging, and social stigma inhibit their learning 

or force students to leave school entirely (Murphy & Tobin, 2011). Clearly, there is a critical 

need for effective schools that empower SY and realize their creative potential. Informal learning 

spaces may be uniquely suited to provide crucial support and bridge school and/or work 

opportunities for unaccompanied youth; in particular, informal learning spaces that empower 

youth to solve problems themselves may provide them with the skills that they miss in formal 

schools (Ouma, 2004). Early results from an exisiting program show that an integrated 

engineering course focused on a community-based problem can catalyze high levels of learner 

engagement, meaning, and agency (Radhakrishnan & DeBoer, 2016).  To meet the demands of 

an engineering design-based course, teachers must be skilled in understanding students’ needs, 

design inclusive student-centered classrooms, utilize the potential of technology, and facilitate 

active classrooms are key requirements. Hence, helping teachers meet these demands while 

encouraging and sustaining student engagement are vital to building this fragile community of 

practice. 

 

Purpose of the study 

The purpose of this study is to examine the different ways three teachers, learning to teach 

engineering in an alternative school in Western Kenya, utilize reflective practice to improve their 

understanding of their practice, their students, and the community at large.  

 

In this study, systematic reflection acts as the first step towards encouraging the teachers to 

become aware of their practices and thereby preserve their individuality as a teacher. The 

journey of these three teachers in a low-resource context, collaboratively working towards 

developing necessary skills to teach engineering, provides a unique research opportunity to 

understand their process of development. It is our hypothesis that if teachers, who participate in 

this study, can critically examine the challenges in their practice and the course design, they will 
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demonstrate the capacity to become reflective practitioners and further improve their teaching 

and learning of the engineering course. We posit the following research question: How do the 

teachers leverage reflection and associated strategies deployed to achieve the goal of 

improving their practice?   

 

 

 

Reflective Practitioner 

Reflection in teaching describes practices ranging from analyzing a single aspect of a lesson to 

considering the ethical, social and political implications of teaching practice (Cole & Knowles, 

2000; Dewey, 1938; Larrivee, 2008b; Liston & Zeichner, 1990, 2013; Schön, 1983). Practice 

refers to one’s repertoire of knowledge, dispositions, skills, and behaviors (Larrivee, 2008b). The 

term reflective practice refers to the on-the-job performance resulting from using a reflective 

process for daily decision-making and problem-solving (Larrivee, 2008b; Schön, 1983). This 

wide range of meanings makes it difficult to decipher research findings and has led to attempts to 

define different types of reflection. References to numerous levels, stages, dimensions, or types 

of reflection are indicative that reflection is viewed as an incremental process (Larrivee, 2008a).  

In Dewey’s (1938) writings, he asserted that the capacity to reflect is initiated only after 

recognition of a problem or dilemma and the acceptance of uncertainty. The dissonance created 

in understanding that a problem exists engages the reflective thinker to become an active 

inquirer, involved both in the critique of current conclusions and the generation of new 

hypotheses. According to Dewey (1933), reflective thinking requires continual evaluation of 

beliefs, assumptions, and hypotheses against existing data, and against other plausible 

interpretations of the data.  

 

Schön distinguished between reflection in action, or simultaneous with action, and reflection on 

action, looking back on and learning from experience or action. He posited that it may be too 

challenging to reflect at the moment given the multiple demands teachers juggle and that 

reflection often requires a perspective of a ‘meta-position.’ For instance, focusing attention on 

completing a lesson may distract from paying attention to the way a teacher interacts with 

students (Feldman, Altrichter, Posch, & Somekh, 2013). From this literature, it is evident that for 

teachers to be an empowered, informed-decision maker reflective practice plays a crucial role. 

Capobianco and Feldman (2006) suggest teacher action research as a potential pathway to 

becoming a reflective practitioner. Therefore, we chose action research to guide teachers at the 

alternative school in transforming into reflective practitioners.   

 

Context 

The significance of this study hinges upon the context of the study. In this study, we attempt to 

capture the efforts of three teacher’s attempts at becoming reflective practitioners at an 

alternative school in a low-resource environment on teaching a challenging engineering course.  

The alternative school is located in Eldoret, a fast-growing industrial city in Western Kenya. 

What follows is a description of the context of the school setting, the nature of the environment, 

the on-going program, and more importantly, the teacher participants and stakeholders involved 

in this action research study. 

 

Alternative school 



4 
 

The alternative school started as a drop-in center for street children in the community of Eldoret 

town. There are an estimated 3000 street children in Eldoret and 250,000-300,000 in Kenya 

(Kipyegon, Nyachwaya, & Okirigiti, 2015). While on the streets, the children become vulnerable 

to drug addiction, prostitution, and violence inflicted by law enforcement, members of the 

community, and peer networks (Ennew, 2003). Street children are most concentrated in major 

cities in low and middle-income countries (LMIC) where there is little social support and 

programs for the poor are often dependent on NGOs and charity (Epstein, 1996). A former 

private school English teacher and a doctor from Indiana University while on his residential 

practice, co-founded the organization called Tumaini Children Drop-in Center. The center 

continued to function as a drop-in center from 2010 to 2014 working with thousands of street 

youth. In the drop-in center, the children were provided a safe shelter during the day, food, and 

temporary educational opportunities 

to prepare and support their 

reintegration into the traditional 

Kenyan education system. Through 

participatory efforts of the co-

founders and center children, the 

model of the drop-in center was 

stopped and was replaced by a small-

scale, focused educational center 

called Tumaini Innovation Center 

(see Figure 1).  

 

The innovation center model was 

devised with the motivation to 

provide a sustainable longer-term 

intervention that will assist the youth 

with a career of the future. With this 

model, the center focused on four specific areas of development with the mission to enable street 

youth to be productive members of the society through innovative education and training (See 

Figure 1). The center has since operated as a school that provides basic content required in the 

formal primary and secondary education system. Some of the subjects covered include English, 

KiSwahili, Science, Mathematics, Social Science, and Religion. The students range in age from 

11-18 years. In addition to the basic education, the school supplements skill development 

programs to feed their innovation center approach. As part of the skill-based education program, 

the center currently offers two focused skill development programs in agriculture and 

engineering.  

 

Engineering skills program and the Tumaini-Tech Project 

The goal of the engineering skills program is to co-create a program that enables former “street 

youth” in Eldoret, Kenya to develop engineering skills and problem-solving processes and then 

apply these skills to local development challenges in their community. Program collaborators 

have created an interactive, flipped classroom structure that combined existing open content to 

develop a foundational curriculum for basic engineering knowledge, skills, and attitudes. The 

engineering curriculum utilizes “authentic problem” solving context such as lack of reliable 

energy source in the community. The curriculum benefits from using an Active, Blended, and 

Figure 1: Tumaini Innovation Center Program Model  
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Collaborative (ABC) model to meet the needs of the students (Radhakrishnan & DeBoer, 2016). 

As part of the blended format of the course, tablet technology is used as an access tool to deliver 

customized and contextualized educational content. The teachers and students have little to no 

prior experience in using technology for teaching and learning. Prior experience with working 

with the teachers revealed that the teachers’ roles as language translators and course ambassadors 

shifted to a more engaged role as a guide and facilitator in the course (Radhakrishnan & DeBoer, 

2018). 

 

The Teacher Participants 

The three teachers in the study are Ellie, Sandra, and William (pseudonyms are used to provide 

anonymity of the participants). Ellie and Sandra joined as course instructors after six months 

from the start of the curriculum. William initially took a secondary role as a course instructor. 

The lead instructor appointed initially for this course quit his role with TIC after four months. 

Ellie, Sandra, and William became lead teachers based on increased student enrollment at the 

center.  During this study, the course was conducted on multiple days of the week, and therefore, 

the three teachers shared primary responsibilities and split their schedules.  

 

Ellie 

Ellie joined Tumaini as a volunteering intern during the latter year of her education in Early 

Childhood Development and has continued to serve as a teacher for the past two years. Among 

the three teachers, Ellie is the only one who had a formal background in education and prior 

teaching experience. Ellie, when she started to work at Tumaini, initiated and continues to teach 

literacy courses (English and Kiswahili) for all grades of students. Because of her arduous work 

and achievements, Ellie was inducted as a full-time employee and appointed as the head teacher 

in 2017. Ellie became the primary engineering instructor for nine new students who came into 

the center in 2017. This group of students was referred to as the junior class. William and Sandra 

became the primary instructors for the senior class of eleven students. 

 

Sandra 

During the course of the study, Sandra was working on her bachelor’s degree in economics at a 

local university. Sandra joined Tumaini as an intern. Sandra was inducted as a full-time 

employee in the year 2017. Sandra also served as the human resource manager, fundraising 

coordinator, accountant, and farm manager at Tumaini.  Sandra continues to teach both general 

and skill-based education. She instructs classes on science, mathematics for both juniors, and 

senior classes as well as the engineering course for the senior class. She collaborated with 

William in teaching for the senior class.  

 

William 

During the course of the study, William served as the senior staff member of Tumaini. William 

started as a volunteer teacher and social worker for Tumaini. Due to his dedication and desire to 

make an impact in the life of the street youth, he was promoted to a full-time social worker and 

teacher in 2017. During this study, William taught science, social studies, and engineering 

classes. He collaborated with Sandra on planning and instructing the engineering classes for the 

senior students.  
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All the three teachers came from low-to-middle income families and expressed their financial 

struggles on multiple occasions during informal conversations. However, the nature of the job, 

the impact they can make in the lives of the street youth has continued to be the motivation in 

serving their roles currently.  

 

 

Methodology 

Action research, whereby teachers isolate a problem and undertake a reflective cyclical process 

of finding solutions to it (Carr & Kemmis, 2003) was an appropriate methodology for this study 

for several reasons. First, the very nature of action research as a tool to prompt reflection allows 

for questions of challenges in understanding and delivering complex technical content. Second, 

as a data-collection method, the journal-keeping aspect provides a useful way to understand 

teachers’ reflective processes. Third, the approach provides a fulfilling combination of being able 

to research while hopefully providing an opportunity for teachers to improve their practice.  

 

Definitions  

I summarize the characteristics of action research as follows (see Table 1):  

 

Table 1. Characteristics of action research  

 
Characteristics of action research Citation 

A process whereby problems are studied scientifically to evaluate, improve and 

better direct decision-making and practice 

(Corey, 1953) 

 

Bridges the gap between research and practice (Somekh, 1995)  

 

A more systematic, careful and disciplined way to observe and enquire with the 

aim to improve practice 

(Kemmis, McTaggart, & 

Nixon, 2013)  

 

A self-reflective inquiry whose end is greater social justice through the improved 

understanding of practice 

(Carr & Kemmis, 2003)  

 

Should also contribute to a theory of education that is more reflective (Stenhouse, 1980) 

 

Differs from many other types of research in that the focus is on the doing by 

people not on people 

(McNiff & Whitehead, 2011) 

 

There is a variety of beliefs as to the aims of action research, ranging from simple problem-

solving to improved self-reflection with a higher aim of achieving social justice. Whitehead 

(1985) and Stenhouse (1975) both argue the value of action research to the individual teacher (in 

Cohen, Manion, & Morrison, 2002) is encouraging him or her to observe, reflect on and solve 

individual problems in the classroom. Therefore, the teachers who participated in this study used 

the strategies disseminated to them on reflective practice as a first order action research cycle to 

plan, act, observe, and reflect (Elliot, 1991; Stenhouse, 1975). Alternatively, I was analyzing the 

experience of teachers, thereby conducting a second-order inquiry as termed by Elliott (1991).  

 

Data Collection 

The study began with a 6-hour kick-off workshop. The kick-off workshop assisted in the 

formation of the community of practice, setting up the expectation, guidelines, and the central 

theme for this collaborative group. Dhinesh (first author) introduced the teachers to the model of 

action research cycle (Carr & Kemmis, 2003) and discussed potential strategies that are relevant 
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to the context and the CoP. The artifacts produced from these workshops served as guidelines 

although was not an instrument for data collection. The strategies employed over time became 

the data sources for my investigation (See Figure 3). This variety of data collection sources 

allowed me to gather extensive qualitative data and provided opportunities through guided and 

unguided reflection.  

 

 
Figure 3*: Timeline of reflective practice strategies employed 
*Note the size of different shapes indicates the participation of more than one individual. 

 

Journals 

Notebooks were intended to provoke reflection on the teachers’ experiences before, during, after 

class sessions. The teachers used the double entry (Feldman et al., 2013, pp.24) format of 

reflection for their pre-and post-class reflections. A total of 4 journal entries were completed by 

each teacher for a total of 12 journal entries. For the last scheduled journal entry, I provided the 

teachers with three prompts to reflect on their complete experience. They were:  

 

1.) Describe three things that you have learned about teaching engineering, how did you 

come to learn about them and why it is important.  

2.) Explain two things that have surprised you about yourself and your teaching while going 

through the strategies  

3.) Identify one thing that is still a challenge for you in teaching engineering, and why it 

remains a challenge 

 

Critical Friends Meeting  

Critical friends’ meetings included the meeting of the three teachers and Dhinesh and were 

organized by Dhinesh. We participated in five critical meetings weekly where we debriefed 

about the teachers’ weekly journal responses, engaged in detailed conversations about individual 

teacher experiences in the class, and planned for subsequent weeks. This allowed the chance to 

explore further and understand each teacher’s decision-making and associated classroom 

challenges.  

 

WhatsApp conversation  

WhatsApp, a texting app, was used to serve as the platform for the continuous engagement and 

as a virtual CoP tool. A group was formed in the app to allow the teachers and the Dhinesh 

communicate in real time throughout the course of the study.  

  

Interviews  
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Individual semi-structured interviews (45 minutes in length) were conducted with the three 

teachers after the final week of the program. The interviews aimed to gather more information 

about the teachers’ experiences with teaching engineering, their experiences with building a CoP, 

and their insight into learning from their reflections.  

 

Data analysis 

Data were analyzed using thematic analysis. Braun and Clarke (2006) define thematic analysis as 

“a method for identifying, analyzing, and reporting patterns (themes) within data (p.79).” 

At each stage of analysis, the data were coded using the following process. First, in the process 

of “open coding,” a code was assigned to a unit of analysis defined as a word, phrase, or 

sentence (Saldaña, 2015). For example, “Leveraged Reflective Practice (RP)” labeled the 

participant’s reference to discussing the utilization of reflection into their practice, “Expressed 

benefits” labeled the participant’s reference to the gained outcomes by engaging in RP. These 

codes were then analyzed and grouped into common trends that later merged to form assertions. 

The assertions were confirmed across multiple data sources.  

 

Integrating action research 

In order to integrate action research in this community, the teachers and Dhinesh followed three 

key strategies.  

 

1.) Formulating a central theme for the group 

2.) Establishing regular meeting expectations, and  

3.) Providing multiple means of communication (face-to-face, and virtual) 

 

Central Theme 

As mentioned in the data collection, the first kick-off workshop was used to formulate and 

establish a central theme. The central theme was identified as a strategy to allow equality of 

interest for every participant while also as a group (Capobianco, 2002). The central theme for the 

group was identified as “Improvement in practice.” The improvement in practice was valued 

both from an individual perspective and as a group. For example, Ellie wanted to improve her 

practice in engineering both as an engineering teacher and learner, while the whole group wanted 

to improve its practice in designing and operationalizing the engineering program in the school. 

The central theme served as a guide during all the conversations, reflections, and action steps to 

check and evaluate if the input and output are focused towards improvement in practice.   

 

Regular meetings  

To ensure consistency regarding continuing the cycle of action research, we established regular 

meeting expectations. Participatory design of systems and structures was identified during the 

first kick-off workshop and was implemented throughout the program. This included fixing 

regular meetings, planning the logistics, and devising clear agenda for each meeting. We agreed 

to have a weekly one-hour call for five weeks. These meetings served as the critical friends 

meeting and allowed us to engage in dialogues that facilitated the journey towards the 

established goal.  

 

Means of communication 
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Our third strategy was to provide multiple means of communication that allowed for rich and 

timely discussions. The teachers met face-to-face multiple times during the week and had both 

informal and formal conversations regarding the course, the project, and developments. They 

often shared with each other the status and developments from each of their teachings and also 

gained support from each other. The teachers and Dhinesh communicated daily through 

WhatsApp group and sometimes through individual chats in the group where the teachers 

updated on the events, shared photographs of their sessions and discussed them.  

 

Results and Discussion 

From the analysis, two categories of assertions emerged. The first category of assertions were 

descriptive patterns exhibited by the individual teachers, and the second category of assertions 

were patterns across the teachers as a group. The assertions are summarized in Table 2. What 

follows is a descriptive account of individual and group assertions.  

 

Table 2. Categories and Assertions. 
Assertions from individual teachers 

Assertion # Ellie Sandra William 

Assertion 1 Positive mechanism for 

navigating the teaching of 

new content 

An accountability tool Model that assists in 

advance preparation for 

classes 

Assertion 2 Process of analyzing and 

validating a teacher’s 

pedagogical actions 

Tool towards improving 

understanding about 

students 

Method that increased 

attention on students 

Assertions from the group 

Assertion 3 Collaboration was a major benefit to planning, teaching, and sustaining 

improvements 

Assertion 4 Observing others teaching improved their reflective practices, and instructional 

ability 

 

Assertions from individual teachers 

 

Ellie - Assertion #1: Reflection as a positive mechanism for navigating the teaching of new 

content  

 

Ellie, a certified teacher, expressed a strong interest in learning engineering content and 

delivering it to her students. Yet, she experienced different challenges while adapting to the 

engineering content. Despite these challenges, Ellie thought reflection provided her a sense of 

structure for planning and conducting her classes. In an interview, Ellie stated the following: 

 

I never imagined that I can teach engineering courses. It is an achievement, and 

especially with the group that we created, the WhatsApp group, and the journaling. I 

never imagined I can do journaling that can guide me to do classes. So, it has been so 
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productive for the past two months, because each time that I get to do something that I 

don't understand, I just go back to anything that I've written down, anything that we've 

discussed in the group, and it gives me guidelines. So it has been quite a nice run. 

(Interview, April, 2018) 

 

Here, Ellie finds a sense of direction and guidance from her critical friends and the associated 

activities of journaling and discussion. In one of journal entries, Ellie wrote:  

 

Inform the senior students about coaching the junior class and the goals that are 

supposed to be achieved. So they will know how to manage and teach others. Allow the 

students to present what they understood during my lessons. Allow the class to be 

interactive and welcome new ideas. (Journal 2, February, 2018) 

 

Ellie’s journal entry serves a constant reminder of instructional strategies she wants to employ in 

future lessons. Additional journal entries also captured Ellie’s unexpected excitement with 

teaching engineering. Here Ellie states:   
 

Am surprised on how I came to understand and be interested in engineering something 

that was never in my mind since childhood. I still can’t believe that I can teach 

engineering lessons and examine the students on the same area. I always get surprised on 

how I come out of a successful engineering class. (Journal 4, April, 2018) 

 

Ellie - Assertion #2: Reflection as a process of analyzing and validating a teacher’s pedagogical 

actions 

 

During the final interview, Ellie described reflection as a means of validating her efforts as a 

teacher. She said: 

 

Personally, I understand reflection as one process of my soft skills on teaching, and also 

one process of making sure that what I'm doing is correct. Because reflection, possibly, 

according to me it means that going through what you teach, and being able to see if you 

achieved, and being able to see if people got what you wanted to pass, if they got the 

right message that you wanted. (Interview, April, 2018) 

 

She also described reflection as a way to analyze experiences in the classroom and take 

corrective actions. Reflection allowed her to view improvements to her teaching as an iterative 

process. In the final interview she mentioned: 

 

…..when I feel I'm unsatisfied, I need to reflect back what I did and how I did it. And then 

after reflecting what I did and how I did it, I realized I can change or I can make a slight 

change, after consulting or after even thinking so much about it. And then after changing 

it, I realized it's helping me and things are becoming much better. So that's how it has 

helped me improve my teaching. What I did when I started doing the reflection is not 

what I did the second time I did another reflection. (Interview, April, 2018) 
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The process of improvement through reflection was also evident during her conversations in 

WhatsApp. Immediately following a class, she discussed her reactions with Dhinesh. 

  

Ellie:  The class was full of challenges though it was very interactive.  I strained 

and spent a lot of time to cover little. I was stuck🙄.  

Dhinesh:  Can I ask follow-up questions? 

Ellie:   Sure 

Dhinesh:  You said the class was full of challenges. Can you say more? What were 

they? 

Ellie:  I strained using one source...  My phone and the tablets we're unable to 

download the module.... I also took a lot of time to take it round explaining 

to students. I combined two classes it was very crowded. (WhatsApp, 

March, 2018) 

 

Dhinesh and Ellie discussed potential solutions for the technological challenge and how to 

handle crowded classrooms. Ellie continued to reflect and made changes in her following class 

sessions by involving the students in groups instead of one large crowded classroom. After one 

of the classes, Ellie said in WhatsApp: 

 

Ellie:  I learned that it's easy to handle a class when they are in groups.  They 

easy completed the tasks since all groups wanted to appear as the best 

team 

Esther:  Grouping was balanced and they all participated 

Dhinesh:  That's great! Yes, teams can be a very effective teaching method. 

Ellie:  Yes. Though they cannot be by their own they will turn the class to a fairy 

tale. (WhatsApp, April, 2018) 

 

 

Sandra – Assertion #1: Reflection as an accountability tool to improve practice 

 

Sandra found that journaling and meeting with critical friends allowed her and her peers to be 

more accountable for their pedagogical actions as well as how they made meaning of their 

actions. During the interview she said, 

 

…the greatest challenge that I had last year, I felt like.,… as teachers, we were not really 

empowered. And that's why during the training that you had, we were talking about 

having an accountability…for that to happen, we needed more information and also some 

motivation to help us…But with the new journaling, and being accountable to each other, 

and asking the questions that are supposed to be asked, and having the expectations, and 

are trying to do your level best with the expectations not only for the group, but also for 

the expectations that you have for yourself in that class has been something that has 

challenged me in a positive way to even do in my class work…. I think it is something that 

all of us should be doing every single day. Like, we should have a journal for reflecting 

on how effective, or what you have done today. (Interview, April, 2018) 
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Here Sandra described how journaling established accountability among her colleagues. 

According to Sandra, when one teacher posted his/her reflection, it encouraged the others to do 

so as well. 

 

Sandra - Assertion #2: Reflection as a tool towards improving understanding about students   

 

For Sandra, reflection served as a way to uncover her interest in meeting the needs of all her 

students. In the following vignette, Sandra describes her interest in better understanding her 

students and their instructional needs and the importance of being prepared to respond to their 

questions.   

 

…it's understanding the students that you have in your class. So, you should be able... to 

relate with all your students at different levels, because all of them are different. They 

have different personalities. So, how you convey a message to them, they will take it 

differently. So for me, one of the things that I have learned, especially with this simple 

engineering, because you find, like, how I will explain a concept to Kiprop (pseudonym of 

the senior most student in class) is not how I am going to explain it to Ngige (pseudonym 

of the junior most student in class). 

 

And for me to be able to ... explaining that concept to both of them, for both of them to 

understand, I have to know that this ... When I say this, he might get it, or he might not 

get it. But when I say this, they both understand it. You have to have that connection with 

the students to understand who exactly is ... let me say, your audience, per se 

…You have to prepare well for the class. (Interview, April, 2018) 

 

William – Assertion #1: Reflective practice as an approach that assists in advance preparation 

for classes  

 

William as an inexperienced teacher, expressed the benefit of doing journal entries as an 

effective approach or means of preparing for his classes. With engineering content, he felt the 

need to be prepared and journaling allowed him the opportunity to do so. During his final 

interview he conveyed, 

 

About journaling, before you enter the class you have to write the expectations and 

action steps. you read and then you understand and then you can imagine how the class 

will be the expectation [for the class] if you do like this and this. I think that journaling 

was helpful before you enter class you have to do some .....For something like a schedule 

or when you require something before the class even if it is like a vocabulary words that 

you don’t understand, then you can find out because you plan. Journaling was helping to 

... you can reflect yourself back. Even reflection after class you can reflect how was your 

class. (Interview, April, 2018) 

 

When unprepared for a class, William described his confidence as low. Reflecting on that led 

him to take corrective action and become prepared ahead of teaching time. In his journal entry he 

alluded: 
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I have realized that to improve in teaching especially engineering, one needs to gather 

adequate information as possible and research for it. I found to be challenging in having 

a shallow or inadequate information because it will affect my confidence in delivering 

information to students. Thus, I concluded in having variety of information before class 

with me will be much helpful. (Journal, April, 2018). 

 

He also described the benefit of planning ahead of time in one of his journal entries saying,  

 

All the students actively participated in answering questions. Thus, the planning yield(s) 

a good result which is really good. (Journal, March, 2018) 

 

William – Assertion #2: Reflection as a tool that improves understanding of one’s practice  

 

William utilized reflection as a tool to help develop understanding of his own pedagogical 

choices. Similar to Ellie, William experienced reflection as a means of making changes in his 

teaching and validate those changes. During the final interview, William stated the following: 

 

Let us say I taught today or maybe like yesterday and we have another class on Tuesday. 

So today (on Tuesday), before we start the lesson I ask the students, ‘What did you learn 

yesterday?’, so that I can reflect how if the students do they really understand, or they 

didn't? If they understand, I can know that they have some ability, they did understand. If 

I say much of the answer, then I can say they didn't understand clearly, but if they're 

accepting anything I say then they didn't understand so much. In a class there will be fast 

and slow learners. So I will know the difference. As a teacher I have to do a quick 

recovery about that content so that they can understand…So each day when I will teach 

they will be attentive together. I ask them before this class is over I have to ask, so the 

students will know that the teacher will come today and ask. So that is a way of 

improving my technique in class as a teacher. So, with reflection I really helped them to 

start that and know about the previous lessons. Yeah. You know, as a teacher if you find 

that the student is not answering in your question, you will question yourself why. So, it 

was really to refer that before you go to the next lesson. Because, you will be able to 

provide a better answer for that.  (Interview, April, 2018) 

 

Assertions from the group 

 

Assertion #3: Collaboration is a major benefit to planning, teaching, and sustaining 

improvements 

 

The second category of assertion resulted from common data points across the data sources of all 

three teachers. Collaboration was identified as a major benefit towards planning, teaching, and 

sustaining the improvements realized by the group. For example, William during the final 

interview said, 

 

For the last three months, I think it has been really, really helpful to me, especially but 

especially working as a team and ensuring that every student, especially the calculation 

in the last three months they are having a lot of calculation.] It was really important for 
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me to work together with my colleagues because we were working in groups. I really like 

because we were working as a team. Every teacher may be in a certain every group, so it 

really gives me to transfer that experience, even to my class and the team in class. So, it 

was really, actually good for me. (Interview, April, 2018) 

 

Here William noted that beyond the benefits of teaching, the student teams in classes benefit 

when the teachers collaborate and co-facilitate class sessions.  He went on to say: 

 

I think that for this year, we've our team along, especially after you come, you introduce 

us about the journaling. We are having a conversation together, the three of us between 

me, Sandra, and Ellie .. So I was helping Sandra to facilitate a project and helping them 

(students). so in any part of  it if I'm having a  difficulty in other areas, Sandra will help 

me. So, if I am having a problem, or others having a problem, we will solve it together. 

So, if you are not having that team it would have not worked better. because that's not 

what is good for our students, so I think that working together as a team has really 

helped and it is starting to be helpful for also basic classes. So working together has 

made us strong. (Interview, April 20, 2018) 

 

Similarly, Sandra expressed the benefit of co-facilitating class session with Ellie conveying that, 

by being able to share the individual expertise the class becomes more effective.  

 

Having a teacher also in class helps, because the… it seemed easy having someone who 

understands what you are saying being in the same room before explaining it to others. 

So if, for example, I had an issue with translating something, and I know Ellie is there, 

and Ellie is a Swahili teacher, then she was able to help me convey that message to them 

in a way that they understood. (Interview, April, 2018) 

 

According to Sandra, the collaborative community of reflective practitioners allowed her to share 

her knowledge and expertise in math. She viewed reflection and collaboration as a productive 

space where teachers could share local resources and expertise as well as seek support. During 

the final interview Sandra said: 

 

…….getting to help the other teachers with the math(s) in the module classes, and also 

giving them a chance to know that everyone at every point can learn and actually 

understand some of the concepts that you are teaching and teach others. Because I saw 

that with Ellie, when we were doing the end. When I placed her in a group, and teaching 

her, and walking with her. Like, I would go back to the same point I said, understanding 

the people that you're teaching, and the people who are involved in your class, and 

getting to a point where she was saying that now she's comfortable enough to teach math. 

Because before, she used to tell me, "There is Math(s) in my module class. I am not 

comfortable in teaching that." But now, getting to a point where she says, "There's math, 

and I think I can do this, but I will need you to help me with one or two things." For me, it 

was a really great success for me. (Interview, April 2018) 

 
For Ellie, collaboration had challenges. She stated the following:  
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Sometimes, to be honest, we all need to get the best out of us. So sometimes we clash and 

even collide with each other, we exchange words, we get annoyed, we get frustrated, but 

we also still need to work together. So my experience is like we had a good teamwork, 

and we responded well to what we were supposed to do. And any time we felt like we 

were really going down, we felt like we need to be pulled up a bit, we managed it. (Ellie, 

Interview, April, 2018) 

 

 

Assertion #4: Observing others teaching improved their reflective practices, and instructional 

ability  

 

It was the first time all the three teachers had the experience of seeing each other teach. Sandra 

felt uncomfortable initially having other teachers in class, but when she was able to understand 

the benefit she was able to appreciate it and use them to her advantage.  

 

At first I was a bit hesitant about observing Ellie because I felt like it would draw the 

attention in class and also personally because I am a bit intimidated when I know 

someone is watching me so I tend to be hesitant however it turned out to be very 

successful and I enjoyed it. The class participation was great especially when Esther 

asked them about the other modules they had covered from module 23…it was one of my 

best classes that I have had in a long time, where we divided the boys to different groups, 

the teachers included, and were solving a question.  because, number one, not only did 

we have the full participation of the boys, but we also had the teachers also participating, 

also having ... knowing that there's another teacher in your class and you're teaching 

them, it's made, also, me aware of what I was teaching.... At a point when you ask a 

question, there is someone else in the room who can also answer the question. So, it was 

really great for me. I think that was one of the best classes I have ever had ... been to. 

(Sandra, Interview, April, 2018) 

 

Similar to Sandra, William conveyed in his interview that having another teacher in the 

classroom comforts him and helps him learn more about teaching based on feedback shared.  

 

Because when the teacher is behind you, observing you, he can add you something. He 

can help. Like it's really sharing information together or can help say “you could do this 

or do that”. so it can give you one solution. It's really embracing that opportunity for that 

do something. Maybe I can apply to try to do how he does that or even to teach. It can 

help me to do more. It’s about sharing in teaching. (Wesley, Interview, April, 2018) 

 

Ellie was challenged with the complexity of the lessons within the course. For example, 

calculations were perceived by Ellie as a complex and difficult area to teach. She admittedly 

feared potential embarrassment in front of her students if she made any mistakes in her teaching. 

By reflecting on and observing Sandra’s class session, her perception of teaching calculations 

changed and consequently increased her confidence in teaching it. During her interview, she 

described the following:  
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When thinking about myself, I realized I had not assisted them (students) because I have 

left like three activities, and I haven't been genuine to them. So I decided to lower my 

pride and attend a class like a student, and I joined Sandra's class. She was teaching 

calculations. And she taught only one calculation that was among the three activities that 

I had left. So after she taught, and after I had gone through everything with the boys, and 

she even marked my journal (notebook) and see if I had done the calculations right, I 

realized that it's not that difficult, it's just a mentality. And then I tried solving the second 

one by own, without telling anyone, at my own time at home. I solved the second one, and 

I solved the third one. And it was like an achievement, for I felt like I can do it. 

(Interview, April, 2018) 

 

Reflection allowed Ellie to make her anxiety for teaching this particular content transparent and 

furthermore, take the productive actions of observing a colleague and learning from this 

colleague that she could indeed succeed at not only doing the calculations but teaching them as 

well. 

…When I attended Sally’s class, I found it more interesting, because I learned a new 

model of teaching, I learnt new skills, I learnt new things from how they approach 

everything. And they also learned a lot from me. I could give them tips that they never 

heard about in teaching. They gave me tips that they thought we should introduce them in 

teaching culture and it become very productive. So it was wonderful. It was quite an 

experience that could make anyone who doesn’t have any idea of teaching, learn through 

this…After that first observation class, we have been attending each other’s classes more 

frequent. Because we noticed that through that, we are able to shape each other, through 

that you can be able to rectify each other in a positive way, and through that, I can learn 

something that I may approach in next class and I didn’t have an idea of. (Interview, 

April, 2018) 

 

For Sandra too, observing Ellie’s class sessions has motivated her to learn more about teaching 

and improve her practice.  

 

I have learned teaching. Being a teacher. Ellie being a teacher has…and seeing how she 

teaches has really encouraged me to learn a few things from her about being a teacher, 

and how to get the boys to participate in class, and how to get them to remember some of 

the things. (Sandra, Interview, April, 2018) 

 

In one of her journal entries, Sandra also noted what she has learned about teaching engineering 

by also observing other teacher’s classes.  

 

Through observation in class, other teachers, and from students I have come to learn 

three things about teaching engineering. Teaching engineering is not based on 

assumptions of what you might know but rather facts on what can be proven, hence 

reading widely and researching the field is very important to teach. Two, theoretical and 

practical teaching of engineering go hand in hand to enhance understanding of students. 

Teaching engineering is two-sided i.e. both teacher and the students teach each other at 

some level. (Journal, Sally, April 5, 2018) 
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Conclusion and Implications 

 

The purpose of this study was to examine the different ways teachers of engineering engage in 

reflective practices as a means of improving their practice and their understanding of street youth 

students they worked with in a developing community of practice. Results from this study 

suggest that the teachers identified key benefits of engaging in reflective practice individually 

and collectively. From improving their understanding of the engineering content to enhancing 

their perspective of their students as learners, teachers in the study found reflective practice as an 

effective tool for learning to teach engineering. Collectively, teachers in this study identified 

collaboration as a signature feature to improving their personal engagement in reflective practice. 

Through collaboration, teachers in this study were able to observe one another teach the 

engineering content and learn from their observations and discussions of their lessons. For 

Dhinesh, applying action research principles at Tumaini has allowed him the opportunity to 

enhance his role from researcher to active member and participant insider. Consequently, he has 

gained insight into how teachers of Tumaini make meaning of their practice while mitigating the 

demands placed upon within this community of practice. Implications from the study suggest 

that reflective practice is a powerful mechanism that empowers teachers within a fragile 

community to actualize their teaching and learning of content, pedagogy, and students. 

Reflective practice may also merit opportunities for teachers to deconstruct and re-construct their 

understanding of teaching a new discipline, make meaning of how best to meet the needs of 

students at risk, and build a growing and prosperous community of practitioners.  

 

Results from this study suggest new lines of research. As the teachers engaged in reflective 

practice, it was clear that both individual teacher and school-based issues emerged. A new 

question may include the following: How do teachers navigate these individual and 

organizational differences as they participate in a collaborative action research? Another concern 

was the lack of knowledge teachers had when entering the study. Yet, as the teachers progressed 

through their lesson planning, instruction, and subsequent reflection on their practice, they began 

to develop this new knowledge. A question to pursue may include the following: How do 

uncertified teachers of former street youth develop content, pedagogical, and technological 

knowledge and integrate them together as TPCK when engaged in collaborative action research? 

Consequently, this knowledge construction may not happen without consequences and/or 

challenges. A final question to consider may include the following: What factors support and 

challenge the teachers in developing and practicing their technological pedagogical content 

knowledge as they design and implement authentic engineering activities? 
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