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How far do we go? Involving students as partners for 
redesigning teaching
Deesha Chadha a, Pavan Krishna Inguvab, Liem Bui Lea and Andreas Kogelbauera

aDepartment of Chemical Engineering, Imperial College London, London, UK; bDepartment of Chemical 
Engineering, MIT, Cambridge, Massachusetts, USA

ABSTRACT
Students as partners (SaP) is becoming an increasingly common 
notion in higher education , but we continue to grapple with 
questions around how to best involve our students with the work 
we do as educators. Queries around responsibility, accountability 
and trust are raised when considering SaP. Participatory action 
research is presented from an introductory chemistry module in 
chemical engineering, whereby students were actively involved as 
partners at various stages of the research, design and development 
of the module. The action research spanned a 2-year period, accom
modating 2 iterations of the module's development. The student 
partners actively participated in this process in 4 different ways: to 
set the research agenda (at the beginning), to create suitable for
mative assessment questions for their peers (ongoing), to manage 
other students in designing learning tools (as part of the second 
iteration), and to design and develop appropriate assessment. 
Some initial structuring was required to establish what the working 
relationship should look like, but the student partners engaged 
constructively with the process and added considerable value to 
reshaping the module. The end result was a more student-focused 
module, where the student partners had challenged the status quo, 
used their experiences constructively, and truly empathised with 
their peers.
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Introduction

Background

Students as partners (SaP) was introduced to a piece of action research, in which a core 
module taught on a degree programme in a higher education institution (HEI) was being 
redesigned. In introducing this work, it is useful to say something about the problematic 
nature of the module and how we intended to address this through participatory action 
research. Our first-year students on a chemical engineering degree are required to be 
competent at chemistry, and eventually use that chemistry in a chemical engineering 
context. Observation and on-going discussion suggest that our chemistry module (both 
content and delivery) fails to teach students how they can make appropriate use of the 
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subject, so needs to be reconceptualised. The focus of the action research centred on 
shifting the current approach taken to teaching (through the adoption of considered 
interactive pedagogy), to enable students to make sense of their experiences through 
activity and discussion, requiring them to critically examine their frame of reference with 
respect to their knowledge and understanding of chemistry (McGonigal 2005; Mezirow 
2006). Essentially, a step change was required by introducing socio-scientific and critical- 
reflective ways for students to learn and think about chemistry, whereby the possibilities 
connected to chemistry and the nature of knowledge itself is questioned (Sjöström and 
Talanquer 2014). The hope is that students create a different relationship with their prior 
knowledge that enables them to make critical sense of it in a professional context. For 
example, chemical engineers need to know what questions to ask when selecting the 
most appropriate buffer for a reaction, or where to position a pH probe in a chemical plant 
rather than determine pH values per se. A big-picture appreciation is required rather than 
the linear, atomistic one that students possess coming into university (Blair 2016). 
Difficulties arise though when considering the numbers of students involved, where 
every class size is approximately 150 students. Several techniques can be used to alleviate 
the obstacles involved in managing large cohorts, built around a negotiated rather than 
closed framework of teaching and include activities such as formative quizzes, think-pair- 
share exercises and class summaries (Brynjolfsson and McAfee 2014). Essentially, new 
educational models are needed that offer more self-initiated, exploratory and indepen
dent learning opportunities for students (Price 2010).

The work of Jack Mezirow on transformative learning was used as a basis to guide the 
type of output we wanted (Mezirow 1991, 1995, 2000; McGonigal 2005; Mezirow and 
Taylor 2009; Siddiqui and Adams 2013). Premise-reflection and independent-thought are 
key to this process of learning through meaning transformation (Kitchenham 2008). For 
this work, active learning (experiential and discursive) was used to facilitate this transfor
mation, based on the understanding that transformation does not always yield good, 
positive results, but instead is a slow, step-by-step process (Taylor and Cranton 2013). 
Activating events that expose limitations and discourse are among the necessary strate
gies for achieving transformative learning (Siddiqui and Adams 2013). As part of a novel 
approach, several active learning strategies were applied simultaneously to develop 
different habits of thinking (connecting key ideas, defining key terms, researching, con
textualising), in efforts to transform students’ understanding of chemistry for chemical 
engineering, while evaluating the effects of individual and combined interactive peda
gogies. The logistical details of the module are provided in Table 1.

Students as partners

As staff, we appreciate that by teaching the content, we are equally somewhat removed 
from the ways in which students assimilate information and learn; our knowledge of the 
subject would only take us so far. Our age and experience constrain our understanding, 
and therefore there is value in involving students in this process of participatory action 
research as partners (Matthews 2017). Students as partners (SaP) were used in supporting 
our work in redesigning the chemistry module. In this project, students were involved as 
partners in four different and distinct spaces as denoted from roles suggested by Healey, 
Flint, and Harrington (2016). A diagrammatic representation of their involvement is 
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provided as Figure 1, which highlights the action research process itself and where within 
that process SaP was utilised. Action research is denoted by the interactive pedagogies and 
the related processes (e.g. iteration, analysis of finds), while the points of inclusion and 
engagement with SaP within the action research is highlighted (dark green text boxes).

First iteration:

● Co-researcher

One of our final-year students partnered with us on this project as a co-researcher. This 
student was responsible for determining the principal research question (upon under
standing the purpose of the work), collecting and analysing data. Questionnaires for 
students to complete (that encouraged open-text comments) were designed, and the 
student conducted interviews with both the established and novice lecturer (to establish 
philosophy and strategy). Additionally, individual student interviews (two in total) were 
conducted to discuss engagement and impact. The co-researcher student carried out an 
initial analysis of the data (coding and categorising) and reported their initial findings.

● Co-creators

A small group of first year students were recruited to create multi-choice quiz (MCQ) 
questions for a gaming app. These students were provided with a small bursary and asked 
to use their notes and carry out some additional research to create questions for each 
topic that could be used to quickly test the knowledge and understanding levels of their 
peers. They were asked to help and support one another throughout this process and 
work as collaboratively as possible.

Second iteration:

● Co-creators

During the second iteration, first-year students were again recruited to create ques
tions for the app.

Table 1. Logistics of the chemistry module taught to chemical engineering undergraduates
Module requirement Logistics for chemistry module

Staff: 1 experienced senior lecturer (module convenor for 2018–19), 1 novice lecturer (module 
convenor for 2019–20) and 10 graduate teaching assistants (GTAs)

Year: 1st

Number of students: 150
Duration Terms 1 and 2
Delivery Mostly lectures and academic tutorials with a GTA
Changes as part of the 

curriculum review
Assessment 100% exam and 3 pieces of homework for additional 

bonus marks (current) → 80% exam and 1 piece of 
coursework accounting for 20% (2019/20)

Learning 
outcomes

Upon successful completion of this module, you will be able to: explain 
the main principles of chemistry, identify and apply a number of 
theories and concepts in chemistry to solve reactivity, apply these 
principles to chemical engineering problems, develop basic problem- 
solving skills in chemistry (2019/20)
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● Co-developers

During the second iteration, co-creators were managed by more senior students (two 
final-year students) to mitigate against possible power relationships developing and 
encourage greater creativity around question design. These co-developer students were 
effectively applying managerial skills in using their closer ties with younger peers to 
facilitate the development process.

During second iteration:

● Co-designer (of pedagogy)

A coursework component was introduced during the academic year, which was effec
tively designed by one of the graduate teaching assistants (GTA) who taught tutorial 
sessions for the module. This GTA was provided with a brief outline of the essential 
components of the coursework (for example there had to be a connection between 
engineering and chemistry, and students should not be able to copy entirely from one 
another). The GTA accordingly designed the coursework and an appropriate marking 
scheme.

Literature stipulates students gain valuable experience from active participation 
(Healey and Healey 2018) and on his occasion additional financial incentives were also 
in place for them to get involved through a small bursary (either from an institutional or 
departmental budget) for their participation. A few further considerations had to be 
borne in mind when engaging with students in this way. Trust plays a major role in this 
work (Matthews et al. 2018); we were keen to select students we felt could be trusted to 
work effectively with us. The students involved were not driving our initial vision 
(although contributed to it) but could be trusted to do the very best for their peers 
through this work. As these students were familiar with the module (having taken it 
themselves as students), their insights were invaluable, and they were privy to different 
types of conversations which students will not often have with staff. Power relationships 
prove interesting in work of this nature, as partnership does not necessarily mean equality 
in this space (Higgins et al. 2019). On a few occasions, we learnt more from the research 
process when there was a shift in power relationships from staff to student partners. 
When students are partners in research, the context in which they are involved matters as 
this affects the actual practice of engagement (Healey and Healy 2018). This makes 
generalisation near impossible, especially given that partnerships are unique and multi- 
dimensional. In our own example, students worked with other students (as collaborators 
and managers), as well as staff. Therefore, we are only at liberty to present our case in the 
hope that others can learn from it as we have learned from others.

Action research methodology

Given the importance of student partnerships, the central research question was: 
How effective is the utility of SaP in action research? In our particular context we were 
applying action research to modify the aforementioned chemistry module, with the 
specific intention to support student transformation. Action research was used to 
explore transformative change so that interventions could be trialled and reported 
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on, and through a process of trial-and-error and data collection and analysis (spiral 
process), it would be possible to make definitive changes supporting transformation 
in learning. Participatory action research was considered the best methodology to 
make the changes we were looking to (leading to transformative learning) as it 
encourages researchers and participants to work together to understand 
a problematic situation and make meaningful changes (Baum, McDougall, and 
Smith 2006). Based on Adelman’s critique of Lewin’s original stance on action 
research, we agree that the greater gains arise from ‘democratic participation rather 
than autocratic coercion’ (Adelman 1993, 7). Participatory action research has been 
used to good effect in developing aspects of curricula before now: to hear the critical 
voices of individuals (Nuttall Nason and Whitty 2007), to innovate and create some
thing new for participants (Capobianco et al. 2020) and to understand and explore 
reflective processes pedagogically (Simmons et al. 2021). Change can be planned, 
acted on, observed, reflected on, re-planned and so forth through action research 
(Kemmis 2006). Participatory action research in curriculum design in particular 
enhances the research experience itself (Kindon and Elwood 2009). The authors 
argue that importantly, researchers play the role of catalysts rather than imposers 
of change with the right views being represented through this process.

However, we also acknowledge the messy nature of action research, especially in 
educational settings, which can mean different things to different people in different 
contexts. For example, Cortez Ruiz raised the difficulty of negotiating various rela
tionships between research, service, action and the learning process in pedagogic 
action research (Cortez Ruiz 2003). A much earlier concern raised was that research 
can be produced with little action or action can be produced with little research 
(Foster 1972). Relatedly, it is possible to solve one problem with the development 
process going no further, a concern related to action research aired by Dickens and 
Watkins (1999). Therefore, we were careful to keep clear notes and to consistently 
journal the research process in an effort to mitigate the messiness (encompassing 
both action and research as denoted by the two iterations). The action research was 
chronological and reflexive in keeping with the traditions of action research (Winter 
2005). It is somewhat difficult to report real-time, practical action research in the 
classroom, as this continual cycle of development and reporting is often missed 
(Winter 2005.), but the effort was made none-the-less. Reporting on SaP in partici
patory action research serves as the main focus of this paper, but the innovations, 
data and outcomes from the action research process itself are provided as supple
mentary material, in tabular form (see Table 2, accessible via the Supplemental tab 
on the article’s home page). This information has been included in a bid to show 
how we moved onto the next stage of the developmental process (the interactive 
pedagogies applied, summaries of data collated, and outputs) for those interested in 
that level of detail. The developments going forward were based on data, and on 
what literature has suggested encourages transformative learning via interactive 
pedagogies.

Figures 2 and 3 denote quantitative results from student questionnaires following on 
from iterations 1 and 2 respectively.
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Admittedly, we encountered a few difficulties gathering data from student partici
pants, with small numbers contributing to questionnaires, interviews and focus groups. 
They were hesitant about getting involved, and sharing their perspectives on how they 
were getting on with the changes introduced to the module (finding it time consuming). 
The data itself however was useful and enabled the research team to gain some limited 
insights that guided our thoughts on further innovation and development, as denoted in 
Table 2.

Figure 2. Student questionnaire responses to items related to the use of interactive pedagogies – first 
iteration.
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Discussion: our reflections on SaP

In discussing this work, we reflect on what we learnt from working with SaP, and what the 
perceived benefits and challenges have been. This reflexive commentary flowed from 
natural observation and discussion between the academic staff involved with the module. 
For the most part, we felt that engaging SaP added value to the design and development 
of this module. As an example, we could hand over responsibility to students, which in 
general they coped with exceedingly well, and these students were able to guide our 
understanding as to how they themselves and other students assimilated information. 
Perhaps because of their age and initial lack of confidence, the first-year students (co- 
creators) responsible for creating questions for the app (in iteration 1) did less well than 
our other student partners in this respect, who required more coaxing to take responsi
bility and use their initiative. Perceived power relationships, which are often unreported in 
literature (Coombe et al. 2018), might have influenced the reticence of the first-year 
students. Equally, the time given to students for designing questions was a little unstruc
tured and it has been argued that app questions of this nature take a fairly long time to 
prepare (Moizer et al. 2009) – as a consequence of which other student deadlines became 
more pressing and student engagement and motivation eventually ceased as they 
became less engaged with staff or one another as the project progressed. This was 
unusual as confidence and involvement generally increases in such partnerships (Mercer- 
Mapstone et al. 2017). During the second year, we changed the dynamic of this peer 
group by recruiting an equal number of males as females (8 in total), whereas in the 
previous year 6 males and 1 female participated. Co-developer students who managed 

Figure 3. Student questionnaire responses to items related to the use of interactive pedagogies 
– second iteration.
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the process were also female. This helped to promote gender equality in what is otherwise 
a male-orientated profession (Acai, Mercer-Mapstone, and Guitman 2019). Moreover, we 
would argue that female involvement resulted in a more structured process and 
enhanced communication in the working relationships between students themselves 
going forward. The co-developer students timetabled meetings with the first-year co- 
creators, set milestones, and ensured the first-year peers were aware of the pedagogical 
theories that informed good question design (Antunes, Pacheco, and Giovanela 2012). 
The willingness of these co-developers to take on such responsibilities and their skills at 
managing the process ultimately led to some good questions being produced (greater 
conceptualisation and less calculation, expanding knowledge rather than repeating it) in 
a timely manner, which was not the case when staff were solely involved.

The partnership we formulated with the co-researcher student was targeted at 
encouraging them to take ownership of part of the project, with success very much 
dependent on the capabilities of the student, and the additional quality of support 
offered by staff. The nature of the relationship with the student was key in this partnership 
(less so in other partnerships), as there was a constant ongoing conversation about what 
type of data to collect, how it might mould future development plans for the module, 
what criteria informed analysis of data etc. The discussions were useful as they enabled all 
of us to collectively unpack the strategies used to conduct the research, and establish who 
had authority to take things forward, and explore these ideas in greater depth (Santos 
2012). One of the main challenges was in respecting the decisions made by the student 
and their voice, which has been addressed previously in literature (Groundwater-Smith 
and Mockler 2016). As the student possessed relatively little expertise as an educational 
researcher, we understood that these decision-making skills were slightly compromised; 
the initial student questionnaire designed by the co-researcher was redesigned following 
the first iteration to make it more useful in terms of answering our research question with 
additional space for open-text comments following each question that invited students to 
explain responses. However, the student had completed the module 3 years previously to 
the current cohort, so they were able to use that student experience meaningfully to 
guide the research process. Equally, they were not personally invested in the findings 
(unlike the lecturers) and were less exposed to subjectivity and researcher bias (Kirshner, 
Pozzoboni, and Jones 2011).

The student involved in designing coursework was the most independent and capable 
of the group. We feel their position as a student-teacher enhanced their understanding of 
the central aims of the module, but also gave them more authority. Challenges certainly 
exist when student-teachers engage with action research, some of which are related to 
the self-knowledge they possess as an educator and the time and guidance required to 
instigate change in the classroom (Ulvik 2014). These may be compounded when these 
student-teachers are also working in partnership with experienced staff who have certain 
expectations. Designing appropriate coursework for the students was by no means 
a simple task and the co-designer experienced difficulties with balancing this commit
ment with their doctoral work. However, we felt they were able to grow through this 
process, and again their empathy with the students enabled them to understand assess
ment in a way staff could not, for example by tapping into the true level of students’ 
abilities and work ethic and balancing those with the average amount of time students 
invested in coursework.

628 D. CHADHA ET AL.



Notions of student accountability surfaced throughout this process in which we 
effectively recruited students in teacher roles. Cook-Sather asks an interesting ques
tion of those of who work in partnerships with students – what does it take for 
students to be both responsible and accountable? (Cook-Sather 2010). She argues 
that students need to be actors rather than acted upon. Students were able to 
establish different sets of standards and measures on other students that staff 
often give less attention to. For example, the two co-developer students created 
different expectations of the first-year co-designer students by introducing targets, 
a different work ethic etc. furthermore, agency about making choices becomes 
relevant when considering accountability. For example, the co-designer student 
who designed the coursework, and associated marking scheme, made constructive 
use of the experience to better understand his role and beliefs as a teacher, and 
applied for an accredited award in teaching. As part of his narrative he was asked to 
reflect upon accountability, with assessment processes and procedures often reveal
ing hidden truths on the matter (Schnellert, Butler, and Higginson 2008).

On reflection, we found that the better contributions came from students when they could 
challenge the relationships they formed with staff and their place within them. If students are 
passive in such partnerships, then the process of design, development or research can be 
frustrating as the vision and end-goal remain static, which can prove unhelpful if the desired 
outcomes is a better learning experience for students (Healey, Flint, and Harrington 2014). We 
found this was the case with the first-year co-creator group, although the co-researcher, co- 
developers and co-designer students used the space to openly question the process, their 
involvement and what we were trying to achieve. Consequently, staff views and under
standing shifted in a meaningful way to take onboard some of the perspectives offered by 
the student partners. Throughout the research process, the students we worked with seemed 
to gain credibility and greater confidence in a discipline area that they were not familiar with 
(they were all students in chemical engineering after all). As staff, we actively listened to these 
students as best we could and explored the ideas they presented (for example the co- 
researcher had initially suggested concept mapping as a low-stakes assessment). Hopefully, 
this credibility also provides them with the confidence to acknowledge their knowledge, 
understanding and experiences as useful (Davis and Parmenter 2021).

Conclusions

By engaging with SaP in this action research project, meaningful use was made of students 
that resulted in us redesigning a core module that better fitted the student learning 
experience. Admittedly, the process was not without its teething problems – with younger, 
less experienced students finding the process somewhat challenging. We needed to 
exercise caution in the students selected as partners as trust plays an important role. 
Equally, these students needed to understand and internalise their own sense of responsi
bility and accountability. However, these students were able to use their voice powerfully to 
challenge what we did as teachers, and could use their own experiences in an empathetic 
manner to support their peers through a process of discovery. The net result was a deeper 
and richer understanding of how students really connect with their learning, and therefore 
what facilitates that process. As an end note, it is hoped that this work encourages others to 
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fully explore their teaching through action research methodologies that widely engages SaP 
to create effective change through a slow, documented process of iteration.
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