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Our aim is to initiate the development of selected generic skills of early undergraduate 
chemistry students by focussing on scientific reporting skills. To achieve this, we have 
developed an approach that draws upon chemistry journal articles as paradigms of 
professional conventions and practice, coupled with an assessment-feedback strategy 
that spans a full academic year. The strategy incorporates many aspects of contemporary 
thinking surrounding effective assessment-feedback practice, placing strong emphasis 
on the development of students’ assessment and feedback literacy. The approach is 
characterised by a series of iterative assessment-feedback cycles that are supported by 
scheduled assessment briefing sessions coupled to a range of formative and collaborative 
learning activities related to aspects of report writing. Having evolved the approach over a 
number of years, we find that students recognise and appreciate its rationale, show good 
engagement with the associated learning activities and, providing they fully engage across 
the year, produce work that evidences acquisition of reporting skills to a high standard for 
early undergraduate students. Its originality and value lies in its clarity of purpose, the early 
exposure of Year 1 undergraduates to journal articles, the novel assessment and feedback 
strategy, and the parallel, iterative development of a range of key skills including those 
related to information retrieval, data communication and analysis. The approach is flexible 
and adaptable to local contexts and different academic levels and scientific disciplines. 

Developing scientific reporting skills of 
early undergraduate chemistry students23

Influence of Professor Tina Overton
Professor Overton has had a profound and wide-ranging influence on the strong culture of 
scholarship of teaching and learning and chemistry education at Keele. In particular, her work 
on context-based and problem-based learning scenarios and activities, and on the generic skills 
of chemistry graduates, has strongly influenced pedagogical practice and thinking at Keele.
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Introduction

Background: report writing in chemistry curricula 
A ubiquitous (and traditional) component of undergraduate chemistry degree courses is report 
writing, specifically the use of laboratory reports as a vehicle for reporting the outcomes of laboratory 
experiments/investigations (Overton et al., 2015). However, the term laboratory report encompasses a 
variety of styles and formats, ranging from prescriptive pro forma style reports to full write-ups (Kent-
Waters et al., 2018). These may be hand-written or word-processed, and variable in terms of the generic 
skills students are required to practice and demonstrate, and in how clearly the role of report writing in 
developing such skills is communicated to students. The authenticity of certain styles of laboratory report 
is therefore debatable because they are not generally emulated by professional chemists in academia or 
other professional situations. 

Student, graduate, and employer perceptions of various aspects of generic skills within chemistry 
curricula have been the subject of a number of recent studies (Hanson and Overton, 2010; Sarkar et al., 
2016; Galloway, 2017; Hill et al., 2018). A (not unexpected) message that emerges from these is that all 
stakeholders value generic skills, although perceptions of the relative usefulness of specific skills and the 
extent to which they have been developed, or should be developed, is variable. Hanson and Overton 
(2010) identify report writing skills, numeracy, and computational skills and interpretation of experimental 
data as skills that UK chemistry graduates would have liked more opportunity to develop in their 
undergraduate degrees. The findings of subsequent studies (Sarkar et al., 2016; Galloway, 2017; Hill et al., 
2018) confirm that, amongst numerous other valuable generic skills, these particular skills are perceived 
as valuable for future employment. Therefore, it is important that report writing has value/credibility from 
the student perspective. One way of achieving this is to emphasise the generic (professional) skills involved 
within an authentic context. For this, we chose journal articles as they are one of the principal channels 
by which scientific research outcomes are disseminated. Report writing that mirrors scientific journal 
articles, supported by an appropriate assessment/feedback strategy, presents opportunities for students 
to develop a range of generic skills (for example written communication, numeracy and computational 
skills, data analysis, information retrieval, interpretation of experimental data, critical thinking). Although 
we recognise that not all chemistry graduates are destined to author academic journal articles, the generic 
skills acquired by mirroring these examples of professional practice are by their very nature translatable 
to other scenarios and situations. We therefore view report writing as a professional competency that has 
considerable potential as a vehicle for the introduction and development of a range of generic skills of 
value to students in their future careers. 

Assessment-feedback pedagogy 
As pre-university students generally have little experience of report writing (Tilstra, 2001), it is important 
to have an assessment and feedback strategy that initially makes the case to give authenticity for report 
writing within the chemistry curriculum, then supports students in their development of the relevant 
generic skills. As part of such a strategy, students need to know and understand what is required of them 
and what criteria will be used to assess the standard of their work; this can be captured in the concept of 
assessment literacy. In addition, students need to engage with feedback in all its forms to improve their 
work, and to do this they need to develop their feedback literacy. 

The UK Quality Code for Higher Education (2013) articulates eighteen indicators of sound practice that 
provide the basis for effective assessment. Indicator 6 (developing assessment literacy) states:

 Staff and students engage in dialogue to promote a shared understanding of the basis on which academic 
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judgements are made.

Engaging students, and making use of examples and/or self and peer assessment activities, where 
appropriate, helps students to understand the process of assessment and the expected standards, and to 
develop their assessment literacy.

The importance of dialogue in helping students develop their assessment (and feedback) literacy has 
been identified as a key element of effective assessment feedback practice (Sadler, 1989; O’Donovan, 
Price and Rust, 2004; Beaumont, O’Doherty and Shannon, 2011; Nicol, 2010; Yang and Carless, 2013; 
Evans, 2016, Winstone et al., 2017; Carless and Boud, 2018). This is a fundamental aspect of our strategy 
for developing students’ report writing skills. Indeed, Nicol (2010) identifies impoverished dialogue as an 
important source of student dissatisfaction with assessment feedback:

Many diverse expressions of dissatisfaction with written feedback, both from students and teachers, are all 
symptoms of impoverished dialogue. Mass higher education is squeezing out dialogue with the result that 
written feedback, which is essentially a one-way communication, often has to carry almost all the burden 
of teacher–student interaction.

In addition, there is increasing focus on students’ feedback literacy and the need for students to proactively 
engage with assessment feedback throughout their education (O’Donovan et al., 2004; Beaumont et al., 
2011; Nicol, 2010; Yang and Carless, 2013; Evans, 2016, Winstone et al., 2017; Carless and Boud, 2018): 

There is increasing consensus that to be effective, feedback must be used and that learners’ engagement 
with feedback processes is often poor (Winstone et al., 2017).

We are therefore conscious of the need to educate students about assessment and feedback and the 
need to make dedicated time and space within the curriculum to achieve this. Merely providing written 
guidance and marking criteria is insufficient; students must have opportunities to engage in learning 
activities that help them understand assessment requirements and the interpretation and use of feedback. 
This is particularly important with large class sizes when resource limitations restrict opportunities for 
dedicated 1:1 or small-group support. We have therefore evolved an assessment-feedback strategy that 
spans a full academic year and integrates many aspects of research surrounding effective assessment-
feedback practice (Figure 1). 
 
The strategy is characterised by dialogic assessment-feedback cycles incorporating a range of collaborative 
learning activities and student use of feedback; a total of eight scheduled hours are allocated for assessment 
briefings, assessment literacy and feedback activities throughout the year. As explained above, chemistry 
journal articles form the basis of the authentic context, exemplifying professional practice and conventions 
in terms of article structures, the purposes of different sections (for example Introduction, Experimental, 
Results and Discussion etc.), writing styles, referencing formats, and presentation of chemical structures, 
equations, chemical information and data. 

Context
The development of report writing skills forms part of two Practical and Professional Skills modules that also 
incorporate a range of other skills-centred learning activities and assessments (a group project, a practical 
examination, maintenance of a laboratory diary, pre-laboratory exercises, COSHH risk assessments, etc.). 

Our 1st year chemistry students carry out ~20 practicals (some are multiple session practicals), excluding 
project work, and each of these is documented within laboratory diaries (assessed separately) including 
full data analysis and interpretation. Report writing is a distinct activity from maintaining a laboratory 
diary/notebook as reports require the context, method, findings, and conclusions of experimental 



336 | Teaching Chemistry in Higher Education

investigations to be distilled into a more concise format. Consequently, the focus on a small number of 
specific reports is intentional and necessary. 

We first introduced this general approach to developing students’ report writing skills in 2012/13, but 
have refined it over the years in the light of experience and student feedback. What is presented here 
largely reflects the most recent iterations of our approach from 2015/16 to 2017/18. Class sizes over a 
number of years have varied between 80–110. In the following work, consent was obtained to use student 
quotations (2nd semester 2015/16) to evaluate this work in keeping with the British Educational Research 
Association (2014). Student feedback was given on anonymous questionnaires designed for service-level 
evaluation of the teaching within the course with the option to indicate whether quotations could be 
used in publications and presentations. Written consent was obtained for the reproduction of extracts 
from the work of three students. 

Design and Implementation

The outline framework of the approach is summarised below.
1. Students write laboratory report sections mirroring the principal sections (Introduction, 

Experimental, Results and Discussion, Conclusion) of chemistry journal articles.
2. Students draw on their feedback from the sections to compile a draft full article/report 

based on a chosen laboratory practical. 
3. Students improve their drafts and submit their final laboratory reports. 

Our approach, although developed independently, shares some features in common with other approaches 
described in the chemistry education literature (see, for example Tilstra, 2001; Berry and Fawkes, 2010; 
Wackerly, 2018). Each assessment point is supported by scheduled assessment briefing sessions involving 
a range of activities designed to help students assimilate the purposes of the assessment tasks and to 
facilitate peer-to-peer and teacher-student dialogue. Figures 2 and 3 summarise the sequence of events 
and the inter-relationship between the elements of the framework. A typical timeline is shown in Figure 4. 
Selected materials used for the assessment briefing sessions are available as Supplementary Information. 

The briefing sessions aim to enhance students’ assessment literacy and understanding of academic 

Figure 1: Principal components of the assessment feedback strategy

Collaborative learning activities 
(e.g. engaging with marking criteria, use of 

exemplars,  scientific journal articles, 
self/peer review of draft reports) 

Assessment guidelines 
and marking criteria Assessment briefings

Assessment literacy Students’ use of 
feedback
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 Figure 3: Sequence of events in the iterative assessment-feedback strategy

Figure 2: The inter-relationship between the assessments and the supporting learning activities 
(S1 is semester 1 and S2 is semester 2)

• Explicit written guidelines 
and marking criteria.

• Assessment briefings that 
include collaborative 
learning activities (analysis 
of exemplars, engaging with 
marking criteria, comparison 
with journal articles).

• Deadline spreading allows 
feedback to be incorporated 
into later report sections.  

• Written guidance, briefing 
sessions follow the same 
model as for report sections

Peer-peer and 
Staff-Student 

Dialogue

End S2: Professional full lab report

S1: Lab report sections Early S2: Full lab report

• Students include a summary of 
how feedback has been used.

• Draft feedback session includes 
collaborative activities. 

Mid S2: Draft full lab report

Assessment 
Briefing Session 1

Lab Report Section 
(Introduction)

Assessment 
Briefing Session 2

Lab Report Section 
(Experimental)

Lab Report Section 
(Conclusion)

Assessment Briefing 
Session 4

Lab Report Section 
(Results & Discussion)

Assessment Briefing 
Session 3

Assessment 
Briefing Session 5

Full Lab Report 
(Draft)

Draft Full Lab Report 
(feedback workshop)

Full Lab Report
(Final)

Each assessment is supported by written guidance and marking criteria, an assessment briefing 
session (1 hr) incorporating dialogue/discussion and at least one formative activity. Assessment 

submission is online via Turnitin with written feedback provided via Grademark.

The full laboratory report assessment (incorporating all the sections practiced in semester 1) is 
supported by an assessment briefing session AND a draft report feedback workshop (2 hrs). 

Student use of feedback is designed-in and explicit.
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standards (Winstone et al., 2017). Feedback on the individual report sections feeds forward to subsequent 
reports and the full report in the 2nd semester, where students have the opportunity to complete a draft 
report that includes a summary of how they have acted on 1st semester feedback to improve their work. 
A formative draft laboratory report feedback session involving activities such as self and peer-review and 
student-student and student-tutor dialogue/discussion is then held followed by a period of about one 
week for students to act on the feedback from this session to improve their work. Details of selected 
sessions within the timeline are provided below (common to each is the use of chemistry journal articles 
as exemplars and at least one formative activity). The mapping of laboratory report sections to general 
and IT skills acquired is summarised in Table 1.

Assessment briefing session 1
The assessment-feedback cycle commences with an overview assessment briefing session (AB1, 1–2 
hours). The session begins with an outline of the aims and rationale for developing students’ report writing 
skills and the assessment structure. This is followed by several exercises. The first of these, exercise AB1.1, 
involves an interactive discussion in which students (in small groups) explore the characteristic features 
of chemistry journal articles (sections and their purposes and formats/styles, writing styles, referencing 
conventions, etc., see Supplementary Information). It should be noted that most pre-university students 
are unfamiliar with academic journal articles, and this initial exposure is concerned with their principal 
structural features and conventions rather than with the scientific content. 

Exercise AB1.1: Students, working in groups, survey a selection of journal articles to identify common 
features, principal sections, conventions and practice (followed by discussion).

After this general orientation, AB1 then moves to focus on the first laboratory report section, the 
Introduction, which is based on the first practical the students complete at Keele. Exercise AB1.2 is therefore 
specific to the this report section and its purpose is to get students thinking about what is appropriate and 
relevant to include. Students are invited to discuss their ideas with their peers which are then summed-up 
during a question and answer discussion with the tutor leading the session. Following this, students are 
then invited to draft (individually) an outline structure for their section. 

Exercise AB1.2: With peer-peer discussion, students draft an outline structure for an Introduction section for 
the relevant chemistry practical.

Figure 4: Typical assessment and feedback timeline. AB: assessment briefing session (1 hr); A1–5: assessment submission 
deadlines; WS: draft full laboratory report feedback workshop

Semester 1 (Sept-Dec)
AB1 AB2 AB3 AB4

Week
1

Week 
2

Week
3

Week 
4 A1 Week 

6
Week 

7
Week

8 A2 A3 Week 
11 A4

Semester 2 (Jan-May)
AB5 WS

Week
1

Week 
2

Week
3

Week 
4

Week
5

Week 
6

A5
(draft))

Week 
8 A5 Week 

10
Week 

11
Week 

12
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Finally, in Exercise AB1.3, students working in groups are presented with exemplar Introduction sections 
(one is high quality, the other less so) and are invited to discuss the strengths and weaknesses of each. They 
are then provided with the assessment guidance and marking criteria (see Supplementary Information) 
and are asked to use them to grade the two reports against the marking criteria and write feedback on 
strengths and areas for improvement. Both of these steps are supported by tutor-led discussion and 
question and answer sessions. It is worth noting that there is a substantial body of literature on the use 
of exemplars to enhance students’ assessment literacy (for example, see Carless and Boud, 2018 for a 
discussion). 

Exercise AB1.3: Students in groups contrast the strengths and areas for improvement of exemplar reports, 
and use the marking criteria to write feedback comments/grade them.

Table 1: Skills mapping for the laboratory reports assessment programme.

General Skills IT Skills

Introduction •	 Scientific writing (style, 
tone, language, format)

•	 Information retrieval
•	 Referencing

•	 Word-processing skills 
(formatting, tables)

•	 Formatting figures & 
captions

Experimental •	 Conventions of presentation 
(style, tone, language)

•	 Formatting numerical data, 
units and standard form

•	 Journal format for 
presentation of 
spectroscopy data

•	 NMR processing software
•	 Word-processing skills 

(formatting)

Results and 
Discussion

•	 Numerical data analysis
•	 Data presentation 

(appropriate figures, tables 
and captions, conventions 
for specifying units)

•	 Drawing meaningful 
conclusions from data

•	 Describing, explaining and 
appraising experimental 
data

•	 Errors, units and uncertainty
•	 Information retrieval
•	 Referencing

•	 Spreadsheets and charts 
(Excel, linear and non-linear 
graphs, presentation of 
spectra)

•	 NMR processing software 
(coupling constants; 
integration etc.)

•	 Word-processing skills 
(formatting, equation editor, 
tables)

•	 Chemical Structure Drawing 
(ChemDraw)

Conclusion •	 Summarising relevant 
findings

•	 Word-processing skills 
(formatting)

Full Laboratory 
Report

•	 All of the above
•	 Judgement concerning 

the inclusion, placing and 
effective presentation of 
information.

•	 All of the above
•	 More advanced spreadsheet 

skills (Excel, manipulation 
of datasets through formula 
entries, absolute cell 
addressing)
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Throughout these exercises the aim is to gradually get students to assimilate the purpose of the 
assessment and to gain a better appreciation of academic standards (“what constitutes ‘good’?” (Evans, 
2016)). Following the session students have typically two weeks (Figure 4) to complete and submit their 
Introduction section for marking and feedback. 

Assessment briefing session 2
The second assessment briefing (AB2, 1 hour) focuses on the Experimental section of a laboratory report. 
Of all sections, this is perhaps the least familiar to students and it is unlikely that they will have previously 
written anything in the style required, nor had experience in reporting spectroscopic data in journal format. 
A further complication is that the format of experimental sections varies across the sub-disciplines of 
chemistry. The practical forming the basis of this laboratory report section is a synthetic organic chemistry 
experiment that involves characterisation via 1H and 13C NMR, IR, UV/vis spectroscopy, TLC and melting 
point. In AB2, chemistry journal articles (and also Royal Society of Chemistry journal guidelines) are again 
used to illustrate the conventions of style and the level of detail required. We often find at this level that 
students can struggle to grasp what is an appropriate level of detail, such that an experienced chemist 
could repeat the work (for example, details of standard laboratory glassware are not included, but other 
aspects such as temperature and reagent/solvent identities/quantities are). Exercise AB2.1 gives students 
an opportunity to reflect on this, by first creating an experimental section from a laboratory diary extract 
and subsequently comparing it to a model version conveyed via screencast. 

Exercise AB2.1: Following examination of an experimental section from a research paper, students are 
provided with a laboratory diary extract (from a different experiment, see Supplementary information) and 
asked to draft an experimental section in journal format. A screencast is provided highlighting what this 
experimental section should contain so they can compare this to what they have produced.

The primary aim of this session is to help students understand how to write the experimental section 
for an organic synthesis practical in the style of a chemistry journal article. However, an additional (and 
equally important) aim is to develop their ability to interpret an experimental section written in journal 
format such that they are able to use it to undertake experimental procedures. This skill is applied by 
students in the 2nd semester, where the procedures for some practicals are deliberately provided in the 
format of a journal-style experimental section, rather than the conventional prescriptive instructions.

Assessment briefing session 3
The third assessment briefing (AB3, 1 hour) focuses on the Results and Discussion section. By the time this 
session is held, the students have received feedback on their introduction sections and are working on 
their experimental sections. The particular practical the students write this section for is The Synthesis and 
Combustion of Biodiesel. This involves a straightforward transesterification, separation, characterisation 
via IR and 1H NMR spectroscopy, calorimetry to determine the enthalpy of combustion of the synthesised 
biodiesel, and comparison of findings with literature data. Once again, chemistry journal articles are used 
as exemplars to highlight the principal features of a results and discussion section. Using a class question 
and answer approach, students’ attention is drawn to particular features of this major section of a research 
paper such as the skills of the authors in conveying extensive and detailed information in a logical and 
concise manner through judicious use of illustrations, graphs, reaction schemes, key equations, and 
tabulated data. Tutors also use this opportunity to highlight relevant observations from having assessed 
the students’ first laboratory report section (the introduction section), and encourage students to take the 
feedback they have received on board. The students’ attention is also drawn to signposting, where the 
authors refer to figures, tables, schemes, and equations in the body text to enhance the communication 
of background theory, results, and their interpretation. This stimulates discussion and common questions 
(revealing areas that students express considerable uncertainty surrounding what is appropriate content 
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and what is superfluous). Common queries include “Do I need to show the mechanism?” and “Should I show 
the mole calculations?”.

The writing of this laboratory report section requires students to practice and demonstrate a wide 
range of new skills (see Table 1) including Chemical Structure Drawing using ChemDraw, processing and 
presentation of 1H NMR spectra using appropriate software, presentation of IR spectra prepared in MS 
Excel, use of tables in MS Word and use of MS Equation Editor.

Draft laboratory report feedback workshop (semester 2)
In semester 2 the students compile a full report incorporating all the sections they have had experience 
of writing in the 1st semester, and also taking on board feedback from the 1st semester. Students are 
given the opportunity to submit a full draft report (electronic submission), which is then followed by a 
2-hour feedback workshop involving students working collaboratively in groups and in dialogue with 
the lecturer on a selection of their peers’ (anonymised) reports and finally on their own report. The draft 
laboratory reports are not marked, but the feedback session discussions with peers and tutors provides 
rich and detailed feedback, which students are able to act on over the following week to prepare the final 
version of their report (see Supplementary Information for example materials). 

Student use of feedback
Students are invited to include statements in the draft report in semester 2 explaining how they have 
used feedback from semester 1 to improve their work. Students are also invited to include a statement 
explaining how feedback from the draft feedback workshop has been used to improve the final report 
(see discussion section).

Discussion 

The cycle of assessment and feedback with supporting formative activities presents opportunities for 
early undergraduate students to commence development of a wide range of generic skills (Table 1). As 
already noted, a key feature of our assessment and feedback strategy is the use of scheduled assessment 
briefing sessions, the purpose of which is to enhance students’ assessment literacy. Student feedback 
on the assessment briefing sessions has been very positive over a number of years, as is evident from 
their comments (on module evaluations) citing, for example, the use of journal articles, exemplar reports, 
opportunities for dialogue, and the benefits of having assessments explained in person. Almost 97% of 
students responded “Yes” to the question “Have you found these sessions helpful?”(data from 2015/16), with 
the remaining ~3% abstaining.

Laboratory report sections
In response to the question “What did you like about these assessments?”, numerous student feedback 
comments alluded to the benefits of the staged approach of completing separate sections, such as 
understanding the purpose of each section and getting feedback before tackling a full report. In addition, 
reference to terms such as ‘“real world format”, “professional reports”, “scientific writing style”, and 
“professional style” were quite frequent. In response to the question “What could be improved?” the most 
frequent response was to provide no comment, but where comments were made they predominantly 
related to requests for improved guidance and minor comments about consistency in feedback and 
timeliness of feedback. Only a few (< 10%) students commented that they would have preferred to 
complete a full laboratory report at the outset. 
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Draft full laboratory reports
An indication of the level of engagement in this formative aspect of the assessment process is the high 
proportion (~75% year-on-year) of the class submitting a draft report, despite it being entirely formative 
and not a mandatory element of the assessment. Submission of a complete draft report (1500 words) is 
specified as a prerequisite for participation in the draft report feedback session.

Draft laboratory report feedback session (~2 hours)
For our particular context these are parallel sessions led by the three members of the teaching team who 
each have overall responsibility for one of three practicals (students have a choice of which practical to 
write a full report on in Semester 2), each comprising, typically, 25–30 students. Students submit their 
draft reports electronically and the feedback sessions take place approximately one week later. The final 
laboratory report submission deadline is then a further week later, providing students with sufficient time 
to improve their drafts. 

Prior to the day of the feedback session the draft reports are surveyed by the tutor and anonymised 
hard copies of the draft reports are printed and grouped into sets of 5–6 corresponding to the student 
groups to be used. The feedback session commences with an induction in which the tutor outlines the 
format and aims of the session, emphasising its feedback function and highlighting that feedback comes 
from dialogue/discussion throughout the session and not just from written comments. The induction 
is imperative for establishing clarity of purpose and trust, such that students feel comfortable in asking 
questions and raising points for discussion. 

Following the induction (see Supplementary Information for example materials) each group (5–6 
students) is allocated a set of draft laboratory reports to review and discuss, none of which are authored 
by members of the group, although all members of the group have completed a draft report on the same 
practical. Each group is also provided with copies of the assessment guidelines and marking criteria for 
reference (these having been discussed previously at the laboratory report assessment briefing session, 
AB5, Figures 2–4). The student groups are then invited to review, discuss and identify examples of good 
practice and areas where class discussion would be deemed beneficial. They are also reminded to reflect 
on their own work whilst reviewing the work of their peers. During these group discussions the tutor 
circulates amongst the groups, answering questions, prompting discussion and periodically pausing to 
commence a class discussion on some of the key areas identified by the students. 

In our experience, although students are a little reticent to begin with, a meaningful and engaging 
discussion soon emerges in which wide-ranging aspects of report writing and the scientific background 
to the practical are discussed. Students are permitted to provide feedback annotations on their peers’ 
reports, but they are asked to discuss this with the tutor in advance to ensure the feedback is appropriate 
(and also whether it may be shared more widely with the class). One important point that emerges from 
the peer review and discussion is that there are alternative valid approaches to reporting the outcomes 
of the same practical, and that this requires individual judgement. Part-way through the session and 
discussion sets of laboratory reports are exchanged between groups, such that each group has sight of a 
new set of their peers’ reports. With the discussion focussing on substantive issues of report writing, there 
is in fact very little discussion of marks/grades except that reference is made to the language used in the 
marking criteria/descriptors to place its meaning in context. Towards the end of the session, draft reports 
are returned to their authors and a general discussion and feedback session is held during which students 
are invited to note down key actions they will take to improve their final reports. The vast majority of 
students rate the draft report feedback session highly (Figure 5).
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In response to the question “What did you like about the draft laboratory report feedback session?”, the 
vast majority of students indicated they found the session useful/helpful and significant numbers were 
specific in referring to understanding standards and guidelines and mentioning the value of viewing the 
work or their peers:

I was able to see what standard I should write my papers
Very useful, I changed a lot of my laboratory report because of it
It was really constructive and helpful
Helped me improve my laboratory report, found the session very useful
It was very helpful. Peer reviewing other laboratory reports was much more helpful than I thought it would 
be
Looking at other people’s reports and seeing how my own could be improved
Got good feedback on my draft and had an opportunity to see other people’s reports
Gained ideas from peer-marking
That you get a different read of someone else’s report on the same topic

In response to the question “How could the draft laboratory report feedback session have been improved?’” 
the desire for more personalised feedback was evident from some student comments and there were also 
a small number of comments conveying dissatisfaction about the quality of written feedback from fellow 
students. In response to the question “Did you use the feedback from the draft laboratory report feedback 
session for your final laboratory report?” over 95% of the students who attended the session said they did 
use the feedback.

Student responses to Semester 1 feedback 
Most students included a paragraph in their draft full laboratory reports to explain how they had used 
previous feedback on the laboratory report sections from the first semester, although the substance of 
their narratives was variable. Of course students’ narratives outlining how they have used their previous 
feedback reveals something about what students receive from the feedback and how they interpret it, 
and this is an area we are keen to explore in more depth in future work. The explicit prompting of students 
to revisit and make use of previous feedback is an acknowledgement of well-documented complexities 
surrounding engagement with feedback, feedback recipience, and its effectiveness (Price et al., 2010; 
Winstone et al., 2017). Examples of paragraphs showing the use of feedback from student draft reports 
are shown in Figure 6.

Figure 5: Student response profile to the question: “How do you rate the draft laboratory report feedback session?”
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Figure 6: Examples of student narratives on the use of previous feedback
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Students’ final laboratory reports
The final laboratory report (1500 words) represents the culmination of the assessment-feedback cycles 
for the development of 1st year chemistry students’ report writing skills, and at this stage students 
have the opportunity to display the whole range of skills they have learned during the year. The level 
of skills development is clearly evident from the individual work of students, but inevitably there is a 
range of skills development with a small number of students displaying more limited development of 
their reporting skills over the year, whilst the majority of students show good evidence of development. 
Examples of students’ final laboratory reports exemplifying the high standards of reporting skills some 
students are able to demonstrate (for 1st year undergraduates) are available in the Supplementary 
Information, showing clear evidence of the skills articulated in Table 1. They demonstrate students’ skills 
in the formatting and concise professional presentation of equations, tabulated scientific data, spectra 
and graphs, observing professional conventions. They also show evidence of referencing skills, skills in 
chemical structure drawing, observing conventions for an experimental section, data processing and 
analysis using MS Excel, writing, and making professional judgements about the inclusion/exclusion and 
placing of information. 

Implications and Adaptability

The following points are worthy of consideration for those who wish to adopt/adapt the general approach 
described in this article:

•	 Resource Implications: The approach requires scheduled timetable slots for assessment 
briefing sessions and for formative activities. It is unlikely to be successful if adopted by one 
or two individuals in isolation, and so it is desirable to establish a teaching team that crosses 
sub-disciplinary boundaries.

•	 Shared Values/Understanding of the Teaching Team: The importance of shared values 
and understandings of the curricular objectives amongst the teaching team cannot be 
overstated (Stewart et al., 2016).

•	 Programme Level Outcomes and Authenticity: The authenticity of the assessment tasks is 
an essential feature of the overall approach (Tilstra, 2001), as students need to recognise 
and accept that the skills they are to develop are relevant to their success on the degree 
programme and for their future careers.

•	 Student Peer Review: In early iterations of our work we had students peer-assess and provide 
feedback on draft laboratory reports (semester 2) during the draft report feedback session. 
With experience we have refined this, because students being novices can often give 
inappropriate advice. Our practice has evolved to encourage students to highlight areas 
for feedback, which are then discussed and debated with the whole class. Any student 
comments to be written on a peer’s work are discussed with the tutor.

•	 Knowledge and Skills: The acquisition of knowledge and skills is supported by careful design 
and selection of high quality intellectually challenging laboratory practicals, robustness of 
the marking criteria, the internalisation of these by students, and their consistent application 
by markers.

•	 Assessment: In earlier iterations of our approach all report sections and the final report were 
graded with individual feedback. However, our practice has evolved to incorporate more 
formative assessment of selected report sections, providing feedback through scheduled 
whole-class feedback sessions.

•	 Involvement of Students: The teacher-student and student-student dialogue is highly 
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valuable for identifying and resolving areas requiring clarification, but also for highlighting 
alternative valid approaches to aspects of report writing and exercising individual 
judgement. The dialogic aspects are beneficial for staff and students.

•	 Student reflections on/responses to feedback: This is an important aspect of our assessment 
and feedback strategy that has developmental opportunities for students and tutors in 
terms of their feedback literacy; not only should students reflect and act on feedback, but 
tutors should also reflect on their feedback practice in the light of how students respond to 
it (Mutch et al., 2018). It is straightforward to incorporate this aspect into any adaptation of 
the overall approach.

•	 Evaluation: In our experience the overall success of the approach is best judged holistically, 
by monitoring engagement with the activities, obtaining student feedback on the elements 
of the approach and finally from the overall quality of the work produced by students at the 
end of the report writing programme. There is of course a lot of flexibility in the design of the 
activities and the overall approach.

Conclusion

Over several years we have developed a structured dialogic assessment-feedback cycle approach to foster 
the development of the report writing skills of Year 1 undergraduate chemistry students. The emphasis 
on authenticity (chemistry journal articles) and the development of generic skills is an important feature 
of our approach in terms of students’ perceptions of the activities as credible/relevant. The authoring of 
separate report sections allows students to focus on the purposes and characteristics of each section 
and is viewed as a valuable feature of the approach by the vast majority of students. This approach also 
allows a structured programme of scheduled assessment briefing sessions combined with appropriate 
student centred formative activities for developing students’ appreciation of academic standards and 
assessment literacy. Our practice reflects recent thinking regarding effective assessment and feedback 
practice, particularly the use of assessment-feedback cycles and opportunities for dialogue, although we 
recognise the constraints associated with a large cohort of students (~100) in making this effective for 
every individual student. Whilst recognising that a spectrum of reporting skills development is evident 
across the cohort at the end of the Year 1, it is rewarding as teachers to witness the development of 
these skills, some to a high level (for undergraduates at this stage), as a direct result of our assessment 
and feedback practice. However, a small number of students remain unreceptive to the teaching and the 
feedback and show limited skills development. In terms of the learning activities students participated in 
within the various sessions, the use of exemplars and opportunities to view peer reports were identified 
as useful/helpful features of these sessions. Requiring students to include a short narrative explaining 
how they have used previous feedback to improve their work in the compilation of the full draft report 
is a useful prompt for them to re-visit previous feedback, but it is an area that we intend to explore in 
more detail in future since we have not, at this stage, analysed in detail the themes students extract from 
written feedback and the extent to which these concur with the feedback intended by the teachers. 
Certainly some of the student narratives are rather superficial/vague and/or have an inappropriate focus, 
suggesting feedback literacy is an area for future investigation. 

In conclusion, we advocate the use of assessment-feedback cycles supported by assessment briefing 
sessions, written guidance and marking criteria and activities to develop assessment literacy as an effective 
approach for the development of reporting skills and which is adaptable to other areas of generic skills 
development. We also emphasise the importance of authenticity and a shared understanding amongst 
the teaching team of the curricular objectives.
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Supplementary Information
Supplementary information referred to in this chapter is available at: overtonfestschrift.wordpress.com. 
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