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Citation:

For innovative adaptation of Problem-Based Learning for large and diverse classes of nursing students to promote in-depth understanding of science.
Overview:

Science provides the underpinning foundations for clinical nursing practice since the understanding of scientific principles is integral to all aspects of nursing care. As undergraduate nursing students with a predominantly humanitarian focus traditionally consider science difficult, my aim has always been to make science vital, relevant and enjoyable.
To achieve this I have developed and pioneered a novel enhanced Problem-Based Learning (PBL) model that embeds science firmly in the clinical environment and fosters learning with understanding. Traditional PBL, where the problem comes before the learning, is labour intensive and expensive. In the enhanced PBL model that I have developed, the lecturer is the starting point for learning and provides basic information directly related to the problem in formal fixed-resource sessions. Students are then responsible for applying the information to increase meaning in PBL classes. Thus, instead of spending time gathering information, students are encouraged to interpret and use the information provided. The enhanced PBL approach that I have used myself, and now trained other staff to use, over the last 14 years promotes understanding through recognition of links and patterns, enhances the overall student experience and fosters a questioning approach which students carry with them into their clinical practice. Many past students still comment on the effectiveness of my teaching, stating that they remember me, my teaching methods and the content and strategies they learnt. 

As every student is unique and no single teaching methodology is suitable in all situations, I also utilise a range of additional teaching and learning strategies to vary the learning process and enhance the overall learning experience. I have devised board and card games, and group and take-home activities to vary the pace of learning, promote peer learning and assist in the understanding of difficult concepts and the assimilation of terminology.
I am recognised as a nursing science advocate, mentor, innovator and content advisor across the five campuses of ACU where nursing is taught. I have taught across all five undergraduate nursing science units and have coordinated units with greater than 400 students of diverse cultural and learning backgrounds. As a founder of the Bioscience Discipline group, I promote cross-campus discussion and sharing of effective teaching resources. I have been a science advisor on two Bachelor of Nursing review committees and have also been involved in bioscience curriculum development at other tertiary institutions.  My standing in the field of science education for nurses has been acknowledged outside ACU by invitations to present my work at international and local conferences. I am also regularly invited to guest lecture at other universities and have been invited to review, revise and contribute chapters to undergraduate pathophysiology and pharmacology texts. 

My teaching approaches, based on a philosophy of learning through understanding and application, have inspired and motivated students, enhanced the overall learning of science and enabled students to engage in effective lifelong learning.
Approaches to teaching that influence, motivate and inspire students to learn

My goal as a teacher has always been to enthuse, motivate and empower students to learn through application, questioning and understanding. I believe passionately in the importance of inspirational teaching and effective relevant learning based on understanding. The years spent
in tertiary study have a significant impact on the rest of a person’s life – we need to fill these years with quality and provide the tools for lifelong learning.

Teaching science in a nursing degree is always challenging as students who choose nursing as a career frequently have little or no background in science, often saying, “It’s hard to keep up because I didn’t do science before”. In addition, many enrolled nurses enter second year Bachelor of Nursing science units directly after picking up only rudimentary fragments of science during a bridging course. Most students select nursing because of their interest in providing healthcare, not because they wish to focus on science. 
In my attempts to make science more accessible, meaningful and relevant to undergraduate nursing students I became very interested in Problem Based Learning (PBL) as I recognised it as a way of popularising science and situating it in a clinical context. Since the purist traditional PBL approach requires extensive data collection and wide reading, I developed and pioneered the enhanced PBL approach for nursing students studying science as a way around time constraints and reading and language issues and large class sizes. Targeted fixed resource sessions are used to disseminate information efficiently. This information is then unpacked and used as the basis underpinning clinical scenarios in PBL. This semi-structured approach of guided discovery develops questioning and critical thinking skills and promotes in depth understanding as it encourages students to recognise connections, extrapolate information to clinical situations and think everything through from first principles. In short, it promotes learning through understanding. Since an analytical approach is fostered in place of the entrenched reproductive approach to the enhanced PBL model provides strong foundations for lifelong learning. 
The development of good meaningful case studies is crucial to the success of PBL. Each case study must tell a story, be relevant to the student population, and spark interest in the clinical problem. Over a period of 14 years I have updated and constantly refined the PBL scenarios to facilitate the setting of a range of high quality questions that require critical thinking skills and lead to understanding and the acquisition of knowledge. This enhanced PBL model approach to teaching has impacted on assessment strategies with abridged PBL scenarios being used in written assessments. Students have demonstrated their thinking skills and have consistently performed better on PBL type questions than on pure recall-based questions. 
In my teaching I am very aware of the differing needs and learning philosophies of students from diverse cultural and language backgrounds. I have consulted widely and made every effort to ensure that students from non-English-speaking and a wide range of cultural backgrounds are not disadvantaged by the questioning and sometimes confrontational nature of PBL, even in its enhanced form. I encourage all students not to accept information unquestioningly, but to evaluate critically and place information in a clinical context. A frequent question is “Why do you need to know this?” In order to encourage participation in PBL classes many questions are constructed so that there are only two possible answers. Students are required to undertake a degree of ego risk and commit themselves to one or other option. I always try to minimise embarrassment to those who made the wrong choice when justifying and tracing the logic behind the correct answer.

Issues raised in PBL classes are frequently debated long after the conclusion of the classes and students become very involved with the “people” in the case studies. Their interest has become so all encompassing that tears have been shed when the “person” at the centre of a continuing PBL scenario has died. From its inception the enhanced PBL model has been very popular with students – “I wish we could use PBL to learn everything”; “PBL makes you remember”; “PBL rules”.  
Since the enhanced PBL model uses large group fixed resource sessions I endeavour to make these large group lectures interesting and exciting by using varied visual media and introducing the unexpected. I include humour in many areas and like to provide every class with at least one good laugh as it creates a healthy learning environment that helps everyone to relax and to remember the silly example I used. It is encouraging to read student comments such as “she manages to make difficult learning into fun with her simple logical explanations. I will never forget her”. Teaching in a rapidly changing world, I have actively embraced new technology and for several years have offered students all science unit-related material on the WebCT learning platform. As the notes and readings are made available in advance of the large group sessions most students now attend classes well prepared. Although I make all notes available on WebCT my fixed resource sessions have close to 100% attendance as the students recognise the value-added nature of these face-to-face sessions. Students have reported that they find my explanations easy to understand - “I like her, she is simple” - and that they can generally remember most of the important material that I cover in each lecture: “I would do anything not to miss one of her lectures” and “She is caring, supremely confident and her knowledge base is astounding and she teaches a hard subject with ease and inspiration”.
I actively engage with all students taking my units and get to know them as quickly as possible, a difficult challenge when there are more than 400 students. I believe that my knowing who they are is effective in providing a personal touch and motivating students to learn. Students know that I care and sometimes claim that they studied hard as they did not want to disappoint me - “So sorry, I forgot”. The value of a personal approach to learning should never be underestimated, especially when large numbers of students are far away from home.
I strongly value the effectiveness of peer teaching and social interaction and devise activities and assessments that support group involvement and even engagement with the wider community. My “Take Home” Pharmacology examinations overflow into the canteen, trains and buses, hospitals and corner pharmacies. Some students have told me that these assessment tasks are among the hardest things they have done but that they found them very satisfying as they had to interact with others and a range of media and learnt so much from the exercise. 

I have devised several board games to facilitate comprehension of difficult concepts, promote social interaction between students and provide varied learning opportunities in a safe, though slightly competitive environment. In addition, I promote the recognition of links and relationships through card games in which students are required to compile the correct sets of cards and have also introduced quiz show strategies into some workshop classes.

These approaches all contribute to promoting engagement, enthusing students and making the learning of science vital and exciting so that students are equipped and inspired to continue the learning in their future careers. 
Ways in which the contribution has influenced student learning, engagement and the overall student experience

During the time that I have been at ACU undergraduate nursing students have responded favourably to my teaching methods in anonymous unit evaluations - “Let Dr …..  teach everything”. In questions relating to teaching, approaching staff for help/explanations, student confidence, enhancing ability to solve problems and relevance of content, the median scores have been greater than 4.5 (maximum 5). This is most encouraging for compulsory subjects being taken by a diverse cohort of over 400 as large groups have a huge ability range; often either the brighter students are too seldom challenged or the slower ones are left behind. The students appreciate my interest and enthusiasm and that I am always available for both academic and informal discussions: “her ability to inspire students to work and understand that work is phenomenal. She passes on to us all her love and joy of science”. Students have consistently commented favourably on the organisation of the Bioscience for Nurses units that I teach and have stated that they feel secure as they know what they are expected to learn. In unit evaluations and interviews postgraduate students doing both coursework and research degrees have reported being inspired by my teaching methods, enthusiasm and depth of knowledge. I have been honoured to receive student recognition and awards at Nursing Pinning and Graduation ceremonies and to be repeatedly acknowledged in exit interviews: “she has taught us enthusiasm, patience and love for science”. 

Ways in which the contribution has been sustained over time 

My teaching approaches are dynamic, encompass advancements in scientific knowledge and adapt to the changing world. My continuing influence on student learning is evidenced by consistent affirmative comments in unit evaluations. In addition, many past students have reported using the strategies learned in the enhanced PBL model in their professional environments. Over the last 14 years I have trained other staff to use enhanced PBL effectively and I regularly interact with new tutors to ensure that they are effectively prepared to optimise student learning experiences in enhanced PBL classes. Fellow staff have recognised my consistent dynamic interest in science and my command of the field by inviting my engagement in course development and review, curriculum review and implementation, and undergraduate assessment. Peer recognition of my standing in my field has led to me being a science representative on two consecutive Bachelor of Nursing (BN) review committees and I consequently have played a significant role in updating and improving the five Bioscience units in the BN curriculum. I have been involved in the development of the required science content of TAFE bridging courses for enrolled nurses wishing to enter the second year of the BN program and in the planning of a collaborative BN program for offering in Hong Kong. Many NSW employers recognise that ACU nursing graduates have a thorough understanding of the scientific principles underpinning nursing and are well prepared for a healthcare system that is becoming increasingly more technological.  
Recognition from fellow staff, the institution, and the broader community.
My teaching skills have been recognised by ACU in the form of an Excellence in Teaching Award. ACU has also acknowledged the myriad advantages of the enhanced PBL model by supporting the development and staffing of PBL classes and inviting me to present teaching development workshops about the model. In further recognition of my teaching abilities and initiatives ACU recently nominated me to implement a Drug and Alcohol awareness initiative in conjunction with the NSW Drug and Alcohol Task Force. I am the science representative on the Undergraduate Nursing Curriculum Implementation Committee and a founding member and chair of the Bioscience Discipline Group which seeks to promote collaborative research, share teaching resources, improve delivery of all Applied Science for Nurses units and achieve consistency of outcomes in science units on five different campuses and in Hong Kong. This provides particularly valuable support for commencing staff. 

Recognition by the broader community is evidenced by invitations to lecture at Australian and international universities and to present papers about my approaches to improving science education and promoting the effective integration of relevant science into undergraduate nursing curricula at local and international conferences. Significantly, the Immuknowlogy game that I devised has been made commercially available and is used by medical, dental and nursing students at Australian and international universities. My experience and vitality as a science educator have been recognised by several publishers developing undergraduate resources for nursing students. I have undertaken critical reviews, revisions and evaluations of, and contributed chapters to Pathophysiology, Pharmacology and Fundamentals of Nursing texts.
I believe that high quality teaching, together with integration of science into relevant clinical situations and a focus on in-depth understanding, enhances nursing students’ learning and enables them to gain mastery of science. Further, promoting scientific understanding and actively engaging undergraduate nursing students in problem solving benefits the community as more scientifically able nurses carry these skills into the workforce to improve healthcare for all.
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