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ABSTRACT LEARNING FRAMEWORKS AND ASSESSMENT METHODS PROPOSED IMPROVEMENTS

Research Questions: 1) Situated cognition: Writing In engineering as apprenticeship

1) What does writing look like in engineering?

Approach feedback effectively:

_ _ o | Theory of situated cognition:* Written, oral, and visual communication exercises: * Increase peer and instructor dialogue in feedback [Chong 2012]
2) Which skills do engineering students develop when they write? A newcomer (engineering undergraduate) learns how to « Are interrelated and essential * Focus on content aljd skills-based feedback [Troy 2014]
3) How can we assess the development of these skills? integrate into a professional community by engaging in  + Help to assess students’ critical thinking skills — Weekly concept journals |
activities that simulate the various communication exercises + Can be flexibly implemented to fit the learning — Documented problem solutions
Writing in the Disciplines is an integrated approach that ties writing assignments to that engineers practice in academia and industry. objectives for a course N o _
the learning outcomes of a technical course and provides relevant opportunities for Written Assess critical ’[h|nk|ng skills:
students to develop expertise in their field. In order to ameliorate the public’s scientific 1) Development of higher-order critical thinking skills . Lab notebooks + Follow up with in-depth qualitative and quantitative assessment
iteracy, we need scientists to communicate in a clear and concise manner. As we _ SO | . Technical reports [DeTurris 2012, Elrod 2010]
prepare students for science and engineering careers, it is crucial to help them improve 2) Self-identification as a professional . Operating procedures . Develop assessment rubrics [Frank 2015] that directly relate
their technical writing and presentation skills to wide audiences. It is well-supported that - | . Peer-reviewed articles writing assignments to different levels of critical thinking
students who engage in discipline-specific writing develop important professional and » Grant proposals  Standardize assessments for specific courses [Barlow 2007]
critical thinking skills. There are specific engineering writing assignments that scaffold —l e Patents
student learning in laboratory, design, or research-related courses. After implementing . L
these scaffolded writing assignments in the engineering curriculum, it is then possible to S
gualitatively and/or quantitatively assess student perceptions of learning, development of 178 | ... 5A
critical thinking skills, and alignment of our courses with accreditation standards. W ¥ L4 st & Oral Visual
Improvement of writing feedback and assessment methods in the future will then inform W E T . - =« Progress updates - Engineering v
educators about the effectiveness of their teaching, as well as provide measurable - Lab Reports - Conterence Posters . Client consultations B
standards for students as they pursue professional careers. Lower-order thinking | \, Higher-order thinking * Business ¢ )« Data visualizations
Foundational lab course Independent research AEENIEUEmE » Conference posters : ..
SIGNIFICANCE * Conterence talks + Video abstracts Inform curricular and departmental decisions
(echnical communicaton toratire.[Lave 1988: Carter 2007 Bazerman 2000], y on innovative teaching and assessment
Left image: http://news.rice.edu/2015/09/28/scientists-decode-structure-at-root-of-muscular-disease/
17 = 99 - _
What are the most important skills that we should teach our engineering students? institutions to follow
Writing like an engineer is a way to learn...[Winsor 1989]. skills by Wr|t|ng Lab course Design/research
— .
V1 | course
4 Higher-
order
/\ Create new ideas, Develop new hypotheses Create prototypes, CO N C L U S I O N S
iewpoi d h directi Writ ject . .
develop new viewpoints " e  How we teach writing will depend on the level of the course and
Evaluate diverse perspectives, Discuss results/limitations, Screen for best design, Iearning objectives
judge value of evidence Peer feedback Justify decision-making process
Practical job skills teamwork Analyze and compare ideas, Write literature reviews, Combine client needs/research, « Writing teaches different skills depending on student’s prior
combine concepts Organize results Compare potential designs
knowledge
Apply information to Conduct experiments, Establish design criteria,
- practical problems Write methods Describe design schedule _ _
A | « Assessment can be used as formative feedback to improve
18 concepts by discussing Journal clubs, Define design problem, course design and understand student learnin
) | A 4 S Understand with others Annotated bibliographies Brainstorm solutions J J
v R ok /7N , Lower-
\ b . | & . 5 ; ! Y A order Remember technical information Record data and Read relevant literature and
R L - —— O —— 1 and details parameters product information
General Educatlon SOCietaI responSib“ity [Anderson 2015; Saterbak 2016] R E F E R E N C E S
L to R: http://ibb.rice.edu/MedIntoGradContent.aspx?id=1271, http://oedk.rice.edu/, Bloom’s taxonomy figure adapted from: http://www.psia-nw.org/newsletter-articles/blooms-taxonomy-levels-of-understanding/ 1. Anderson et al. (2015) The Contributions of Writing to Learning and Development: Results from a Large-Scale Multi-institutional
https://cwovc.rice.edu/, http://www.rice360.rice.edu/, Study. Research in the Teaching of English 50(2):199-235
2. Barlow et al. (2007) Keeping assessment local: The case for accountability through formative assessment. Assessing Writing
. . . . 12:44-59.
ABET 2017 3a-k require communication skills . Barerr, (2009 O L4 ot St Development, Bjond Wingto L, Sene i heraing W

NOt Only dO we Va|Ue these Skl||S |n the englneel‘lng pl‘OfESSIOﬂ, but the aCCI‘edItatlon 3) EX am p I eS Of q u aI I tat I Ve, q u a-n t I tat I Ve 5 an d m I X ed -m et h O d S aS S eS S m ent 4. ?Zt;ﬁlss:(/)/xvgcéceorlroysgg%g?E/Ei?}(g;k(slgrigﬁ/er-Mediated Peer Review in an Engineering Design Course. IEEE Transactions of the

Professional Communication Society 51 (3): 264-279.

board fOi’ eng|neer| ng and '[ECh nO|Ogy (AB ET) reql.“res th at, among Othel‘ prOfESSIOHa| 5. Carter et al. (2007) Writing to Learn by Learning to Write in the Disciplines. J Business and Tech Comm. DOI:
. . . . . . . . . . . . 10.1177/1050651907300466
Skl||S (O ut“ned N these C”tena), StUdentS are able to communicate effeC'[Ive|y QU alitative Assessment | Ref. QU antitative Assessment | Ref. Mixed-methods Assessment | Ref. 6. Chong et al. (2012) Undergraduate Essay Writing: Online and Face-to-Face Peer Reviews. Collected Essays on Learning and
Teaching, 5: 69-74.
type type type 7. DeTurris, DJ. (2012) Assessment Rubric for Global Competency in Engineering Education. Proceedings of the 2012 ASEE PSW
g . . . . Conference.
G rad u ateS frO M accC red |ted p o g rams mau St d emon Strate Student Summative Carter National Survey of Summative Anderson | Research paper, student SUrvey, Formative Barlow 8. Elrod et al. (2010) Utilizing Multimedia Case Studies to Teach the Professional Side of Project Management. Journal of STEM
I I i Education: Innovations and Research, p7-17.
3 bility t v Kk led f h f . d . . Interviews 2007 StUdent Engagement 2015 demographlcs 2007 9. Etkina and Harper. (2002) Weekly Reports: Student Reflections on Learning. An Assessment Tool Based on Student and Teacher
a an abllity to apply Knowiedge or matnematics, science, and engineering : : : : : : Feedback. Journal of College Science Teaching, 31 (7): 476.
. . . ) StUdent Surveys Formative Chong Callbrated Peer Review Formatlve, Carlson StUdent and Communlty Formative Eerd 10. Felder and Brent. (2003) Designing and Teaching Courses to Satisfy the ABET Engineering Criteria. J Eng. Education, 92 (1), 7-25.
3b an ability to design and conduct experiments, as well as to analyze and interpret data 2012 Summative 2008 questionnaires, statistical ana|ysis 2010 11.Frank et al. (2015) Multi-method longitudinal assessment of transferrable intellectual learning outcomes. 122nd ASEE Annual
. . ) Conference & Exposition. Seattle, WA. N . .
3¢ an ability to design a system, component, or process to meet desired needs Student Formative DeTurris | Calibrated Peer Review | Formative,  Volz Triangulation, review of program- | Summative  Felder iy Dy o A Al Pholon e L by - (housanc-student survey of mechanics (est data for
3d an ability to function on multidisciplinary teams behaviors, 2012 Summative 2009 level and course-level 2003 13.Ing et al. (2013) The Influence of Materials Science and Engineering Undergraduate Research Experiences on Public
. Communication Skills. Journal of STEM Education: Innovations and Research. 14 (2): 16-20.
3e an ability to identify, formulate, and solve engineering problems perceptlons assessments 14.Jerde and Taper. (2004) Preparing Undergraduates for Professional Writing: Evidence Supporting the Benefits of Scientific Writing
. . . . . within the Biology Curriculum. Journal of College Science Teaching, 33 (7): 34-37.
3f an understanding of professional and ethical responsibility Student Formative Etkina Exam, Gantt Chart, Summative  Saterbak | College Learning Assessment Formative, Frank 15. Lave, J. (1988) Cognition in practice. New York: Cambridge University Press. | - | |
39 an abil |ty S effective|y misconceptions 2002 Statistical analysis 2016 PlUS Test (C LA"‘), AAC&U VALUE Summative 2015 16.Eﬁgi)rr]t;aelﬁiﬁ;aEI.d(uZCOalti%)nlrg(p)?)l)efrT_azr}g.ng and Assessing a Flipped Classroom Model for First-Year Engineering Design. Advances in
_ _ _ _ _ _ _ Of content ru briCS, Transferab|e Learning 17.Troy et aI.. (2014) Writing to Lgarn Engineering: Identifying Effective Techniqu§§ for the; Integrgtion of Written Communication into
3h the broad education necessary to understand the impact of engineering solutions in a global, economic, . : , Engineering Classes and Curricula. 121st ASEE Annual Conference & Exposition. Indianapolis, IN.
. | d s e Orientations (TLO), Motivated 18.Volz and Saterbak. (2009) Students' Strengths and Weaknesses in Evaluating Technical Arguments as Revealed through
environmental, and societal contex Str t : f rL rn-n Implementing Calibrated Peer Review in a Bioengineering Laboratory. Across the Disciplines. 6: 19.
a egleS 0 earni g 19.Winsor, D. A. (1989) An engineer’s writing and the corporate construction of knowledge. Written Communication, 6, 270-85

3i arecognition of the need for and ability to engage in lifelong learning Questionnaire

3] aknowledge of contemporary issues

Force concept Formative, Hake Survey (weekly), interviews, Formative, Ing
3k an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice inventory Summative 1998 student demographics, public Summative 2013

rating of student presentations

Adapted from [Felder 2003], http://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-engineering-programs-2017- J P : _ A C K N OW L E D G I\/I E N TS

2018/#outcomes Surveys correlated with Summative Jerde
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